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sem - perneabl e barriers and for the non- invasive drug
application in vivo, especially through the skin 5
Field of Invention The invention relates to aggregates
wi th extended surface (extended-surface aggregates,
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transport of actives through sem - perneable barriers,
such as the skin, especially for the non-invasive drug
application in vivo by neans of barrier penetration by
such aggregates. The 15 three anphi pats include at
| Faeld ohlaventibhane form ng conpound (MFC), which can
formthe nenbrane of said ESAs, and at |east two
menbrane destabilising conpounds (MDC1L and NMDC2)
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loaded with at least one biologically active compound, which can be one of
the at least three amphipats.

The invention relates also to preparations comprising extended surface
aggregates (ESAs), that can penetrate barriers even when the typical ESAs
radius (when an ESA is considered to be spherical) is at least 40% (and
preferably at least 50% or even more) greater than the average radius of a
pore in the barrier before and after the ESAs have penetrated the barrier.

This invention deals also with novel formulations of nonsteroidal anti-
inflammatory drugs (NSAIDs) based on complex, extended surface
aggregates comprising at least three amphipatic components. One of these
components is capable of forming stable, large bilayer membranes on it's

own. The other at least two amphipatic components, including an NSAID,
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2004/ 032900 PCT/ EP2003/011202 -2 tend to destabilise
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suspended in a suitable, e 9. pharmaceutically
acceptable, polar liquid medium which also affects
NSAI D i oni sation. The selection of the second
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typically a 5 (co)surfactant, can boost the
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Administration of active ingredients frequently is limited by natural barriers,
such as the skin, which prevent adequate absorption of the active molecules
due to the low barrier permeability for such ingredients.

Availability and use of preparations that can overcome this barrier
impermeability problem and allow non-invasive active ingredient
administration would be advantageous in many cases. In humans and
animals, for example, a percutaneous administration of such preparations
would protect the active ingredients against decomposition in the
gastrointestinal tract and possibly would result in a modified, therapeutically
attractive distribution of the agent in the body; such non-invasive
administration could also affect the pharmacokinetics of the active ingredient
and permit less frequent and/or simpler disease treatment (G. Cevc. Exp.
Opin. Invest. Drugs (1997) 6: 1887-1937.). In the case of plants, improved
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permt |ess frequent and/or sinpler disease treatnent
(G Cevc. Exp. Opin. Invest. Drugs (1997) 6:
1887-1937.). In the case oﬁ‘plants, i nproved WO

2004/ 032900 PCT/ EP2003/011202 -3 penetration through
or into the cuticle could | ower the concentration of
active ingredient that is required for the desired
effect and, in addition, could significantly decrease
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el ectri cal (Burrette & Ongpi pattanakul J. Pharm Sci.
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aamn @ezmeaben eahaneers yncresing be Rargligaing 2ndlor diffusivity of

fin theSkin lipRever, solves the probl em
ctlve ngredi ent transport through the skin or

chous barrier to general satisfaction. An overview of
t RRsPBASH UGS p@?ﬁ@%tubﬁ\éﬂhaﬁ@érsteﬁ@ducfnolbntmmuopmg ~abiain

sg@lﬁtqgr@?nsiﬂggﬁacrtgévgeﬂl g%%t%t,. ?Qﬁérﬁ%ﬂeﬁgﬁ}@aﬁcggaﬂy fatty
(4883), c@Ronk! Ibng-chain amines, sulfoxides, as well as various amino
derivatives, and amphoteric glycinates and betaines. None of these,
however, solves the problem of active ingredient transport through the skin or
mucous barrier to general satisfaction.

An overview of the measures, which have been used for the purpose of
increasing active ingredient penetration through plant cuticles, is summarised
in the work of Price (1981, op. cit.).

Epidermal use of one or several amphipatic substances in the form of a
suspension or an O/W or W/O emulsion, has also brought about too little
improvement. An extensive review written by G. Cevc (1997, op. cit..)
explains why liposomes, at best, can modify drug retention time or stability on
the skin and or improve transcutaneous drug transport by partly occluding the
skin surface. Japanese patent application JP 61/271204 A2 (86/27 1204)
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i mprovenent. An extensive review witten by G Cevc
(1997, op. cit..) explains \Q(ny | i posones, at best, can
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and or inprove transcutaneous drug transport by partly
occluding the skin surface. Japanese patent

application JP 61/271204 A2 (86/27 1204) WD
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patent US 4,619.794, all by H Hauser, describe
W‘Urft@@%t&@s PARPRG! 133, O Héé‘??ﬂde%r n%?e%sﬁ?@§ éiﬁvé‘gklﬁ 2adhesive

rane destabll 1 sIin onent he ve
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Hmlﬁﬁlbrafﬁ]bfﬂés%ﬁmsnﬁg%mﬂlﬁfed hehPYERaEath& peluse as carriers
uggdja{;e r veS| | es. However, these vesi cI es o

weVers sysh varicles sreinat used Pnlt%éklnem for
| Itraﬂspmﬁhroﬁgﬁ lsbtﬁﬁié?ﬁe@blé B@I’n@l‘@ﬁﬂ@ﬁeﬁﬁ Pa@é}ﬁreﬂﬁﬁcatlon EPA

d[ggﬁz;&_é I\),l‘l.gpatwyvesr%n%f Hauseer S|mqerly dggcrtlk;eesatthlenpgreytaalgtlon of
unilamellar vesicles. However, these vesicles often need to be separated
from the residual multilamellar liposomes, facilitated by the presence of
charged drugs, for final use of the former for treating the human or animal
body. The authors also point to the potential need to neutralize the drug
during vesicle preparation to obtain the desired unilamellar liposomes.
Further, such vesicles are not used for transport of drugs through a semi-
permeable barrier.

European patent EP 0 475 160, corresponding US patent 6,165,500 and
Canadian patent 2,067,754, all with the title "Preparation for the application
of agents in mini-droplets", describe special preparations related to the
suspensions described in this application. These documents report the use of
different agents associated with minuscule droplets or, in particular, with the
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such vesicles are not used for transport of drugs
through a sem - perneable barrier. European patent EP
0 475 160, correspondi ng US patent 6,165,500 and 30
Canadi an patent 2,067,754, all with the title
"Preparation for the application of agents in

m ni -dropl ets”, describe special preparations related
to the suspensions described in this application.
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t ﬁﬁéﬁﬁﬁél%d%o%@entional vehicles." Pharm Res (1994) 11: 1593-1598) and
with an additional oily ingredient (Foldvari M. "Effect of vehicle on topical
liposomal drug delivery: petrolatum bases." J Microencapsul (1996), 13:589-
600). This conclusion is supported by the fact that the reported maximum
transported drug dose (5.3%) was more than 20-times higher than the
reported transported lipid dose (0.2%) (Foldvari, 1994). Further, Foldvari's

formulations evidently were not optimised for adaptability but rather for best
drug retention/release.

P. Gonzalez, M. E. Planas, L. Rodriguez, S. Sanchez, and G. Cevc in an
article on "Noninvasive, percutaneous induction of topical analgesia by a new
type of drug carriers and prolongation of the local pain-insensitivity by
analgesic liposomes" (Anesth. Analg. (1992), 95: 615-621 )report the results
of investigations with surfactant-containing formulations, typically loaded with
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coul d be prepared, which would be suitable for
transderrml drug delivery. Peters and Ml | (1995)

( Carafertbegiieagiies descebe tipuseaf syifaganbasad, fhospholipid-

ly Al‘
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(Carafa et al., 2002 ("Lidocaine-Ioaded non-ionic

surfactant vesicles: characterisation and in vitro
pdheestriant state @f ke artiintpartiewiar in NSAID delivery through the skin is

transdermal drug diffusion, which is proportional to the drug concentration on
the skin and inversely proportional to the skin barrier resistance, which is
tantamount to saying that diffusion is proportional to the skin permeability.

Solubility of typical NSAIDs is in the range 1 ~g/ml to between 0.5 mg/ml and
10 mg/ml for the pH range between 1 and 7.5. This corresponds to a few uM
and up to a few tens of mM, high values being always measured in least
acidic solutions (pH » pKa) where NSAIDs are partly or completely ionised,
the solubility at pH « pKa always being very low. To maximise diffusive
NSAID transport through the skin one should therefore always use the
highest tolerable pH, which can exceed the value of 9.



(2002), 231 :21-32). However, such vesicles do not
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particular in NSAID delivery through the skin is
transdermal drug diffusion, _which is proportional to
the drug concentration on “{Re skin and i nversely
proportional to the skin barrier resistance, which is
tantanmount to saying that diffusion is proportional to
the skin perneability. 25 Solubility of typical NSAlDs
isintherange 1 -g/m to between 0.5 ng/mM and 10
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B pnENmOIE. AU, 1504 (mmiThe M HH Ao o) esasiinree
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(ketoprofen flurbiprofen and i buprofen) in an oily
geplubilisertbeiest diyghydr ogenat ed soybean phosphol i pi ds
(which fornms very stiff nenbranes) and applied the
preparation on the skin. The conclusion was that such

| Buiratsarhastealn$998 (G i Snoremhmei T838¢f Lised af block lee-polymer of
skin but rather solubilise the test drug, 15 Burnha

ePolyethylens arg i ﬁnJU'ﬁRﬁqf'%dOCéYWQP}é'fPeugB’&oh Blweric). which

ERBIAISE PhooPeltriit SRSAMLIAY ARASA. {6 8Bply an NSAID on

the skin. An unspecified lecithin based liposomal organo-gel (PLO) was
furthermore used three times daily for one week, followed by a weekly
"washout" period without using the gel. The authors noted that only a thin
tissue layer under the skin was treated, thus implying that any apparently
positive result could be due to free drug diffusion from PLO through the skin.

Organo-gel consequently has served as merely a superficial reservoir.

Vyas et al. (J Microencapsul12:149-54, 1995) incorporated diclofenac into
mulitilamellar, 1-5 um large liposomes at pH = 7.4 that were applied on the
skin under different conditions. The resulting systemic drug availability was
then studied. The resulting mixed lipid vesicles were incorporated in an

ointment base and were applied on the skin of rats. However, skin poration

by ultrasound was required to achieve any substantial transdermal delivery of
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any apparently positive result could be due to free
drug di ffusion fromPLO through the skin. Organo-gel
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nobmb&nengnl ficantly, better than the drug froma

conventional cream but [ess than an NSAID injection.
Thi s paper therefore teaches the use of a nenbrane

Seabhbbs @lgaICPﬁPﬁBﬁﬁtPlﬁrh%cﬁﬁ 8990y, roudyestutiying thé skin
menbrane destabilising conponent . 15 Saunders et al

( pePhaativrPrahansNent, disolEEdipspmal shygiuigs of BngRegified
gﬁ&@@%’g@@g&;%&meby, HhieR wE LidiRSRTY priseHE theMzL
lotion and in a comparator gel (both prepared by Meyer Zall Laboratories

(MZL)), and loaded with sodium diclofenac. The presence of oil in the
oil/water base in the MZL formulation, which diminishes lipid aggregate
deformability, and occludes the skin, if nothing else precluded efficient drug

delivery by vesicle through the skin.

Calpena et al. (Arzneimittelforschung 49:1012-1017,1999) studied diclofenac
permeation through human skin from 6 semisolid formulations containing 1 %
drug in a complex mixture of gel-forming materials combined with lecithin
(2.5% of unspecified quality) and cholesterol (0.5%). However, the results of
the studies suggest that use of lipid vesicles is not beneficial (Calpena et al.,
1999).
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| oaded wi th sodi um di cl of enac. The presence of oil in
the 20 oil/water base in thS MZL formul ati on, which

di m nishes |ipid aggregate “deformability, and

occl udes the skin, if nothing else precluded efficient
drug delivery by vesicle through the skin. Cal pena et
al. (Arzneimttelforschung 49:1012-1017,1999) studi ed
di cl of enac 25 perneation through human skin from6
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the corresponding |iposomal dispersion (Stoye et a
1$8ninady of thedmventienophar m 46: 191- 200) . Li posorres
therefore were concluded to be useless in terns of
supporting transdermal drug transport in the described
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membrane coating can mediate agent transport into and/or across
mammalian skin. This can be achieved by selecting a surfactant, which is a
membrane destabilising component (= MDC), and a less soluble amphipat,
which is the membrane forming component (= MFC) , so as to maximize the
mixed membrane flexibility and the mixed aggregate stability. Further the
surfactant can be selected to increase bilayer membrane adaptability. Patent
applications by applicant, especially WO 92/03122 and WO 98/172550
describe basic requirements for the use of lipid/surfactant mixtures for
transbarrier transport.

It is an objective of the invention to provide preparations that can transport
active ingredients through a barrier in the form of vesicles or other extended
surface aggregates (ESAs) comprising said actives, said preparations having
improved permeation capability through semi-permeable barriers.
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destabi | i sing conponent (= MDC), and a | ess soluble
anphi pat, 20 which is the (F‘orane form ng conponent
(= MFC) , so as to maxim ze m xed nenbrane
flexibility and the m xed aggregate stability. Further
the surfactant can be selected to increase bilayer
menbrane adaptability. Patent applications by

appl i cant, especially WO 92/ 03122 and WO 98/ 172550
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i pat ed surface aggregates (ESAs) wth one
opaaeiﬁertadlte@tmenlt ch'd)hysfﬁOX raieghefirats obtie absence of said

o gtk Qﬁﬁoﬁﬁa d)y a conbination of all
npo

three said co ents havé surfaces in contact with
said liquid nedium that are at |east 50% nore

?@E RIIRA aspEctidien@ W RichEon id iRprovits Suspeplionkbfastémdap

aggregates conprising the said at, | east one second
rfgf:emsagetgat%@ a fiavie magim semerisipgpahieast ane HEst ot

t fﬂﬁeﬁaa%e@f@ﬂﬁm@t éé}hb@ﬁénta(MFC) Bt €36 6ne @6L6Ad membrane
hemca ef fects of the

adj ust nent for
d@@bﬂhsmg e%mpaﬁﬁm @Z@ & RdBRRANG (PNREpembEANS 3% tBRising

g)s(zt%gﬁ%ogfgfnt IMB0) MHRNfhiretdnspdrierit hypidlly saisgardrugnsuc that said
complex extended surface aggregates (ESAs) can penetrate intact
mammalian skin and thus increase drug concentration in the skin and/or
increase the reach of drug distribution below the skin, in comparison with the
result of the same drug application in a solution on the skin. In a special
version of said suspensions, said extended surface aggregates are
membrane-enclosed, liquid-filled vesicles, said first component is a
membrane-forming lipid, and said second and third components are

membrane-destabilising components.

Another aspect of the invention provides a combination of at least one first
(membrane forming, component MFC), at least one second (membrane
destabilising component MDC), and at least one third (membrane
destabilising component MDC) amphipatic component suspended in a
suitable liqguid medium in the form of mixed amphipat extended surface



surface aggregates in a liquid nmediumconprising: at
| east one first nenbrane form ng conponent (MFC); at
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(MDC); at least one third nmenbrane destabilising
conponent (MDC), the third nponent typically being a
drug, such that said 20 cohgfex ext ended surface
aggregates (ESAs) can penetrate intact nanmalian skin
and thus increase drug concentration in the skin
and/or increase the reach of drug distribution bel ow
the skin, in conparison with the result of the sane
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sai d suspensi ons, sal d extended
swhe&ﬁetb@gregates are 25 menbr ane- enclosed
l[iquid-filled vesicles, said first conponent is a
menbrane-formng |lipid, and said second and third )
conpesaidtat leass onedirst suhstares has pitengenaydeseifeagaregate and is
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I\/FC) seeend ea@sa@r@esﬁwdrﬁpt(slm allewingdbe ds1 tiog‘prrg extended

conpgg ? and at |east one third (nmenbrane
desta I'SI’ ng conponent VMDC) anphi pati c conponent
suspended in a suitable liquid nediumin the form of

i xed ' t /
fP“C2<rf Eﬁ%l@’%}l@%{t 208% s%b%?ﬂ s?}Usféélfﬁ%g i@ it (t?@é& 1@3%99@ more Osrc>luble
f ew thamgaidatieast one fiset fAnse in ||q+gg gl)\edlumq@rp%, qq its
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ggregate an least 10 tines |e
sol uBHimes lesgiaxtendad thapghe lﬁwfﬁﬁﬁﬁ cepteining ﬂl%agleaéhene first

secoggbg@ﬁcé%;l.,eone third substance, allow ng the
first to formextended surfaces, - said at |east one

second substance is at |east 10-tines nore soluble 10

than %@lodaﬁbaéteo"lﬁ-:t thﬁﬂ%dﬂsfaﬁlce%’é’lﬁ@ AePat 1Baste] BltitiedUhere

medi um and, on it own nds to form or sugrﬁmq?@ f‘ réé]g

f or meplubte msagdlllﬂw@légedwathaal@ea‘trsli gbstance plip

fxt ensipss §8RBgGRYatey Wk g gfedttRinMutEbéreaataéadterBlimene
a smaller than that of self-aggregates of said first substance; and

- said extended surfaces comprising said at least one first, at least one
second and at last one third substance, in equilibrium, have at least 50%
more extended surfaces than the surfaces formed by the at least one
second or one third substance alone, at the same concentration and, in
case, after adjustment for physico-chemical effects of the absence of
said first amphipatic compound (MFC).

Yet another aspect of the invention is a preparation based on a combination
of at least one first (membrane forming component MFC), at least one
second (membrane destabilising component MDC), and at least one third
(membrane destabilising component MDC) amphipatic component
suspended in a suitable liquid medium in the form of corresponding mixed
aggregates with an extended surface (ESAs) with one or a few, preferably
bilayerlike, mixed amphipat coating(s), wherein said MFC alone forms



substance alone, 15 - said at |east one third
subst ance being also at |least 10-tines nore sol uble
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optionally fornms self-aggregates wth aggregation
nunbers at | east 10-tines inaller than that of

sel f-aggregates of said fir %'substance; and 20 - said
ext ended surfaces conprising said at |east one first,
at |least one second and at |ast one third substance,
in equilibrium have at |east 50% nore extended
surfaces than the surfaces fornmed by the at | east one
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Preferably the adaptability of extended surface comprising all three said
amphipatic components to ambient stress exceeds by at least 20% or by at
least twice the standard deviation of a typical measurement (whichever is
smaller) the adaptability of the extended surface comprising the at least one
first and the at least one second amphipatic component used at the
corresponding concentrations or the adaptability of the extended surface
comprising the at least one first and the at least one third amphipatic
component at corresponding concentrations, whichever is smaller.

The adaptability can be expressed as the inverse value of the p* value. This
specific p* value is typically higher than 50%, often is around 60% and
preferably is 57% of Pmax-value.



concentrations would solubilize the extended surface
aggregates. All enbodi nents of the invention are
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adm nistration or transport of at |east one active

i ngredi ent which 15 can be anongst said three

subst ances, especially f or- Wedi ci nal or bi ol ogi ca

pur poses, into and through barriers and constrictions,
such as the skin of warm blood creatures or the |ike.
Preferably the adaptability of extended surface
conprising all three said 20 anphi patic conponents to
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i fi * . val i s, typically higher.than 50% oft.
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, unexpectedly, that various conbinations of at
| east two anphipatic conponents one of which is an

| D, ich | 3l il
b Raw B of o L i ot SRt e to move
agoagiabeserhypérerddble barridés frisiaoflitated Majefinding is
nbrane, can synergistically 5 increase the rjfultlng
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i ncreased and/or the characteristic pressure that

drives certain flux through the correspondi ng porous

bél"rhreiir?cr:reiagelo?\g%rasgébilgf? of said extended surface aggregates with at least
three amphipatic components and/or the lowering of the pressure that is
needed to make such aggregates move through a biological barrier has
important, and unexpected, practical consequences. Specifically, when said
aggregates are applied on the skin, as an example for a biological semi-
permeable barrier, the transport of the aggregate associated NSAIDs through
such barrier is increased and reaches further. The latter observation is
explicable in terms of differential clearance in the superficial skin layers,
where cutaneous biood drainage resides, of the drug, which can enter
directly into blood capillaries, and of drug-loaded aggregates, which are too
big to enter such capillaries. This means that NSAID carriers move further
than the drug from solution, allowing deeper tissues to be treated with
NSAIDs under the drug application site on the skin. Convincing evidence for

this is given in one of Practical Examples. Such finding is not expected taken
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that the droplets covered by a bi-conmponent bil ayer
menbr ane al ready have an appreci able barrier crossing
capability 15 conpared to droplets encl osed by a
sinple lipid bilayer. The increase of adaptability of
sai d extended surface aggregates with at |east three
anphi pati c conponents and/or the | owering of the
pressure that is needed to nmake such aggregates nove
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NSAI Ds under th application site on the skin.
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Pr actical Exanples. Such finding is not expected taken
WO 2004/ 032900 PCT/ EP2003/ OllZO% -14 that si g)l e .
NS SR APHERTASP IBBAES ETOURST APPTeion dist 7 v apbjpats of
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description of prefer e i nents ich,_ jnclude
péS CoRES P SpelPuRBrao0 T R OPEEeHe I e, Pild bied s
g%ggfe’ﬁaté @ESA)'E'n@rh @g de mtht@&@mdédiﬁdrfad@' a "vesicle" or an
Gonded SUrhadead iSed T IR eI Thil9R

exten ed surface" as used in the' Context of this nvention, all have
aggregation numbers > 5000, that is, contain a minimum of 5000 molecules,
and most often are characterized by an even higher aggregation number,
that is, contain an even higher number of molecules. Preferred ESAs have
aggregation numbers of n, > 10000 and even more preferably n, > 50000.
For a preparation containing aggregates, the reference will always be made
to the average aggregation number or to the average number of molecules
per aggregate, except if indicated otherwise. The term "aggregation number”
equals the number of molecules which together form an aggregate.

Corresponding methods of n, determination are well known in the art.

When a lipid aggregate is water filled and surrounded with at least one
membrane it is called a lipid vesicle. The membrane as defined in this
description is a mixture of at least three amphipats (MFC + MDC; + MDC3)
preferably in the form of a bilayer; a membrane destabilising component



The term "aggregate"” denotes a group of nore than just
a few anphipats of simlar or different kind. A small
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has an aggregati on nunber na > 3, that is, contains at
| east 3 15 nol ecul es, but does not exceed na < 5000 or
nore preferably na < 1000,- that is, contains no nore
t han 5000 or 1000 nol ecul es. The "extended surface
aggregate (ESA)"," an aggregate w th extended
surface", a "vesicle" or an "extended surface" as
used in the context of this invention, all have

eI bRCoBEl FECvEL ComblilighThe PR afphivat

chsgonidte).i zed by an even hi gher aggregati on nunber,
that is, contain an even higher nunber of nol ecul es.
Preferred ESAs have aggregation nunbers of na > 10000
afibe eggregatesoithefinveritign ame codied ehth orohalf, one, or several
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t cortréspandetoakipid indreolapér, bilagenoradigoBypes, ragpeaiyalye,
except if indicated otherwi se. The term "aggregation
nunber" equal s the nunber of nol ecul es which together
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menbrane as defined in this descriptionis a mxture
of at |east three anphipats (M-C + MDCL + NMDC2)
preferably in the forn8Sgf.aw® haBasscsa menbrane

dest abi | i si ng conponent WO 2004/ 032900

PCT/ EP2003/ 011202 -15 hereby is potentially a M-C MDC
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nonol ayer, bilayer or oligolayers, respectively. For a
solid aggregate with the surface conprisin

|
| Apeag@egats Wit pdilayeRCoRIg hyeasurfase amy 8@8/2&%f s farge:

surface Saggregate given by the product of
Saggregate(bilayer, na) = 05 Saggrega[e(monOIayer, na)

"Aggregate radius" r, for a spherical aggregate is proportional to the square
root of the aggregate surface:

- 0.5
Faggregate = (Saggregate/ 41m)

other aggregate geometries requiring appropriate formula adaptation.

A "barrier" in the context of this invention is (as in, for example, EP 0 475
160 and WO 98/17255) a body with through-extending narrow pores, such
narrow pores having a radius which is at least 25% smaller than the radius of
the ESAs (considered as spherical) before said ESAs permeate through such



10 aggregate nunber and the exposed single nolecule
surface Snol ecul e: Saggregate = na Snol ecul e
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Langrmuir trough or with a 15 diffractonetric or

refl ectonmetric nmethod, or else can be calculated with
any suitable conputer nndéﬁ'(e.g. Hyper Chem). An
aggregate with a bilayer coating has a surface area
only half as large: 20 Saggregate(bllayer, na) = 0.5
Saggr egat e(nonol ayer, Q "Aggregate radius" ra for a
spherical aggregate is proportional to the square
root of the aggregate surface: 25 raggregate =
PS5%Yr egat el 4rl) 0.5 other aggregate geonetries
requiring appropriate fornula adaptation. 30 A
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oppaEmnings) ama‘rosba@om/emimpehbpldrvesfcle&)(rliposomes) made from any
common phosphatidylcholine in the gel lamellar phase or else from any
biological phosphatidylcholine/cholesterol1/1 mol/mol mixture or else
comparably large oil droplets, all having the specified relative diameter, are

three examples for such non-adaptable aggregates.

The term "stable" means that the tested aggregates do not change their
diameter spontaneously or under the transport related mechanical stress
(e.g. during passage through a semipermeable barrier) unacceptably, which
most often means only to a pharmaceutically acceptable degree. A 20-40%
change is normally considered acceptable; the halving or doubling of
aggregate diameter is borderline and a greater change in diameter is typically
unacceptable. Alternatively and very conveniently, the change in aggregate
diameter resulting from pore crossing under pressure is used to assess
system stability; the same criteria are then applied as for "narrow" pores,
mutatis mutandis. To obtain the correct value for aggregate diameter change,
a correction for flux/vortex effects may be necessary. These procedures are
described in greater detail in the publication of the applicant in Ceve G.,
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cannot. Conventional l|ipid vesicles (liposones) made
fromany conmmon phosphat|d¥ZchoIine in the ge
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el se conparably large oil droplets, all having the
specified relative dianeter, are 20 three exanples for
such non-adapt abl e aggregates. The term "stabl e" neans
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detail in the publication of %yl]cant in
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Ripf&duts @ieebled (8 %R&evé“cbﬁ@ﬂfﬂ@f gaRbe Udedlit8 déaerisé Asnctionally
Ci’@( Penetrate the Skin and ot her Sem Perneabl e

QS TESIStANGS: . Evi dence from Doubl e Label CLSM
Experinments and Direct Size Measurenents. Biochim
Bi ophys. Acta 1564:21-30. 5 The term"barrier
t Bmsgmna%m gsigiance genelially decransesdigieatiy mith the rmimber and
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or w thout SUSF aggregat e emat i cal
s e kesigfancaivalueseansalga Eepeadin/ayerpge ppse d&tm%tebfmamly due

t k@ Afddnfviscosity effects. In addition to this, barrier transport resistance is
sensitive to transported fluid / suspension characteristics and thus strongly
depends on the suspended particle adaptability and sometimes
concentration. In the first approximation, this later sensitivity is due to elastic
and viscous loss during transport.

The term aggregate "adaptability” which governs the "tolerable surface
curvature" is defined as the ability of a given aggregate to change easily, and
essentially reversibly, its properties, such as shape, elongation ratio, and
surface to volume ratio. Essential for this invention is the adjustment of
aggregate shape and properties to the anisotropic stress caused by pore
crossing. Sufficient adaptability implies that an aggregate is able to sustain
different unidirectional forces or stress, such as pressure, without significant
fragmentation, which defines a "stable" aggregate. If an aggregate passes
through a barrier fulfilling this condition the terms "adaptability" and (shape)
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barrier resistance is identified with the total fluid
vol unme that can be filtered_ _through a given barrier
by certain pressure within” é?ven time. Alternatively
the pressure needed to achieve certain flux can be
used to describe functionally barrier resistance. 15
Barrier transport resistance generally decreases
linearly with the nunber and total area of pores in
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por es e’resi stance val'ue can a on aver age
pore dianmeter, mainly due to friction/viscosity
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the terns "adaptability" and (shape) WO 2004/ 032900
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proportional to the effective barrier transport resistance and, in the first
approximation, to vesicle adaptability a, = a, (subscripts v and a denoting
vesicle and aggregate, respectively). If no other adaptability value is
available, the inverse value of barrier transport resistance or 1/p* value,
which are defined further in the text, can be used to characterise adaptability
of aggregates in a suspension.

The adaptability of a vesicle-like aggregate depends on reversible vesicle
membrane permeability and deformability. Lipid bilayer permeability can be
assessed by the well established methods, such as the osmotic swelling
method that is described in many scientific papers and in Phospholipids
Handbook, edited by G. Cevc for Marcel Dekker Publishers (New York,
1993). Less directly and quantitatively, but still telling, vesicle bilayer
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ratio at |east 100%to pass w thout fragnentation
through the barrier. An easy and reversible change in
aggr egat e shape i nevitabl y'li mpl i es high aggregate
defornmability and requires | arge surface-to-vol une
ratio 10 adaptation. A change in surface-to-volune
ratio per se inplies: a) high volunme conpressibility,
e.g. in the case of conpact droplets containing
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It is important to realize that any system property that tends to lower
aggregate shape adaptability also lowers the likelihood for aggregate
motion through the pores with a radius smaller than the average aggregate
radius. Incorporation of large incompressible bodies (e.g. oil droplets) into
or between the shape-deformable aggregates therefore lowers, if not
blocks, trans-barrier transport. Incompressibility of aggregate core has
similarly negative effect. Aggregates in the form of (lipid) vesicles
suspended in and filled with nearly incompressible water must therefore
expel some water from vesicle interior during aggregate deformation to
attain high/maximum adaptability. Introduction of membrane stiffening
agents (including cholesterol and other sterols, little polar long chain lipids,
etc., as quasi-MFC) into bilayers also lowers the adaptability of the
resulting mixed aggregates. Vesicle-like aggregates with many bilayer
coatings (= membranes) are also relatively non-adaptable (i.e. have lower



perneability can be checked by conparing the average
aggregate dianeter before and after pore crossing:
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aggregate nenbrane inperneability. In case of lipid
vesicles, the latter is identical to |ipid bilayer

i npernmeability. Open nmenbrafe 5 deformability is
governed by lipid bilayer flexibility. This quantity
is proportional to bilayer bending elasticity and is
hence determ ned by the elastic nenbrane bendi ng
nmodul us = the elastic curvature nodulus of a bilayer
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driving pressure value:
P (delta p)= ja (delta p)/ delta p;

3) monitor the ratio of final and starting vesicle diameter 2rs (delta P)/2ryes,0
(e.g. with the dynamic light scattering),wherein 2r.s (delta p)/is the
vesicle diameter after semi-permeable barrier passage driven by delta p
and 2n.s,o is the starting vesicle diameter, and if necessary making
corrections for the flow-rate effects;



etc., as quasi-MC) into bilayers also |lowers the
adaptability of the resulting m xed aggregates.
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have | ower WO 2004/ 032900 PCJ/ EP2003/011202 -20 as
val ue, as defined further ifirfhe text) and nust be
pushed with a higher force (i.e. have a hi gher p*

val ue, as defined further in the text) through narrow
pores than the aggregates with just a few or only one
such coating(s). The reasons for this are obvious: in
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( MI ag&gregéﬂeS vtnfhea total energy greater than the activation energy, E > Ep,
are finally concluded to penetrate the barrier. The pore-crossing probability
for such aggregates is then given by:

e being dimensionless aggregate energy in units of the activation energy Ea.
It is therefore plausible to write barrier penetrability to a given suspension as

a function of transport driving pressure (= driving pressure difference) p (=
delta p) as:

P(Prnoz,p*,9) = Pruas - {1”erf (\/%) +\/%'exp [_%]} (")
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for the flowrate effects; WO 2004/ 032900

PCT/ EP2003/ 011202 -21 4) align both data sets P
(delta p) vs. rves (delta ‘p%g’Tles,o, to determ ne the
co- existence range for high aggregate adaptability
and stability; it is also wuseful, but not absolutely
essential, to paraneterise experinmental penetrability
data within the framework of Maxwel | -approxi mation in
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+penéiralbilityeoritefion (Prax) gives reasonable results. Specxflcally, all p*
values given in this document correspond to 57% of Pnax-value. Adaptability
value, up to an uninteresting constant, is then given by the inverse value of

the p* value that corresponds to 57% of the Ppax-value.

By making a few more reasonable suppositions one can use the
experimentally determined p*-value to calculate the activation energy Ex for
transbarrier transport of adaptable vesicular aggregates. The dominant
energetic contribution to the work of bilayer deformation - bilayer elastic
energy; bilayer permeabilisation energy, as the case may be - can then be
deduced from Es-value. Finally, bilayer elastic energy can be translated into
bilayer curvature elastic energy density, which depends on the elastic
curvature modulus of bilayer, B, as is explained earlier in the text. Bilayer
permeabilisation energy independently can be related to the work needed to
break a bilayer membrane, and thus to bilayer lysis tension, assuming that

elastic energy is much smaller than membrane permeabilisation energy. For
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resistance this penetrability is identical to the
penetrability of the suspendi.ng nmediumflux.) p* is an
adj ust abl e paraneter that describes the pressure
sensitivity, and thus the transport resistance, of 5
the tested system (For barriers with a fixed pore
radius this sensitivity is a function of aggregate
properties sol el
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Adaptability wvalue, up to an uninteresting constant,
is then given by the inverse value of the p* val ue
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capably of forming extended surface aggregates (ESAs), and "the
membrane destabilising compounds" (MDCs). The latter typically render
the ESAs formed by the MFCs more adaptable.

In some aspects the three amphipatic compounds, one MFC and two MDCs
forming the ESAs are then defined that the MFC alone forms ESAs, the one
MDC alone forms small aggregates, the other MDC alone optionally forms
small aggregates and the combination of both MDCs forms small aggregates,
in contact with said liquid suspending medium. The ESAs and the small

aggregates being defined in terms of aggregation numbers as stated above.

In some aspects the three amphipatic compounds, one MFC and two MDCs
forming the ESAs are then characterised by their solubility in the liquid
suspending medium. The MFCs are then defined to be less soluble than the



curvature nodul us of bilayer, B, as is explained
earlier in the text. Bilayer perneabilisation energy
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break a bilayer nmenbrane, and thus to bilayer |ysis
tensi on, assum ng that 30 _ehastic energy is nuch
smal | er than nenbrane perneabilisation energy. For WO
2004/ 032900 PCT/ EP2003/011202 -23 sinple lipid
vesicles this has been done by the group of B. Frisken
(cf. Biophys. J. 74: 2996-3002 (1998) and Langnuir
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the average than surfaces of aggregates comprising only the two different

MDCs alone, at the same concentrations and, in case, after adjustment for

™~

physico-chemical effects of the absence of said MFC.
For some aspects a selection or all definitions at once apply.

Within the meaning of the present invention the MFC is preferably a lipid and

more preferably a phospholipids as defined below.

The amphipats within the meaning of the present invention comprise the
membrane forming substances and the "edge-active (surface active)"
substances also known from EP 0 475 160 and WO 98/17255, but within the

limitations defined in the attached claims.
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suspendi ng medium The MFCs are then defined to be

| ess sol ubl e than the WO 2004/ 032900 PCT/ EP2003/011202
-24 MDCs at least by a fact®-of 2. In nore preferred
enbodi nents the MFCs are then defined to be |ess

sol ubl e than the MDCs at | east by a factor of 10 and
in preferred enbodinents the solubilities of the two
MDCs differ at |least by a factor of 2. Alternatively
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10 nol ecul es, which are typically characterised by
hydr ophi l'i ci ty-I i pophilicity ratio (HLB) between 10
aTHe 26rm Mo UsetitieicohatetimnwitR moldcllar weibhtms | polypeptide

f d Dbet 13 d 17,
PP A0BCEOlaF m%@é?h‘?ﬁ@u e T S ST
0 pll\é:q?'laf&gnli ﬁemOd‘%&f 50ghended surface

aggr egat es WI sur aces are at |east 50% nore
ext ended, extended neanlng | arger, on the average

D S e Db 97 SR R Rl B bl ower
' Blk'?P?r&NeraélkyﬂénédlbWéfr 'é‘ﬂ&ix fRi\NeerIW%-etbﬁ?méa&is that such

eff é&éts of the absence of said For some

asrgartic radicals anlesmexpressly definesi athedsecantaie Umie 3 q
i o B o B RGeS 4l e N i<

phosphol i pi ds as defined bel ow. 25 The anphipats

WHtggltgrr% mﬁn@%@'eﬁ in %fontnggtl r\(/evﬁ a fatt?l\fgsnl&hg %tta%ﬁg& Itg % lipid, a
surfactant or a drug implies the presence of 10 to 24 carbon atoms in alkyl,
alkenyl, alkoxy, alkenyloxy or acyloxy chains, which individually or together,
as the case may be, bear the class name of "fatty chains". Implicitly included
in this term, but not further specified in detail, are "fatty chains" with at least

one branched or a cyclic, but unpolar or little polar, segment.

The use of square brackets in the text relates to molar concentrations of the

substance put between the brackets, except if indicated otherwise.

The terms "surface active" and "edge active" relates to the ability of a
certain third compound to change the surface tension and/or interface
tension in systems comprising at least two compounds forming a surface or

interface.
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defined in the attached clains. 30 WO 2004/ 032900
PCT/ EP2003/ 011202 -25 Theyg erm "drug” neans a

bi ol ogi cally or therapeutically active ingredient,
e.g. a nedicanent. Unless indicated otherw se, the
generic names proposed by the world Health
Organisation (WHC)) (Reconmended I nternational Non-
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I'n conn o with nol ecul ar
M@It@xbllyghlfarm)m ypeptide neans nol ar mass bel ow 1500
and the term"internmediate" in simlar context
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W planzaise meaéum%@bmfﬁathee@rugr?@sep@élgﬂ Sengentrgiqn,isZpprox.
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[Tt he use of square brackets
tdielofemeic, trm pKain the bulkds acumskhiwherean doighis gig in ipid

Ismulgslte%n é %g&?@tss SRR LHREKEIR pr&¥ERBEted fin the literature for

meloxicam, piroxicam, naproxen, indomethacin and ibuprofen is 4.2 (and 1.9),

5.3, 4.2-4.7, 4.5, and 4.3 (or in some reports 5.3)‘, respectively.

The term aggregate "deformability” is closely related to the term "adaptability”.
Any major change in aggregate shape that does not result in a significant
aggregate fragmentation is indicative of sufficient aggregate deformability, and
also implies a large change in the deformed aggregate surface-to-volume ratio.
Deformability can therefore be measured in the same kind of experiments as is
proposed for determining aggregate adaptability, or else can be assessed by

optical measurements that reveal reversible shape changes.

The term "NSAID" (nonsteroidal anti-inflammatory drug) typically indicates a
chemical entity which acts as lipoxygenase, cyclooxygenase-1 or

cyclooxygenase-2 antagonist.
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systens conprising at |east two conpounds formng a
surface or interface. 30 WO 2004/ 032900

PCT/ EP2003/ 011202 -26 | n “t¥i-s specification the terns
"conpound", "substance" and "conponent" generally

i ndi cate a single chem cal species, which needs,

however, not to be totally uniform 5 The term

"apparent dissociation constant" refers to the
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aggregate adaptability, or else can be assessed by

Acetaminofene Tylenol
Cimicifuga Artrol
Choline salicylate-Mg salicylate Trilisate

Diclofenac as Na salt: Apo-Diclo, Apo-Diclo SR, Arthrotec,

Diclofenac Ect, Novo-Difenac, Novo-Difenac
SR, Nu-Diclo, Taro-Diclofenac, Voltaren,

Voltaren SR; as K salt: Voltaren Rapide

Diflunisal Apo-Diflunisal, Dolobid, Novo-Diflunisal, Nu-
Diflunisal

Etodolac Ultradol

Fenoprofen calcium Nalfon

Floctafenine Idarac
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changes. The term "NSAI D' (nonsteroidal
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chem cal entity which acts as |ipoxygenase,
cycl ooxygenase-1 or cycl oo ggenase-Z ant agoni st. 30
WO 2004/ 032900 PCT/ EP2003/0%£1202 -27 Exanpl es incl ude
salts of substituted phenylacetic acids or
2- phenyi propi onic acids, such as al cl of enac,
I buf enac, i buprofen, clindanac, fenclorac,
ket opr of en, fenoprofen, indoprofen, fenclofenac,
gimum‘imf f 1 ur bi pr]?f en, Ap@;aiPIApew;F,lunbim‘ofelreﬁC_, Frcl)blen,
enoxapr of en, carprofen or_cicl oprofen; anal gesica )
5 acti Se het eroar;eI acetic Bobgs SR, Novo- Iurprgfen, Nu-FIkllrb|profen

2-|BEbRsFEAr y! propi oni ¢ _aci dﬂcﬁgpfém vil: ABEP Lol 8Xings, Amersol,
pyrrol -2-yl radical, for exa e I'ndonkt hacin,

oxnetacin, intrazol, acendpedbuprofemeicadrin,IB, Medipren, Motrin,
zonepirac, tolnetin, colpi .o, ti aprafenic,.aci.d;

anal gesical |y active i nden@ll%ﬁﬁ%[q’c!\l%‘&"gg,’efgf'ONUBQ%'nIﬂF'ébUfrOfen
suhtiosRehadimal gesi cal |y  agpbNRIARERRM hGXIACREbDEId SR,
acids, for exanple benzadac; NSAIDS from 10 oxi cane

fam |y include piroxicam hdelaccNevordethaclshiu-Indo, Pro-Indo,
tenoxi cam further inter eﬁf]{ag?ciﬁéws from NSAI D cl ass

are, neclofenamate, etc. A commonl y used

N3etbprofengi ven in the fol ApyiKedo} Apd-aKeto- 5 NA-Refope
common trade nanmes Acetani nofene Tylenol G nicifuga

Artrol 20 Choline salicyl aNevatledaibe WuaKetoprpfens at e

Di cl of enac as Na salt: ApogRi 1D : :
Arthrotec, Diclofenac EctNghﬁ%tgpwggcﬁﬂu&s\i@r&d%%ac

SR, Nu-Diclo, Taro-D clof eQandis GR,t@Qnemaijl, PM3-KatapmofeR, PMS-

as K salt: Voltaren Rapide, 25 Difl ynisal .. .
Apo-Di f | uni sal, Dol obi d, Mé@%’loﬂ?ffﬁr‘ghn’iéﬁ?‘?'sr\BDOd'S-EC

Di Kdterbla@kromethamine Acular, Toradol
Magnesium salicylate Back-Ese-M, Doan's Backache Pills,
Herbogesic
Mefenamic acid Ponstan
Nabumetone Relafen
Naproxen Apo-Naproxen, Naprosyn, aprosyn-E, Naxen,

Novo-Naprox, Nu-Naprox, PMS-Naproxen;
or in the sodium form: Anaprox, Anaprox DS,
Apo-Napro-Na, Naproxin-Na, Novo-Naprox
Sodium, Synflex, Synflex DS

Oxyphenbutazone Oxybutazone

Phenylbutazone Alka Phenyl, Alka Phenylbutazone, Apo-
Phenylbutazone, Butazolidin, Novo-Butazone,
Phenylone Plus

Piroxicam Apo-Piroxicam, Feldene, Kenral-Piroxicam,
Novo-Pirocam, Nu-Pirox, PMS-Piroxicam, Pro-

Piroxicam, Rho-Piroxicam
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Apo- Fl ur bi prof en FC, Froben, Froben SR
Novo- Fl ur prof en, Nu-Fl urbi profen |buprofen
Actiprofen, Advil, Advil Ccold-& Sinus, Amersol,
Apo- | buprofen, Excedrin IB, Medipren, Mtrin, 5 Mtrin
I B, Novo-Profen, Nuprin, Nu-Ilbufrofen Indonethacin
Apo- I ndonet haci n, I ndocid, Indocid SR, Indolec,
Novo- Met haci n, Nu-1ndo, Pro-Indo, Rhodacine
Kesfediafeen Apo- Ket 0, Apo- Kpisatdd Novo- Keto, 10

Novo- Ket o- Ec, Nu-Ketoprofen, Nu-Ketoprofen-E, _Oudis,
oSefiemmsalicylgis s SR Or uvaPo-Spilje. Redd sy Bodd s Bje-Strength,
Ket opr of en- E, Rhodi s, Rhodi : _ el
tromet ham ne Acul ar, Tor ad%ﬁ"’%cmﬁghgﬂgwga ll"?:?ﬁcétNeu Sulindac,
Back- Ese-M Doan's Backach®ulfiddcs, Herbogesic
Mef enam ¢ aci d Ponst an Nab&ggtone Rel af en Napr oxen
ApERNGNGEHXen, Naprosyn, apMOOYRXE Naxen, 20

DRI %cid\U- Napr X, PNRSAPTiate ApoTiabfbrbfiR, Surgam
':glglg%m d?%md/:'naprox, Anapr ox DS| Ap(?— Nalgpo- Na, ' rgam.
Napr oxi n- Na, Novo- Naprox SurjanmmSRSynflex, Synflex DS

Tolmetin sodium Novo-Tolmetin, Tolectin

The term "phospholipid" has, for example, the formula

R3 o)
l I
R1-CHz-C-CH,-0O-P-O-R4 (1)
| |
R2 OH

in which one of the radicals R1 and R2 represents hydrogen, hydroxy or C1-
C4-alkyl, and the other radical represents a long fatty chain, especially an
alkyl, alkenyl, alkoxy, akenyloxy or acyloxy, each having from 10 to 24
carbon atoms, or both radicals R1 and R2 represent a long fatty chain,
especially an alkyl, alkenyl, alkoxy, alkenyloxy or acyloxy each having from10
to 24 carbon atoms, R3 represents hydrogen or C1-C4-alkyl, and R4
represents hydrogen, optionally substituted C1-C7-alkyl or a carbohydrate
radical having from 5 to 12 carbon atoms or, if both radicals R1 and R2
represent hydrogen or hydroxy, R4 represents a steroid radical, or is a salt
thereof. The radicals R1, R2, R3, and R4 are typically selected so as to
ensure that lipid bilayer membrane is in the fluid lamellar phase during
practical application and is a good match to the drug of choice.
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Apo- Pi roxi cam Fel dene, Kenral -Piroxi cam

Novo- Pi rocam Nu-Pirox, PMS:Piroxicam Pro- 30

Pi roxi cam Rho-Pi roxi cam Wo?%004/ 032900

PCT/ EP2003/ 011202 -29 Sal sal ate Di sal cid Sodi um
salicylate Apo-Sulin, Dodd' s, Dodd's Extra-Strength,
Suli ndac, dinoril, Novo-Sundac, Nu-Sulindac,

Sul i ndac 5 Tenoxi cam Mobi fl ex Tiaprofenic acid Al bert
Tirﬂé@hoaﬁiﬁlﬂ'rpﬁ ebtheffennala BURYARE or RY gavinGthd nieaningiC1-C4-
sodi um Novo-Tol metin, Tolectin 10 The terrP

- Blkykistrsetesakly metbyl, byF mayalse be ethd. ARARYla0T BrPUYl 1
Rl -CH2-C-CH2-OP-OR4 (1) 151 1 R2 CHin which one
of the radicals RI and R2 represents hydrogen, hydroxy
oTh€lerntalkik nlkenyh clkdwy, akéryloxydi acyloxyepaes érisusual

L RIS s g et ehains aldered o pivstipRLGR Blsp be
2%5&&@@ iﬁta?‘g%f_&hap\prS_r adi cal s Rl and R2 represent
along fatty

hain, especially an al kyl, alkenyl,
al koxy, al kenyl oxy or acyl oxy each having fromO to

é%lléih??@r , ?sﬁ@f%biyeﬁ?ﬁﬁﬁﬁéﬁaingg Wi#%h &en number of 10 to 24
carbon atoms, for example n-decyl, n-dodecyl (lauryl), n-tetradecyl (myristyl),
n-hexadecyl (cetyl), n-octadecyl (stearyl), n-eicosyl (arachinyl), n-docosyl
(behenyl) or n-tetracosyl (lignoceryl). In this and all the related following
definitions, the intermediate odd-numbered derivatives are useful, but are

less preferred.

Alkenyl R1 and/or R2 is preferably straight-chained with an even number of
12 to 24 carbon atoms and a double bond, for example 9-cis-dodecenyl
(lauroleyl), 9-cis-tetradecenyl (myristoleyl), 9-cis-hexadecenyl (palmitoleinyl),
9-cis-octadecenyl (petroselinyl), 6-trans-octadecenyl (petroselaidinylj, 9-cis-
octadecenyl (oleyl), 9-trans-octadecenyl (elaidinyl), 9-cis-eicosenyl
(gadoleinyl), 9-cis-docosenyl (cetoleinyl) or 9-cis-tetracosoyl (nervonyl). In
this and all the related following definitions, the other corresponding trans-

derivatives are potentially useful as well but are less preferred.

Alkoxy R1 and/or R2 is preferably straight-chained with an even number of
10 to 24 carbon atoms, for example n-decyloxy, n-dodecyloxy (lauryloxy), n-
tetradecyloxy (myristyloxy), n-hexadecyloxy (cetyloxy), n-octadecyloxy
(stearyloxy), n-eicosyloxy (arachinyloxy), n-docosoyloxy (behenyloxy) or n-

tetracosoyloxy (lignoceryloxy).

Alkenyloxy R1 and/or R2 is preferably straight-chained with an even number
of 12 to 24 carbon atoms, for example 9-cis-dodecenyloxy (lauroleyloxy), 9-
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Cl-Cr7-al kyl or a carbohydrate 25 radical having fromb5
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represent hydrogen or hydroxy, R4 represents a steroid
radical, or is a salt thereof. The radicals R, R2,
R3, and R4 are typically sélected so as to ensure
that lipid bilayer nenbrane is in the fluid | anellar
phase during practical application and is a good
match to the drug of choice. 30 WO 2004/ 032900

PCT/ EP2003/ 011202 -30 In a phospholipid of the
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I's preferab hyl, but may al so be ethyl,
r&gsamtade@nyme(gﬂtroseheylpéy)nﬁ taan@rpctadw@?mxy

%gﬁp% al#rﬁﬂ&fygn% ?%ﬁégﬁﬂw ﬁlé@ﬁi@@ ?St%s-oéadecenyloxy

Rél%ﬁdlh?lbk?) @na@ac;aleﬁ@myl Geliéihyibry), Orcisipcosempydual
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kyl
\KPeW%iﬁyl@W)nOfrﬁ:ﬁﬁetﬁtréFO%‘W'1(69@'@“3’ Ybon atons, for
exanpl e n-decyl, n-dodecyl (lauryl), n- tetradecyl

(@Yél W ?‘il) )dqg/%ro%g g@?@%’%@ﬁh ﬁéﬁg&%ﬁaiagg g@@?ﬂf%y%n number of

010 tb 24 chfsdtatondd, farmeenplke)alkdroyldxysoraikiersyloxyh @referably n-
related following definitions, $he i nternmedi ate

et-anseraneyons (Iarryiny) . 1-tetifecapayio ks s
1
r%ﬁéﬁgwaﬁnl@égﬁg%% c§10)§/‘ hitAoky), - Sﬁl%ﬂéébb{oyloxy

n nunber’ of
C(atéamylaksmm andsanaym)dyl (ardchicioyloxy), ex‘adpdz@oanyloxy

9-ci s- dodecen aurol e cis-tetradecenyl
(phrepYioXy) 3 XA 'tgf%c E%%BQ ?ﬁﬂf’ﬁ%@r ei nyl ),
9 cis- octadecenyl (petroselinyl), 6-trans-octadecenyl

Eﬁ@éhB@%&g . Bbifor F?% [ &ef&%&%%@ﬁﬂ-cﬁe%@d’ With an even

t adeceny elaidin 9-ci s-ei cosenyl 20
(gacibee ohyo Yo 20 oartmrdatoam: rigt e)(ampbl @icisydgdanenyloxy

- GRURIRPAON etretiBrpraR Ry (RrisBleReB, -bighondi ng
tﬁéi&de&%byrb% '(Nﬁhll@léin@;ﬂb%gl6%/é—bcta$:@‘cého?15xyve| | but

are less preferred and/or R2 js referascy
stpat@mln@waxy)ea tmm@adwymm@etr@fselaldmoyloxy) Is-

octadecenoyloxy (oleoyloxy) , 9-tfrans-octadecenoyloxyelaidinoyloxy), and 9-
cis-eicosenoyloxy (gadoleinoyloxy), 9-cis-docosenoyloxy (cetoleinoyloxy) and

O-cis-tetracosenoyloxy (nervonoyloxy).

Optionally substituted C1-C7-alkyl R4 is, for example, methyl, ethyl,
isopropyl, n-propyl, isobutyl or n-butyl, which can be substituted by acidic
groups, for example, carboxy or sulpho, by acidic and basic groups, for
example, carboxy and amino, the amino group being in the alpha-position to
the carboxy group, by free or etherified hydroxy groups, it being possible for
two etherified hydroxy groups to be bonded to one another by a bivalent
hydrocarbon radical, for example methylene, ethylene, ethylidene, 1,2-
propylene or 2,2- propylene; or by halogen, for example chlorine or bromine,
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W@ poorio33990 oxy), n-hexadecyl oxy (cetyl oxy), PCT/EP2003/011202
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n- oct adecyl oxy (stearyl oxy), n-eicosyl oxy
(arachi nyl oxy), n-docosoyl o (behenyl oxy) or n-
tetracosoyl oxy (lignoceryloxy). 30 Al kenyl oxy Rl
and/or R2 is preferably straight-chained with an even
nunber of 12 to 24 carbon atons, for exanple

9-ci s-dodecenyl oxy (Il aurol eyl oxy), 9 WO 2004/ 032900
PCT/ EP2003/ 011202 -31 cis-tetradecenyl oxy

(Y lowssradlieasty@sybony® f6F Exdrapledactioxywnethory- tmrbonyl or by
|toIe|nonxy? 6- ci s-oct adecenyl oxy

(Ipwter adkanesyirheny!, for-exaam "éﬁ?tﬁééﬁwyhewl (petrose

laid i nyloxy), 9-cis-octadecenyl oxy (ol eyl oxy),
9-trans-oct adecenyl oxy (el aidinyloxy), and
9Sub§titated08¢¥(3/7 a(kyaﬂdllse,ifnybmmylple Tadiexydlownes atkgyl, f6r example

N DOX TR BTGy O SHBTIBR B o PP ip-omega:-

‘A&ér'Bo?g-l&{égPaR I:"Jgkﬁ'rex%f'n pld @- érﬁm%‘lzfc@‘r@&@e%w&s 4fino-3-

examp anoyl oxy or ‘al kenoyl oxy, preéeferably n-
deaxmawmmmpyh “hydeexysower altsyl, (foaexwpw&bydmxyethyl or 2,3-

ORERERRBEAR BRS el er HRY) O arenla sy rpthon-

IOZJrﬁéﬁ‘lbx yEth§l 6rGAEN G H- dr@pﬂc hjwmdno){efaeduoxy-lower
n n- ocosoanyloxg behenoyl oxy)
ye

nalkgt fercexamplel 2 vle@ﬁétpewesnm&yy 2 w&arnfmdﬁpe)ﬁ@uoxy-

G AU S SRRl e 26 o

92 dirermieeidyk 12y lop:Bychi¢roaor @ eoBHmoy)a-n-propyl.
9-ci s-tetradecenoyl oxy (nyristol eoyl oxy), 9-cis-

hexadeceno pal_m t ol ei noyl oxy)
6S@b§ﬂf@<’fﬁda %@&%M is ppeieraly ﬁﬂpﬁdﬁugﬁytyted by tri-lower

6 = -
Ogﬁ(&?ﬁi@%@yﬁﬂ ?%g?@gﬁ’tg@ﬁh?lo oF ki tHy LRSI, for @xample 2
9_trtmeih§"ramﬂrmhe.n'emﬂWI ox Pedrandiniuptethyl) or i dordxainple omega-

RIS BB R o R 2spmino-2-carboxyethyl

9-cis-tetracosenoyl oxy (nervonoyloxy). Optionally
substituted Cl1-C7-al kyl R4 is, for exanple, methyl,
eH*garbohyér@{b& cqulical R4 pavipg from §d§u‘t%/car@pnrat@ﬂ§y$, for example,

a nNa urazi‘rr]ngneossé%g 5r'|c§eu|;a%dcal?¥h§t |§ %'e?ved from a pentose or hexose

present in the form of aldose or ketose. Detailed definitions of most relevant

carbohydrate radicals (pentoses, hexoses, disaccharides, etc.) is given in the

patent EP 0 475 160 by the same applicant.

A steroid radical R4 is, for example, a sterol radical that is esterified by the
phosphatidyl group by way of the hydroxy group located in the 3-position of

the steroid nucleus.

A sterol radical is, for example, the lanosterol, sitosterol, coprostanol,
cholestanol, glycocholic acid, ergosterol or stigmasterol radical, preferably

the cholesterol radical.



25 groups, for exanple, carboxy or sul pho, by acidic
and basic groups, for exanple, carboxy and am no, the

w@pioao3xypoup being in the al pha-position to tPEI/EP2003/011202
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carboxy group, by free or etherified hydroxy groups,
it being possible for two etherlfled hydr oxy groups
to be bonded to one anot her3 by a bival ent hydrocarbon
radi cal, for exanple nethyl ene, ethylene, ethylidene,
1,2 30 propylene or 2,2- propylene; or by hal ogen, for
exanpl e chlorine or brom ne, W 2004/ 032900
PCT/ EP2003/ 011202 -32 by | ower al koxycarbonyl, for
exanpl e nmet hoxy-or ethoxy-carbonyl, or by Iomer
al kanesul phonyl, for exanple nethanesulphon
dfiR4treprasantea-staroid radicabaRil andiR2 aé&&fﬁf?@bly hydroxy and R3
carb | ower al kyl, for exanple 5 carboxynethyl,
éségaﬁé¥vhthyl or 3-carboxy-n-propyl,
(onega am no- onega- carboxy Iomer aIkyI for exanple

- am no- 2- car boxyet hyl or 3-

iassphplivisiace! (o6 Kgmmdlehcasaap ey %W‘"’frg XX o105 B APe form
Zoi%alt]g g)éﬁ )r‘é(%rﬂ{éd b héﬁ’(‘ﬁbn%flfﬁé(rrele {Héyﬁormﬁl‘érnwnh a

oxy or et hoxy- nethy 2- net oxyet h
3baiw Iﬁmxsfxamplecqmllutel agezoud solutore df abkyh Immet hmd}omde for

f)ggr(lgleﬁ@pg')g%%ghgy %a%g;ae;,tsp%p 21@@ Fléx? gﬁ %es?lg%cl;r calcium

ahykdfgmdfaoé o‘?lﬁ?é‘ﬁh@e&uhé Ql‘nﬁmrﬁ’é sBIHBA-dorRinduectistdditicir of an
brono-et hyl', 2- or 3-chloro- or 2- or

Samir@ydomexaropld a rrfmsxdlt ot ilower @kydarine, far example ethyl-,

aﬁg %J]eiabl %pﬁml %mpggzb%%ﬁ?pmngﬁ p1 bﬁvﬁﬁyljsﬁmne for example

t halindy bnarapadio @nlﬁerac@(wﬁémrﬁple lysine or arginine.
trimethyl ammoni umethyl or 2-anmoniumethyl, or is,

for exanpl e onega- am no- onega- car boxy- | over al kyl,

R T gy gl 1 nc
eRanforesxanifle alkeatayiady ormiicrwmytdhayr, rfmreexml_ea\aunou@o(yi S
oo PRSI0 SubkpERY SreRHEFBRY. okl Mdony o
fﬁﬁ&é ﬂbx}/ %{@%hy&rés@awlé%aaraﬂ IéEBIN RS S hyREGESE R4 = 2-

di sacchar ) 1S glvenlnthe patent E 0 475
1Banetyuytamngarmm @ﬂwl) eeaphatie (R3st BydiogenaBical-aampgium

= @yﬁmaa'{})ng dlf%réﬁteé&lo{ya}gdfcglls RA%nd B26f bl fe €8y lecithin or

egg cephalin or lecithin or cephalin from soy beans, synthetic lecithin (=
phosphatidylcholine) or cephalin (= phosphatidylethanolamine) having
different or identical acyloxy radicals R1 and R2, for example 1-palmitoyl-2-
oleoyl phosphatidylcholine or phosphatidylethanolamine or dipaimitoyl,
distearoyl, diarachinoyl, dioleoyl, dilinoy! or dilinoleoyl phosphatidylcholine or
phosphatidylethanolamine, natural phosphatidyl serine (R3 = hydrogen, R4 =
2-amino-2-carboxyethyl) having different acyloxy radicals R1 and R2, for
example phosphatidyl serine from bovine brain, synthetic phosphatidylserine
having different or identical acyloxy radicals R1 and R2, for example dioleoyl-
. dimyristoyl- or dipalmitoyl-phosphatidyl serine, or natural phosphatidic acid
(R3 and R4 = hydrogen) having different acyloxy radicals R1 and R2.



phosphati dyl group by way of the hydroxy group | ocated
in the 3-position of the steroid nucleus. A stero

WO aeio31900 s, for exanple, the |anosterol, sitoBCEEP$003/011202
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coprostanol, 30 chol estanol, glycocholic acid,
ergosterol or stigmasterol radical, preferably the
chol esterol radical. W 20047032900 PCT/ EP2003/ 011202
-33 If R4 represents a steroid radical, RlL and R2 are
preferably hydroxy and R3 is hydrogen. 5
Phosphol i pids of the fornula 1 can be in the form of
free acids or inthe form of salts. Salts are forned
by reaction of the free acid of the formula Il with a
base, for exa | ut.e, aqueous sol utjon of alkali

mAtRiospaiRis Wge f%mul%ﬂaﬁﬁlsa a phesrhRlipiby Which R1 and R2
p%ﬁ;&%ﬁ{%ﬂé%ﬁs|ko&§95&.%?rémf& oG HRetBUAEASKYBr n-

€ aqueous anmonra solution or "an agueous

Shéxademyloxfy (eynthetiaditetradécyl oed&mxbdeaylmmsphaﬁdylctmhne or
tri-1ower alh‘%lamne |et

gph@% AT RANOIBTR By ebrapets pIkem @R EyFbmbe
A
f bydnmlgen,lRH&SZdBmem;daﬂnyncmMna&tWIbﬂ1 represants arylaxydand R2

é%ﬂRf%i;%”tFMFe’ 08 tura ano\ﬁ'{tﬁﬁ%%oabtgqeq'haﬁlgﬂ%%ﬁg br

STy_BpRYshatidy @%ﬁéﬁ%laﬁwﬁ@xwr e&bﬁwé mm nétb?pbhrquamftoyl lyso-
| i'nol eoyl oxy, and is, for exanﬁ ura lecith

( RBosphafidylsheline R - shesphatidyiat 9n@1ﬁmm@ uraterad gr pyethetic

R4 oML TES 3 Bl TR et for

eéﬁﬁmrﬁa §80p hexpHahidyl serirkOfremhovinEbidim oorl-hedstoli- or dr
cepha from soy beans, syntrht]c Ie
I

pﬁ@&ﬁlewpbﬁap afidy! é?“'&%ﬁﬁ’a 1§fic lysop Osrr]aihgti&;l glycerine, R3 =
2&%@ | Ryl LERam- @ﬁ)Chg‘i"nﬁ Japlbnf $\iRStc géo?hosphatldm

ntrcal acyloXy radicals , for ex
1apmi R3 ahid@gen, &45/4: hgdmgﬂmafor@dampje iegg Iy)sophosphatldlc acid
pho hat| yl et hanol am di st.earoyl ,
Gicedatoby 1-puar 1A RYDP SRy
phosphat i dyI choline or 25 phosphatl dyl et hanol am ne,

nat ural phosphatidyl serine (R3 = Kdrogen =
A lipid that is analogous to abovementioned phospholipid and can replace

the latter is, for example, a lysophosphatidylcholine analogue, for example 1-
lauroyl-1,3-propanediol-3- phosphoryl choline, a monogiyceride, for example
monoolein or monomyristin, a cerebroside, a ganglioside, or a glyceride that
does not contain a free or esterified phosphoryl or phosphonyl group in the 3-
position, for example a diacylglyceride or 1-alkenyl-1-hydroxy-2-
acylglyceride, having the mentioned acy! or alkenyl groups in which the 3-
hydroxy group is etherified by one of the mentioned carbohydrate radicals,

for example a galactosyl radical, for example monogalactosyl glycerine.

The lipids and certain surfactants mentioned hereinbefore and hereinafter

having a chiral carbon atom can be present both in the form of racemic



2-am no- 2- car boxyet hyl) having different acyl oxy
radicals RL and R2, for exanple phosphatidyl serine

WO e@a0B29v6 ne brai n, synthetic phosphati dyl seriPEI/EP2003/011202
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having different or identical acyloxy radicals Rl and
R2, for exanpl e diol eoyl - di myristoyl- or

di pal m t oyl - phosphati dyl se?’? he, or natural
phosphatidic acid 30 (R3 and R4 = hydrogen) having
different acyloxy radicals Rl and R2. WD 2004/ 032900
PCT/ EP2003/ 011202 -34 A phospholipid of the fornmula 1
is also a phospholipid in which RL and R2 represent

t ixtuARAR iRl thé'f&i@%bf b ﬂc&lg‘ p?urefemanﬂiémmk in the pharmaceutical
n-tetradecyl oxy or exa

cyl oxy (synthe
dc@r@ppa@@es;/thaé:caa.h?e&r aﬁﬁé@ﬁﬁéicpaﬁq"ﬂﬂliﬂ ﬁ"ﬁ‘é"&?n%on
phosphati dyl et hanol am ne), Rl represents al kenyl and
R2 represents acyloxy, for exanple nyristoyl oxy or
paEheitemy I'steyok raidisatis means, f@Exampig dthedanostaepl -sitosterol,

T ST, OB Bt i

M’é?@é@ Wahé @Mb@éﬁérbﬂﬁédkﬁal but can also be any other sterol radical
Ksophosﬁ=I ati dyl et hanol ani ne, for exanple 1-nyristoyl -

oknawpai iie @l - | yso 10 phosphati dyi chol i ne or -
phosphati dyl et hanol am ne; natural or synthetic
| ysophosphati dyl serine, R3 = hydrogen, R4 =
2TaBitennm 2sudadnttaly hasfity usied angdring.y Adphg $iphat rietguant

serine frombovine brain or 1-nyristoyl- or_1-
pﬁpﬁ?@t@WS-Q‘%%MEHB'ﬁ'Q}?F’ debinfiaes '%9?4{%@9 EP 0 475 160 and

I :

OB BB PHlcnarsdRIbhRn Rpiciy Meliqaeey drence and in
1appmoptiatdR8urfadtaat mgﬂmrnmwtlbgblﬂamoksoswdx aapiandbggk of

YRGBT A RS e B B e prowin

aﬂ@ﬂ therafsre &I?%ﬁé%"ﬁ"&a’lé&%ﬂ ﬂhﬂﬁﬁb@yﬂﬁ fheand coafiplete or
replace the lTatter is, for exanple

| %@'Pﬁbf@pﬂfa%@\@ialcsmfaqwtaqh%a@@lj@at al’@(p@ﬂg%lﬁrlg commen or
n@%éﬁ%‘ﬁé?rﬁg@&%ﬁ\&ﬁ@g?ﬁ%é p%gﬁ'gt%[bg):il#tgm %hlgqnclﬂd?s ionised

alerey-eldiinsatteacids @aﬂtg’ng olsalddatty)alo’@hglsytrmg ch:-aln tatty ammonium
does not contain a free or esi Vlrfl fied

oRalipHie aszalbyip of AlkeneyUi Shrer S e ygammonium
A éuﬁ%ié%aﬁo@ﬁqa%%nodsmstav' gnores
gisaap ssi alkykhorcaikeineylalimethyl-aminoxides, long fatty chain, Tor example
alkanoyl, dimethyl-aminoxides and especially dodecyl dimethyl-aminoxide,
long fatty chain, for example alkyl-N-methylglucamides and alkanoyl-N-
methylglucamides, such as MEGA-8, MEGA-9 and MEGA-10, N-long fatty
chain-N,N-dimethylglycines, for example N-alkyl-N,N-dimethylglycines, 3-
(long fatty chain-dimethylammonio)-alkanesulphonates, for example 3-
(acyldimethylammonio)-alkanesulphonates, long fatty chain derivatives of
sulphosuccinate salts, such as bis(2-ethylalkyl) sulphosuccinate salts, long
fatty chain-sulphobetaines, for example acyl-sulphobetaines, long fatty chain
betaines, such as EMPIGEN BB or ZWITTERGENT-3-16, -3-14, -3-12, -3-10,

or -3-8, or polyethylen-glycol-acylphenyl ethers, especially nonaethylen-



25 hydroxy group is etherified by one of the nentioned
carbohydrate radicals, for exanple a gal actosyl

w0 awuo3d990 f or exanpl e nonogal act osyl gl yceri nePCT/ERm®03/011202
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l'ipids and certain surfactants nmentioned herei nbefore
and hereinafter having a chiral carbon atom can be
present both in the form of36raceni ¢ WO 2004/ 032900
PCT/ EP2003/ 011202 -35 mixtures and in the form of
optically pure enantioners in the pharnaceutica
conpositions that can be prepared and used according
to the invention. The term"sterol radical" neans,

Cdg%ccﬁ- XRERbSenyl @ﬁwéra?@l?éﬂfy@ne -Rnggatig chhin-éthers, especially

rost anol, “chol est anol cochol1c acid, ergosterol
q:olynthgleasramybethesm.wh as nt@napﬁtbrlenalﬁoyl ¢ther, nonaethylen-

I d
HeEy] g shAbieR T ptedy 2pd, ity Bhof st Epde
f&ﬁeré subh el odtesthyeaeghicolangtridesyl sther, qioda}eihrylen&@ycol-
surfactants and surfact ant rel at ed defipitions

IS
garbitanerlary faity haireestari for gampleg eelyribylepegcgl-serbitane-

B St KBRS B 816 Tcen 20,
spisietaylerigidkobsdrbithn-rhodoslieaieale. Guween 80), spodyethﬁenglykol-
SripURGTRRIRoIRPLPghEt Bt drol S - mEnifetrgtinate

"ﬁagéthg@?@ﬁ&?swbnéﬁ rﬁéﬁbéréldé% ;Séryetﬁyrehglykéuéér@ﬁhﬁm

ar e partlcu ar | mon or usef ul
cmlyrlsmmdnylam moltybthyie&lgefkol-patmtﬂn mimltoieanylate prpmeghylenglykol-

SRS e RaEE Vatsn GRS Iel Btk Ry CoafrdneE st
aéxé}hbbé poI?ﬁycﬁbe@lﬁMbnéfadVEéﬁwrs,,sucﬂl aﬁéfbdﬂyhydramethylene-

| --anoni um salts, al kyl- or al keno I-sulp

sarund etln@nsg pelarhy@roweﬁhuiemen@wﬂoyhﬁﬁhﬁb% ene-

aﬁeﬁ#‘%érgl Yol )ﬁ#pfd}&)é th) kanob?w‘h'gﬁ@mﬁél Hcﬂzjln%dorg?geécgﬁghé -oleoyl
o s o
erﬁw oMY HRMH Y A 07 G Erict: 58 | ReeB T EioN

aﬁe InayL lﬂa:?mltNerP 'b@edy?bﬂﬁnoé;h%tlﬁ‘e@ (Brrﬂlserres) or in the

ci nes, for "exanpl e
[ uertrbgpcgﬂdmg eeters 3)c2ﬂ1)(dromgethﬂen;laurate -myristate, -palmitate, -

%a?at%' d‘re to@/atgngs%re'croa?lly oify%r}%?gxy%rfﬁﬂgﬁ-%g-‘stegpite ?W@H“Hﬁ and
polyhydroxyethylen-8-oleate, polyethoxylated castor oil 40 (Cremophor EL),
sorbitane-mono long fatty chain, for example alkylate (Arlacel or Span
series), especially as sorbitane-monolaurate (Ariacel 20, Span 20) or
monooleate, long fatty chain, for example acyl-N-methylglucamides,
alkanoyl-N-methylglucamides, especially decanoyl-N-methylglucamide,
dodecanoyl-N-methylglucamide or octadecanoyl-N-methylglucamide, long
fatty chain sulphates, for example alkyl-sulphates, alkyl sulphate salts, such
as lauryl-sulphate (SDS), oleoyl-sulphate; long fatty chain thioglucosides,
such as alkylthioglucosides and especially heptyl-, octyl-, nonyl and decyl-
beta-D-thioglucopyranoside; long fatty chain derivatives of various
carbohydrates, such as pentoses, hexoses and disaccharides, especially



(acyl di net hyl ammoni o) - al kanesul phonates, long fatty
chain derivatives of sul phosuccinate salts, such as

wheragas®ohyl al kyl ) sul phosucci nate salts, | ongPCT/EP1093/011202
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chai n- sul phobet ai nes, for exanpl e acyl -sul phobet ai nes,
long fatty chain betaines, such as EMPI GEN BB or

ZW TTERGENT- 3-16, -3-14, -3712, -3-10, 30 or -3-8, or
pol yet hyl en-gl ycol - acyl phenyl ethers, especially
nonaet hyl en WO 2004/ 032900 PCT/ EP2003/ 011202 -36

gl ycol - octyl phenyl ether, polyethylene-long fatty
chai n-ethers, especially polyethylene-acyl ethers,

%E%-gaécdm@@@hhwneatdémésl saEMaE. haxgh alestyl- eoctyldoutyy and
et her” or oct aet hyl ene- dodecyl et her,

psaybbaia- aﬂglglpg)@!ilanpgldg(gv ID-maliepyEanaside; fugher a salt, especially

°%%8§@:Er¥%§lﬂe lc%/ﬁ ?e#te' S84 P'BH?%% ﬁ%&@c{hpa%t?yglgﬁodeoxycholate

et@UﬁtScfeoxfy@holal’@rt‘ahmcholaye:td‘lﬁdt’@ﬂmﬁ galb) espazciallya:Mteaelyaidate

?I&tcgé S %2%8;? Irne;/lrlls%latg Orlr%gttcl; eLr? %gsc}lcr um m Ilygg;r)hosphollplds

po| y%cﬁé%y% %Igi?%roﬁﬂb ﬁéff@fé@@iﬁob@@ﬁ%cﬁl@ng*phB\éﬁﬁary@%erm

-“sorbi t an- nonol aur ol e?/
p@d:tydéd:yléaegjhplsphelsllsebmeanp’rmspbatldxd@ml atleng fatty chain-

pol é%rt hé g@%@ﬁ at‘g r b' t %%—%L@X%%}Oev%ﬁpgatldlc acids,

eﬂy |§Ug}ng'|3RJeT 9hBS;§t?é°trdi’@bH'd§0blébW Ig&éro-phosphatidic acid,
yet yKol - sorbltan-petrose i nyl ate,

pmlmfﬂfww'hsﬂf@ﬁehowwqea@h pueln asm-é@ﬂ@*@sphewlglycerol
Sé?%%lp}o %)Z?%&;I F?&eﬁ%}{? Inﬁfo@ﬁi’y?—phﬁé‘ﬁﬁbr?@lycerol, n-

PRINg Tty elkuii- Nd)q:ﬂﬁrrﬂyénnﬁ @dch%shmasyl phosphorylserine,
pol yhydr oxyet hyl ene- cetyl stea

pgﬁm@@u)b%yéylhynmféoyﬂmqlﬁsqm ore@%g}l’@eloyl phosphorylserine, n-

Dfé pgr@égppg Hy*, %yétcolﬁ% % Iphosphorylglycerol n-

ptﬁtgddﬂn‘,yb[&btesm)drylseﬁné |theloeyﬂe§ppndlylgyd\8¢dqyét Mgceanyl
or 12-

péllSHPFBWh‘)']{E’é(;%JﬂE%FQSFFSPQ}]G@%Q,¥L8F ha%gﬁélspg{qq&dg ?glyvell as

S8l sBffhce %E:tN/é‘ ahBQhu§ RlenfSTBAB Hitalnding polypeptldes Surfactant
pol yhydroxyet h ﬁ/ en-laurate, -nyristate, -palm
¥

sthainstage dypicall @mqsenetgrbgtl.naa flyld state or at least to be compatlble

DB B R R R <o b adheertes. o,

oil 40 (Crenophor EL), sorbitane- rmno Iong fatty

h f npl Ik | at
e tbr et Aol ks EBaFaE i,

2Qb1p ility, and other relevant properties, similar to those of the corresponding
surfactants mentioned in this application, especially in the Claims 104 and
105. A non-ionic surfactant like phospholipid therefore should have water
solubility, and ideally also water diffusion / exchange rates, etc., similar to

those of a relevant non-ionic surfactant.

The lipids and certain surfactants mentioned hereinbefore and hereinafter

having a chiral carbon atom can be present both in the form of racemic



nonool eate, long fatty chain, for exanple
acyl - N-net hyl gl ucam des, al kanoyl - N- net hyl gl ucam des,

wepeosambd y decanoyl - N- et hyl gl ucam de, 25 PCT/EP2003/011202
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dodecanoyl - N- et hyl gl ucam de or

oct adecanoyl - N- et hyl gl ucam de, long fatty chain

sul phates, for exanple al -sul phat es, al kyl sul phate
salts, such as lauryl-sul phate (SDS),

ol eoyl -sul phate; long fatty chain thiogl ucosi des,

such as al kyl t hi ogl ucosi des and especially heptyl -,
octyl -, nonyl and decyl - beta-D-thioglucopyranosi de;

| ABgurEatdnd inltak Tofe of vptitalgpuPé evantiomersh the pharmaceutical
car bohydrates, such as pentoses, hexose n

s and . ,
darapesitiensithat cashecprapaied @nd ysad @goaising to the invention.
PCT/ EP2003/ 011202 -37 al kyl - gl ucosi des and
mal t osi des, such as hexyl-, heptyl-, octyl-, nonyl-
aD@scrptiph-dferiguikeg! ucopyranosi de or
D- mal t opyranosi de; further a salt, especially a
sodiumsalt, of chol ate, deoxychol ate, glycochol at e,

PEURUTE R irogih ISR By A o s

| shrapecdéformbtion aueingqoreygrossirgt. e, nost often in sodi um
form |ysophosphol i pids,
n- oct adecyl ene- gl ycer ophosphati di ¢ aci d,

Ong?iﬁSOZ‘.'E‘r@g? ResPisiornatiog Emirgy level associated with different
octTadecyl ene=phosphoryl seri ne or phosphati dyl chol i ne

nstatesyoff aggrlygawadafor@a;i@@ that peedbhian an entrped ialggqga@ﬁa’te
SRR Bl SRR & el Ranibaiehal |

ol eoyl - gl ycero- phosphatidic acid, 10 n-long fatty

chai n- phosphoryl gl ycerol , such_as - . |

nFigure Firaeionoaiiegié BenefrabiltysBeaetabifity of # yemi-permeable
i J i i ller th rage pore

géf’tﬁi‘{sg%%rg?[ %pﬁ%g%o%sg%‘ |35’|”y°§é’ re 8|C,I esngmle\o%rg fe aatvtey g- P _
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destabilising component(s) on lipid bilayer adaptability. The effect of
relative concentration of the second membrane destabilising component is
shown in inset. Bilayer vesicle adaptability as a function of absolute
concentration of membrane destabilising components (surfactants; MDC+
+ MDC,) and of the relative concentration of such components in the
mixed, three component bilayers based on a lipid (MFC), as the
membrane forming component. The presence of second membrane

destabilising component can increase bilayer adaptability
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phospholipid with solubility, and other rel evant

surfactants nmentioned in this application, especially
in the Cains 104 and 105. A non-ionic surfactant

I i ke phosphol i pid t her ef or 832houl d have water 25
solubility, and ideally also water diffusion /

exchange rates, etc., simlar to those of a relevant
non-ionic surfactant. The lipids and certain
surfactants nentioned herei nbefore and hereinafter
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regeét from an enforced aggregate passing through a
narrow pore in a sem -perneable barrier. Figure 3:
Def ormati on & Penetrability: Penetrability of a

S Figurecs:ERddtOf seebAd n&@AbFdrer détabilising erpsHipap(SDS;
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aqhpeab80F)tand fHecthirtif (sutfaciant; SDS) amphipatic system
component, relatively to the first amphipatic system component
(phospholipid; SPC), on the resistance of resulting mixed lipid
suspension to the filiration through a barrier with 0.2 micrometer pore-
diameter (left panel) is shown. The starting and final vesicle diameter

was significantly greater than the average pore diameter.

Figure 7: Pressure dependence barrier penetrability to three different
suspensions of mixed bilayer vesicles, pushed through narrow pores, as
a function of the second surfactant concentration. Exemplified is the
effect of a charged biosurfactant, sodium cholate, in mixtures with
another surfactant (Tween 80) containing phospholipid bilayers on the
ability of the resuiting lipid vesicle suspensions to penetrate through a
semipermeable barrier under influence of transbarrier hydrostatic

pressure. Pressure dependence barrier penetrability to three different

simlar to those of the corresponPCTgP2003/011202
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concentration of nmenbrane destabilising conponents
(surfactants; MDC1L + MDC2) and of the relative
concentration of such corrp&ﬁents in the mxed, three
conmponent bil ayers based on a lipid (MC), as the
menbrane form ng conponent. The presence of second
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dependence barrier penetrability to three different

Figure 11: Area under the curve (AUC), which reflects the cumulative
delivery of the drug, calculated from the pharmacokinetic results measured

with different ketoprofen (KT) formulations tested in pigs (n = 4).
Detailed description of the Invention

The invention describes suspensions of complex ESAs with at least three
amphipatic components, one of which is membrane forming and at least two
of which are membrane destabilising, which can be suspended in a suitable,
e.g. pharmaceutically acceptable, polar liquid medium and loaded with at
least one biologically active compound, which can correspond to one of the
amphipats. An essential characteristic of such, relatively large, aggregates is
the ability to penetrate pores in semi-permeable barriers even when the pore
radius is significantly, i.e. at least 25% and often is more than 40% or even
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charged bi osurfactant, sodiumcholate, in m xtures

with another surfactant (Tween 80) contai ning
phosphol i pid bilayers on tHd - ability of the resulting

i pid vesicle suspensions to penetrate through a

sem perneabl e barrier under influence of transbarrier
hydrostatic pressure. Pressure dependence barrier
penetrability to three different WO 2004/ 032900
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permeable barriers, such as mammalian skin.

The present invention specially relates to the selection of one membrane
destabilizing amphipatic component of the system such that can boost
the deformability of mixed aggregates supported by judicious choice of
the other system components to the effect of improving barrier
penetration by such aggregates. The invention also teaches how to
select the right total amphipat concentration of and, in case, amphipat
ionisation in mixed aggregate suspensions. The invention further relates
to the preparation and application of resulting suspensions in
pharmaceutical formulations, with a focus on epicutaneous application

on, or less frequently in, the warm blood creatures.
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anphi pats. An essential characteristic of such,
relatively large, aggregates is the ability to
penetrate pores in sem -pe|4?feabl e barriers even when
the pore 30 radius is significantly, i.e. at |east 25%
and often is nore than 40% or even WO 2004/ 032900

PCT/ EP2003/ 011202 -41 better nore than 50% and nost
preferably is nore than 70% smal l er than the average
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i ngredi ents through sem - perneable barriers, such as

mammal i an skin. The present invention specially

r Abparsmtiy othchbirdelggeedate compomentemiicheets 29a second
destabilizjn a[,g)hi patic cogponent of the Sés :frm 35@3_
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t SSM}-% +hﬁl\£5525’. This is illustrated in inset to figure 5.

The three-component bilayer membrane comprising a lipid (MFC), a
suitable first surfactant / amphipatic drug (MDC/) and a suitable second
surfactant / amphipatic drug (MDC>) may also require a lower driving
pressure to achieve transbarrier transport: p*(MFC + MDC, + MDC5) <
p*(MFC + MDC;). Additionally or alternatively, a lower total amount of
bilayer destabilising second amphipat may suffice for obtaining
sufficiently adaptable aggregates, such that can cross a semipermeable
barrier. The role of both membrane destabilising compounds is
potentially, but not necessarily quantitatively, interchangeable (cf. figure
5).
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preparation and application of resulting suspensions
in pharmaceutical formulations, with a focus on

epi cut aneous application “d,” or less frequently in,

t he warm bl ood creatures. W 2004/ 032900

PCT/ EP2003/ 011202 -42 W di scovered unexpectedly that
i ncorporation of an additional, suitable anphipatic
menbr ane destabilising conponent (MDC2) in

af orenent i oned bi - conponent ( MFC+NMDC1) aggregates can
increase the resulting three- conponent
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conponent, ¢ i nc nsport - _
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also require a | ower drivi
constltuents (preferably amphipatic drug(s), surfactant(s) MDC;, MDCy).
The dependence of adaptability curve on the magnitude of coupling
parameter m, documented in inset to figure 5, supports such notion. We
furthermore suggest that the interacting two membrane destabilizing
components together make said three-component lipid bilayers more
permeable and/or more flexible than the two-component bilayer
membranes in which one of these MDC is lacking. This means that:
aa([MFCJ+[MDCJ+[MDC5]) > a,([MFCJ+[MDC;]) and
as([MFC'J+[MDC4]+[MDC,']) > ao([MFCJ+[MDC,']), similar concentration
symbols meaning identical membrane component concentration. The
corresponding p* values typically exhibit the inverse behaviour of a,

values.

Preferably, the aggregate adaptability fuffils the condition a([MFCJ +[
MDC,] + [MDC3]) > aa([MFC] + [MDC,]) and/or ay([MFC] +[ MDC/] +



pressure to achieve transbarrier transport: p*(MC +
MDC1 + MDC2) < 25 p*(MFC + MDC2). Additionally or
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destabi | i sing second anphi pat may suffice for
obtaining sufficiently adaptabl e aggregates, such
that can cross a seniperneéﬂre barrier. The role of
bot h menbrane destabilising compounds is potentially,
but not necessarily quantitatively, interchangeable
(cf. figure 30 5). WD 2004/032900 PCT/ EP2003/011202
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Therefore, a second membrane destabilizing compound can be used to
form aggregates comprising three amphipates (MFC + 2 different MDCs)
and thus achieve aggregate adaptability a, which is higher than that of an
aggregate comprising only two amphipats (MFC + MDC). Accordingly
MDC;, can be used to increase the adaptability a, of an aggregate
comprising MFC and MDC, , and MDC: can be used to increase the
adaptability a, of an aggregate comprising MFC and MDC; by forming an
aggregate comprising three amphipats (MFC + 2 different MDCs).
Likewise the second membrane destabilizing compound can be used to
decrease the amount of the first membrane destabilizing compound
which would be necessary to achieve a certain adaptability a, when used

alone in an aggregate comprising two amphipats. Accordingly MDC; can
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aa([ MFC7+[ MDC27), simlar concentration 25 symbols
nmeani ng i dentical nenbrane conponent concentration.

The correspondi ng p* val Ll'e£§'typl cally exhibit the

i nverse behavi our of aa values. Preferably, the
aggregate adaptability fulfils the condition aa([MC]
+ 30 MDC1l] + [MDC2]) > aa([M-C] + [MDCLl],) and/or
aa([ MFC] +[MDC,] + WD 2004/ 032900 PCT/ EP2003/011202
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[MDC,] in amphipats comprising [MFC] + [MDC].

We note that the characteristics listed in previous paragraph favourably
affect the transport of said pluri-component mixed lipid vesicles through
the skin. Simultaneous presence of at least two bilayer destabilising
amphipats in aggregate suspension based on the lipid that forms stable
bilayers is therefore beneficial for application of corresponding
pharmaceutical formulations on semi-permeable barriers, such as the

skin.

We thus unveil a fairly general, previously unknown phenomenon with
great practical and commercial potential. An example is the transport of
drugs across various biological barriers mediated by the three-
component aggregates (typically vesicles comprising two membrane-
destabilising amphipats) in said at least quaternary mixture. The
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to increase the adaptability aa of an aggregate
conprising MFC and MDC2, and MDC2 can be used to
i ncrease the 25 adapt abi | i't‘iﬁas of an aggregate
conprising MFC and MDCLl by form ng an aggregate
conprising three anphipats (MC + 2 different MDCs).
Li kewi se the second nenbrane destabilizing conmpound
can be used to decrease the amount of the first
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f aygyteghtes), which can lead to the creation of weak drug-lipid associates.
The solubility and/or amphipaty of such associates typically are greater than
that of the involved lipid or drug alone. This is the reason why amphipatic
drugs under certain conditions can destabilise or even permeate and
solubilise lipid bilayer membranes. Such drugs then act as membrane
destabilising components (MDC) in the sense of the present invention, but
this is not necessarily the case under all conditions. Typically, sufficiently
high drug solubility and sufficiently high drug partition coefficient in or binding
constant to a bilayer membrane are both required for the effect. The specific,
suitable value for these two parameters depends on choice of other system
characteristics (pH, salt and its concentration, lipid concentration, water
activity, etc.). The rule of thumb is that the highest membrane-concentration
of the most water-soluble drug form normally will work best, stability

considerations permitting. These conditions are also fulfilled for the drugs



affect the transport of said pluri-conponent m xed
lipid vesicles through 20 the skin. Simultaneous

w@e@gesaoeo of at | east two bilayer destabili si nBCT/EP2003/011202

10

15

20

25

30

anphi pats in aggregate suspension based on the lipid
that forns stable bilayers is therefore benefici al
for application of correspdﬁhing phar maceuti ca
formul ati ons on sem -perneabl e barriers, such as the
skin. 25 We thus unveil a fairly general, previously
unknown phenonenon with great practical and
comercial potential. An exanple is the transport of

dridea SHHIEIRSinY ¥apabifityRisdldofar eeeparig mtiiropldtscdcabriting to
the three- conponent aggregates (typically vesicles
iy 465 160t wo menbr ane 30 dest abi | i si ng anphi pats) in
said at | east quaternary m xture. The WO 2004/ 032900
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soluble |lipid (which onits o f or extended .
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[ ; , [
SR Pl iEAghoRstale At 0% b R, on e averae
cihanethedppical surfadengfrtbe @gdregptes sngpoising the said at least one

body o rmblood greatures. Nbdst dru re
ARRRTELenG o o Soe dHrhaT BB Capu ARy and the
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attracted to the hydrophilic- hydrophobic boundari es.
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i sireiller tthe aelapeibilitg bf theuaggregdtdsi witll extended surface that
comprises the at least one first and the at least one second amphipatic
component used at the corresponding concentrations or the adaptability of
the extended surface comprising the at least one first and the at least one
third amphipatic component at corresponding concentrations, whichever is
smaller, for the application, administration or transport of an active ingredient,
which can be one of the three amphipatic components, especially for
biological, medical, immunological, or cosmetic purposes, into and through
the pores in semi-permeable barriers or other constrictions, such as through

the skin of warm blood creatures or the like.

In an alternative definition of the described problems solution, a combination
of at least one first, at least one second, and at least one third amphipatic
component suspended in a suitable liquid medium in the form of mixed
amphipat aggregates with one or a few bilayer-like, mixed amphipat
coating(s), and thus with an extended surface, is used, in which the said at



(aggregates), which can lead to the creation of weak
drug-1lipid associates. The solubility and/or
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than that of the involved lipid or drug alone. This
is the reason why anphipatic 20 drugs under certain
condi ti ons can destabilise4dr even per neat e and
solubilise lipid bilayer nenbranes. Such drugs then
act as menbrane destabilising conmponents (MDC) in the
sense of the present invention, but this is not
necessarily the case under all conditions. Typically,
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t Qfos‘taﬁé@ ahd ¢R4Y, B PRt Botifsed sélmiggnegateg gvl'd'gaggregatlon
one or a few bil ayer-|ike, mxe
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sai d at are at st 50% nor e
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aggregates conprising all three said anphipatic
caggmgamsmtb mtende@tsuéa@e @wmressnw"éhraee%i appiyjpatic

ocon‘%onents have adaptability to ambient stress that exceeds by at least 20%
or by at least twice the standard deviation of a typical measurement,
whichever is smaller, provided that the adaptability of the extended surface
comprising the at least one first and the at least one second amphipatic
component used at the corresponding concentrations or the adaptability of
the extended surface comprising the at least one first and the at least one
third amphipatic component at the corresponding concentrations, whichever
is smaller, all of which serves the purpose of application, administration or
transport of at least one active ingredient, which can be amongst said three
substances, especially for medicinal or biological purposes, into and through
barriers and constrictions, such as the skin of warm blood creatures or the

like.
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conprises the at least one first and the at | east one
second anphi patic conponent used at the correspondi ng
concentrations or the adapﬁ§b1lity of the extended
surface conprising the at |east one first and the at

| east one 20 third anphipatic conponent at

correspondi ng concentrations, whichever is smaller,

for the application, admnistration or transport of an
active ingredient, which can be one of the three

anphi pati c conponents, especially for  biological, .
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through t 0 L. sem -perneabl e barriers or other
C%)Hgt i%??gﬁ%‘?eéﬁi%é%s t hrough 25 the skin of warm

bl ood creatures or the like. In an alternative
definition of.the described gro,bl ens, sol utio
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asubbstaste onelseswitfothe surtaassdormed by ateasianedirst and at least

co nent on_t he other hand, have at |east 2-tines
dP'Fr‘%?‘@ﬂ?us%%?ﬂ%‘?-liti es in said |iquid nedium and said
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saM y

Heher siitablersambinations Tyl thedearicgaienthBY s9sHHRO i the said
Sgt %agflgne EQ#)&% ﬁHQ?nﬁ'%Ptﬁﬁd sAbs@Hca Qo%é‘tﬁef iHctéaddtHeor m
eXt ended surraces, furthernore, said at |east one
s peanéatsilify dfaxtendexl surfacesstontdiningrtbe said at leaistibne firs, at

said liquid di nd, on,i.t wn, tends to for

ity phe ek d=hAT 3, 080 el di M polb byl e
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the at |east one firSt substance al one and said at

| safacemformiedriy sllsestorefitst and|at deagt anedbird sobsianes.
nore soluble in said liquid mediumthan the first

Combinations, which also fulfil said requirements contain said at least one
second substance such that increases the ability to tolerate high curvature,
as assessed by relative stability of said aggregates with an extended surface
comprising said one first, said one second and said one third substance
against enforced higher curvature during passing through a constriction with
maximum diameter at least 1.4 times smaller than the average diameter of

an extended surface formed by an at least one first substance alone.

When expressed in terms of relative solubilities of different components,
combinations as taught by this application preferably comprise at least one
first substance and the at least one second substance that differ in solubility

in the suspending medium on the average at least 10-fold. Preferably and/or
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W th aggregation nunbers at |east 10-tines smaller
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and sai d extended surfaces conprising said at |east

one first, at 15 | east one second and at |ast one

third substance, in equili QUn] have at | east 50%
greater extended surfaces than the surfaces forned by
the at | east one second or one third substance al one
and/ or both together, and preferably the aggregates

Wi th an extended surface conprising all three said
aaipdthatNdlg, the st vhe sttoadatdetariel drdythecatdedstente third
stress that exceeds_ by at |east 20% 20,or by at |east
{silasianer0ibek tsoiHbUBUndhe syseending Fedidm o ik ALsaRe ot
m@%@ﬂgxaa is smaller, provided that the adaptability

0 € extended surface conprising the at |east one
first and the at | east one second anphipatic
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east one secon stance increases the flexibilit
okakekatdeasibreusdanelss ubstandesamguntsi to at 80% gt theoiglative stated
first, .at. | east one second, and at |east one third

s GREEAMEION  conparison with the surfaces forned

merely by an at |east one first 10 substance or else

with the surfaces fornmed by at | east one first and at
| ddstalso possible to define the combination suitable for solving the problems

described in this application by selecting relative concentration of said at
least one third substance, used in combination with said one first and said
one second substance, to be above 0.1% of maximum possible
concentration of the said at least one third substance in the system, a) as
defined in terms of the solubility of said third substance in the system orin
said at least three-component aggregates, or else b) as determined by the
negative action of said at least one third substance on the stability of said at
least three-component aggregates. This means that more than 0.1% of
saturating concentration of said third substance in the at least three
component aggregates is preferably used or else , that the 0.1% limit

pertains to maximum possible concentration of said third substance which



one third substance. Further suitable conbinations
fulfil the requirenents by ensuring that the said at
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i ncrease the 15 perneability of extended surfaces
containing the said at |east one first, at |[|east one
second, and at |east one ttld substance, in
conmparison with the surfaces formed nerely by the at
| east one first substance or else with the surfaces
formed by at |east one first and at |east one third
subst ance. 20 Conbi nations, which also fulfil said

rreguits ﬁf@ﬂkésﬁﬁfé@b@np@hdnﬁég@r@%atesquall gefulfildhe necessary
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10 second substance as adaptable to anbient stress as
t amphipatia substances, which together form highly adaptable aggregates
with an extended surface. In more preferred formulations, this mass is
selected to be between 0.1 weight-% and 40 weight-%, even more preferably

between 0.5 weight-% and 30 weight-% and most preferably between 1

weight-% and 15 weight-%.

Amphipat combinations designed according to this application form extended
surfaces with a high adaptability, containing said at least three substances,
preferably with an average surface curvature corresponding to an average
radius between 15 nm and 5000 nm. A particularly favoured choice are the
systems with extended highly adaptable surfaces, which contain said at least

three substances, with an average curvature corresponding to an average



conbi nation of all at |east three substances. In
preferred conbinations according to the description
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at | east one second substance anmounts to at least 0.1
% of the relative stated cqgncentration. In further
preferred conbi nation, t he Xoncentration of 15 said at
| east one second substance amounts to | - 80% of the
relative stated concentration. It is also possible to
define the conbination suitable for solving the

probl ens described in this application by selecting
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previously in the text. Furthernore, it is possible to

define a suitable conbination b guesti.n 5 .
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| eakibilithpbeaid at least one second subs%/ nce, if the latter has several
ionizable groups, or else b) in the vicinity of pH optimum for the most rapidly
decaying or the otherwise most sensitive amongst the said at least three
substances, if the said at least one second substance is not ionizable. More
specifically, the pH value of the polar medium in which the extended surfaces
comprising at least one first, at least one second, and at least one third
substance are suspended should be between pH = pKa - 3 and pH = pKa +
3, the final pH selection being also affected by said stability considerations.
When a narrower choice is desirable, fixing electrolyte a) between pH = pKa -
1.5 and pH = pKa + 2, if said at least one third substance is more soluble at
high pH, and b) between pH = pKa - 2 and pH = pKa + 1.5, if said at least
one third substance is more soluble at low pH, is recommendable, the final

pH selection again being subject to stability considerations.



conponent aggregates, or else b) as determ ned by the
detrinental effect of said at |east one third
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conmponent aggregates, the qualitative neaning of these
definitions being described in previous paragraph. 15
Pr obl em sol vi ng anphi pat cédbi nat i on preferably
cont ai ns between 0.01 wei ght-% and 50 wei ght-%dry
mass as total mass of all at |east three anphipatic
subst ances, which together form highly adaptable
aggregates wth an extended surface. In nore
preferred fornmulations, this mass is 20 selected to be
between 0.1 wei ght - % and 40 wei ght - % even nor
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mnbsta:hamstembeeadwlalbggnabyeamamhmﬁt@ﬁﬂglfﬁsbeﬂirrwhmh has a
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| &f datd bk@naéar@r@b@f 6f 6led i¢ a difiérent sttiastant different from the
characteristics of the electrol yte in
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n and at | east one third substance are
Ugﬂéﬁégggjand whi ch conprises nmono and/or oligoval ent
ions, so as to attain ionic strength between | =
referr d choice 10

e earesl ATRNRRGRTBIS o ogngh e conyerieliy bR aed

NDSiGe@ it BUMALY problems are favourably arranged in the form of minute
fluid droplets suspended or dispersed in a liquid, and surrounded by a
coating of one or several layers of the at least one first substance, which is
capable of self-aggregation, and of at least one second substance and of at
least one third substance, which are both amphipatic, provided that a) the
former substance and the latter two substances differ in solubility in a
suitable liquid suspending medium at least 10-fold, or else provided that b)
the average radius of homo-aggregates of the more soluble amongst the at
least one second and third substance or of hetero-aggregates of the at least
one first, the at least one second and the at least one third substance is
smaller than the average radius of homo-aggregates of said at least one first

substance, which is the least soluble amongst the three.
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concentration in the selected electrolyte is an
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val ue of the suspending electrolyte therefore 15
preferably should be chosen: a) in the vicinity of the
| ogarithm of the apparent |6n|sat|on constant (pKa) of
said at | east one second substance, if the latter is
nono-ioni zable, or in the vicinity of such pKa val ue
that maxi mses the solubility of said at |east one
second substance, if the latter has several ionizable
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fixing electrolyte a) between pH = pKa - 1.5 and pH =
pKa + 2, if said at |east one third substance is nore
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of said conbinations characterised in that the at

Ieast one first substance, which is |l ess soluble in
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anc stem IS a ., preferably
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aptabiTity of said extended surface, is a nmenb
dpelaamtty: denivativephivpieh aradherpivoreaall suitable Pala‘éltiatﬂs foaﬁa'd at

Feas one ?l?s'tds tstan%%stﬁwa{)fb‘?mts@arl&jextended surfaces. More
specifically, the selection is made amongst phosphatidylcholines,
phosphatidyl-ethanolamines, phosphatidylglycerols, phosphatidylinositols,
phosphatidic acids, phosphatidylserines, sphingomyelins,
sphingophospholipids, glycosphingolipids, cerebrosides,
ceramidpolyhexosides, sulphatides, sphingoplasmalogenes, or gangliosides.

Said extended surface-forming substance, which solves the problems
outlined in the application, is preferably selected from the group of lipoids or
lipids, with one or two, often different, fatty chains, especially with acyl-,
alkanoyl-, alkyl-, alkylene-, alkenoyl-, alkoxy, or chains with omega-

cyclohexyl-, cyclo-propane-, iso- or anteiso-branched segments, or any other



10 substance is either a biologically active
anphi patic ingredient, which has a capability of its
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adaptability of said extended surface, or else is a
different surfactant different fromthe said at |east
second substance. The secomd-and third substance may
be interchanged. 15 Sonme preferred anphi pat

conmbi nations that can conveniently be used to solved
the outlined problens are favourably arranged in the
formof mnute fluid droplets suspended or dispersed

S;ﬂaétldﬁllg WisEul éﬂﬁhétiti;1 EI9aIAJ Ethepy i9sorne Préfegernde mnesedlipids with
ever a

| ayers the at | east one first su
ity r-dpdoas o) ot el TR shhesaE (G, n-
<GERAALESSRI PR, Hsbon Pentn, oo
(pmiony.csiases kg s s eemeomiion oo
dmaql@pamyl|(@d§vt01@nvlé,| Yrcisspctareee g&#’f‘lﬁ@t 8‘2’53”% %e
NirdeeiiiapSlaifall femsaatet ] djop) MiBnETcceny

ofelaifiingiyt Beiz-eiggsemyA i gadalbinyh)e9ais-tecasenyb(retoleinyl), or 9-cis-
the at | ast one,  se

d the |
SiaaCasR (1avoRu -apcyiRah nHBsodrag e BT hietadecyiony
mﬁlﬁgfﬁq&@g lﬁa@écﬂ@k? (GatyloR{PS - @éisdé¢y1§>ty (s%@%cﬁ(m; n-

t t t t
2@@4&@@@9@%%%2&2583@@3@9 Tbansnyesianistetasesoyloxy
PligbeSTlany Stk JaEctny RS o Bk g2is teRadedfiony

gﬁyrmbléwox?prgt@:@&refx@uabegylbxp(;fblmntaleuwlmx;m @-dis nost
often capab form ng bilayer nenpranes and

pa@mde@mwoxyr, ehtsoegﬁlnna{m)s G HANB-QCEHECEONRNY | oked

f ,
o ifcsERhNEXP ot deldddtenPlod oyltg)o-FihS actadecenyloxy
S(él@ldnﬂ'ld)@) aneti9ars- eLogseayls(gadelemlcsqymﬁyma-d@cqmnw

Tetolonbian 200 -isAsterosgy bl BR RIOSD AR RSN BARRT
C QBHEA Sy (RauteYIB%Y), trbt%tr@t:iebmloﬂn@nv}ﬁistsyloxy), n-

hexadecanoyloxy (palmitoyloxy) n-octadecanoyloxy (stearoyloxy), n-

eicosanoyloxy (arachinoyloxy), n-n-docosoanyloxy (behenoyloxy) and n-
tetracosanoyloxy (lignoceroyloxy), 9-cis-dodecenyloxy (lauroleoyloxy), 9-cis-
tetradecenoyloxy (myristoleoyloxy), 9-cis-hexadecenoyloxy
(palmitoleinoyloxy), 6-cis-octadecenoyloxy (petroselinoyloxy), 6-trans-
octadecenoyloxy (petroselaidinoyloxy), 9-cis-octadecenoyloxy (oleoyloxy) , 9-
trans-octadecenoyloxyelaidinoyloxy), and 9-cis-eicosenoyloxy
(gadoleinoyloxy), 9-cis-docosenoyloxy (cetoleinoyloxy) and 9-cis-
tetracosenoyloxy (nervonoyloxy) or the corresponding sphingosine derivative

chains.

A preferred suitable solution to the problems outlined herein are amphipat

combinations in which said at least one second substance is a surface active



10 substance form ng extended surfaces as described in
this docunent fromthe group of lipids, lipoids, from
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and bi ochem cal or chem cal nodifications, i.e.
derivatives, thereof. Particularly preferred and
attractive in the sense of” Ptevious paragraph is the
15 group conprising glycerides, glycolipids,

gl ycer ophosphol i pids, isoprenoidlipids,
sphingolipids, steroids, sterines or sterols, sulphur-
containing lipids, |ipids containing at |east one

CAIHREANEY Qich L5 isdHactapt / detgennoTies lafttet isypreferably selected
derivatives, which are therefore al] suitable

o the osaU PMBHRAOAIONIPRIECEWEIREORGr SRIOB AR FRIPIR At
t%{% ﬁ?'%d |ﬁ§tp%]%%gst5rtfs%c§§%lrfyﬁ% ﬁﬁh? Ubf]ﬂ IVa liquid

eCtion"'s nade anongs I'nes,
pélmelndtngdmbdm soch agiangslar pdmld pimaMmdy Itlgfk pxtandes, surfaces

phosphati dyl i nositols h hathdic aci ds,
@f@swﬁa@r%%%mq rapge 551511‘5) ngfzﬁ%/iéi ﬂ@

sphi ngophosphol i pi ds, gl ycosphi ngol i pi ds,
cerebrosides, ceram dpol yhexosi des, sul phati des,

sAxHo mgy bigst cﬁssma“aomlmﬁ]at@uagfyrfgr thesuseein said §ustarpary
ext ended surface- f [ m. N ubst ich Ives t he
pP GHEERONSARI1 YR ?rr?"? ﬁg ﬁbnak &?%H\A{] i e@?é} erably
sel ected fromthe group of |ipoids or I|p| ds, with
one or two, often different, fatty chains, especial]

wFonthecsalution af prahlems addresﬁed by} r%ﬁpeph@atlorhmk\@mgrpharge or
| k
SRR R AP Rl R Bk eg ampipats may be

aiypertdrer If'\86), ﬂféﬁéll@@ﬁ@%bd%ﬁﬂérﬁﬁaﬂ@ah Gkliraade: |f fe at least one
practically useful aliphatic ch There i s sone
pﬁw%ﬁwtwwéharw%wE Igas OIa%Ev'id Syl §n be is

( hﬁ?ﬁ%@;ﬂed dhidt ﬂhr %lét diy ééédﬁd %ubé‘ﬁarﬁ]@(@@ﬁféﬁbrged the at least

n- octa stearyl), n-eicosyl
( anactlhurdwzhbstaneejmiaa:ﬂy Ishob@hlwyharg@d aimilar paefesgmce of

L8RSk e BrSio 5 PGB td BEG3A g v gpoons o

( s tAE skl & 1B¥SD onedfifst SnaGrdpfayibslapeE! rsplectivély. When at
6-trans- oct adecentql a(gpetrosel ai di nyl j,
¥

9laas$ opetqﬁ\@ggfghgqnp s s ysediq p@p@r@@gg@@@@@wlth at least three

g%bﬁegg@tg%%é%%@gnﬁ% q%ec'ﬁd]%'% égr%gg £5Ade, formed by the at least
one first, one second and one third substance, at least one of which is
charged, is preferably chosen to contain between 1% and 75% of the
charged component. An even more favourable choice is to use combinations
of at least one first, one second and one third substance, at least one of
which is charged, that contain between 5% and 50% of the charged
component and most preferably between 10% and 30% of the charged

component.

In some cases it is preferred to use combinations according to claims of this
application such that contain a phosphatidylcholine, a
phosphatidylethanolamine-N-mono- or N-di-methyl, phosphatidic acid or its



tetracosoyl (nervonyl), n-decyl oxy, n-dodecyl oxy
(lauryl oxy), n-tetradecyl oxy (nyristyloxy),

wao2tvexzadecyl oxy (cetyl oxy), n-octadecyl oxy PCT/EP2003/011202
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(stearyloxy), n 10 eicosyl oxy (arachinyl oxy),

n- docosoyl oxy (behenyl oxy) or n-tetracosoyl oxy
(1ignoceryl oxy), 9-cis-dodedenyl oxy (I aurol eyl oxy),
9-ci s-tetradecenyl oxy (nyristol eyl oxy),

9- ci s- hexadecenyl oxy (pal m tol ei nyl oxy), 6-cis-

oct adecenyl oxy, (petroselinyloxy),

6-trans-oct adecenyl oxy (petrosel aidi nyl oxy),

grntéirhzi 8§t%‘?dﬁﬁbﬂgﬁfi%séﬂ’l@)éhé!)b\‘_)p’h_osphatid)slg?lycerol as the surface-

ns-octadecenyloxy 15 (el aidi nE/I 0X and. _
supperting atleagt ofeg fitkd sebsianos yand alyspphasphalipis, lespecially a

A A e boSR R ek Stk teyigycerol,
NysssHRgReaapEheme, @partialpNlLmsiylated hexadecanoyl oxy
(pal mtoyl oxy? n- oct adecanoyl oxy (st ear oyl OX}/)G&?Ig{e

dyserhosphatidylethanataminey poglpe, a manoyalens salh @

0 .
BB e g ASBERIPEN P ety poly stero-
Heérivativeebr adaitableydaitfyrrof lawtts, eoyristade) palmitate, oleate,
9-ci s- hexadecenoyl oxy (pal mtoleino

J , ,
P IiiolRA A eIy PORMEENPbRERTHRARLRGIY Hbcaniable long-chain
Oféit?da%‘fc? FQ% L%or E&5E 'a%gllj-’]‘b\‘laoﬁﬁﬁ)surfactant with said aliphatic
9-c? s-octadecenoyl oxy (&l eoyloxy) , "9-
t cleains oot ad eiteam) @yibngwbhin ity splphonate asdlphobetaine, -N-

9- ci s- ei, cosenoyl ox adal ei poyl.o .

oo S L SN he (AT bl e SnBhT St oy of which can take
t Bl RO SEIMAYV A8 NSt dHY Yt Pofat Wast lhedtird @abstsicegas the
sphi ngosi ne derivative chains. A preferred suitable

scase may hey sush secont/thisd substResl ORdiscawn iprningrassatended

o TG RahaR b et Bpe et bofiocstit g §0Bo "
PCT/ EP2003/ 011202 -56 substance such as a surfactant

| detergent. The latter is refera\bl sel .ctgd from
tRéefgrr@gp:%wﬁatlgm%@aﬁsﬁnmﬁ%rﬁ_'&w Ve $8Hﬁ'8,e APRiFMs may -
a . | LT, . e .
2B SR i SOLARAy Al Bt it oy ncemotee
madinipnaseshasshealepst ane isequimdipr pne third Rulbstenestas itied-ase

i?y{a{z/ Ce,sunﬁeéasr g S {'fggt%rn?giffeirgntt rc?mrtﬁg %‘? Ie5as2f %Réée%ﬁg substance

or one third substance, but otherwise selected from similar surfactant

classes, is selected for the purpose.

As a useful rule of the thumb, which can be applied to select a suitable at
least one third or second substance, is preferably to select the solubility of
such substance in the liquid suspending medium, such as a polar liquid, to be
between 10° M and 1 M.

For some embodiments it is preferred to seek such molecule taking the role

of at least one third or second amphipat that adsorbs to the surface of lipid



A long list of surfactants that qualify for the use in
said quaternary suspensions are given herein before
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probl ens addressed by the application, charge-charge
or charge-pol ar headgroup interactions anongst the

i nvol ved anphi pats may be-3nportant. If so, the
foll owi ng consideration can be made: if the at | east
one second substance is charged the at |east one
third substance can be is uncharged and if the at

| east one second substance is uncharged the at |east
%’ﬁﬁygf’s B s ;éls?dlxl%tl AsEbiedemh by r&fsemagiysoiabrrigase polar liquid
Si ar preference of conbinations is also possible
fiowhitte saigi extendéd ipid hilager surfacesredaanedcond or for
the said at. | east one first and one third substance,
respectively. Wen at |east one charged anphipat is

U puHReRhBRAp RIEGEH SRt ractibally adeflisés Uisé Buek drug or drug
di fferent conponents, the extended agt%,regate surface

fformetﬂaibgan takedhelrelesef asthegideast,ane thisd OrsecgRd sipgtance,
8L SRSy LS TR 160 Syt

et asdver geslatieasboratecdnd @ ¢hirdreulesthaceurespeetiveyoilteo,

is to use conbinations_. of at | %g‘fs)t og}%fi rst, one best
ssushrignisadion s seftiform of g diigds chpspr At seRKe e PYRPER Pest
cﬁ%ggégéﬁggt’ E@éﬁ%@ﬁéﬂ? %% r st pr e%zg(g_ﬂlggé%et vvenen _1(l)1°/\<:a ue
aand B0&4asE of heed hisogmesoleentp dnelndingdiffeiemt sbag ebain alpghols

o ek SBow e n T S Beg SR Sob o™ ©f
phosphati dyl choline, a 30

phosphat i dyl et hanol am ne- N-nono- or N-di - net h)&l ,
pBosgshauitatile fercsalviog the sroweme siketeliedgp this work can belong to

oL pusniaafies SmeBREonRkR i s famy o (e

surface- supporting at |east one first substance and a
| ysophosphol i pid, especially a |ysophosphatidic acid,
| ysometdhyl phosphati di ¢ acid, |ysophosphatidyl glycerol,
| ysophosphatidyl choline, a partially N-nethylated 5
Iysophq§phgtidylethanolanine, or el se a nonoval ent
saIL/ \é: | at e,

Rb I Rd

Rc

(1)

in which a) Ra represents a hydrophobic group, and Rb, Re, and Rd,
independently of one another, each represents hydrogen, Cl-C4-alkyl, 2-
hydroxyethyl, ally1 or cycle-C3-C6-alkyl-Cl-C3-alkyl, or two of the radicals
Rb, Rc and Rd together represent C4- or C5- alkylene optionally interrupted
by -HN-, -N(C1-C4-alkyl)-, -N(2-hydroxyethyl)- or by oxygen, or; b) Ra and
Rb are two hydrophobic groups or together represent a hydrophobic group,
and Rc and Rd, independently of one another, each represents hydrogen,
C1-C4-alkyl, allyl or cyclo-C3-C6-alkyl-C1-C3-alkyl, or ¢) Ra, Rb and Rc



deoxychol ate, glycochol ate, gl ycodeoxychol ate, or a
sufficiently polar sterol- derivative, or a suitable

wa@aio/082900m of | aurate, nyristate, palnmtate, OPEHER2003/011202
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pal mtol eate, elaidate or sonme other pharmaceutically

acceptable long-chain fatty acid salt and/or a

Tween-, a Myrj-, or a Brij=~ factant with said

al i phatic 10 chains, or a Triton, a long-chain fatty

sul phonat e, -sul phobetai ne, -N gl ucam de or

-sorbitane (Arlacel or Span) surfactant, any of which

can take the role of the at |east one second or of at
88theP Reort géﬁ@%ﬁyéﬁip@{b% grdsip! Bfd RePpresentBydrogdh or C1-

Ir ance on |ts own formng |ess
e@maneoandsm feppeesenth ne ahionaf 4 pharmagestically acceptable acid,

bst 1 f d nmbi nat t hat
caie ARG actd 78t PR TRea pr ool ons may

alternatively contain a biologically active anphi pat,

whi ch can destabilise lipid nenbranes, as the | easﬁ
0Re8-GREOONH or one third substance, as the case )
be, unless a surfactant different fromthe at Ieast

one second substance 20 or one third substance, but
oRB¢e 'e%@nﬁlﬁ adiyeliopneisic groag and ¥inrépesanting thesation of a
is selected for the purpose As a useful rule of the

t phamaceyticalcaccaptaklgiassd to sel ect a suitable at

s preferably to

se?ehta?@ﬁdeég‘lgﬁgge ?&ﬁg?%@&iﬁ%&ﬁﬂgﬁ lsalt ance in the
i qui d suspendi ng nedlun1 such as a polar liquid, to
be between 10-6 Mand 1 M For sone enbodi ments it is
pRef erred t®%seek such nolecule taking the role of at
| ea one third or second anphi pat that adsorbs to the
sur f acg- of. dipi d WO 2004/ 032900 PCT/ EP2003/ 011202 -58
b|| ers buty is also well mscible with or reasonably

Ie in tthe polar liquid in which said extended
I| id bilay@O@Hrfaces are forned. It is further nor(@)
preferred, and practically useful, to use such drug or
drug 5 formthat can take the role of as the at |east
one third or second substance, as the case may be,
especially when this role is not taken by the at | east
ofethe above formula 3, Ra represents a hydrophobic group and Rb and Re,

independently of one another, each represents hydrogen or C1-C4-alkyl,

as a phosphoric acid monoester of the formula

0O-Y+ (4)

wherein Ra represents a hydrophobic group and Y* represents the cation of

a pharmaceutically acceptable base, or as an acid addition salt of a



first and/or the at |east one second or third
subst ance, respectively. If so, such ionisation or

wa@ adow/08290m of the drug is chosen that serve theCPEPIOYE11202
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best. To the effect, the bulk pH, electrolyte
conposition and concentrati on value, 10 and in case of
need al so co-sol vents ind1ﬁﬂT@ different short chain
al cohols or other short chain polar anphipats are

sel ected appropriately. Drugs suitable for solving the
probl ens sketched in this work can belong to the

cl ass of substituted anmoni um conpounds of the fornul a

Ad Reviflg o/ Hydrephdisic grsup Rb)amtPan imidaizolng)imRéasolidine
g@%%nts \gﬁ%ydryophobl c grou%, and Rb, Rc, and Rd,

i orchysrasina grquppas biydraphdic@ioubeach represents
hydr ogen, O -C4-al kyl, 2- hydroxyethyl, allyl or
cycl e- C3- C6- al kyl -d - C3-al kyl, or two of the radicals

R, a BobgtitsteBRbnhivoaium borrmmmsiecsftth@nemmla @%habtéy bensed as a
optionally interrupted by - N(C1- C4- al k

- INegdicaynartxipeasea)-the mysgpnhabg%arowr'?a ;) ameé"eﬁat)% Rb

a@ﬁqréégrggﬁ‘u 458 @%Eﬁ\'a@ cdh ?éaﬁtéﬁu &ﬂ%@ By %ﬁ%%ia?éhgﬁﬁﬂlplﬂjr atom,
OMy&mmtdiﬁ Ithe gan]psr-a@(@@)n,t-ﬂ Eﬁd@m e@(= O)ENM-QHQ(?D) -NH- or

PR Ve e ob%z'bé@%%tg?@bciﬁa'ﬁ%@f‘a‘%éz’?g@& fnone-
%h%sﬁlﬂiha%c@f%r@m&ﬂé'h‘}/d%&#ﬂon faflcatd, b anoptiBhally

CGA-al kyl, and A- represents t he anion
oéulastmthtadn’ale eutrl-cmllcy arooetic Qb pertiadly gaturatedshydrocarbon

carcjo caﬁyby &n %% lonalﬂ/ §Sftlt6tg8 n%{/c'?\lc, aﬁﬂngﬁg pa¥t|al yzz),aturated

or saturated heterocycle or by an optionally substituted, bi- or tri-cyclic,

aromatic, partially saturated or benzo-fused heterocycie.

The hydrophobic group Ra can also be an optionally substituted, monocyclic,
aliphatic or aromatic hydrocarbon radical or a bicyclic, aliphatic or benzo-
fused hydrocarbon radical. The hydrophilic group is, for example, a group of

the formula

|
N+
/|\Rd

wherein Rb, Rc, and Rd, independently of one another, each represents
hydrogen, C1-C4-alkyl, for example methyl, ethyl, isopropyl or n-propyl, or 2-
hydroxyethyl, or in which two of the radicals Rb, Rc, and Rd together
represent piperidino, piperazinyl, 1-methylpiperazinyl, 1-(2-hydroxyethyl)-
piperazinyl or morpholino, and the other radical represents hydrogen.



Ra representing a hydrophobic group and Y+
representing the cation of a pharmaceutically
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the formula 10 Rb Ra N---CH Re COCH (3) 1In the
above fornmula 3, Ra represents a hydrophobic group and
Rb and Rc, 15 independentl8} -of one another, each
represents hydrogen or Cl-C4-al kyl, as a phosphoric
acid nmonoester of the formula 0 11 Ra O P O-Y+ 0-Y+
(4) 20 wherein Ra represents a hydrophobi c group and
Y+ represents the cation of a pharnaceutically

3R LA G B 2REmoRfuNRBoMP oR Al &f A8l Fdrtita $ahat cdn be VBed as a
2004/ 032900 PCT/ EP2003/ 011202 -60 congound havi n
R

hpedicphentdngaseb) Re and Rinaieiwmbyie oblprar%lé%lfg'aﬁmple

SRR AR R S Rfichi ke ¥ Bbstlied by, one or two
CRtiopally SaBstibted, nﬁ)ﬂ&?bﬁtﬁmPhatm or ammat&) hydTecarban radicals

hydr ophobi ¢ group IS an aliphatic dr ocar bon
refdiycan opkigna wawb@atutﬁ@empuet:x@dwbw%at&y@g@ (Saturated or

Yty PERRhpy B Yorid BATRY Ryt Rpreddrk soptionally
C@Lbslﬁmtédbglbnbuy@d amnﬁatumsatmateﬁl @aruailyeslaltlyated or benzo-
S t1tut hat ti

pare R Rdl anidroppis STopBronaPyP phE BT cd,
bi- or tri-cyclic, aromatic or partially saturated

hydr ocar bon

N/
N+
VARN
Rc Rd

in which Rc and Rd, independently of one another each represents hydrogen

or C1-C4-alkyl, preferably methyl.

In a substituted ammonium compound of the formula 1, which can be used
as a medicament, in case ¢) Ra, Rb, and Rc form the hydrophobic group and
together represent an optionally substituted, aromatic, partially saturated or

benzo-fused heterocycle. The hydrophilic group is a group of the formula

AN

— N*—Rd

/

in which Rd represents hydrogen or C1-C4-alkyl, preferably methyl.

A’ is the anion of a pharmaceutically acceptable acid, for example a mineral
acid, for example the chloride, hydrogen sulphate or dihydrogen phosphate

ion, the bromide or iodide ion, or the anion of an organic acid, for example a



radi cal, by an optionally substituted, nonocyclic,
aromatic, partially saturated or saturated

whedoasaoyecl e or by an optionally substituted, BPCFEP2003/011202
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tri-cyclic, aromatic, partially saturated or

benzo- f used heterocycle 15 The hydrophobic group Ra
can al so be an optionally -Hpstituted, nonocycl i c,

al i phatic or aronatic hydrocarbon radical or a

bi cyclic, aliphatic or benzo- fused hydrocarbon

radi cal . The hydrophilic group is, for exanple, a
group of the formula N+ /1I\ Rb Rd 20 Rc wherein Rb,

%weﬁﬁﬂiaﬁ@caﬂkf&?li@é’élé Nfo ¥xampkd theaaesths ioneetan unsaturated
represents dy rogen, Cl-C4-al kyl, for exanple
Py

axagoxylicanid, exmph@tbeépmarat@rorgnaﬁggﬁ @,@@ mhydrqg&l acid,
é‘gr évgéﬁ]gge '%h@i‘? %ﬁnaa(i’é %?CEFA?Q’IOI‘BCCV oA 4REm=RBeIcRE For
leamiplelthe paliedateyon. 1- (2- hydroxyet hyl ) - pi perazi nyl

or norpholino, and the other radical represents
hydr ogen. WD 2004/ 032900 PCT/ EP2003/011202 -61 In a

S1Hbc§% r‘b‘é&g@c Q&H%ré'lt CORRAHM ZOWhﬁérﬁcér%wsed Jastdnat

can be us camsnt in case are

trwedicatherihiblel twdyophqiﬂc gfcnrp Baasrphahphwbc ayqu:afb@ radical

ot%dE °Ca%%&”qbaﬂﬂ4t@€l>g APttty SuRSHBIEE MotbGPic R fiatc
emwngameéw BEBY Eﬁ%p&.@ﬁawkﬁbéutmredbm At taRYci) ardmatic

stltute nonocyclic, aronatic, partlally sat ur at ed
omr partially aa’emaﬂedtwdmafb@n ragicala by & cmlqr@@)éﬁﬁaﬂltuted

e, LRl SEBty SR TR 4Foptonaly
fﬂﬁ%ﬁttﬁtéﬂebp@‘ @ﬂl-%ycl'ﬁh ardwigtioartially satarated or begz«mﬁpsanf
the formula N# 10 Rc Rd in which Rc

i hetefRewHmer by grsterieid mcdisalepr Bads af‘éiprt'@§§ﬁ§( substitvisgen

monocyclic, aromatic hydrocarbon radical, an optionally substituted, bi- or tri-
cyclic, aromatic or partially saturated hydrocarbon radical, an optionally
substituted, monocyclic, aromatic or partially saturated heterocycle or an

saturated or benzo-fused heterocycle.

The cation Y* of a pharmaceutically acceptable base is, for example, an
alkali metal ion, for example a lithium, sodium or potassium ion, an alkaline
earth metal ion, for example a magnesium or calcium ion, or an ammonium
or mono-, di- or tri-C1-C4-alkylammonium ion, for example a trimethyl-, ethyl-
, diethyl- or triethyl-ammonium ion, a 2-hydroxyethyl-tri-C1-C4-
alkylammonium ion, for example cholinyl, or the cation of a basic amino acid,

for example lysine or arginine.

Carboxylic acid salts of the formula 2 having biological activity or carboxylic
acids that can be converted into them by salt formation are, for example,
salts of glucocorticoids that are esterified in the 21-position by a dicarboxylic

acid, for example methylprednisolone sodium succinate, prednisolone



or Cl-C4-alkyl, preferably nethyl. 15 In a substituted
anmoni um conpound of the fornmula 1, which can be used
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hydr ophobi ¢ group and together represent an
optionally substituted, aromatic, partially saturated
or benzo-fused heterocyclé “The hydrophilic group is
a group of the formula N Rd 20 / in which Rd
represents hydrogen or Cl-C4-al kyl, preferably nethyl.
A- is the anion of a pharmaceutically acceptabl e acid,
for exanple a mneral 25 acid, for exanple the

dfirh S8 ccinAtl; gRM- Bt Sticer ofdhbm(@@mmwé@’(eme type

ion, the brom'de or iodide ion, or the anion of an
dh mamba@stﬁnfredrbkammlg agldv\@rmm@lgj‘g@@oxydlone succinate

ST el S i

Ca'ﬂlblﬁ&t@lb:h@ érahé, 21‘f-©c§mpé§ammlfer ék@mbmpbaéolonensaltsaﬂe
ion, of a hydroxy acid, exa Iethelllac

Lahlritics. (37 PEAle @RI aCkSalle o HeskyHBRICAGE salt agalgesics

??FEQ lﬁlegal or n%t?ﬂs@iglﬂegﬁ g%%tlﬁgﬁ@é?&%éhinﬁﬁo@mmc

nacldls, Forekambplecalciode mgd) abllfen@u: doppfen, clindana¢, faaelprac,

R EMETE R L e T
|P§r8féf{ li’l%‘éréﬁicﬂ GRhoRbplfer tapiiofémarl titioprbreht ainblgesically

or tri aromatic 10 or partially saturated
hamirvecarrtb[amlrcaah:ld @lerlvayveaq fopexasmplel of the frimulaogtionally

I d
st b B OEPVal inRafiy T subst tuted, bi- or

tri-cyclic, aromatic, partlally saturated or

benzo- f used heterocycle or by a steroid radical, or
Ra is an optionally substituted, nonocyclic, aromatic
hydrocarhgﬂx{adlcal an optionally substituted, bi- or
tri 5N ¢yclic, aromatic or partially saturated
hydr§§a¥bon radi cal, an optionally substituted,

nonocyél ey aromatic or partially saturated

het er m{yg & gu an
‘l *

i

"\\\./ \RZ

2.1)

in which R1, R2 and R3 independently of one another, each represents
hydrogen, methyl, chlorine or trifluoromethyl, for example mefenamic acid,
flufenamic acid, tolfenamic acid or meclofenamic acid; analgesically active
anilino-substituted nicotinic acid derivatives, for example miflumic acid,
clonixin or flunixin; analgesically active heteroarylacetic acids or 2-
heteroarylpropionic acids having a 2-indol-3-yl or pyrrol-2-yl radical, for
example indomethacin, oxmetacin, intrazol, acemetazin, cinmetacin,
zomepirac, tolmetin, colpirac or tiaprofenic acid; analgesically active
indenylacetic acids, for example sulindac; analgesically active

heteroaryloxyacetic acids, for example benzadac, prostanoic acids that



saturated or benzo-fused heterocycle. The cation Y+ of
a pharmaceutically acceptable base is, for exanple, an
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potassiumion, an alkaline earth netal ion, for
exanpl e a magnesi um or cal ciumion, or an amoni um or
mono-, di- or tri-Cl-C4-aP%§rannDniun1ion, for exanple
a trinmethyl-, ethyl- , diethyl- or triethyl-ammonium
ion, a 2-hydroxyethyl-tri-Cl-C4- al kyl ammoni um i on,
for exanple cholinyl, or the cation of a basic am no
acid, 25 for exanple |lysine or arginine. Carboxylic

aGihflisRlthe sfiodth endigdurture, FoheydmgletPGEQgDirmprasibng), t y
or carboxylic acids that can be converted [nto tlhem

@GE%Iphaédlnapmt) 4Pe(S)F i-meiiaiGE2, T ($)1emethy
R AESGRRY, GalR rgggo(@ig&fﬁ%%hg/ﬂ 5 4 bifhy8is-AIidchgn

for ex
@GEyI giinylsitcdemate mosh)) d 6Y¥8-
2004/ égggg’gt'% 2003/ 011202 cngt— F?Eplr e ocee slcb)ggt Z@
ﬁmethw-ﬁqﬁ%aWthﬁB!l .19 20-t5nop! g?f @?(dlp é; PRGN
t
REACHE e T e ‘E’ifzé‘"@o‘@?'ﬁm&@ﬁd’“‘“ flpFostenol, or

lh’lﬂﬁélhglisomoayl phahendxpy; thil 928-tetragaeR&FZakpha

Do LGP, B b SOV gh B, o
ér}geln‘lg&e%‘é'ltg o‘i‘ Hl)ﬁd@aéﬁoéﬁﬁémm %)@ﬁhﬁ: é@&it;ﬁromdlc acid or

esi Cs or example salts of substituted
phpemk:lm:@md,cpaumﬂanmraczd phd egphalopperanic agididesivatives having

%tfca%ctf\:ntﬁfé{s(el@b%%? éﬁ%@gg%m bg ?g{)ﬁ’ésﬁ Jih DI%PE% BRent in

ffé‘i‘l‘ﬁbﬁfa%ﬂéﬁu sfinilsohgietically briokallyr synemeticalty roptauﬁabie 6R-
napr oxen, benoxaprofen, _carprofen or ciclo

aawlwmm%mlyglaomaamd 06 ThAGHATINeeeP AP QGG 201 segivatives
F 785RRhAnStedHiiod % &P e mBtifigtiia Wed-positi
? lg;é 9@ n ﬂ o {c P%@%ﬁ Jm i po)?;llon

for example penlcnlanlc aCld derlvatlves that have become known under the
names penicillin G or V, phenethicillin, propicillin, nafcillin, oxacillin,
cloxacillin, dicloxacillin, flucloxacillin, cyclacillin, epicillin, mecillinam,
methicillin, azlocillin, sulbenicillin, ticarcillin, mezlocillin, piperacillin,
carindacillin, azidocillin or ciclazillin, or cephalosporin derivatives that have
become known under the names cefaclor, cefuroxime, cefazlur, cephacetrile,
cefazolin, cephalexin, cefadroxil, cephaloglycin, cefoxitin, cephaloridine,
cephsulodin, cefotiam, ceftazidine, cefonicid, cefotaxime, cefmenoxime,
ceftizoxime, cephalothin, cephradine, cefamandol, cephanone, cephapirin,
cefroxadin, cefatrizine, cefazedone, ceftrixon or ceforanid, and other B-
lactam antibiotics, for example moxalactam, clavulanic acid, nocardicine A,
sulbactam, aztreonam or thienamycin; or antineoplastics having a 4-[bis-(2-
chloroethyl)-amino-phenyl}-butyric acid structure, for example chlorambucil,

or antineoplastics having two carboxy grows, for example methotrexate.



(2.1) 15 in which Rl, R2 and R3 independently of one
anot her, each represents hydrogen, nethyl, chlorine
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flufenam c acid, tolfenam c acid or necl of enam c aci d;
anal gesically active anilino-substituted nicotinic
acid derivatives, for exanﬁﬁe mflumc acid, 20

cloni xin or flunixin; analgesically active

het eroaryl acetic acids or 2- heteroaryl propionic acids
having a 2-indol-3-yl or pyrrol-2-yl radical, for
exanpl e i ndonet haci n, oxnmetacin, intrazol, acenetazin,
%&ﬁ?b fld of theGBRALIAS halipg e biologicdllaetiviacam®, for example,
tiraprofenic acid; analgesically active in §@¥Iac

. . b . 2 et 8
awutetransmittexsinpveichthe dygophahic geasipdamsthyleykatityied by

d R L b L i L

- Bétirdsing: tiRjreid iermsoress thaving wdine-substittied shenyb radiems2for
(di noprostone), @ PG-2al pha (dino rostl)"ﬂ 15 . .
(syampledevarihyresiere, dl@()(tgpst[@_wel Ig,yrg p@:%p% g’eoplastlcs

(FRAGBA2piho ol Srdelde, Kor BRARglerhaiphigh Ny oro- 1

15(S) - 15- net hyl - 11- deoxy- PGE1 (doxaprost), 16,16 5

di met hyl - PGE2, . 17- phenyl - 18,19 20-tri naof.-. 2al

163 REFPRY od P thesforgiuiz 4 avingh bioloaiga) QPEHE/,C%E“FO'?&Q&"&‘"

e : I + dium, fi
B R g B e B A &8 Smor 2
abydrapie( satamettsasong; diseditieT phesphate dexasmetaaseng disodium

t f | j. xi di i,d. deri LV .
L
PHisBAILHh BhaspIthte or PRranpgitisdne-2cdidodiven phospleatecSaltitygpe
and cephal osporani c acid derivatives havi nq. . -
anemppunds having & bydraphabigaroup and AnisYfazATing. fpiggselidine or

BB oforB P RS HdrpniE OIK &S, X6 Shample, salts of ante, | -
GH?epmS}siaﬁW activlwri:,'vc:r'atiherdérb/aﬁaeg O1|‘or exe_lmplte. iproniazid, nialamide,
711- anm nocephal ospor ani ¢ .aci erivatives or .

7 RORAYICXATIHo PER RIS, BRERIRCZIBE JERRAN PR L SngyProRazINe; a-

i ARt i 9]'§nfrﬁfda%ﬁﬁ@bﬁuétﬁfé,%# &xdthpleatapghazoline,
dg}”itﬂ\'égyfb\?ggﬁ}hﬁgwg] e becone known under the P ph )
tetryzolin, tramazoline, xylo-metazoline or oxyinetazoline; n-sympatholytics

having an imidazoline structure, for example phentolamine or tolazoline, or
centrally active antihypertensives having an imidazoline structure, for
example clonidine, tolonidine or flutonidine; or vasodilatators having a

hydrazino group, for example dihydralazine, hydralazine or picodralazine.

The said at least one third amphipatic substance in said combination, which
acts as a drug, can be an adrenocorticostatic , a B-adrenolytic, an androgen
an antiandrogen, an antiparasitic, an anabolic, an anaesthetic, an analgesic,
an analeptic, an antiallergic, an antiarrhythmic, an antiarterosclerotic, an
antiasthmatic, a bronchospasmolytic, an antibiotic, an antidrepressive, an
antipsychotic, an antidiabetic, an antidot, an antiemetic, an antiepileptic, an

antifibrinolytic, an anticonvulsive, an anticholinergic, an enzyme, a coenzyme



names penicillin Gor V, phenethicillin, propicillin,

nafcillin, oxacillin, cloxacillin, dicloxacillin,

wo basgloeeaci | 1in, cyclacillin, epicillin, mecilPCTEPI003/011202
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mezlocillin, piperacillin, carindacillin, azidocillin
or ciclazillin, or cephal Tin derivatives that have
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20 becone known under the names cefaclor, cefuroxine,
cefazlur, cephacetrile, cefazolin, cephal exin,
cefadroxil, cephal oglycin, cefoxitin, cephal oridine,
cephsul odin, cefotiam ceftazidine, cefonicid,

co BrredpBRdingShABeK | dreantisaimiriex anantingpdredrie,a biological
Qeﬁh(adlne, cefanandol,_cephanpne, cephapi rin, . .
dehibiter of drugcactivity 2n AstihyRatapiedan antiseagylanty gn@ntimycotic,

C : | [ :
5S8R 8 Pt arimer
sath batiplioyistic! areantpyretic,tan antiimeaimaticpan antiseptic, a respiratory
anti neopl astics havin 4-[bi s- % . , ,

CANFPBHL Ry AycspiralenHERRN BATSNEAoES. A serdiRtpQice? f or

e 3 . . . _
UL BTy s, LIS 8 st g
260 4k&3 2081 0cROHicERE CAB A0 2gent B IGagmostatle, ahypneiic, an
formul a

3 havi ng. bi ol ogi cal i Vi . f
R nagiobiie B it freamertr &t Imihplagidalll SRyur Shrstgnge. 2
gﬁi%'éE}i\i/é cARJoRYHratel s bidati®s! chbboHydeutexaepane, .a Edtraceptive,

exanple L-tyrosine, L-dopa, alpha-nethyldopa or
nen iantishigsainetagest,c minerdleeeomigoidng medhine-antagonisht2d

G (el pfcBlipy a PR hErerB it FHeORIGRie A

hagifdran nafemsr ifsCér&a?bnilst; taugraall beptide carpinall peiptidaldenivative,
In a compound of the

e forrmul a 4 having,bi ol ogi cal
2B0iOATAIRWG aBBBICATImaliprGbRABPENRANHS. RPAE- o
SLARRICL I cos henlspEhicae pseceinita

dazareldnmitisndrudi a maydriaticphgsybbostimalant, issthinwlogic, a sleep-
phosphat e, drocorti sane phosphate redni s
BT R S YT 2R 00 ies. FRean e,
PRAsBabSatiSahh utdlB§ic RiNeCx PESodbMétitioroMEHoRNERIDIC a
group and an i mdazoline, imdazolidine or hydrazino
gvivuptatie, awousgiaaliog gubsiangee or asondinaiinneof afgresaid,agents.
anti 15 depressantly active hydrazine derivatives, for
exanpl e i proni azid, nialamde,

When a drug is used as said at least one second or third component, its

content is preferably chosen to be between 0.1 rel.% and 60 rel.% compared
to the total mass of all three said substances forming said extended surfaces.
Somewhat narrower, and more preferred, choice is to use between 0.5 rel.%
and 50 rel.% and most favourably between 1 rel.% and 40 rel.% compared to

the total mass of all three said substances that form said extended surfaces.

Said at least one third substance in amphipat combination, which solves the
outlined problems, can be a low molecular weight immunomodulator, a bio-
catalyst, a co-enzyme, a hormone, or a low molecular weight agonist or

antagonist of some biologically important substance action.
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tetryzolin, tramazoline, xylo-netazoline or

oxyi netazol i ne; n-synpatholytics having an

i m dazol i ne structure, for- npl e phent ol am ne or

tol azoline, or 20 centrally active anti hypertensives
havi ng an i m dazoline structure, for exanple

cl oni dine, tolonidine or flutonidine; or
vasodi l atators having a hydrazino group, for exanple
di hydr al azi ne, hydral azi ne or picodral azi ne. The said

at | east one third anphipatic substance in sa
oA lavata intermediate weightpelyaspideiwity memkrrane @@ﬁfablllsmg

o BRRRA ES LA e SRR BPALS fverBn AR infsaia

par asli an ana

%@ﬁﬁhbﬁbh@m suitgefgasand copcentratiorpt i ¢, an
antiallergic, an antiarrhythmc, an
antiarterosclerotic, an antiasthmatic, a

DS PSPGEATR a5t ofthe b &RV EntioN e Bbs eHbRRI tssiey ene of the at
an antipsychotic, an aﬁ{il di abetic, an antidot, an

Jeastore seconthonat leapt or fhifcamahirzticaampanant i pongsteroidal anti-
an anthpnv lSIQﬁ%%@g anticholinergic, an enzyne, a

083 nwg 00 PCT/ EP2003/011202 -66 or
correspondlng i nhibitor, an anti hi stam nic, an

anti hypertonic, a b|olog|cal I nhi bi tor of

alft one trpporaantagﬁnqq:y%m@rprgse%ng%tp% @%pryﬁp lorglprowdes
AR B AR, orsd] A LRI b eBRoad DiaeabiRoats n o

alduig Imn@@um compesing rat igast enedirstamphipatio component; @i least
anti se espi rat or anal eptic..or, a respi.r
SOnRSREARd TSR GTpRemt L GRS oh e e bRkt Eofigonent
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angl i um | ucocorticoid, an
anombbean’agb@secanm a@dﬂyfcht:@mpoaenvmiag .naemafane destabilising
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birfReimh4®rg Arly INSAM esuttr thetsaideaggregatet raxe eppable, of10
an anti-mgraine agent, a.mneral 0o-corticoj

nﬁﬁbﬂirﬂféngaﬁ@%@ﬁr@?auﬁ bagiers With pPrasak least ﬂ%é&ﬂ?'l?f than the
NGYE e’.{\ﬁgg'égg‘cec?la IvF‘é)fHeCpecﬁetrdT%W\ﬁﬁH&H%ﬁbhgﬁ\b their
or It a a sha , e

goni's pept a small pepti
deidmeter by, momnthaptd3al m ¢, a synpaticom netic or a
synpat hi col ytic, a para-
It is another aspect of the invention suspensions of extended surface
aggregates in a liquid medium are provided, comprising: at least one first
amphipatic component; at least one second amphipatic component; at least
one third amphipatic component; the first amphipatic component being an
aggregate, typically a membrane, forming lipid component; the second and
third component being aggregate, typically membrane, destabilising
components; wherein the third component is a NSAID, such that the
extended surfaces formed by the first and second component alone or eise
by the first and third component alone, the second or third component,



synpaticom metic or a para-synpathicolytic, a
psoriasis drug, a 15 neurodermtis drug, a nydriatic,
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agent or its antagonist, a sedating agent, a

spasnol ytic, tuberculostatic, an urologic agent, a
vasoconstrictor or vasodi I'®ator, a virustatic, a
wound- heal i ng substance, or a conbi nation of aforesaid
agents. 20 Wien a drug is used as said at |east one
second or third conponent, its content is preferably
chosen to be between 0.1 rel.% and 60 rel. % conpared

tr@spdRivent deiltpgfeseht at & rélBfire condahtationt Xtk 4 owamg
sai d extended surfaces. Sonewhat narrower, and nor
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n the context of this invention, if
i umahuUeaveragse aggregatedismeier before thespereaossing thamihe

t
COUBEARA B B E e RE 8B BPBShLE sphionery. if e
' S§S6ndoAR fOEsmponédiits|aee present talbior dehjmlalqmmbmed
conponent is a non-steroidal anti- infl
(emmeDjration af X eprapRRgbia ARcoRspRk At O?H‘Eaftﬂ Fgg%PO'qe”t or
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aspensi on o ex fended ace aggregates in a
| am)uet;ithmmlrdmoxmmnerﬁlbegtgaprelsea’sat anglafive soneengratieat.ave
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extended surfaces formed by the first, second and third component, the
second and third components together being present at or below a

concentration of X compared to the concentration of the first component.

In yet another aspect of the invention extended surface aggregates
suspended in a liquid medium are provided, comprising: at least one first
amphipatic component; at least one second amphipatic component; at least
one third amphipatic component; the first amphipatic component being a
membrane forming lipid component; the second and third component being
membrane destabilising components, such that the third component is a
NSAID: and the inclusion of the second or third component to an otherwise
two amphipatic-component mixture increases the suspension flux (at a given
transbarrier pressure, delta p) through the pores at least 50% smaller than



15 conmponent, the second and third conponent being
menbr ane destabilising conponents, wherein the third
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(NSAI D) such that said aggregates are capabl e of
penetrating sem -perneable barriers with pores at

| east 50% smal | er than the69average aggregat e di aneter
bef ore the penetration without changing their 20

di anmeter by nore than 25% It is another aspect of the

i nventi on suspensions of extended surface aggregates
ina liquid nmedium are provided, conprising: at |east

QA8 albFatfe agyfRfhRAdiafmeionpsfrnihe péndtration inmenyerizod with
anphi pat’l ¢ conponent; at |east 25 one third anphi aElc.
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SRR e Sl AL S BN More speciicaly
anenfdadien of e tatd cornpohertriecredess #ie flins ohsaid suspension
conmponents; wherein the third co nent i.s
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e second or third conponent,
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average aggregate di ameter, before the pore crossing,
than the extended surfaces fornmed by the first,
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specifically, this e.g. neans that: sai dBex .end
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third conponents are present at or bel ow a conbined |
aggregate adaptability of the resulting extended surface aggregates with at
least three components compared to the aggregates containing respective
combinations of the first and the third or the first and the second components
alone. More specifically, the inclusion of the third component increases the
aggregate adaptability of an extended surface aggregate comprising the first

and second components alone; or else, the inclusion of the second

component increases the aggregate adaptability of an extended surface

aggregate comprising the first and third components alone.

Yet another aspect of this invention provides extended surface aggregates
suspended in a liquid medium, comprising: at least one first amphipatic
component; at least one second amphipatic component; at least one third

amphipatic component; the first amphipatic component being a membrane



concentration of X conpared to the concentration of
the first conponent; or else b) such extended
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al one, the third conponent being present at a relative
concentration X, have a |ower propensity to overcone
barriers with the pores at Peast 50% smaller than the
aver age aggregate di aneter before the pore crossing r
than extended surfaces fornmed by the first, second
and third conponent, the second and third conponents
toget her being present at or below a 20 concentration

%rrﬁﬁngqmé%&ﬁpbﬁeﬁtbmecgé&ﬁfd ard thond @lfmﬁdjmrftibeémg aggregate

conponent. In yet another aspect of the |nvent|g§\ ]
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cesmppatsdn withe¢hs agytegates casipoisingf metedy theefitshand second
conmponent. i ncreases the flux of said suspension
cOHPRPBENRi th the flux of the suspension containing
sinpl er aggregates conprising nerely the first and
third conponent. 10

It is a further aspect of this invention to provide extended surface aggregates

suspended in a liquid medium, comprising: at least one first amphipatic
component; at least one second amphipatic component; at least one third
amphipatic component; the first amphi;:;atic component being a membrane
forming lipid component; the second and third component being membrane
destabilising components, such that the third component is an NSAID and the
inclusion of the second or third component to an otherwise two amphipatic
component mixture increases the deformability of extended surface
aggregates compared with the aggregates comprising merely the first and
second or the first and third component, respectively. More specifically, the
inclusion of the third component increases the deformability of the extended
surface aggregates compared with the aggregates comprising merely the first

and second component; alternatively, the inclusion of the second component



In a further aspect of this invention extended surface
aggregates suspended in a liquid nediumconprise: at
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second anphi patic conponent; at |east one third

anphi patic conponent; the first anphipatic conponent
bei ng a nmenbrane form ng rﬁbrd conponent; 15 the
second and third conponent bei ng menbrane
destabi | i sing conponents, such that the third
conmponent is a NSAID and that the addition of the
second or third conponent to an originally two

RITESEENth defbihAbiiit) OTERE exterdiedr tatice aytpegatei damparet! with
the resulting extended surface aggregates with at

Hhemaggragates compusing neerehhihe firgt aad tHil eRyPeRattes
contai ning respective 20 conbinations of the first and
the third or the first and the second conponents
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onent 1 ncreases t ggregate adaptability
eonfporetite aremhembranealcdfakiliging gamponents: i si ng t he
first and third conponents al one. Yet another aspect
of this invention provides extended surface aggregates

StPRVERAon thefyddsHiisPeRBRbhdBf exfstiddsduriiiceadgdregatesine
first anphipatic conponent; at |east one second

diopid prediumconyuising: at feast eastfirstrRmphipatic somperens Atileast
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at least 50% smull er than the e .

dntass feampign S e R e N Damsa el if e i
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the tirst and third conponents, respectiyvely. l\/b[“?_

sparopaiisen With thé eesuitcofitbe samg NSADaRRbRateD Hpa sefition on the

! KR! In a special version of said suspensions, said extended surface
aggregates are membrane-enclosed, liquid-filled vesicles, said first
component is a membrane-forming lipid, and said second and third

components are membrane-destabilising components.

It is also an aspect of this invention to provide said suspensions wherein the
third component is an NSAID, as defined above, most preferably is
ketoprofen, ibuprofen, diclofenac, indomethacin, naproxen or piroxicam. To
prepare said suspensions with these or other NSAID ingredients, the first,
stable membranes forming, component is selected from the group consisting
of lipids, lipoids, from a biological source, corresponding synthetic lipids or
lipoids, or modifications thereof. In this context it is preferable to choose



the driving pressure required for aggregate
penetration of pores at |east 50% 10 smaller than the
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conmparison with the aggregates conprising nmerely the

first and third conponents; alternatively, the

i nclusion of the third comp@ment |owers the driving

pressure required for aggregate penetration of pores

at least 50% smaller than the average aggregate

di ameter before the penetration in 15 conparison with
t he aggregates conprising nerely the first and second

CABRGSYIvcerldes), glyRofiplas NtycardpREspIdlipidy, Ssdprersitlisids,
to provide extended surface ag?regates suspended in %s
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cSpasicdlly, thépreferrsd choibiapatie gesupzoofestiospeatidyleholines,

menbrane formng |ipid conponent; the second an .
tphosphesdplsthanolaaings. raaENatEYIdcarals: Ph@%ﬂbaﬂ%vﬁjnosﬂols,

C : ' mﬁg@ kS an NSAID

aﬁwg%:ﬁ:n%ﬁaﬁé’%m&gbaﬁﬁgséﬂéﬂgﬁgr thir n%’onponent to

agphihdesvespholipidsagiybogmtingolRids; mepebrestdesi xt ur e

i ncreases t he defor t?’{alft,iit% of .ext ndedlsurface liosid

ERIPEIARRY NERRIdr S SURNAYIEheSRIAIRREE DI RER: & graliosides.

nmerely the first and second or the first and third

conmponent, respectively. Mre specifically, .t h?

i'he manuaciyre adharmacaliicatiomaationdt E‘@é!%dvﬁ?@ e or necessary
f i L esH i

PR e Hrcinct el aRiEss, cHabRINGRAIERAL. I, fon

f $tretgtBOinaidd salconthanemp (e gninenathraaerdestakiliser, fonmulation

FaiapHisst s i eDipkie) o7 el P B SEC P KU1 o SURBR T VEioosty

t B6risx s dRstestr f ace aggregate conpared with the
aggr@%ate conprising nerely the first and third

conponent. The invention teaches preparation and use

0 ai d.extended sur 5 < . .
BB RS E ISP e Lot g B Mons
sgivenfih ER 0UTH 6@ ahd USR6MBE0500|axiiich @ra etéwitidinchmied by
said second and third conpponents are

nEsfareNes. dsingitaringimgtesahywih dore diameters between 0.01 um and

0.1 um, more preferably with pore diameters between 0.02 pm and 0.3 ym
and even more advisable filters with pore diameters between 0.05 ym and
0.15 um to homogenise final vesicle suspension, when filtration is used for
the purpose. Other methods of mechanical homogenisation or for lipid

vesicle preparation known in the art are useful as well.

A list of relevant and practically useful thickening agents is given e.g. in
PCT/EP98/08421, which also suggests numerous interesting microbicides
and antioxidants; the corresponding sections of PCT/EP98/08421 are
therefore included into the present application by reference. Practical
experiments have confirmed that sulphites, such as sodium sulphite,
potassium sulphite, bisulphite and metasulphite; and potentially other water



The invention includes suspensions of extended surface
aggregates in a 10 liquid nmediumconprising: at |east
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anphi pati c conponent; at |east one third anphipatic
conponent; the first anp atic conponent being a
menbrane formng lipid conﬁ%nent; t he second and
third conponent bei ng nmenbrane destabilising
conmponents, such that the third conmponent is a
non-steroi dal anti-inflammatory drug 15 (NSAI D) and
such that said extended surface aggregates can
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ol R Rade eaBiltD: giocSidiy FAPATThitdiy (sradhinyi,

dﬁfddo%%ylv(béhenﬁp ee wttetrabzbsyl (Itgmcpryi)‘ & c:eedadecenﬁl (Rugoleyl), 9-
t he groups of phaos hatlg yl.chol i

PRESBHAEPaSMA (FFSIN sC'S-ﬁ‘ﬁééaﬁ%?'?VgWﬂW@&'BY')s 9-cis-
E %@{eh@ })bﬂ'%éﬁ@l ) 6- %Qé&b&‘lﬁ (Bétr&elaidinylj, 9-cis-
phospha ); ﬁl n

serine gonyel i ns,
octadecenyl (oleyl), 9- trans—octadecenyl (elaldlnyl) 9-cis-eicosenyl

(gadoleinyl), 9-cis-docosenyl (cetoleinyl) or 9-cis-tetracosoyl (nervonyl), n-
decyloxy, n-dodecyloxy (lauryloxy), n-tetradecyloxy (myristyloxy), -
hexadecyloxy (cetyloxy), n-octadecyloxy (stearyloxy), n-eicosyloxy
(arachinyloxy), n-docosoyloxy (behenyloxy) or n-tetracosoyloxy
(lignoceryloxy), 9-cis-dodecenyloxy (lauroleyloxy), 9-cis-tetradecenyloxy
(myristoleyloxy), 9-cis-hexadecenyloxy (palmitoleinyloxy), 6-cis-
octadecenyloxy, (petroselinyloxy), 6-trans-octadecenyloxy
(petroselaidinyloxy), 9-cis-octadecenyloxy (oleyloxy), 9-trans-octadecenyloxy
(elaidinyloxy), and 9-cis-eicosenyl (gadoleinyloxy), 9-cis-docosenyl

(cetoleinyloxy) or 9-cis-tetracosoyl (nervonyloxy), n-decanoyloxy, n-
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manuf acture a pharnmaceutical forrmulation, it my

advi sabl e or necessary to prepare the product in
several steps, changing t rature, pH, ion
strength, individual conponent (e.g. nenbrane
destabiliser, forrmulation stabiliser or m crobicide)
or total Iipid concentration, or suspension viscosity
during the process. 15 Quite detail ed recommendati ons
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biological sources of general availability, such as eggs, also being an option.

According to the invention the second suspension component, which tends to
destabilise lipid membranes, is preferably a surfactant. The selected
surfactant can belong to the group of nonionic, zwitterionic, anionic and
cationic surfactants. Preferentially, any such surfactant is chose to have
solubility in the liquid medium ranging from about 5 x1 07 M to about 102 M.
An alternative definition of surfactants useful for the use in said suspensions
of extended surface aggregates relates to hydrophilicity-lipophilicity ratio
(HLB), which should be between 10 and 20, preferably between 12 and 18
and most preferred between 13 and 17. A good choice of non-ionic
surfactants according to this invention are polyethyleneglycol-sorbitan-long

fatty chain esters, from polyethyleneglycol-long fatty chain esters or -ethers



hydr ophi i ¢ anti oxi dant shoul d al ways be conbi ned wth
a lipophilic antioxidant, however, such as BHT
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hydr oxyani sole). 10 It is a further aspect of this
invention to teach that the first suspension
conponent is preferably sel’cted anongst |i pids,
with one or two, not necessarily identical, fatty
chains, especially with acyl -, al kanoyl, alkyl -

al kyl ene-, al kenoyl -, al koxy, or chains wth
onega- cycl ohexyl -, cycl o- propane-, iso- or

HHEPIrSR RIIAREL TRABRNOAY fatty & e8tars dpostiiers ptt@hlraitsly,
15 m xt u%s U@gulﬁﬁchalﬁ% |nycl ude n-decyl, n- dod
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9pél&§m§]%%%§§}%§ﬁwxy atfa(éiﬁ %%@&bw&gw this respect. More

Ispecificalgcit wﬁnwmalbm(m the&icmt@b(trqf lthis yr)vendind, to use a surfactant
?w@iqsg] 'g:rwﬁ{%%n %& | el w‘?ﬁ%hgﬁ% éi@,?e g. Tween
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ne’thyleneglycol (i.e. oxyethylene or OE) units per surfactant molecule.

It is another aspect of this invention to combine, in said suspension, a
phosphatidylcholine, as the first component, and ketoprofen, diclofenac,
ibuprofen, indomethacin, naproxen, or piroxicam, as the third, NSAID,
component. A preferred choice is the combination of soy
phosphatidylcholine, as the first, and of ketoprofen, diclofenac, ibuprofen,

indomethacin, naproxen or piroxicam as the third component.

In a preferred embodiment of the invention, the second component is a non-

ionic surfactant, such as a polyethyleneglycol-sorbitan-long fatty chain ester,



t etracosanoyl oxy (i gnoceroyl oxy), 9-cis-dodecenyl oxy
(l aurol eoyl oxy), 9-cis 5 tetradecenoyl oxy
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(pal m t ol ei noyl oxy), 6-cis-octadecenoyl oxy
(petroselinoyl oxy), 6-trans-_octadecenoyl oxy
(petrosel ai di noyl oxy), 9-cT§§bctadecenoonxy

(ol eoyl oxy) , 9- trans-octadecenoyl oxyel ai di noyl oxy),
and 9-ci s-ei cosenoyl oxy (gadol ei noyl oxy),

9- ci s-docosenoyl oxy (cetol ei noyl oxy) and 9-cis 10
tetracosenoyl oxy (nervonoyl oxy) or the correspondi ng

s® Polyedivj|efeglgsdivand ity cHtin eSter@r acpslyethplenaglygol-long fatty
doubl'e bonds conbi nati ons, especi al I%/ 1 n thef seqff?gce]
echaipetherorigise the eprresppnding surfactant witly agolddioxygihylene
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AR Sy LI S S0 B S ponent.
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AR BB 1S 15 moshb it vhd2de 20 ARuBaREb e
CORRAAPI_Bhe MOE UMIRSEr dtfack@irablecuRe Altdthétively, non-ionic
menbranes, is preferably a surfactant. The sel ected
sphosphalipidss avithpeaten goluility singilasde that of saicoper-ionic

Z\W riQni L Qn L Ol C t gt :
RUiRGtBRfY s 2 U B S ROk, MRLEREL B rophobic
sehaibkldré always ¢eodeindtoitsk ineatlfluich stategoma) |éasirto deoctmpatible
x10"7 Mto about 10-2 M 25 An alternative definition
oWt Fuchstaie: &f a,eTir aggredale use in sai d suspensions

of extended surface aggregates relates to
hydrophilicity-lipophilicity ratio (HLB), which

s hoahothiee phefemed eniitodimeng Of this ifvention ys loeprarige siid and

18 and.nost preferred.between, 13 d 17. A

RbsRasEns SudH Biat 65 FudRaRE wll Gty Bpingter before

| HeehhyRYalLpHR RS yé PBRE NOehstATRIlaer tnpthlaverage pore
fatty chain esters, from pol yethyl eneglycol-long fatty

c Higmetesirethe barriepohigieresid 2004/ 032900

PCT/ EP2003/ 011202 -75 and from

pol yhydr oxyet hyl en-1ong fatty chain esters or -ethers;
pheberefdrsed embodiment of the invention, extended surface aggregates are

proposed to have an average aggregate diameter that is at least 50% larger
before pore penetration than the average pore diameter. Preferably, the
average aggregate diameter before the aggregates penetrate the pores is at
least 70%, even more preferably is at least 100% and most preferably is at

least 150% larger than the average pore diameter.

Another aspect of the invention is to provide suspensions in which the first
component and the second component differ in solubility in the liquid medium
at least 10-fold, on the average. The preferred difference in solubility

between the second and third component is, on the average, at least 2-fold.
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per such surfactant nolecule is selected to be in the
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25 and nost and typically to be between 12 to 20. 5

Al ternatively, non-ionic phgspholipids wth water
solubility simlar to that~6f~ said non-ionic

surfactants, can be used to the sane effect. Exanples

i nclude | yso-phospholipids, certain

phosphati dyl gl ycerol s, phospholipids with one |[|ong

and one short (Cl-C6) chain, etc. In order to ensure
sufficient fluidity of resulting conplex extended

surface aggregates, the hydrophobic chain 10 attached .
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o8P BH00aHEE AR brreen; 0 & b Hof nis Jheie elaTred

:O Eésp &rPAQ! %ﬂabsdm%m'dhmbgtl S&30883 bBfveéh 50 nm and 150 nm.

atidyl choline, as the rst component, and
ket oprof en, dicl ofenac, i buprofen, indonethacin,

. [ 1 he _thi NSAI D, .
CaviBRE 3Reft aPbRiAPuRE 5 AbVble S Risrbrioge of
S @xtenRAsUdetad qrBghtesehattsoritaie 4 idwdr aliphgti©alcohol with a
ket opr of en, diclofenac, ibuprofen, indonethacin

napeoREENeopansiion eretisiens and oofarity sueh ipaiibaralcahpl.as the at

ISRt ARL Y bl DRI SRRt

p ey eibiliding eginponknts ahlebhals-thahgoteatialyguaiiéy for sstkeuse\zlude

29&?1400-2 c% gls?(d:-ircglgpcnzrqg ?é/o%lelé)(gt%nt ;_)gl?/ols, of low carbon number (C1-
C6), and ethers thereof; preferred examples are ethanol, isopropanol, 1,2-
propanediol, propylene glycol, glycerol, ethylene glycol, ethylene glycol
monoethyl or monobutyl ether, propylene glycol monomethyl, monoethyl or
monobutyl ether, diethylene glycol monomethyl or monoethyl ether and
analogous products. The preferred choice are simple alcohols, short chain
diols or a short chain triols, preferably with the OH-residues grouped
together, corresponding methyl-, ethyl-, or butyl-derivatives also being a
possibility. This includes especially n-propanol, iso-propanol, or 2-propanol,

n-butanol, or 2-butanol, 1,2-propanediol, 1,2-butanediol; if ethanol is used,



a pol yet hyl enegl ycol -1ong fatty chain ester or a
pol yet hyl enegl ycol -long fatty chain ether or else the
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pol ar group. A preferred choice is the use of

pol yet hyl enegl ycol - sor bi tan-_nonool eate or -|aurate,

of . pol yet hyl enegl ycol - nmonool®ate or -laurate, or else
5 of polyethyl eneglycol -ol eyl -ether or -I|auryl-ether
as the second conponent. In the resulting suspension,
t he second conmponent is preferablely chosen to carry
a pol yet hyl enegl ycol (PEG or PCE) polar head with 6 to

3the ORI %ch?foﬁfbﬂdaipid/ c&d@trbﬁoﬂmﬂe gekicted ehien tred piactically
20 et hyl eneﬁ@%/col . oxyethylene or OE) units

susefutéthano t@n Vl(l th argse ippaeirating Rogergate 1%en£ured
gsségiﬁ«gé“ lfq?sed’YhHRn jlols Ilgg? z‘r@trggéé Ekndkbdidifa fcé%g‘gp@éate

sai On 1oni ¢ can be used
Sadaptabilipy retivsreol, Mprepasol, 2-tphmpdnairb1|[thnbl andddexizykalaokol are

al ways chosen to be in a fluid sta ast, to
c BFab 'i"’ﬁ wsed\at goRGRIrations APde 1% W r| g(@gf‘é’}é‘t Qsandz

| Q-0 Péskb? tl%l?f  E& Sf@r?ﬁ'iltmgﬁ(ﬁv -dhbal 'Ilﬁfdeéllép%ﬂsioﬁ The

to pfovide sard suspensions that contain
apublefhedesatsirirhembrane pardjtionl icaefficientd édrmtber alnehols can be:

S PR PG e ol D B 1o i et Encentration
| Bf 81hep bicob@Id, braf BRI Eedbraieds ment of the

i nvention, extended surface aggregates are proposed
to have an average aggregate dianeter that is at |east

5Q%.] ar ger r [ e
B BB 1 §ETFIoL08 1 ibd e iR
dbﬁéﬁﬁra’( oEéomprising Agpeagishs acpentitg td thet |heept|nsresA|vsry

| east 70% even rmre referablsy | east. 1Q0%
aﬁanmqanﬁoar& bratBirod fam of 24UTRGRLS M SHSPBRSIoRds that of

5m@“fﬁl%ﬁ%s&9é§ w%ﬁ”ég]h%us ARREAT tl'\%S\F&‘?éleQBengenclosed by

ention Is rovi de susp en3|ons i n which |rs
cmmnhmntesafndnetiérmeablﬁaston@bpldmomwmam and compnsmg at least

s ub|I| i n U|drred|um at 0- 0
yunbiane Sealapiisflotaeri plh o St b Reip erety
bﬂ‘ié"éﬁt@:nﬂéé sepfeeBS farided by frib fieiRAd®eiohd cofipdrizdt alone or
average, at least 2-fold.” WO 2004/ 032900
pgls,’egmtj@gﬁlr@lgngmrd gemponent alone, the second or third component,
respectively, being present at a relative concentration X, have a lower
propensity to overcome barriers with pores at least 50% smaller than the -
average aggregate diameter before the pore crossing than the extended
surfaces formed by the first, second and third component together, if the
second and third components are present at or below the combined relative

concentration of X.

It is also an important aspect of the invention, to teach pharmaceutical
preparations comprising a suspension of liquid-filled vesicles in an agueous
medium, the vesicles being enclosed by membranes formed from at least
one lipid component and comprising at least three membrane destabilising

components, whereby the membrane destabilising components comprise at



In a further preferred enbodi nent of the invention
sai d suspension conprises a total dry mass of the at
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wei ght - % and 50 weight-% A nore preferred choice is
to keep this total 5 dry nmass between 0.1 wei ght-%
and 40 wei ght-% better t(f?é)e'ep even it between 0.5
wei ght - % and 30 wei ght -% and best to select the total
dry mass of the three anphipatic conponents between 1
wei ght-% and 15 weight-% at the tine of fornulation
preparation and/ or application. 10 Yet another aspect

%a?ﬁ?hé S PAtth AN at fedsP ok dvEcalihaie ridahts aoll apiéastdme non-
surface aggregates, forned by the three conponen

ts,,
vétetoidal antienfigemaianyadrug; sueh thal e memprane wablﬁsmg

Bt MEPARE e ATn BRI AtEE e exfeliucplolit
ﬁ%\ﬁgﬁé%itﬁmﬁl&dsﬁﬂﬁeé EoaTpbnents campaed tedhbeiggeeyatss

 contaiigaSREE!NA FAFORRIPBRSH dhie NSH anive HGHOE e sEand
a%a%%%hg%o qe?x?é‘%%r{é.a | ower aliphatic alcohol with
a arti

rane on coefficient and polarity such
that the alcohol, as the at |east one further second

conponent, take e role.of a menpbragne 20 . -
dkds afunthes; Eh“g)e&gﬁ-t, ipventign. to provi armcgmlfzgll preparations

Q&Y  IRfli lig @hcd fuedlisahadiugt, the
O3 s g e el
avesicleh deing drclostd bymeembranesdramgd don gt leash gns|lipi

' [, 1, 2- . ' .

P 9epBent P EReSHRAFaS QhranRRSFHE s ilsing 1,
OBoPBABHISY Whetdisy thephembrane dektabiiisimpeampohgihts comprise at
nmonoet hyl or 25 nonobutyl ether, diethylene col

RSk ena pHTap AR B deRgl ona T s iearogBlAT:HEaE: ane non-
T . g .

T B8] i flieriiRbRfy By SyBhlRatthtihelbratd aekaplRIy

or a ort ¢ , preterably _
Odonmpehensingreaspeatie dedgretdidlity of the esgiclediangl tivetvegicles are
et hyl - al so [

, ar buty|-derivatives ein
p63keeigtppne fia§ ?)ﬁ&ﬁ'%raaﬁﬁbe?fééiaéﬁ)ﬁﬁt?’?-o?ﬁ’ spialsr than the
| S0 gRraRp i 5&T8 dhakdtdRabithdlit changing thei
2%83{%{ nol™, %9%%?%%%& ol ,Petl, - but anedi oII o fc eatngg]r?ol o
i slianseteér by@eohaoZb960 PCT/ EP2003/ 011202

It is a different aspect of the invention to provide pharmaceutical preparations
comprising a suspension of liquid-filled vesicles in an aqueous medium, the
vesicle being enclosed by membranes formed from at least one lipid
component and comprising at least three membrane destabilising
components, whereby the membrane destabilising components comprise a
surfactant, a lower aliphatic alcohol and a non-steroidal anti-inflammatory
drug, whereby the membrane destabilising components increase the vesicle
ability to penetrate mammalian skin and thus increase the reach of NSAID
distribution in the skin, and beyond, in comparison with the result of an

NSAID application in a solution on the skin.



-78 the total alcohol and lipid concentration are
sel ected such that practically useful ethanol

W@s®@ao3200 on with a pore penetrating aggregat ePCEFEP2003/011202

10

15

20

25

30

ensured. Specifically, if used individually to

i ncrease extended surface aggregate adaptability,

et hanol, n-propanol, 2-proparol, butanol, and benzyl
al cohol are 5 preferably used at concentrations up to
15w% 10 w% 8 w% 4 w%and 2 w % respectively,
in case of an initially 10 w%total |ipid suspension.
The published water-nmenbrane partition coefficients

fRbréfehal ephiseliflent eRthdifvenssl ptd%ttﬁshtﬁ&dle tcbntehmag

recommendati ons to select preferred con rat| on
qharmagegtiea)ipsepaiations i wbm a phasphaiidy Inqéa‘ﬁ? thd role of

rtant
e BBhnentArRChn FRIRD shin a8 herdBRir, Abionat, ibuprofen
SiHEBRHADIS, repPoxsh, g divxidaen istherthird component.
conveni ent and preferred formof aggregates in such

suspension is that of liquid-filled vesicles in an

%ﬁr@ﬁgﬂaﬁg&r@dé&ﬁm\ﬂﬁﬁéﬁq &ﬁthewwn%ﬂ r%?ﬁ\@ceMt.éa

om at |east one lipid onent and
cpmparatldmg cmintémeasmombmm surfactanicpréfsrablyi a p yethyleneglycol-
reb

Combment e SLLED L3RRS % i ester or
ﬁ:g@fﬂg egry%ﬁﬁld?fg faﬁ&%ﬁam’eﬂh@? tﬁérp%lye@lﬁ';dehéglydol chain being

ne, the Second or third conponent
rpsqeeballwmp}acedeby]g ggl;éyglmxy@[thydem%pgtar\géoup Specifically

cOTEHA B PPy Bty M <En T BRSO BPRAR e gt Fiveen 80) or -
t RRiratRVEelRJwad 2@ af elsd mmwetmémm¢m1weqe g. Cithrol
crossi ng than the extended surfaces f t he
ey O or

f 19O / Ghemax Erl@00hPF davii éantith ¢ he
+ RESBRYENehBIdCuRAEPRES, B LBRRletbr o BHIYE)

ation of X
ali\ﬂerrwtlveiypnonamlcmpephokmds heith watertsoluhility simdarcte that of

phar maceut i cal aration rising. a .sus '
oFaK RRI-NYG SrEartons; aiuSedas A Mg IRIEnSNBHRRH Bt
vesi cl es being encl osed by nmenbranes forned from at

| east .
In a related embodiment of the invention, said pharmaceutical preparations

contain an alcohol, which preferably is selected from n-propanol, iso-
propanol, 2-propanol, n-butanol or 2-butanol, 1,2-propanediol, or 1,2-
butanediol, a methyl- or ethyl-derivative thereof, or ethanol. When ethanol is
used, the total alcohol and lipid concentration is chosen to ensure a

practically useful ethanol association with a pore penetrating aggregate.

It is also an aspect of the invention to provide such pharmaceutical
preparations that are characterised by the bulk pH value above the logarithm
of the apparent dissociation constant (pKa) of the NSAID in a solution and in

~ the extended surface aggregates, the latter pKa being higher than the former.
Preferably, the bulk pH value is selected to be between 0.2 pH and 2.2 pH
units above pKa of the NSAID in an extended surface aggregate, more



one |ipid conmponent and conprising at |east three
menbr ane destabilising 30 conponents, whereby the
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2004/ 032900 PCT/ EP2003/011202 -79 |east one
surfactant, at |east one | ower aliphatic alcohol and
at | east one non- steroidaﬁlanti-inflannatory drug;
such that the nmenbrane destabilising conmponents

i ncrease the adaptability of the resulting extended
surface aggregates with at |east three conponents
conpared to the aggregates 5 containing respective

A8 i9Betvilent 618 gH BAY 120 ?@BH @mtst aﬁ)m s pKa andrideally is
nd the second conmponents al one. is_ a f{lﬁrthef

hepueen 618 pHeancht 6rith oits abpresugh p&?ar%%fé gllygfor the
{
ReERaIt) et HEADR iopeRTR Bl el B
M [<o56Hlden %mramemssmfom pmfefabwnsametumats draad| 8 phd most
t co SN e
“@gg@,.%gg@”e o BORdn SioT R BBYC R PRREPA AT PH i
|
351880 15,7 NG & F. RORPRISTe BT ktwBbn 6 S8R 729 Bnd most
qire’;e&aﬁwtlg {bﬁt\mn 6.8t mcchﬁa{forgnellproxem threroeresponglingpreferred
{ e ne an stabl ||
A alibas ebalr B AR £ yh O bdliay R EAIBRTEN fna 7.9 and
Vrﬁééfﬂ)r‘:é‘f r%b GRRAOL 6T aRd '766 faf ﬁﬁ@(l@@hfthéfchomtdf

res at gsltS 50% snai | er than t aver age aggretgp@te
oBmeenelortjmilpr shailg badetween - 2a0H LuMPBHGIegbly hetween

d#gt%’l,geéﬁv%ﬂfﬁ{ et{"h?%@ég/%%&%ﬁbr%gaeu ?g;lferent aspect

preparations conprising a suspension of liquid-filled

vesicles in an aqueous nedium the sj ¢cle bein .
elm,s ae@t@ebysn@qf@? hreinvestier fo selest e Mké@nlsﬁﬁer‘gm of said

g@be %tl@ggpr‘é@g}ytfoﬁ'ta%ea&%*}%%ﬁto bbﬁ%‘ﬁdrﬁagbé\?éiﬁbetter

istn onent's nbr ane
destinadzin 0.91 rndod Arzradrest bebapen Hcd%mand Osih.f act ant, a
| ower aliphatic al cohol and a non-steroidal
anti-inflammatory drug, whereby the nmenbrane

dﬁlsf)r%*?éljréé bﬂﬂ)o‘ﬁﬂﬂ@ﬁtr@‘r’thé inAGtRAYAe (AR Mﬁ@ﬂnﬁé@u’u@bl forylation
to penetrate manmal 1 an skin and thus_increase th

r bag Nissbsikigbeveen 50 mPa s and 30.000 mPa s. Preferably, the
formulation viscosity is chosen to be between 100 mPa s and 10.000 mPa s,
even better between 200 mPa s and 5000 mPa s, and most preferred
between 400 mPa s and 2000 mPa s. To achieve such viscosity, at least one
thickening agent may be added to said pharmaceutical formulation, precise
choice and concentration of such agent depending on the ambient
temperature, pH, ion strength, presence of other viscosity modifiers (such as

glycerol), etc..

Thickening agents that are useful in the context of present invention are
typically pharmaceutically acceptable hydrophilic polymers, including partially
etherified cellulose derivatives, such as carboxymethyl-, hydroxyethyl-,

hydroxypropyl-, hydroxypropylmethyl- or methyl-cellulose; completely



distribution in the skin, and beyond, in conparison
wWth the result of an NSAID application in a solution
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A preferred enbodi mrent of the invention provides
vesi cl e cont ai ni ng pharnaceutlcal preparations in
whi ch a phosphatldylchollﬁ§ takes the role of first
conmponent and an NSAI D, such as ket oprof en,

di cl of enac, ibuprofen indonethacin, naproxen, or
piroxicamis the third conponent. 5 In anot her
preferred enbodi nent of the invention pharnaceutica

Ry ARRERIH RIS p KRS beilyiets NABILAME ﬁ)@lyaé@ﬁte@,t polymefracatihtes,
a pol yet hyl enegl ycol - sor bi t an ong fatty chain ester,

Pohhyaraxyetndg RwthyduyPraaly: chai n ester or a

BV EREG Bt lle WY duflohfifis; Bethaly.
kaulshdreites skl peth Ieinyé‘s epaly@aiéiyleresy po|y§ﬂ'qderie glycolg,

preferred are yet hyl enegl ycol - sorbltan nool eat e

(m)lbethy\@@@rglml I@q;tlotes| pelygiyigne %YC%@@F,W £ or ol se
%ﬁ%e%aﬁy@'ﬁ%g%%%ﬁg!ﬁg%goﬁ@lsg po@(ﬁr’i‘)’pﬂmetﬁa%rﬁlde)

qicﬂxa(ppmmngémmwa&e@oeetbyllenetgimolx ©OlpXaBIeTE, p}@yaenartamldes
th B t
r@ﬂgf%zﬂﬂ%e%ﬂ%s'ﬁ@ﬂ praletorly icgapfipo G611 RliadT bijms, spotyee
w'rié ?arr AaROgudrQiUrG, Gelbling ! trayscant, G(anﬁ@aied)spectm

n| C surfact ant. In a rel ated enbodj nent
oxartthan,u mmsancnollasen gshaseraDxbes AndfUEpSF defiviyes or co-

t [ eoh [ . j f
Bt B 8HE 8RS s S BACAR BElb koY I o
2 but anol, 1, 2-propanediol, or 1,2- butanediol, a
neth%gfsor eth I-derlvatlve thereof or. et hanol

Whe
jeh tn@@mg agents in Fald RhaTBlacetical ppparation are
R PRV ISohBGRRRFRIOR LBRILESE 02 whedkild FOM-%.

anoP associ athon W th a pore penetrating
aggregate 25 1t is also an aspect of the invention to

Db s SEaR RO R hu-BBRR 2T Tk BB g iamne
hydrophilic polymer are preferred, amongst others: partially etherified
cellulose derivatives, such as carboxymethyl -, hydroxyethyl-, hydroxypropyl-
cellulose or amongst completely synthetic hydrophilic polymer s from the
class of polyacrylates, such as polymethacrylates, poly(hydroxyethyl)-,
poly(hydroxypropyl)-, poly(hydroxypropylmethyl)methacrylate, especially
Carbopols.

Most preferably, such formulation thickeners are chosen from the group of
polysaccharides and derivatives thereof that are commonly used on the skin,
including e.g. hyaluronic acid or hydroxypropylmethylcellulose; particularly
preferablely choices from the group of polyacrylates include the group of
Carbopols, such as Carbopol grades 974, 980, 981, 1 382, 2 984, 5 984, in
each case individually or in combination. In case of Carbopols (e.g. Carbopol

- 974), used to thicken the suspension-based multicomponent formulations for



of the apparent dissociation constant (pKa) of the
NSAID in a solution and in the extended surface
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former. Preferably, the bulk pH value is selected to
be between 0.2 pH and 2.2 pH 30 units above pKa of the
NSAI D i n an extended surfaczg’ aggregate, nore WO

2004/ 032900 PCT/ EP2003/ 011202 -81 preferably is
between 0.5 pH and 1.9 pH units above this pKa and
ideally is between 0.8 pH and 1.6 pH units above such
pKa. Specifically, for the particularly interesting

Nﬁﬁ\ir@ﬁmg"f%/&m Géﬁ\ﬂarg rthichghpeheeablihebaricrs bad thekkin, th‘é

is between 6.4 and 3, more Ecgéqerabl i S be%vgerb
amlymeaﬁanﬂ@stfatpr\opr@ff@ﬁalyl i§ Sp ks bp W-ﬁ@rnd 5 w-
di,cl =ef e I. b 0
o0 A B g 17
IOWE%S thufacﬁuré&t vesomihieBdatiahsfob pbfajmingmmemiscd)&ity can be
correspondl n preferr ed pH value is bet

. 3 d
soambiee nBecopETIERPTE t6 uskiothes PN X
g%@&@&%@dﬁaﬁm%f&mgl%%ﬂ fér SimilPpupbsgexi cam t he

suspensi on bu H shoul d be between 7.2
and 9, nore preferably betmeen 7.3 and 8 5 and nost
.and

f ly b t
k% RSl preeiBa e aad RNt B fiaybbeh Tl de br ATBRS gne
S§hfi’ox@é1ﬂﬁﬁ%@ﬁ%h§mﬁad&ﬁ§élrf@¥m artibAs PRh bﬁh@@,@céﬂy%cted
and 0.3, even better 15 between O. 01 and 0.2 and best

bemeagst syribetimphenali: campengdscand theiiderivativas, e quipone-

{,Eﬁoe S+Q'§ %lﬂ]q,\g@%sqgﬁg%)%ﬂghgg% %%dé’anig@Eégﬁmlnéaenvatlves,

Pyafieuisphenolichecids, thmbhﬁrolsrand ﬁeaaidrwamlses,hnsladmgdhbe
bet ween 100 nPa s and 10. 8) é\ é)o even be%} dit
bé@ﬂK@%ﬁP"Eb@g ﬁpud@, apAdhissatPoxpide ahalPavESt a5 @rar%%a" s

bg él‘@?? né%@%fbraﬁ’@né hJ@roﬁ?&hlSV&qLﬁr‘\@fhzathlo rine,

VI SCO ast one eni ng agent nma be adde
t pheaoblanbitalr etamlnephem)oanumﬁalwuc pcldmami erhvaitives;

and @ﬁt?g)?q tgagt%ﬁbgl?:gfgufpg}qr or Qéql'?agﬁ g%?ﬁhn%?rﬂglgk@eantromdants,

OWS{Ire\é' Shemating agshts| Bistelansdusidndcierdugddsionde systems,
and enzymatlc antioxidants, etc.. Preferred are combinations of at least two
antioxidants, one being lipophilic, such as butylated hydroxyanisol (BHA),
butylated hydroxytoluene (BHT), di-tert-butylphenol, or tertiary
butylhydroquinone (TBHQ), and the other being hydrophilic, such as a
chellating agent, especially EDTA, GDTA, or desferral, and/or is a sulphite,
such as s sodium or potassium metabisulphite, a pyrosulphate,
pyrophosphate or polyphosphate. The butylated hydroxyanisol (BHA) or
hydroxytoluene (BHT) are typically used at concentrations between 0.001 w-
% and 2 w-%, more preferably between 0.0025 w-% and 0.2 w-%, and most
preferably is between 0.005 w-% and 0.02 w-%; EDTA or GDTA
concentration is typically chosen between 0.001 w-% and 5 w-%, preferably
between 0.005 w-% and 0.5 w-%,more preferably between 0.01 w-% and 0.2

w-% and most preferably between 0.05 and 0.975 w-%; a sulphite, such as



Thi ckeni ng agents that are useful in the context of
present invention are typically pharmaceutically
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etherified cellul ose derivatives, such as

car boxynet hyl -, hydroxyethyl -, 30 hydroxypropyl -

hydr oxypr opyl net hyl - or nﬁ&ﬁyl-cellulose; conpletely

WO 2004/ 032900 PCT/ EP2003/ 011202 -82 synthetic

hydr ophi li c pol yners, including polyacryl ates,

pol ynet hacryl ates, pol y(hydroxyethyl) -

pol y( hydr oxypropyl ) -

RJaH k¢ P@t@ﬁ%ﬁ@ﬁ%é@bhﬂlﬁm@t@ asel lpasferably used in concentration
polyacrylonitriles nethallyl- sul phonat

pohge bajesred 00 oW 2Nk it o é@oreﬁeﬁﬁé%w?l%@ﬁ\yeﬁp)o&qgw-%
FRRESL AT sl BRI bR PO 001 woe,,

al cohol s, pol y(propyl net hacr yl am de) poI y(propyl ene
f umar at e- co- et hyl ene gl ycol ),  pol ox

doipjefenediempadiments o theapvaati BB%fm??ﬁPé'&?' RtERARANS
ac?drn?%n at ied<t e mf&%lﬂ&i@lb |ﬁ%ﬁceﬁt\’§trbrﬁ|% g@' KHEHRREAD.1 w-% and

eenan, guar - atine, tragacan
(@m-%ataed@ rmmtedrfor ibﬁopmnatduan andrast lssameptﬂblagyra regulatory
agarose; m xtures and further derivatives or co-
rers thereof and/or other biologically acceptable
pol yners. Most of such thickening agents in sai d
phar maceuti cal preparation are enployed in weig
clahewrs’er s prefezred/@@nomlng i@ of thednventiomthal matay CQf}ﬁ@n"at'Of‘

S RSPRS00 B i ancs
gaﬁw Sﬁitheethhaf %urrﬁ@fatnmké xgomﬂmteﬂf :vﬂﬁich debtahllm?hsuch
erivatl ves SucC as car poxyne
hypembrapesdpisaicphanmasastica ﬁ%ﬁépﬁa%a“ﬁgéi’ Blesn 4011
p%ﬁé/ﬁﬁt & Pé( gFé’fBFpr gua?lamaa% étr&@ﬂéiﬁeaﬂ W RERAF5/1, the

acryla suc acry ates,

Pedtioé etivesty 20Ty ahd 10l”pbémgh'ydsth§>ta‘rrﬁp1y| ) -,
pol y( hydr oxypr opyl net hyl ) net hacryl ate, especially
Car bopol s. Most preferably, such fornul ation

LR fnpoding a kit, ,
11 5065 SRt sy anecding o . comprin

pol ysacchar eof that are
c imartuble/onstbenuisetpaskeaged form, at least one dose of the

pharmaceutical preparation containing an NSAID associated with the
aggregates suitable for overcoming biological barriers such as the skin.

It is another aspect of the invention to propose a method for treating
peripheral pain and/or inflammation by applying said pharmaceutical

preparation on the skin of a warm blooded mammal.

A further aspect of the invention is to select different formulation doses per
area to control the depth of NSAID delivery, if desirable using a non-

occlusive patch for the purpose.

In a special embodiment of the invention at least one dose of an NSAID in



including e.g. hyaluronic acid or
hydr oxypr opyl net hyl cel | ul ose; particularly

w@e@hesa el y choices fromthe group of pol yacrgi/aprmes/011202
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i nclude the group of Carbopols, such as Carbopo
grades 974, 980, 981, 1 382, 2 984, 5 984, in each
case individually or in cofSi-nation. In case of

Car bopol s (e.g. Carbopol 30 974), used to thicken the
suspensi on-based nul ti conponent fornul ations for WO
2004/ 032900 PCT/ EP2003/011202 -83 inproving NSAI D
delivery through perneability barriers and the skin,

téé‘?db g%@kmaséutrc@n Geimiulation s Ripplied abhd the applieationd is cepeated
be tween 0.3 w% and 5 w bet wee

W % 4 better fno.5 W% .

saveral; o/gany to e thres\penday, Thnegessany the pEsteljeg,choice being

nuf aq.t U{.er' S lrg&grmendati ons for obtaining certain

o] '99 IHPEe conmbi ned with these guiding
concentrations to use other polyners or polyner
conbinations in a fornmulatjon for sim.l F‘lr EUJFOSG}? Ith livid
il8 prasemibyrprefasred phamaasRiticabREePgratiqns thefitsh |-GrPhgePholipid,
u P§ i @nfisyibd ' i t in the molar
SapRend B3t P8, ) 8TNSAIDTGRnpboRs die presert
sieingetiatwed® 1aMans 1/ s vk tiweipreferedoange coolpo (ange efithese

t hei deri vati th ; f 2 i
s@%&méé&éﬁgh%ﬁ%ﬁq@iﬁﬁwg& %ggﬁgﬁgﬁﬁé{ghﬂgand 2.5/1 and
?ﬁae: ﬁr’@gﬂ rﬁ%\?}é&ﬁd’\/éﬁhﬁ%iti?ﬁ%b'Wéﬁhéﬁpidmlm‘lﬁfdldrsraﬂoﬁear

i ncluding the correspondi ng am de
aBMd.t hi ocar boxam de anal ogues; ascorbic acid and its
salts; prinmaquine, quinacrine, chloroquine,
hydr oxychl or oqui ne, azat hi opri ne, 15 phenobarbital,
acg&taslt MoP ReRY, it RMEnvesERjedchy ihe iavéntioratodusketransderned carriers,
met hot r exate, probucol, sul phur or Rhé)ighﬁte atom i
ctymicalliim ghetorm ofhateiat penetrating @dgnded, shiaee agdregates, to
agef ) n e
BN AR IR AT THE e HRUERG MR RssusOFh
cadjpiceat joimts. of at least two antioxidants, one being
| i pophilic, such as butyl ated hydroxyani sol (BHA), 20
but yl at ed hydr oxyt ol uene (BHT), di-tert-butyl phenol,

gA its® br] bgfe)‘lti%ﬁrigbédwlﬁit%ﬁﬁai cambe ﬁ"élaflﬁ?r_, prepdringe ot her
el ng ydropnili1cC suc as a C atil n ageni. . .
eppatNageyficaipanuighipas ancosding & tha Pfeéﬁﬂi tﬂ%er‘ﬁb% Is given

ﬁm %?é‘%"g Atﬁé’rgﬂlegﬁ @’}‘@% :(%L%{@anﬂﬁlﬂﬁ%}‘,%hich is regularly

published in Washington, DC, and in appropriate Food and Drug
Administration or other national regulatory agency publications, including
the list of GRAS (Generally Recognised As Safe) compounds.

It is furthermore an explicit aim of the document, to teach the use of amphipat
combinations, as described herein, as drug carriers, drug depots, or for other
kind of medicinal or biological application. For the purpose the required
extended surfaces are advantageously provided in the form of membranes
formed by the at least one first substance, the at least one second and the at
least one third substance, which together surround miniature droplets. The
substance with a biological activity, such as a drug, is then mainly associated



pyrophosphat e or pol yphosphate. The butyl at ed
hydr oxyani sol (BHA) or 25 hydroxytol uene (BHT) are

WO 2io3d9y used at concentrati ons between 0. OORCTVEPH)3/011202
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and 2 w% nore preferably between 0.0025 w % and 0. 2
W% and nost preferably is between 0.005 w % and
0.02 w9% EDTA or GDTA corf@entration is typically
chosen between 0.001 w%and 5 w% preferably

between 0.005 w% and 0.5 w % nore preferably between
0.01 w%and 0.2 30 w% and nost preferably between
0.05 and 0.975 w% a sul phite, such as WO 2004/ 032900

ReAtH 5RRAABHRI 3Pde suBfhceast alse @ mairipimioysorated into the droplet

met abi sul phite is used preferably used in

derhecearrigtityrihedippiet tothraelace witete fhebipgically.agiviy, e

LB BB G0, %5 5 060,507

preferred enbodi nents of the invention pharnmaceuti cal
arations_ contain at | east one microbicCi

prepa . e in
Raletvely datailed prganaen E’rﬁ‘scf.o'ipwp%r@ﬁc?m@o%%}ansaési s
g - 86t hRNiosK iREP tl

SRRl [POyPY9FER S e a1 7em s rS a5 i s 00
awhichdiradhdrewith indhededchiby nefecanaeh aivhenl fllratiosnis aisertatnrepare

;?éé;‘égg{q %&%q%gﬁ@gﬁl@f%gﬁ%mﬁﬂfﬁetﬁrﬁ%ré Betlfieen 0.01 pm
fgﬂ%@?ﬁ A, ThdrkPreERMINY Yitth pavdl dilinkesicadtvese.62/pMm and 0.3

ranes, in said pharmaceutical preparations shoul d
bembandveven noyre adxisable with pere digreeterabetvesnd®, 03 Hraaad 0.15

ratio is b [ 7.5/1, the 15 rati os between
Zﬁmlargnlbs%f})\ﬁgﬁ]oﬁgn#g@pﬂpreferred. It is a further
aspect of the invention to suggest conposing a kit,
conprising, in a tube or otherw se pack d f t

| 8BS presapsient apRliFRTon MersaYarIeAEheS THIEl D3 aps for

c i i
Sﬁﬁ%ﬁg%ﬁgﬁ%ﬁ% éfﬁ/@_ thb ot pBbR&SE BY gg&ﬁdmg

ol ogical barriers such )
t beitatié fornulatiensofttiblogicaipecesmétically antVermhasmaceutically

RGeSl BEbSRAGRh 1L SR REDIBAS] e, Ao BsPOHY st anc

PHEP A BhELoNE Beddifl Sistaide WhidH tBgbtiredesh ertenaled surfaces,
when in contact with said liquid suspending medium, such that said extended
surfaces formed by the at least one first and the at least one second
substance are more adaptable than the at least one first substance alone and
the surfaces formed by the at least one second substance alone are not
extended; alternatively; b) selecting the at least one first and the at least one
third substance which together form extended surfaces, when in contact with
said medium, such that said extended surfaces formed by the at least one
first and the at least one third substance are more adaptable than the at least
one first substance alone and the surfaces formed by the at least one third
substance alone are not extended, if this substance self-aggregates; and c)
generating said combination of at least one first, at least one second, and at
least one third substance, such that the surface of resulting at least three

component combination is even more adaptable than the surface prepared



25 A further aspect of the invention is to select
different fornul ati on doses per area to control the

walepiio3ho NSAI D delivery, if desirabl e using aP€DEP2003/011202
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occl usive patch for the purpose. 30 In a special
enbodi nent of the invention_at |east one dose of an
NSAI D i n WD 2004/ 032900 PCB’EP2003/ 011202 -85 said
pharmaceutical fornulation is applied, and the
application is repeated several, e.g. up to five
times per day, if necessary, the preferred choice
being two applications per day. 5 In presently

m&ﬁ@tn@htmmﬂm bAalsepordsubstanos aldre bi ofsthe surfaces
phosphol i nponent anpd the [

hird, i. e. :
cf@rm@d &Yttge@*ée%ﬁ*@@&ftrsﬁ and pee Hﬂf@?ﬁéstaﬂé%a@@?&g@ﬁg%g the
1(f(1)c4r'i]rbl?laﬁor]r/07‘at @a@? BF SI gr{r{as‘%afcﬁg%stﬁﬁéé’é inf&8G&peHision by

one ween ana 2l o even
betans of ébﬁtrall‘éﬂ ﬁleﬁhémaalcfragrhentablsn prdémbi)em the presence of

conposi tion have phgsphol / NSAl D I t
@ Betore baig TDiEdRBIN Mecai/Eastone iR Latarts S, 5o Bt said

tiﬁYr@ et débl's‘ﬁﬁc&rPél%‘ié’c? biRast partlySh %ald é)?d@h@édi k¥rfade

ormo arrier penetrating extended surface
afpgmed diyesonttalleddaechanicalSmamsenistionta pbtaikfinalprepanation.
the underlying nuscle tissue or the 15 adjacent
joints. Alist of potential ingredients that can be

ufg @l éﬁku@r@&ﬁéfé?ﬁéd oA ation giress grenaHamigeramechanical
accordlng t0o the present invention is given in

Coemegeoisatign e @lge skakingusiiring: elmbengias SRid MSARR qf
Oy B et B 0 B ea bt o e

nelharaatdristies of ﬁe)liqumgmmanMaﬂdl toeprepase aggrepatdi suspension
the |ist of G?ASugGeneraIRbg Rec gg ised As Safe)
cardefingd inprevious parayapye Of FYPit aimof the
docunent, to teach the use of anphipat 25

conblnatlons as described herein, as drug carriers,
dTheg plegantpatent aimﬂ|cat|¢mfurthermr©1teatﬂfm3cmﬂmod§rbased on use of

blsglldoaqcllggét quﬁlerln%%; X ure':soéontgﬁmpgu LPRa&t &%e aEt?\Peuéééq
selected from the group comprising anti-diabetic agents, growth factors,
immunomodulators, enzymes, recognition molecules, adrenocorticostatics,
adrenolitics, androgens, antiandrogens, antiparasitics, anabolics,
anaesthetics, analgesics, analeptics, antiallergics, antiarrhythmics,
antiarterosclerotics, antiasthmatics, bronchospasmolytics, antibiotics,
antidrepressiva, antipsychotics, antidots, antiemetics, antiepileptics,
antifibrinolytics, anticonvulsiva, anticholinergics, enzyme, coenzymes or
corresponding inhibitors, antihistaminics, antihypertonics, biological inhibitors
of drug activity, antihypotonics, anticoagulants, antimycotics,
antimyasthenics, agents against Morbus Parkinson or Morbus Alzheimer,
antiphlogistics, antipyretics, antirheumatics, antiseptics, respiratory
analeptics or respiratory stimulants, broncholytics, cardiotonics,
chemotherapeutics, coronary dilatators, cytostatics, diuretics, ganglium-

blockers, glucocorticoids, antiflew agents, haemostatics, hypnotics,



ext ended surfaces are advantageously provided in the
formof nenbranes fornmed by the at | east one first
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one third substance, which together surround m niature
droplets. The 30 substance with a biological activity,
such as a drug, is then ma:ixﬁly associ ated WO

2004/ 032900 PCT/ EP2003/ 011202 -86 with said droplets
at the surface or else is mainly incorporated into the
droplet to be carried by the droplet to the place
where the biologically active substance is supposed
tiinAsiolo§icRlY atliveesubglgicdd, egntracsptivesdanii-onigrding agents,
preparing conpositions, as advocated in this

aphillemlatqcmﬁ@oidss,emgrnkét_ae-an’_tqgontgta,muggg rglaapts, anstics,
f5 qoq({{rpm\gl}]%@&t@sg Qgﬁ r{og&%cfcg h@&njo“%ﬂgnmer‘téecfrqﬁ &P Shtagihfits,

repare aggregate suspensions,
fﬁééiti@ibs!TpéptﬁdeideWéﬂveBpomtdams,awn;bmtomdmeﬁicebrpm
and 0.1 pm_nore preferably wth pore di arretters . "
m@hmls@@spn@@wwmp@%ﬂ%mﬁ“&ﬁ T PR SHBWRYGRY UGS, nti-
. a : i re
(SR ST G Pty imens
apindlogits csleaprirducing agentses their aatdgonisis nertiatingragents,

v, ISR Ss s LB P B Lo etarors,
bjiR) P9 WolndCRsARig sibstanceBdbpa cahisinawstof sfakdsaid agents.
active agents, conprising the steps of: a) selecting

the at |least one first and the at | east one second

i ch . )
AR SR FroRioBbrRY PR Gihe RESLRE frTiEhaea S jogttitee
t Bdbhfhiillt Sutstasisst as sudmereldeodisedivbyl in eptysidlegisally

one first and the at | east one second 20 l[lb tance are
neRTEPaHblStRAIAEIYIA aSOMRES Y WalEer WAIMSSPIR [HEE oHicB

aé&{)gté&gﬁb%c{i%tﬁngag%ﬁc Bk ith Qéb&lé}escﬂ&tiérﬁ aglke O €o-solvents

secon ohe -are not xt ended,;
aistalsopossible;; b) selecting the at | east one first and
the at least one third substance which together form
ext ended surfaces, when in contact with said medium

SK efé??’éd,gﬁrﬁ’cﬁéltl)ﬁb?’di‘ﬂcﬁl%éﬂﬁﬁﬁfof preptirgysdibaggtegate

| east one 25 first” and the at | east one third .

sidretuatinnsssantainsatderss vas) sirfastantof sugiecianidike amphipat,
which destabilises bilayer membrane, and at least one more membrane
destabilising, biologically active ingredient or an additional surfactant in said

polar solution.

In the case of need, the method can include the formation of said surfaces
induced by addition of one or more formulation or aggregate components into
a fluid phase, e.g. by using evaporation from a reverse phase, injection or

dialysis, or even by additional mechanical stress.

Furthermore, it may be-preferred to use preparation method in which the
formation of said surfaces is induced by filtration, the filtering material having
pores between 0.01 ym and 0.8 ym wide. The choice of most convenient or



one first substance al one and the surfaces fornmed by

the at |l east one third substance al one are not
w@zaoefsod) i f this substance sel f-aggregates; BOTER)003/011202

generating said conbination of at |east one first, at

| east one second, and at Igast one third substance

such that the surface of resulting at |east three 30

component conbi nation is even nore adaptable than the

surface prepared WD 2004/ 032900 PCT/ EP2003/011202 - 87

fromat |east one first and one second substance al one

or of the surfaces forned by the at | east one first

datlounable mneddlernﬁ@ra@h%@emscﬁftethecﬁﬁm@%f@ql [pggregate dimensions

caorah anctheny Pl BERE A HRgH sfbbedclbf uibucn g er.

nﬁ@héf‘flﬁﬂatéé@ﬂﬁ@u@@éﬂr@ﬁger@‘r@bﬁéﬁb|r&|altmel§/m@lta§mtee3|cle
or before being nixed with the at | east one third

sfdlﬁme&ﬁ?fc guspension NigCOSHY alSOthﬂlmgjlr%%ﬁ@nce is

5 incorporated at |east partly in said extended surface
formed by controll ed nechanical fragnentation to
oWthainriltratic ispussebRtoahianafacture aggregateisuspansipns, it may be

preferred to use filtration, pressure cha
n@@rwmeaﬁﬂo YECIRSYBER TSk SRR PE |1 BHAIFRgh the former

S Sttt F?%f? &Y in eRatheg] ed
Eé{]er ﬁl ca %%ﬁeﬁ?‘?&ﬁégn I ﬁ esirable internediary
or final character| stics of the liquid nmediumused to

pr epar

0 DAL AR Ao B L ARt

afh‘é' ;!)r%@émqﬂvéwdm R StRiMethheardies Baidagenteasriccartiersto
said | east quaternary m xtures containing at

| eamcmtﬁeafaleasméarélgeﬂfter thelferpaliprs phsaid pxigpdag,Surfaces.
conprising anti-di abetic agents, growh factors,
i mrunonodul ators, enzynes, recognition nol ecul es,

apbepORST ddrﬁ/@ﬁiéﬁdet;said adended stifacss, avitr whiehsagent molecules
anti androgens, anti SI tics,

15 aAERERED@ssO5RM gBay be praa%reslgv?&efoaentheawrawapee of the
ﬂ:%rhﬂf étLBH A &sired %ﬂﬁtﬁf SsRI@ IRk LR BE done from a suitable
an bf onchosp

I'ast hmati cs, asmol ytics, antibiotics,
anbndnﬂpnessbwaopuwsahsychot|cs, anti dot s,
antienetics, antiepileptics, antifibrinolytics,
anti convul siva, anticholinergics, enzyne, coenzymes or

CRIi& BrRardiiy @ohﬁ%\héhiw Fse #8jnght 6mtaiNEradmprising the selected
ant 1 hypertoni cs, biol ogb ical inhibitors
20  pharmaceutical composmon ased on the combination of substances as

described in previous text. It is also convenient to make said container a part

of a package.

The present patent application moreover teaches a method for generating a
25  therapeutic effect on a warm blood creature by applying a suitably selected

pharmaceutical composition onto or into a leaving creature's body, whereby

the selection of a suitable combination of substances is made according to

the claims of this document.



25 of drug activity, antihypotonics, anticoagul ants,
antinmycotics, antinyasthenics, agents agai nst Morbus

w@a00kioszvom or Morbus Al zhei nmer, anti phl ogi sti BGT/EP2003/011202
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anti pyretics, antirheumatics, antiseptics, respiratory
anal eptics or respiratory spi_hul ants, bronchol ytics,
cardi otonics, chenotherapeutics, coronary dil atators,
cytostatics, diuretics, ganglium 30 bl ockers,

gl ucocorticoids, antiflew agents, haenostatics,
hypnotics, W) 2004/ 032900 PCT/ EP2003/011202 - 88

i mmunol ogi cally active substances, contraceptives

Sneciatiappiicatioragithesnethedrisseribed Sereip ds s choose stich

noy phi ne-.ant agoni , '
Teleisharanvaiee Pt oo tiapis abicihicoament
tdidiel arMh@UsRESS, of theRipedtis apphiedtionie deri vati ves,

opht hal m cs, synpaticom nmetics or 5 synpathicol ytics,

par a- synpati com neti cs or para-synpathicolytics, anti-

ggm% ﬁrﬂgﬁ%.g%(?,’sar{bep{]al%ﬁgélg%\tléIﬁaﬂl@“ﬂﬂoaﬂ@énh@éérﬁon of drug-

I CS, sfeepilnducing agents
dffed hghregatdsagithitisé drugs eitaassariatipam dering shadayipyior ¢ an

%é\?ﬁl{g@%g}a%ﬁ‘a ﬂ fy&gg& f@m‘f@éﬁﬁﬁa{] ﬁrtgie:ericahglrv%itﬁirn 60 min and
Zr;HBEf %?ﬁ%bl At nCsfem%'imﬁqgwbqninabwaééfé@mbobeﬁﬁmwanonm

or esai can re on either using the
r esaltimgrfdedulatioh émet ontthebodynphi phi | i ¢ subst ances as
such, or else dissolved in a physiologically
conpati bl e polar fluid, conprising water or

Wk & idths§ obr8afrhemidfonedacddidingdb tiaé pessent dhvainitiog typically
agent, together with a pol ar sol ution.

Use of .

cinvebies anminisratips of pt lgashere gose ohthy pharpaceutical

part i cul. i cal faor. ar i dséqu'l 1

255 bGHER WPHRPS B RBURP  n Bpa s

surfactant or surfactant-Iike anphipat, which

destabilises bilayer nenbrane, .and at | east .qne.nor .

O b el b s TR B3l o RBbAIRPRERG sutabl

i ' Gididth&BH. THIY ireiNEormpriSiagthe REE of: a)

sggﬁﬁggﬁ%?%ﬁﬁ% case of need, the net hog ca? I ncl u%;

t Hetenmining thenflox of agdregatdsaines suspension associated with a drug
through pores in a well-defined barrier, or various barriers, as a function of
the driving force or the driving pressure, which acts across the barrier; b)
describing the data within the framework of a suitable model such that fits the
characteristic flux vs. pressure or penetrability vs. pressure curve; c) to
deduce the characteristic system parameters, such as p* and Ppay, in
particular; d) employing said parameters to optimise or characterise the
formulation for application. Eq. (*) is recommended as, and is claimed herein

to be, particularly suitable for describing and analysing such data.



I nduced by addition of one or nore fornulation or
aggregate conponents into 25 a fluid phase, e.g. by
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di al ysis, or even by additional nechanical stress.
Furthermore, it may be-prefgrred to use preparation
method in which the formation of said surfaces is

i nduced by filtration, the filtering material having
30 pores between 0.01 pmand 0.8 pmw de. The choice
of nost convenient or WO 2004/ 032900 PCT/ EP2003/ 011202
-89 favourabl e pore dianeter depends on the desired
fPramitical xamples di nensi ons  and al so on the

antici pated or achieved suspension flux through a
filter. H gher flux rates produce stronger shear and
rEhatdi@ling exahpRss ifiisidte Yes invleatiodivitheue settingspeietineating

viscosity also being inmportant. 5 \Wen filtr
dtsclimite. AlliemaetaiviesR g8 slegeee Gelrivg GaTerd a'ﬁ’&i}erﬁé‘fe In

C

TGTRRRRS, dr8ee{E8s 71850 () SRUTABHAR ¢cteshopl tobtandard
dSF Sytemt Raltibs and percentagys iare divemdn enoleg,urdess otherwise
preferred advant ageous nethod for preparing

s¢idffchsi ons according to the present invention is

such that ensures said agents and carriers to

associ ate, at |east partly, after the formation of

SAII theasuremiedissweleadane aFmonh iemperateiey excenioshen sperified

ended rfaces Wi t re

e S aagrasetiataplebii sERER  (RIEEL: Eomdnd
aﬁfé'dsﬁ?éméﬁ‘ts%e 1 tefnPEratlias was conbtathe $o witHin plog/minus 2
possi bl e, this can be done froma suitable

cdeg@ﬂSr dtar aggregate @meynneggp@mqamts,tge {RraBeralaTe gecuracy was

SBIUSTRICGR o, A Qtinee 1iic B Val6Eiek Md Bl SRiPehSRtuas etermined
CW’thlaneémmera"él @éD)Sélamt@@e asll sdubstancbedvere used\dsogseived and
t ext. is also convenl eat to M%{?ad cont ai ner

PHRFS 0B AN YRS REABH SRR RsS: VST pBr sy ke to be
e‘?ﬂl\éSf tﬁé?@?ﬁsﬁedﬁfg%cﬁﬂa’tﬁener ating a 25

erapeu on a warm bl ood creature by
applylng a suitably selected

Suspension viscosity was measured with a rotation viscosimeter, typically at

room temperature and using 20 RPM, which corresponded to 150 1/s.

Determination of Barrier Transport Resistance and aggregate Adaptability.

Barrier resistance to the transport of test vesicle suspension in earlier patent
applications by the same applicant was called "permeation” resistance. In
this document, more precise term "penetration"” resistance is used to stress

the fact that vesicles do not diffuse (=permeate) through but rather penetrate

barriers.

In first approximation one relies on simple experimental method (SEM) and
takes barrier transport resistance (in arbitrary units) to be proportional to the

pressure (in arbitrary units) needed to drive a suspension of relatively large
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creature's body, whereby the selection of a suitable
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clainms of this docunment. WD 2004/ 032900

PCT/ EP2003/ 011202 -90 Spegj,al application of the
nmet hod described herein is to choose such

adm ni stration volunme that ensures control over the
appl i ed nedi canent dose and the outcone of

t herapeutic application. 5 It may be preferred, and
practically valuable, to |oad a suspension of dru

fuesicleg) throygh e.dimiarametesfiligr with gogd witigaqy QH,OLH%_?(PF?HGHC&

‘ot A S0 F BRI Ak AarHE e e hareer s
Ratab st % t9is0h, HoBhenidsidlesbighiondamd smélter¢hamd50 nm,
HepeciemtanhEer EraPrabh BiatrRstss staipefies s psace
SIS AR LR Slrs| 1 ol ! il d@o i ther

Cg?m@@m télative\uhits ofbtape elsewrsrei(in ER G479160mand WaPh 165
bl ood anjmal. 15 Last but not #east . the

BOORNGIN PSSR o S5t ISJEYT 18062 micrometer
Cﬂf@?%éﬁiep?ﬁné’ﬁaﬁlﬁz,c\gifﬂ%ﬁgn & ﬁhbliEBiiéniTBtd%néld permeability, is

conpri si ng e step a) determning the flux of |
aiggntified @sthiinverse hepigrsesistannsolae e Aogregaia agaptpbility is a

t h h [ | | -defined LLer, ' . .
AR SR ettt S REAPDE 7. 3 PR ews i
dhaidp UBE 8 CarriehEpétents $3:267G88 (1996por i Adv. DiugDelivery
descri b_l ng_éhe data wthin the franework of a suitable

nBew! 18 Haf1990)-s the characteristic flux vs.
pressure or penetrability vs. pressure curve; c) to
deduce the characteristic system paraneters, such as
ptisanst rermive penetrability and barried yesistainogivafuiesais éilso convenient.
paraneters to o tim'sg}ﬁor cha)fr cteri

4

f dhese gﬁ!L@ﬁ qrgl |\éﬁ5blpy . taiiQ offe p@njef'rsgﬁipy&%rmfﬁp&rg& or of the

SSor g bR RS AR, L6 bgunal i o gioi sygpension

2804/iRPPOrGTMERRDO 32.011202), e.g.: (relative) Penetrability n Prer =
Psuspension/Pmedium- Similar use of the trans-barrier flux data, measured with
constant driving pressure, provides more direct but still relative measure of
barrier penetrability/permeability for different formulations. Theoretical
explanation for such comparisons and calculations is given in Critical

Reviews in Therapeutic Drug Carrier Systems 13:257-388 (1996).

To get an absolute Barrier Transport Resistance or Penetrability data, and to
interpret these values in molecular terms, an improved analytical method is
needed, which is described in brief in Definitions sections (see especially e.q.
(*)). To get absolute penetrability - and thus aggregate adaptability - data,
transbarrier flux is first measured serially. (This can be done as is described
in this document or in Biochim. Biophys. Acta 1368: 201-215 (1998).) Barrier

resistance / penetrability value for the test suspension is then calculated from
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illustrate the invention w thout setting or

waledouozaoo ng its limts. Al tenperatures ar ePCTEP2003/011202
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degree Celsius. Carrier dianeters are in 5 nanoneters,
pressures in Pascal (Pa) Q@g_other units correspond to
standard SI system Ratios and percentages are given
in noles, unless otherwise stated. Al neasurenents
wer e done at room tenperature, except when specified
10 otherw se. For aggregate adaptability / barrier
transport resistance neasurenents the test

ttberﬂax asupeessate datasusing et (1 foliowing the desaription given in

RS sgpBong JEIdH Fhltues reTsaHEE TR R bty value,
Ridnvahiept Pérérﬁétel@ What dusenbes tHenad@stabititeoihmied agyregates is
conmer ci a el ectrode. All substances were used

aledusedi ¢&d rﬂfS!lJEﬂlO@r%r /5. a. quality, unless stated
ot herwi se. Mol ar masses were taken to be identical to
t he published reference data. Suspension viscosity was

Rygrenaté adaptabilityisahue rdenmﬁe@wmmethermve:r}sp|prra$slye gifference
roomtenperature h corr anded

ang 20 RPM
trb?el@@i tp/aftain@ piede 'Fﬁfi clically rggygpt d~8$¥ Hhum
kviy %\%é'm& ‘ﬂu?gﬁ?ﬁﬁﬂé%ﬁ‘é %sﬁfbaﬁg-@@% 'n‘ié/mmuﬁiibéh@t"rablllty criterion

ance trans ort” of test vesi C € suspensi on
| givesiréasemabie mmlltsa@nlactfaallm radl yvalues given iaHpp |d@§Hment

s Sl AP TR e S SRSy g IREA B ren

Sédsi)%?\s%'?l _bhgick 86mbiMAfonv@finot 88 rieasiredditef pémtrablllty ofa
rmeate) through but rather penetrate barrier
s Used

fbarsner scptheomeﬁlwm dmwhich theltpsledRogseapies AR SEEP

th d
(R Sgb R rog ok SRR WO RO RIS
PPRsoHien4lity fadtr isrthery typicdlly)takere tete tup tor3-timea (and more
E&EEBEBS%#%géﬁéﬁfahé%'h%n'ﬁ /g towﬁo%v 1%r ’mwalgf0 iction effects.

Exemplary results are given in figures 4 and 5 2. The latter figure also
graphically illustrates the meaning of parameters "p*" (in pressure units, and
proportional to the barrier transport resistance) and "Maximum penetrability"

(= Ppax; in flux per pressure units, and indicative of barrier porosity).)

Adgaregate size (diameter) determination. The average aggregate (most often

vesicle) diameter was measured with the dynamic light scattering (for a few
samples with a Malvern Zeta-Sizer instrument and for the majority of samples
with the instrument with an ALV 5000 correlator. Cumulant analysis method
and an implementation of software package "Contin" were used for analysing
the correlation curves obtained with Zeta-Sizer. To analyse the ALV
measurements the software delivered by the manufacturer (cumulant

analysis or "Contin") was employed.



vesicles through a 0.2 mcroneter filter with good
efficacy. (In our experience, a porous filter acts as

w@2@esmebi | ity barrier when the average pore PCEHEPR10683/011202
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is at least 40%to 50% for the vesicles bigger and
smal l er than 150 nm respi@pvely, and nore
preferably is at |east 100% snmaller than the average 5
vesicle dianeter in the tested suspension.) Barrier
transport resistance is then given in relative units
of 1 to 10 el sewhere (in EP 0 475 160 and USP 6 165
500) and in this docunent whenever reference is nmade
t Bxamples h+1A%Wneter filter. Barrier penetrability,
which in older publications is called perneability, is
[ dentifi ed wth inverse barrier resistance val ue.
Acerpeeitionadapt abi ity is a 10 direct function of the
former value, as is explained e.g, in Crltlcal Revi ews
i 37.74h84%Dad i ¢ Drug RO f@hdﬁy@mf@@w 888 (1996)
or in Adv. Drug Deliy, qg* g ?4 8 (1996). Use
of relative penetrability ‘and barr si stance
val ues is al so convenntmducedlésTa'h&ﬁbarvailamﬂuﬁme gi ven

h f th | f
Che cor respondi ng_ bas ?ﬁéét%ﬁé AT Les' Treasur e
Wi th a given suspensi 98 tafi bbgé@ﬁg%bhé‘@eﬂ%dﬁhollpld

(e.g. water), e.g. (re ative enet rabi it g(j Prei =
PsuspenS| on/ Pred; um c'arasmaabluwmlcphesphatml ¥eerPBr

a neasured Vi ng pressure,
ng-3g§”1%re di rectm%ﬂ@sg&al?? f"&é%r?% e neasure of 20
bar rier penetrabili tybngfrﬁg@éuﬂcgt gra‘d@ MiDEHer ent
formul ati ons. Theoretical explanation for suc

cBrfra?f sIngok¥el cal cuﬁﬁﬂiuﬁhgoqi%CYgﬁW}@i‘ﬁtﬁr(S@S tR- EaIMDCZ)

Revi ews in Therapeuti 8
(1996). To get an abs%p%ag%gﬁélé%@@r anspor e &Houh?
Radifsihnce or Penetralsoltomgptiasphatarbdlﬁ’eo(plﬂg T2)erpret
t hese values in nolecular terns, an inproved
analytical method is needed, which is described in

ctive: {Befésf‘ r§Ret béﬂ\kéﬁ%@nﬁaﬁé'd@%{a\bll%lrﬁg and thus
ute penetrability - and thus

agggmmt@ addawbdby inargasmgl,aacaw'ty of ave bifferpal syrfagtants, used in

aesrmaaten fiti 1 fond s b et sl
Agbmpbat. 201- 215 (1998).) Barrier 30 resistance /

penetrability value for the test suspension is then
cal cul ated from WD 2004/ 032900 PCT/ EP2003/ 011202

Suspension preparation. To prepare a series with changing lipid/surfactant

ratio in the range 1/1 to 9/1, the necessary amounts of phospholipid and
surfactant are pipetted into buffer to yield 10% lipid suspensions. These are
first stirred at room temperature for 5 days and then pre-filtered through a 0.8
micrometer polycarbonate filter to narrow down the starting aggregate
diameter. The average vesicle diameter (2r.es) is determined and confirmed
to exceed at least 2-fold the nominal diameter of pores in the test filter
(2rp0re), Which is approximately 0.2 micrometer. This is done with the
dynamic light scattering e.g. by using a Malvern Zeta-Sizer instrument.
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follow ng the description given in previous sections.
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conveni ent paraneter that describes the adaptability
of m xed aggregates is deguced, e.g. by assum ng: aa
= 11P* 5 Aggregate adaptabiTity is thus identified
with the inverse pressure difference needed to attain
a predefined, practically relevant fraction of nmaxi num
achi evabl e fl ux-pressure ratio; using 50-60% maxi mum
penetrablllty crlterlon gi ves reasonable resuylts.

~anability; V@mspﬁrttrﬂw?@t%eu%@ﬁﬂaw with
rrespo o 570/ I
O EETE TR L HER M
Cfﬂ!@?'lﬁ‘atstéme fialtep! (Aeeaemcbmeé cérnmepeiaky avdildhble yblué" filter
arrier to the mediumin which the teshgd &%fglt g
ainit efSptarivsd Gaftingery Carnany)ipysee forphgte R reveals that

ARG AR bited R LB BB Fooptent e e
Urlélétﬁe%ﬂ’(l) Imate(rﬂﬁsildmrethéﬁ Gdrf (&IHCﬂl'pN)t eeéaiscnexa)mples 40-49 in
mal l er than_57% to allow

via

PP Q. its 166 hpitian saiiareed ity Gp Redeea Fatlens and
CRid pattel bHiFtsItAE 8inimum

%Oderryg%ldr%tté?{ggér'glr%{ee%e@sﬁ%gg%@& ressure units, and

pampunt ofohagen needned Imcrossrthe rs@nsﬂmrmeﬂblﬁ lsarsigE & ingreRSINgly

nulnlpenerrg ny I Pmax; in flux per

IP@@é i PeRCe F?& ‘Eﬂléeoﬁlve of barrier porosity).)

Aggregate size (di arreter) deternination. The average

aggregate (nost often vesicle) diameter was neasured

wFohexarapley whrncl2 mghf/e 9&§P1Qam thg nikgd ampiipat aggrsoates is

With a
n%ﬁpéggqc{)@/ #Bg; Algf ‘éas ﬁgﬁ ST rdzlﬁrébn{g‘ﬁ a bﬁ?fler with 0.2
56@&0&@’«5@5@‘99 rpraéfwauy amhoam a‘aylspm retistadce aven avhen the

i mpl enment ati on of software | " ti,n" were #ﬁ% bontent

f elativenP G TieeR ReneeyFation &5 oM are D/ BFTRES NG
Zﬁ*rfh $'d6‘éé &oﬁg@'&%@%ﬁ@ dith&tidh: \4s MRASUIRIMARAS th?senes In

war e t he manuf acturer Scunul
anahlyastsramuclh@o‘ﬁDSchntaa’stoarm bsiew. 1®BmOI-% relatlve to SPC

shows a clear deterioration of penetration ability of the resulting quaternary

suspension. Rather low transport resistance is now measured for
SPC/Tween 7/1 (in case of 10 mol-% SDS concentration) and for
SPC/Tween 4/1, when SDS concentration is between approx. 2 mol-% and 5
mol-%, as can be seen from figure 6. In contrast, maximum barrier
resistance value of 10 is found for the suspensions without SDS and/or with
little Tween and SDS, the properties of which approach those of plain, single

component liposomes, which also have characteristic resistance value of 10.

Post-test determination of vesicle diameter confirms that vesicles are still at

least 1.3-times greater than the nominal pore diameter.
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Conposition: 37.74 - 84.5 ng Phosphatidyl choline from

waogo4lozano 5 (SPC, - 85% purity, MFC) i ntroduckdI/&B20a51011202
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ethanolic solution SPC/EtOH = 1/1 VN and contai ni ng
approx. 10% charged phosphald pid (presumably anionic
phosphati dyl gl ycerol) 10 187-34.9 ngy Pol ysorbate
(Tween 80, pharmaceutical grade; MDCL) 5.6 - 20 rel.
nol - % Sodi um dodecyl sul phate (SDS, p.a.; MX2)

repl aci ng phospholipid to the given anount ad 1 ni

| sotoni ¢ phosphate buffer (pH = 7.2) 15 Cbjective: to
tExamples $2hdR29t sm bet ween nenbrane destabilising, and
thus aggregate adaptability increasing, activity of
two different surfactants, used in a conbination with

acbinploditioas the basic nembrane forning system

component. 20 Suspension preparation, To prepare a
st.2g8gwi t h changi ng HalysarPaia €Tweehe0) ratio in the

/
Lﬁ%ggﬂ 1to 9/1, th%ﬂgs@gﬁtﬁég%géfﬁw%ﬁ] y-bean (SPC),

phelipid and surf r ﬁlpette into buffer
to yield 10% i pid sumpeitlsiesampldhési®0are first

ti d at t f .
o LT TS g P
filter to narrow dOWhﬁd“Psz:—lié}ﬁg bRBsPIEEIPRIRY e given amount

di aneter. The average vesicle dianmeter (2rleS) is
datidrmi ned and confi rlsetdnic phesahese baffer gt E 22) ol d
the nom nal dianeter of pores in the test filter
(2rpore), which is approximtely 0.2 mcroneter. This

| BbfARe s Withamples 1-120, to test the synergism of different

surfactant action on extended surface aggregate properties.

Suspension preparation. The method used to prepare vesicle suspension

was the same as in examples 1-120. The only notable difference between
both test series was the somewhat greater average diameter and

polydispersity of the vesicles used in examples 121-129.

Transport ability (pore penetration capability and adaptability) of aggregate

suspension . To characterise the resistance of semi-permeable barrier to
suspension flux (= transbarrier flux), the same method as in examples 1-120
was used. The resistance was measured as a function of relative SDS
concentration in bilayer, to determine minimum amount of this latter
surfactant that is needed to maximise suspension flux across the barrier and
minimises the barrier transport resistance value. Experimental data suggest
that the threshold limit is around 6 mol-%, with some uncertainty in the 2-6
mol% region. This is consistent with the results of first test series (examples
1-120) except in that the measured resistance values are now somewhat
higher. This is explicable by different starting vesicle diameter and

polydispersity. The results are given in following table.
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Examples 130-131:

actual amount = 52.2 mg - Na Chol amount in mg

oline from soy-bean (SPC),

Composition:
[ 52.1 mg Phosphatidylch
45.2 mg Polysorbate (Tween 80)

5, 10, 15 mol-%

ad 1 ml

suspension)

Sodium cholate = Na Chol (relative to SPC in the

Isotonic phosphate buffer (pH = 7.2)
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di ameter. 30 WD 2004/ 032900 PCT/ EP2003/011202 - 96-
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(Tween 80) 5 85.8 ng Phosphati dyl choli ne from soy-bean
(SPC), as with exanples 14420 0 - 17.5 rel. nol -%
Sodi um dodecyl sul phate (SDS), relative to SPC and
repl aci ng phospholipid to the given anount ad | m

| sotoni ¢ phosphate buffer (pH = 7.2) 10 Cbiective: as
wi th exanples 1-120, to test the synergi sm of
different surfactant action on extended surface
aggregate properties. Suspension preparation. The

51080 S RO B0 AR s

t{@ﬁ&ﬁ@ms{éﬁd’bﬁS@S)serl es was the sonewhat greater
average diameter and polydispersity of the vesicles

used in exanples 121-129. Transport ability (pore
ratio [ it e
hEBs5RRail T 808 RbERLINLIs Blraisd g
S{ﬁﬁi/lopgre%eﬁml& Haoweesr, tomake sesitiesin mbdgst(formulatlon more

transbarrjer flux), the sa n_exanpl e
unifogm %f@r%ewa' S ETaTe VAL gaHSReON ORavaS pre-fitered
RSB0 A peteAfitef. THIS yieRBASFSIAbS Mthidpppbk 2020 nmt ©

I mum anount his latter surfactant
tdiamete, aeei%ermlnedwihﬂwedyﬂaepehghtﬁcﬁiwmga!ﬁ"@!sél-wﬁ@o{)
barri er g EEI ses the barrier transport
r“égfeé?@ﬁ@e‘ Vadpg@on PUPPWERt al data suggest that the
threshold Iimt is around 6 nol-% wth sone
uncerta| nty | n the 2- 6 m)I %reg| on -|1:hl Sdl S

—

m

fes DE ity). The
PR MRS R i o 75810 o) s
using different pressures applied on the filter to characterise the penetrabllity
of such semi-permeable filter to the test suspension. This revealed fairly
comparable penetration ability for the vesicles with 10 mol-% and 15 mol-%
cholate, exceeding the pore penetration ability, and thus the adaptability, of
the vesicles with merely 5 mol-% of cholate as the third membrane
destabilising component (cf. figure 3). These results indicate that
incorporation of the second surfactant into mixed lipid bilayers does not
increase membrane adaptability proportionally, as one would expect on the

basis of model results shown in figure 7.

Examples 132-138:

See Table 2 Phosphatidylicholine from soy-bean (SPC)
See Table 2 Ketoprofen, sodium (KT);
See Table 2 Tween 80, see Table 2

Ad 1 ml Phosphate buffer (pH = 7.2)
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PCT/ EP2003/ 011202 -97 Table 1: The effect of SDS, as
the second surfactant ( in addition to Tween 80
(MDC1; 10 mol-%rel. to SPCY, on the resistance of

m xed |ipid nenbranes containi ng phosphati dyi chol i ne
(SPC, MFC), as the basic 5 building block, to the
passage through a sem -perneable barrier with pores,
which were at |east -50% snual |l er than the average
aggregate dianmeter. SDS/SPC Barrier transport

(Bhisstie 35 tost 1B SYRptaiStreert o ppefbralfe 1SR BgM G (T
]%d/%?tggég Qﬁthla Zﬁrfaét@’n? @T\ﬂ«eéﬁ) SO?ﬁ/éW&d](SPZ)) sél@p%ﬁsﬁmﬁﬁ terms
nposi ti on

5of. rmeg ag@csgmatadmtmumaw@ rﬁiaiwe@pabélém SPS§, [15
actual anp .2 nmg - Na Chol anmpbunt in 45. 2
r@e'EBFQQS?%'Stbear en 80) 5, 10, 15 o 56 Sodrur
cholate = Na Chol (relative to SPC in the suspension)

ad I nm Isotonic phosphate buffe gg J 21
Test suspension preparation. The stated pho hohp: and drug amounts

were brought into suspension using mechanical homogenisation. That

resulting average aggregate diameter was around 100 nm.

Vesicle transport ability (pore penetration capability / adaptability). The efflux

of the test suspension from a vessel pressurised with nitrogen gas was
measured as a function of the time to determine the pressure dependency of
material transport through the 20 nm pore filter in front of an opening in the
measuring vessel. From the measured flux data, the effective "barrier
penetrability”, which defines the adaptability of the tested mixed amphipat
vesicles, was calculated as is described in the main text body. The
measured curves were also analysed in terms of the pressure p*, needed to
achieve 57% of maximum possible suspension flux/pressure ratio. The result
of the test series indicate that both ketoprofen and Tween can act as a
membrane destabilising component. Consequently, either of these two
system ingredients improves the ability of test suspension to penetrate
barriers compared with simple phosphatidylcholine, reference liposomes in a
suspension without KT or Tween 80. When a combination of said membrane
destabilising components is used, extended surface aggregate adaptability
is increased to the value measured with proper non-ionic Tween-based
Transfersome® suspension, with surfactant concentration much higher than
that used in the quaternary mixture. Data given in Table 2 justify the
conclusion. They are also compared with those pertainint to simple buffer
fluid (Ref. fluid) in which the mixed SPC/KT/Tween vesicles were

suspended.
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W th exanples 1-120, but using a different charged

waeookmsroemt (chol ate instead of SDS). 5 SusperGi/@P2003/011202
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preparation. The starting suspension was prepared as
in previous exanples. Howeyygr., to make vesicles in
the test formulation nore ‘uniform before actua
nmeasurenents, the starting suspension was pre-filtered
through 80 nmpore filters. This yielded vesicles with
approx. 120 nm dianeter, as determned with the
dynam c |light scattering using ALV 5000 10 correl ator
and a personal conputer. Vesicle transport ability
(pore penetration capability / adaptability). The
drablel 2:t Enpernmentai emid fibsesidtsefonithé pcareamen&trqthmaexwments
por e

diff
Eiaa Winomrions quatediary Stshehsione.ff SondipTonpld*SPC; MFC), a
P&RBHKEPIMDEY), dRd TweatE80 SRCH ebiRepEAdE I afbuffer t T = total

tes suépen3| on. This revealed fairly conparable
plthtratl on abi I|ty for the vesicles with 10 nol - % and
15 nol -% chol ate, exceeding the pore penetration
ability, and thus the adaptability, of the vesicles

| holato—as—

puth nerely o ool 0ot FERE-aa —
degeaiio i si ng Kelepei@ht | (cf . PTigurp 3). mse res,u/i\?%ptablllty

'[%\%%?SPI:PE\‘ [rA81% BfTPLIPJTaHMPb 1of [he'sepandec’] | a, [MPa'] -

surfactant ipfo nmxed hi[avels does—pot

|01(i4|m§9@e$bem)r ane Gadapt ab‘ri Bity propohef 'Bﬂ%?“lrélb'e a$ orls 0-3)

Ut o _expeCt [om ThE” UAsT 249 JPSC] REPHEASLSBIgV] 110,415
fiqure 7. Exanples 132-13 25 Cohposition  Seg

Tabl e 2 Phosphati 8§l choli ihéGfi'rQ)ﬁ?say bé&4h ¥ BPC) See0.602

AR VT S DT T s
2604/ 032900 PCT/ ERR003/ ()10120& 0.01 227+ 3 - 5.000
0 (=Ref. Fluid) 0 Not 613+ 15 Not

applicable applicable
Examples 139-142:
Composition:
75.0 mg Phosphatidylcholine from soy-bean (SPC),
used as a saturated ethanolic solution
SPC amount = 75 mg - Brij 98 content given in
Table 3
25.0 mg Ketoprofen, sodium (KT)
See Table 3 Brij 98
Ad 1 mi Phosphate buffer (pH = 7.2)

Objective: to test adaptability / pore penetrability supporting activity of a
different surfactant (Brij) combined with a membrane destabilising drug (KT)

in lipid (SPC) extended surface aggregates.
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terms of m xed aggregate adaptability and relative
capability to cross 5 sen1q%ﬁneable barriers. Test
suspensi on preparation. The Stated phospholipid and
drug amounts were brought into suspension using
mechani cal honogeni sation. That resulting average
aggregate dianmeter was around 100 nm 10 Vesicle
transport ability (pore penetration capability /
adaptability). The efflux of the test suspension from
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|ncreased to the value nmeasured with proper non-ionic
Tween- based Transfersone(r) suspension, with
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Brij 98 KT p* Prax Adaptability
[mol% of SPC] | [mol% of TL] [MPa] [10"m Pa'sec”] | a, [MPa™]
0 33 1.66 % 0.07 345 + 37 0.602
2.5 33 0.56 + 0.07 266 + 28 1.786
5.0 33 0.29 £ 0.07 191 + 30 3.448
7.5 33 0.32 £ 0.06 171 £ 21 3.125

$The quoted error only accounts for analytical and not for experimental data

uncertainty, which for example 16 exceeds 80%
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WO 2004/ 032900 PCT/ EP2003/011202 _100 Table 2:
Experinental and fit results for the pore penetration

we@zxpeaisayent s done with various quaternary SuspEnBPmN3011202

of a phospholipid (SPC, MFC), a drug (KT; MDOCl), and
Tween 80 (MDC2) co-suspendgg,in a buffer ; TL = total
5 lipid Tween 80 Ket oprofen E’Prmx Adaptability [nmol %
of SPC] [nmol % of TLI] [MPa] [10-11m Pa"'-sec'] aa,
[MPa'] O (Liposones) O > 3 Not neasurable (< 0.3) 0
25 2.41 0.15 Not neasurable 0.415 0 33 1.66 0.07
345 37 0.602 10 33 0.25 0.03 230 17 4.000 50 O
Ex@mpks)142446: 3 5.000 0 (=Ref. Fluid) 0 Not 613 15
Not applicabl e applicable Exanples 139-142: 10
Conposition: 75.0 ng Phosphatidyl choline from

S@ampggiﬂoﬁ_SPC), used as a saturated ethanolic

solutlon C anbunt = 7 content gi ven in

= 75 ng - Brij 98
180magl e 3 25. 0 TejalkipihPilefireludingBRimandriweep B0k, e

Brij,98,Ad 1 P éOSH)_ 0
é}?ereilﬁp e‘.} to t s'}osggéﬁﬁgélﬁ?lmé{/{r%po e e_paerﬁgsﬁ?% ility
[P Tabigw acti Vivieero80a different surfactant (Brij)

conbi ned with a nenbrane destabilising drug (KT) in
|$eR dablepk) ext dHEOEMAS f ace aggregates. WO

2806n3BrRR0 PCT/EHRIANGIIESHE 02

5.25 Benzyl alcohol
Ad1g 154 mM Phosphate buffer, pH = 7.2

Objective: to test the effects of a surfactant (Tween 80) and a drug
(diclofenac), as two membrane destabilising amphipats, and of a short-chain
alcohol (ethanol) as an additional - and potentially the second membrane

destabilising amphipat.

Vesicle preparation was done essentially as described in example 8 of
WO 98/17255, but a more modern version of barrier penetration assay was

used to assess vesicle aggregate adaptability. For historic comparison,
vesicles with a similar overall composition but lacking ethanol were tested (cf.

examples . The results are given in Figure 8 and in Table 4.

Due to the limited measuring range of pore penetration assay, it was only
possible to obtain a rough estimate for the adaptability of extended surface
aggregates tested in this test series. The estimated p*-vaiue of the
preparations containing ethanol were lowered to ~1.6 MPa from ~4.8 MPa
measured in the absence of this alcohol. (It must be kept in mind, however,
that experimental variability in these tests was at least 50%, as the standard
deviations given in Table 4 only stem from the fit routine.) The direction of the
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SThe quoted error only accounts for analytical and not for experimental data

uncertainty, which for example 16 exceeds 80%.

Data given in Figure 8 and in Table 4 imply that ethanol makes the tested

lipid aggregates more adaptable. The effect is much smaller, however, than

in case of using a surfactant, such as Tween 80 (see Table 2).

Simple use of a membrane destabilising drug (diclofenac) and of a short-

chain alcohol, as membrane softening agents disclosed in the prior art, thus

only produces extended surface aggregates with an adaptability significantly

inferior to that of the formulations disclosed in the present invention.

Specifically, the formulation described in Example 8 of WO 98/17255 is

capable of crossing semipermeable barriers with narrow pores, but leaves

space for further improvement. Ethanol containing, diclofenac loaded

vesicles, indeed, are more adaptable than the ethanol-free vesicles.

However, even the former vesicles have a much higher p* value, and

therefore are far less adaptable, than the ternary mixtures of




5 See Tabl e 4 Phosphati dyl choline from soy-bean (SPC)
See Table 4 Tween 80 See Table 4 D cl of enac See Tabl e
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Phosphate buffer, pH = 7.2 Objective: to test the
effects of a surfactant (Twagn 80) and a drug

(dicl ofenac), as two menbrané destabilising anphipats,
and of a short-chain alcohol (ethanol) as an
additional - and potentially the second nenbrane 15
destabi | i si ng anphi pat. Vesicle preparation was done
essentially as described in exanple 8 of WD 98/ 17255,
tphtosphatidydchmditier 8 no- &nmln’fadbaﬂtr('rweeﬁe&@tm kejapeofeny

s e T

' ‘(B@%‘Ea"dlilsﬁg) EBﬁfblohbﬁﬂ Rich dsTPlea 86! Bﬂtéctlweﬂedtedureme lower

. exa . The results are_ given |n Fi gu 8
it VRl 8n or bua highaniiu afithe sepditied farmuia %é h ﬁgaaérler
el A O S e

Sé{héﬁ@]e 25 aggregates test ed in th| s test series. The

estimated p*-value of the preparati ons containing

et hanol were lowered to -1.6 MPa from-4.8 MPa

"?ﬂfe%ﬁ)qe Hbéﬂ%etoq'gé%‘ﬁ hatiat idHst ndd ?ﬁéfﬁbrar{é &esﬁﬁﬁ'!ls@?
however that experinental vari abil

i asbmb@mtk ehbaldviss pegsant irsan aggtegade wiih extanded gurface in

R foaflileR ouBerBss s AReNEPuB0R! B9abHER sbithce
P£§ Eﬁé@%%&r@@@e of 2 0Bidc Ranep| hAd edenabliedistlosetife the

ated absolute difference in p* is not
spripri drt, dainsufficientdorn reauhing the gdgaldri vi ng pressure and
aggregate adaptability analysis for 5 the test. Ex
Tween 80 Et CH Dicl of enac p* Pmax Adaptability

Examples 147-150

Composition:
80.0-71.4mg Phosphatidylcholine from soy-bean (SPC)
20-28.6 mg Ketoprofen, sodium (KT), replacing SPC
in the suspension to achieve constant amphipat
amount
ad 1 ml Phosphate buffer, pH = 7.2,

if necessary readjusted with NaOH
Objective: to demonstrate that ketoprofen, an NSAID, acts as membrane
destabilising component and can render mixed amphipat aggregates with

extended surface adaptable enough to penetrate narrow pores.

Test suspension preparation. The stated phospholipid and drug amounts

were brought into suspension using mechanical homogenisation. That



[mol % of [w9% [w%of TL] [MPa] [10-"m Pa" aa, [MPa']
SPC] ' sec'] 143 0 0 10 (4.8 1.6) Not 0.208
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20 146 10 9 10 The quoted error only accounts for

anal ytical and not for expejjsiental data uncertainty,

whi ch for exanple 16 exceeds 80% Data given in Figure

8 and in Table 4 inply that ethanol nakes the tested

10 l'ipid aggregates nore adaptable. The effect is nuch
smal l er, however, than in case of using a surfactant
such as Tween 80 (see Table 2). Sinple use of
niesbltingeavesagebygregaie dianoete( waaasptéwaapom For geference, a

crabbaEbIe bR bopBiyG SFIC R ST LARIRTS 75/

eofRfie tatiivhe ceedggr egat es VVI t h an adapt ab| lity
significantly inferior to that of the fornulations

di scl osed in the present i nvention. Spem fically, the

-'-' pe

pof e, tebttsuépeasm frcﬁﬁ avxasml bwssﬂusedh wnth| m’piogele geatwas
oade vesi cl es

Et h | t f
nessuredua el efingiias et R RS fiiependency of
Vﬁ%@ﬂleﬁ?ransbeﬂﬁl\{ﬂugh%é@d e ﬂd?é HREr Pt &%H@Y@wlﬁg in the

her and therefore are far | ess

gdcﬁasabg@ vegsmitg ci)?rhm ﬂlﬁermaa?urﬁd)ﬂuxrd%a,dhe\ﬂﬁ@@gq 'barrieno
BROPBARILY s (IHIER Aefinet i afFRBR IR, o Yeitage el amphipat

dgesiticBeflat BajbaMted s it esbabed ircinal mat‘nftegt body.aThe
surfactant-Ili ke menbrane destabilisin onent

< MePSHESATORRYARS BEEToialsq apalyseq in tﬁt’F@&fége PRESStEe Povisgeded to
; 89%‘3\/8’%7@“% x'irHHﬁt &lgoar o & su%Héné;lén 'flt]?/gri:%%JréQQtlo The

HEVse dh Ot FgU usron i's
peakulated by-vammfdanéasied frotrh2.4i1at 045 MBarfmestn value + standard

C oA heough 1.66 + 0.07 MPa to 1.36  0.10 MPa with increasing drug
concentration. This is indicative of membrane destabilising activity of the
drug, which arguably promotes bilayer flexibility and permeability. More
detailed information is given in Table 5, which reveals essentially identical p*
values for the SPC/KT 3/1 mol/mol mixture and for the reference anionic
Transfersome® suspension. To deduce vesicle adaptability from p*-value,
contribution from suspension viscosity effects must be included or must be
known to be negligible. This is not an issue, however, as long as one can
make comparisons with suitable reference formulation(s), as is done in the

following table by inclusion of last line.

In this test series, an in all other practical examples reported herein, the final
aggregate diameter after narrow pore crossing was at least 300%, and
typically was more than 400% greater than the pore diameter, the final to
starting aggregate diameter ratio being typically > 0.70, implying
fragmentation of less than 30%, and more often merely 10-20%.



ethanol. It therefore stands to reason that at | east
two nmenbrane destabilising conponents should be

wWEe@gms900 N an aggregate with extended surfacePCTEPZ03/011202
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adequate quantities to maxim se the adaptability of

ext ended surface aggregateiumwbre use of a |ipid,

et hanol and a drug, as is disclosed in the prior art,

is insufficient for reaching the goal. 15 Exanpl es

147-150 Conposition: 80.0-71.4 ny

Phosphati dyl chol i ne from soy-bean (SPC) 20-28.6 ng

Ket opr of en, sodi um (KT), replacing SPC 20 in the
suspensi on to achi eve constant anphi pat anmount ad 1

m Phosphate buffer, pH = 7.2, if necessary readjusted .
wiTabl&a8H Pi5 @sultst i based conleggnst’) afos theat barrier” penetrability

RS ) BB, 5 R Ao SRS Libbterses
wgyuiff@eéh?ﬁ&amrﬁgl,répemwamﬁ@bl e enough to penetrate

row pores. Test suspension preparation. The stated

‘iuu:s.r_u, RPT Ot UT g amogRT S 30] WeT €por ougnt T M Adaptability
uspensi on usi ng neg¢hanic honoggni sation, That
e

004fre&2008] PCT/ EP2003/ 0IMBal - 1p1PesuPei fgc dver agéviPa’l

S fr-e—er—tet-et . TTo ior‘e[ elce, ~83
Conp 70;bl e suspensi pn cont gl ni ng Sngoé Eaggﬁ um

—

holgie 1n 3.75/1 ol ral+ 046t o vaNdt sesthsulabMesi|cl €0.415

‘-f—a-nsgﬁ-u——ah-'-l—i—t—%él t-br—eapabi-ty—
dap¥dbility). The effl1§iﬁpithe test suspensiod fr3&P2

. pressuri sed Wiitds noHodgep gas3yms 37nmeasyr ed0.735
s 3 function of the tine to t ormne the Nnraccilra

epeeferusy agipnic el i all- #r-0Ad80rt |t hr odth*BRe 20 [nm 0-568

fi:tC| LR f 1 Iy . I :
ves-g'éq q”@?Srﬂ”ﬁ%é’“ﬁé?@ﬁﬁéf u@ac'igﬁ:aa? HP%Q%Eﬁ ec:tc] ilé\rr/lg{g'i.l tal data
" bakééredinty, the latter often amounting to 20-30%. ¥ These Tfs vesicles
were prepared from an SPC/Na cholate 3.75/1 mol/mol mixture.

Graphic representation of the results of these experiments is given in Figure
9.

Examples 151-153:

Composition:

75.0,75.0, 37.7 mg Phosphatidylcholine from soy-bean (SPC)
25.0, 25.0, 0.0 mg Ketoprofen, sodium (KT)

0.0,25.4,62.3 mg Tween 80

0.0, 0.0, 37.7 mg Ethanol

ad 1 ml Phosphate buffer (pH = 7.2)
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curves were also analysed in terns of the pressure p*
needed to achieve 57% of n pbnun1p033|ble suspensi on
flux/pressure ratio. The cul ated p*-val ue
decreased from2.41 0.15 MPa (nean value standard 15
error) through 1.66 0.07 MPa to 1.36 0.10 MPa with

I ncreasing drug concentration. This is indicative of

nbrane destabilising activity of the drug, which
HM i nsbthassynaraiptic effeckofihkisegondand first membrane
f t
8bFERlctd gl (P8 BOcRetoR o, thsherk g e of an

vekiensletiauridee 9Rdate Hdbptailityp! m xture and for the
ref erence anionic 20 Transfersorre(r) suspensi on. To

deduce vesicle adaptability from p*-val ue,

. . f t
Fggggégﬁbhﬁe@é@ﬂg \A%%eéb?eﬂf\aﬁ%grfégé%rh\é gal%b\{nﬁ%gﬂﬁg?e s ££7.150.
not an issue, however, as |long as one can make

C .é: ' " J 2 [
| T%sﬁrléﬂldﬁﬁhé Qéét s‘h%?éﬁ&on"%!?m'té]ni’?"nhI ﬁ\tohe/f Tween is much

practical exanpl es repor herei n
ab@h@gmaﬂ fﬂféh@f@mw!ﬂttm thad cootaipomerely phesplyoligid (as the

5 atiPtthef e SelOBRn fos' 2 cliicis atdia, memiptane

aggs;tabﬂismg;l isarfattaht-lild hfphm Pgér)‘@?ﬁgﬁisy Thid !iszé]eﬁ%)F seen
SS %

?B@% 30 fragmentati on of

0 Feif. waCboﬂ)estmaomﬁ/S@ls@dagemﬁnwm Suspesion
based on eq. (*) for the

bﬁ@??%{i?}ggpgb? pfr?%ﬂ %f | ux/ pressure ratio)

experinments done W|th t he suspensi ons characterised

by different Iipid/drug, SPC/ KT ratios SPC/ KT p* Pmax

Adaptability [nole/npble] [MPa] [10-"m Pa-'-sec-'] aa,

[ ERampled @54-158:Not neasurable -0.3

Composition of agaregates:

75.0 mg Phosphatidylcholine from soy-bean (SPC),

the actual value is: 75 mg - Tween 80 amount in

mg

25.0 mg Ketoprofen, sodium (KT)
see the following table =~ Tween 80

ad 1 ml Phosphate buifer (pH = 7.2)
Reference buffer: Phosphate buifer (pH = 7.2)

Obijective: to study the effect of relative concentration of a surfactant, as the
second membrane destabilising amphipat, on adaptability of extended
surface mixed amphipat aggregates.



4/1 2.41 0.15 Not neasurable 0.415 3/1 1.66 0.07 -
0.602 2.5/1 1.36 0.10 345 37 0.735 Reference

w@rioasxo0f s* 1.76 0.13 318 39 0.568 5 The qeOr/EP2003/011202
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error only accounts for analytical and not for
experimental data uncertaijpgy, the latter often
anounting to 20-30% These fs vesicles were
prepared from an SPC/ Na cholate 3.75/1 nol/ nol

m xture. G aphic representation of the results of

t hese experinents is given in Figure 10 9. Exanples
151-153: 15 Conposition: 75.0, 75.0, 37.7 ny
Phosphati dyl chol i ne from soy-bean (SPC) 25.0, 25.0,

t opr . j s Ah7 4, 62.3 ny
SlkohlS Qg UMb i7-f50 7 0%
Phosphate buffer (pH = 7.2) W) 2004/ 032900
PCT/ EP2003/ 011202 - 107 OCbiective: to test the

weEe hhspdit bl orteh ﬁ&ﬁa?tw aapabilityst adaptabiibg data, as
destabi I 15l ng anphi pat ($ et opr of en

rroepeuedvial s tgstiserias, @qanfgm apeltaxpasd thg fingings obtained with

SBRRA 14/ 1R0" Tt actirg) SR PR B/aRR Ystabilsing

\&ﬁhﬁbmﬁtrlﬁflﬁmi tlﬁoalblhty)of(tps(rwmnstamm p:eneieepatblarmery even
/ adaptability Transbarrl& flu the te i
s\MB@lértBISoﬁue‘aﬁfﬁat % rpgje%efﬂrdﬂ CTHEE rm@wnﬁmuren."@fﬂslv in sma

t%ﬂ@uﬁp rast IB of &Y RRthld ﬁiatlﬁﬁ'lﬁq?\ﬁ&rﬂ%r & I)éast approximately

(as t aS| c anphi pat) and ket oprofen
(:&5 m%uahdcevmtbetter mmf%ne Daiesgluem insTale 6 justify the

factant -Li k hi t |
S 8 B Ba R AT PR ok Bl T basec
dERARASEEM ﬁﬁhﬂﬂa@tmpe{R&f&encél Tfs)diaviad ewitibythar ibuiffey  fluid

pressure. _ _
(Reference fluid) in which mixed amphipat vesicles were suspended.

The suspension viscosity for example 157 was around 730 mPa s at 20 RPM

Table 6: Fit results for the pore penetration experiments done with various
quaternary suspensions of a phospholipid (SPC; stable membranes forming
component), a drug (KT; 1% membrane destabilising component), and
Tween 80 (2™ membrane destabilising component) co-suspended in a buffer

at different relative concentrations of Tween 80.
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15 Exanpl es 154-158:
nmg Phosphati dyl chol i ne from soy-bean (SPC),
wa@ceaab29v@l ue is: 75 ng - Tween 80 anmount in
ng Ket oprofen, sodi um (KT)
Tween 80 ad 1 m Phosphateggffer (pH = 7.2)

20

Ref erence buffer: Phosphate buffer (pH = 7.2)
bj ective: to study the effect of relative
concentration of a surfactant, as the

dest abi | i si ng anphi pat,
surface m xed anphi pat aggregat es.
PCT/ EP2003/ 011202

Conposi tion of aggregates:

75.0
t he

POT/EB2003/011202
see the follow ng table

25

second nenbr ane
on adaptability of extended 30
WO 2004/ 032900

108 Suspen3| on preparation: as
Pt VST O T arrsp@ - ant T 1§ Xgd RaKilR
JEFle 55’??%55&8?38 Fiilty / Padapt a#n | i ty;lH data, a Al
reaslifmol% of SPCE tegt s@MPals, comTCiVm%mdS@(ba d 2.HMPa™]
Hadi-Rgs—abtared es—4 dbbgdg
s th8 second msnbrdne R p:% Si ng
ApA 0ves, the abi 11ty as5f geto5su:pensjzgm+128 pene=trat1e961
harrilers even vwhenlthis surfas 0 "SC:".; Y
W88 ¢Rary mi xture er®PYEPiP4s mhl | %?ﬁ)ﬂ% IonB@g
GEgiEVe Concentratijon 93 + owsen| 1s ak13 gagt 4.348
ximately 10 2.9 mol -9% andleven better 5 papl-04
given in Table |6 9280102 t he cdhetddi on. |The94°
I.II t EInggice| non L. C 3 TVWeer - bakasho
<ﬁfe? ﬂé forrul a?l or?bU(J'Re erengée)ﬁTfs) and with

e

mey T 5 ciTTm
. Bill':?]e 1susper

v\nl wiaVal

o

’Wdf appllcable

eXRREHIRRY Sthd 95keMbiidh ¥RbLALSY to 20-30%.

nphi| RAEIERET ﬁ‘l"gs wirid -
H L
R Me%@l BITOF PUBAERLIS PLANENECRATA petiel PRPFIHeNal data

Reference Tfs vesicles were prepared from an equimolar (50/50 mol/mol)

SPC/Tween 80 mixture.

Examples 159-160:

Composition:

43.65 mg Phosphatidylcholine from soybean (+95% = PC)
72.00 mg Tween 80

34.35 mg Ketoprofen

6.08 mg Sodium hydroxide

5.25 mg Benzyl alcohol

36.51 mg Ethanol 96%

ad1g 154 mM phosphate buffer, pH = 7.4

Objective: The confirm novelty of the formulations described in this

application in general.




qguat ernary suspensions of a phospholipid (SPC, stable
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(2nd nenbrane destabilising conmponent) co-suspended in
a buffer at different relati,ve concentrations of
Tween 80. WD 2004/ 032900 PCT/EP2003/011202 -109 Nr
Tween 80 content p Pmax Adaptability [nol % of SPC]
[MPa] [10-1'"m Pa-'-sec-1] aa, [MPa'] 0O 1.660.07 34537
0.602 154 1.25 0.51 0.05 293 23 1.961 155 2.5 O 50
0.04 339 26 2.000 156 5 0.23 0.03 215 19 4.34

1 the pucpase, tite olpsesBexamplesiven mafsew&ﬂérr@l?e/éntr%tents

JabPalioh® 886 rerbuBRd cbRESR) o) pERTRAI o pict

aeaERings MonRsGEh pievid Wy artidcuinents. Brperimenta procedures were
experinmental data uncertainty, the |atter ofte

snloeied cgespoudingly, CReARiTEREE Usege,QldneremoRer: analytical

éb%ﬁ%rdgd froman equinolar (50/50 nol/nmol) 5
ween 80 m xture. Exanples 159-160: 10

Conposition: 43.65 ng Phosphatl dyl chol i ne from soybean

: 7 ﬁz\/‘\;ga% an gthﬁgcoggﬁgﬁpp gn Qgﬁlﬂ surfactant

%één '8@ ﬁht@f‘é’&ts %@@ membrane destabilising component, was used at
the level suggested by examples 40-49 of USP 6 165 500 (or of the
equivalent EP 0475 160 A1). An equimolar mixture of phosphatidylcholine
and Tween 80 was chosen, as the adaptability of such mixture, expressed in
terms of its inverse value which is proportional to the tested barrier
resistance, for such mixture approaches zero. On the other hand, the
partially ionised ketoprofen, which binds to lipid bilayers and makes such
membranes more flexible, was used as the second membrane destabilising
component. Such a drug usage is taught explicitly in WO 98/17255 for two
other NSAIDs: diclofenac and ibuprofen, e.g. in Practical Examples 8-17 and
18-25.

The tested membrane composition thus corresponded to the optimum
SPC/KT ratio suggested in Table 6 for the SPC/KT/Tween 80 mixtures with
an increased molar SPC/Tween 80 ratio. The weight percent of ketoprofen,
relative to the total lipid concentration, was thus around 3/1 and hence similar
to that taught in said examples in WO 98/17255 for diciofenac, which cover
molar ratios 4/1 to 1/4. Also in accord with WO 98/17255, an isotonic

phosphate buffer was used to suspend the resulting mixed lipid vesicles.

Hydration of the components mixed in given proportions produced a clear,
yellowish fluid. This is indicative of micellar suspension and implies that the

tested mixed lipid aggregates are colloidally not stable. Determination of the



ad 1 g 154 nmM phosphate buffer, pH = 7.4 Objective:
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PCT/ EP2003/ 011202 -110 For the purpose, the cl osest
exanpl es given in previous_{gl evant patents
(applications) were reproduced conbining all the
potentially relevant explicit teachings from such
previous art docunments. Experinental procedures were
sel ected correspondi ngly, except for the usage of nore
modern anal ytical 5 methods. Suspension prepar [

1 on, .
Caveragestiamptan@f agaeegates Bheyeh suspapsiamuitl (g ax'ﬂ%mtc light

t
YR 6 Bafu BT BadEal bt dbbrox. 22 om.
ewhighl i Snciinpg&tié wilbRxistéfibe oP0egiolespf the 10
equi val ent EP 0475 160 Al). An equi nolar m xture of
phosphati dyl choline and Tween 80 was chosen, as the

aﬁﬂﬂﬁ@@mé’ éﬁépﬁfat@ﬁm W‘F}Hﬁé Héﬁ'es iS5 Baffer flom! %ot ||p|d to

ers portlona to the tested
ba0v% ttal lipak insaldng essémtraltyuhe saime: obserupiiorofurthes cogoborated
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ﬁ:@bﬁ%ﬁﬁoﬁ@ q’ﬁée??%@' eﬁten“@?edlﬁf@i@n&ﬁ rélagve %Qﬁadtant
rane des isin nponent. Such a dru

age
i sonwgratloem a osacttwofg 2 ttm;s gazatingss SP& TwRen 21/é rmol/mol

T T e

cggggégdtég)n t hus corresponded to the optimum SPC/ KT
ratio suggested in Table 6 for the SPC/ KT/ Tween 80
m'xtures vvith an increased nolar SPC/ Tween 80 rati o.
r Igfolae
{ HEGRIP TIEEF 80 i BEYAIR] e tRher B ablaie olar S
heoneerstratldrwropbsed irmexamplght 58 thusalestabibisas the threanD

Zﬁéﬁé?%pi%m%é'ré’éﬁ STt wpen SEEsTuafisadan B gh oo ths

zﬁﬁ B&%@éﬁglﬁﬁﬁﬁ@fro\ﬁ@mélécﬁﬁbhatléhlwﬁéldvél’ﬂe
resu t|ng m xed |liprd vesicle
experimental teachings in patents WO 98/17255 and EP 0475 160 A1
therefore do not fulfil the required stability criterion for the extended surface
aggregates and consequently do not represent prior art to present

application.

Comparative Examples 161-162:

Composition:

66.71 mg Soybean-phosphatidylicholine
11.00 mg Tween 80

22.21 mg Ketoprofen

0.00/66.71 mg Ethanol (EtOH; for examples 16 and 17, respectively)
11.56 mg NaOH (30%)



Hydrati on of the conponents m xed in given proportions
produced a clear, vyellowish fluid. This is indicative

w@Roomioazho ar suspension and inplies that the 3BCT/EB10681011202
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m xed |ipid aggregates are colloidally not stable.

Det ermi nation of the WO 20G4A4032900 PCT/ EP2003/011202
- 111 average dianeter of aggregates in such
suspension with the dynamc light scattering
confirmed the conclusion (nmean particle dianeter
approx. 22 nm which is inconpatible with existence
of vesicles). 5 Diluting the preparation with the
50 esgondi ng biNa metalyigwiphides total lipid to 10%

total Lipid, mld.ng:ess ' same observation
f1u¢’¢lqé9 corroboba\%gjd&ﬁ}%;ét?@sﬁqt&gased on the
eXReh@Q i nf or mBuitghydoxytolydres (BHAT) dyl chol i ne
solubiTisation b ween 80, even a reduction of
ref@inge surfacﬂ‘é@ﬂ'ylp@ﬁhﬁé’lﬁrati on by a factor of 2,

t eating a ween 80 2/1 nol/nmol 10 m xture
RO S onited

w th approx. 30 nol - % ketoprofen, still would
¥8.26dngnst abl e Beygykalebhsl Addition of Tween 80 nuch

beyond the rath I el atiye lar ,, C entration
Abp&sed in exa%@é“oﬁl Q%E?S{%IQEB%’\%MH §§?t he three 15
conponent |ipid aggregates to the point of
solubilisation, or at close to this point.

bjentives:drisst ool aiesk membransdestabitising anst aggregate

rel evant. experinment al ' I :
caartButy, RiFe st o SR s, P P8 e of Eongenprations
t@@sfdrmi ihﬁiﬁeﬁb@fidviehﬂgﬁé (dey USP ? |(165t5®® m'?the ramxii/aler;t EP
surface aggregates and consequently do not epresent.
pP4Th 180tA o Thedesrks, varpf T 2alfi o ,gpngm&qtg@? Bdaptability of
SFRdRarks Aot T DETTRAT IS P Befior Gandot he pevly
nprofisedriofrmulafio®) / 66. 71 ng Ethanol (EtOH; for

exanpl es 16 and 17, respectively)

Second, to test the effect of system stabilisers (Na metabisulphite; EDTA;
BHT, benzyl alcohol) on essential characteristics of extended surface
aggregates. The results confirmed the that the key system parameters, which
determine the suspension ability to cross semipermeable barriers, i.e.
pressure p* and aggregate adaptability, are not inacceptably affected by such

additives.

Suspension preparation. Vesicular intermediate preparation with 17.14% total

lipid containing no ethanol and ketoprofen in identical concentration as in
Example 157 was mixed with the SPC mass equivalent of ethanol. This was
done to match as closely as possible the examples 8-17 given in

WO 98/17255. To meet the needs of pharmaceutical formulations as well,
several suspension stabilising agents (EDTA, BHA, methylparabene, and
benzyl alcohol) were included in the formulation. Characterisation was done

as with examples 147-150.



30 11.56 mg NaOH (30% WO 2004/ 032900
PCT/ EP2003/ 011202 -112 0.50 mg Na net abi sul phite 1.00

wOorgoomioswaé um edet ate (EDTA) 0.20 ng PCT/EP2003/011202
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But yl hydr oxyt ol uene (BHT) 1.46 ng Met hyl parabene 5
1.00 ng Linalool 5.25 ng Bgn yl alcohol ad 1 g 7.8 nM
Phosphate buffer, pH = 7.2 jectives: First, to
check menbrane destabilising and aggregate 10
adaptability increasing effect of ethanol was in the
range of concentrations described in previous

i nventions (see USP 6 165 500 or the equival ent EP
0475 160 Al). The results, given in Table 7, confirm
that the adaptability of the aggregates proposed in
Malde 7arResutsf of diivihg pressure arithaggiegate adepiapility analysis for
proposed for JF tions. 15 Second, to test the effect
X e2mPH isers (Na metabisul phite; EDTA; BHT,

benzyl alcohol) on essenti t eristies—of

extRaTealationr f ace aggregat e€ The fesul t Freonf i r npgaptability
the that the key system pangogters Iml@v(nﬁetﬁy)]rr g, [MPa™]
the suspension ability to cross sehiperpeable

barErasmle 161 @0 BOHr edsra3F0-aHT aggrggggé:f“ 4.292
a’dE&éﬁ(x)éléHB (with EtGHT |7 0388aR 868y | af Tesi8d oy such 7.519
fa(uldl t1ves uspensionlipreparation | \Vesicular

[

Hher quatedtesrqr epyascovns\ipr Bnalyticabgnéngt for expegmental data
cont aj nitng no et hanol and ketoprofen in identical
c‘H?ﬁeét?t"?Xtion as in 25 Exanple 157 was mixed with the

SPC mass equi val ent of ethanol. This was done to

mat ch _as closely as possible th I 8-17 qi
| SPeUioBly1 {IEBressHramRaUTEAdo SR YeSICIHT AT AKGE NRiTRY| Pores, P

SR aTA BNeABAlEl e SRYEREE ot iORTRIRO 245iEd & 0033
mPa; this is a decrease of approx. 40% and thus near the limit of
insignificance (see Table 6 for comparison). The reason is the limited assay

resolution, which for p* in the studied situation is 20-30%.

Speaking in absolute terms, and making comparison with the magnitude of
positive effect on aggregate adaptability caused by Tween 80 (cf. Tables 6
and 7), ethanol in the range disclosed in USP 6 165 500, EP 0475 160 A1
and WO 98/17255 only increases the adaptability of tested aggregates
moderately. Similar conclusion is reached by comparing examples 50-61 in
USP 6 165 500 (or in the equivalent EP 0475 160 A1).

Comparison of the results from experiments 161 and 162 and 157, moreover,
confirms that the tested system preservatives (Na metabisulphite; EDTA;
BHT, benzyl alcohol) neither affect negatively the desirable extended surface
aggregate adaptability nor do they change much the pressure required for

driving adequate suspension transport through a nano-porous barrier.
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Characterisation was done 30 as wth exanpl es
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7: Results of driving pressure and aggregate
adaptability analysis for_1§ anpl es 15 and 16.
Forrmul ati on PPmax Adaptability [MPa] [10"$ kg /
(m2sPa)] aa, [MPa'] Exanple 161 (no EtCH) 0.233

0.013 216.5 7.4 4.292 Exanple 162 (with EtOH) 0.133
0.006 254.3 9.7 7.519 The quoted error only accounts
for anal ytical and not for experinental data 5
Bampleis63-16peci fically, the pressure required to
drive vesicles through narrow pores, p*, was found to
decrease in the presence of EtOH from0.233 MPa to

EddBosifib: this is a decrease of approx. 40%and thus
near e 1imt of 10 insi gni_fi cance (see Table ?Ft(?r
Enmgr i son). The readthosp avdtécholmf&“ﬁﬂgﬁan SPC),
resol ution, which for,p* i ' Ssituation is
) B0 Speaking in g%eg%;?ﬂgféeﬁiégpﬁlsdﬂgﬁ maki ng
W ﬁ)ﬂﬁwigigt tlab})ehle Mgt 801 émof-% medeiringve $PEEct on
aggregate adaptability caus by Tween 80 (cf,. Tables
@dglﬂ%and 7), et hanol\)o?Wrtoﬁggr’HK{btéu rs(B?'o%éoé)i n USP 6
165 500, EP 0475 160 Al and WD 98/ 17255 only i ncreases

the adaptability of tested aggregates noderately.,
Dbjektive:donestithie dnfluenceexfddtreid stgngtinphiherylie jnorgarie

ey e o e aqaeoiy o Mot roeipALtby FelSa sisnrbfpg
tléjcﬁhgﬂqiemogﬁg 157, noreover, confirnms that the

system preservatives (Na netabi sul phite; EDTA;
BHT, benzyl al cohol) neither affect negatively the

ggf&ﬁ%ﬁ%ﬁ%éo%qgﬁ&l SHE ' AS B ct&ABAA T Re ?éei%%%?leh%ibﬁ wWay

ge fracitne pressure requl rrving

agieprpdEessRRIG iaerwith sxamples 14T-060excephimothed thrubuffer was

barrier. 25 . i
somlatimes exchanged for water with practically the same pH-value. This
had important consequences. When the ionic strength (1) of the bulk

electrolyte solution with a pH near 7 changes, ketoprofen distribution and

degree of ionisation in Transfersome® suspension also changes. This
modifies - most probably decreases - extended surface aggregate
adaptability, which must be considered when designing products on the basis
of given formulation composition. Experimental evidence for this is given in

Table 8.

Table 8: The fit results based on formula (*) for the transbarrier flux/driving
pressure ratio (barrier penetrability), of various quinternary suspensions with

KT as the drug in different buffer systems.



WO 2004/ 032900 PCT/ EP2003/011202 -114- Exanples
163-165: Conposition: 75 ng Phosphati dyl choline from

w@ogo4lozzano (SPC), 5 25 ng Ketoprofen, sodi um (KT/EB®E3/011202
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the following table Tween 80 (nol-%referring to SPC)
ad 1 m Water or 50 mM buffgrs (pH = 7.2) Objective:
to test the influence of ionic strength of the bulk
inorganic 10 electrolyte on the adaptability of m xed
anphi pat aggregates suspended in such an el ectrolyte.
Suspensi on preparation and characterisation. The test
suspensi on was prepared essentially as with exanpl es
147- 150, except in that the buffer was 15 sonetines

| i TE ™
EW‘ Egi g@_ Thi's had i nportpnt @onsquences.manen  paaptability

ionic strength (1) of the| buMPalel ec{10dmtRa"'sssicill § on, MPa™]

noac kot oo of o PR HEP W - AT L
hR ok E‘f’e?rbni sation in T} Qn@f%p'pgrre(r)?gaﬁgnsi off 2041

AbBorerhanges. This nodif|es - nost| probably decrgases

;_exLendedAuLLace_agg.LegaLe_zo—adappabH—gt—y—Mh
D510t TweRts i der ed when dp&int A3 oduB %ol the| 4000

BASANG buedr 10 YENiver mul ati bn conposi fion. Experi msrht al
) s

evidence for this is giveh in 8. Table 8 The
75 moleds Twesn & 3%V e FtO8r mi1031(29.060t t hd O &asbar i er3-226
hbusfislriving 25 pressure|ratio (bafrier

penetrability), of various quinternary susnension

Vig mol-%cTweent 68%vvEtOH df 48 2AOTL{if f er248ystns. (30 7.692
g@nﬁ@%ﬁ&s@g%ﬁw EP2003/ 011202 - {15 Formul ati on p*
max 0

aptability [MPa] |10"11m Pal' sec-'] aa

Refaerice Tween Tfs in the buffer 0.20 £ 0.01 227+ 3 5.000

Examples 166-167:

Composition:

75.0 mg Phosphatidylcholine from soy-bean (SPC),
25 mg Ketoprofen, sodium (KT)

12.4 mg Tween 80

ad 1 ml BufferpH=7.2and pH=7.7

Suspension preparation and characterisation: see previous test series.

Objective; to test the effect of ketoprofen ionisation, which above the pKa(KT)
~ 6.4 increases with pH, on adaptability of the drug loaded mixed lipid

vesicles.

Results: Adaptability of simple formulations containing three amphipatic

components was confirmed to depend on the ionisation state of its only




10 nol -% Tween 0.49 0.02 212 8 2.041 no buffer 10
nol - % Tween, 0.25 0.03 230 17 4.000 50 nM buffer, |

WG 2@3/832900 7. 5 nol - % Tween, 6.3% v/v Et CH 0. 31 POr/882009d11202

10

15

20

23 3.226 no buffer 7.5 nol-% Tween, 6.3% v/v EtCH
0.13 0.01 248 11 7.692 -5@6"—1\/' buffer, I = 117 nM
Ref erence Tween Tfs in the buffer 0.20 0.01 227 3
5.000 Exanples 166-167: 5 Conposition: 75.0 ng
Phosphati dyl chol i ne from soy- bean (SPC), 25 ny
Ket opr of en, sodi um (KT) 12 rTg Tween 80 10 ad 1 mnl

Buffer pH = 7.2 and Suspensij on preé) atth q,
ammtah@rmmnem keaﬁpr@@@ %@@u?@lﬁ%ﬂtl@ﬁm%\‘ nun the Tollowing
O@#ﬁ% ve: to test the effect of ketoprofen

[ ati on, which above the pKa(KT) 15 - 6.4

increases wth pH, on adaptability of the drug | oaded
mxed lipid vesicles. Results: Adaptability of sinple

f qrabie adi e r@@ﬂtt@l badedt vhe@qanph) ot ithe poegsunenhermalised
was confirmed to d ]pend onthelonlsatlolq state of its

ofttapsharreo dux of ¥Jo disretispensivns &l different oH1 16

titratabl e conponent. ketoprofen Detailed results are
gi JeR in the folllowing pTable 4. TablRmf: Fit | Adaptabjlity

baged on eq. (*),| for pres< rired i se 5 -1
transbarrier flux of K¥Hals sucaéﬁs r?m f'e%l{i feef"’ewpa]

PHIT TaPEE T 5.07 345 £ 37 0.602
7.7 0.62 £ 0.07 237 £ 28 1613
Reference Tfs 0.20 £ 0.01 227 £2.9 5.000

Examples 168-169:

Composition:

100 mg/mi Phosphatidylcholine from soy-bean (SPC)
as large unilamellar vesicle suspension

254 mg/ml Ketoprofen, sodium (KT) in solution

BufferpH=7.2and pH=7.7
Mixed during experiments to yield increasing relative

ratio of KT in SPC aggregates suspension.

Obijective: to test the ability of ketoprofen to solubilise lipid bilayer

membranes.

Results; The ability of ketoprofen to solubilise soybean phosphatidylcholine
(SPC) membranes was determined by measuring the turbidity of a
suspension (10 w-%) of large unilamellar vesicles during successive addition

of 1 M solution of ketoprofen. In the first test series this was done in 50 mM



[MPa] [10-"m Pa-1-sec 1] aa, [MPa 1] 7.2 1.66 0.07
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wat@40320 0.01 227 2.9 5.000 Exanples 168- 1BCI/ERD03/011202

10

15

20

25

30

Conposition: 100 ng/ mM Phosphati dyl choline from
soy-bean (SPC) as |large unijbanellar vesicle
suspension 254 ng/ M Ketoprofen, sodium (KT) in
solution Buffer pH = 7.2 and pH = 7.7 15 M xed during
experinments to yield increasing relative ratio of KT
i n SPC aggregates suspension. Obiective: to test the

R
PP EIDn eor

achabged eore, avhi¢H does bt déstabilige lipid nenmddrbaes sigmifigasdly. SPC
during successive additi I\r/@ol utio f

Reasiglep Hger ﬁeﬁtqqq’@egg pg)hgglgggfvgeéﬁ W?ﬁ%‘ra‘%@ sqlybilised,
' h
bl O REAG QT RERDRSBIIE et eirapphat e

an 50% of the drug is
i destalsitisedires damensthated 30 previouhexamplesi s
vesi cl e-bound, but chiefly in the non- charged form
whi ch does not destabilise |ipid nmenbranes

STREsEEGRNEkperintEldt wis pefbRRcdaE pH £ 4916 dindeeshich condition
conditions were not neasurably solubilised, 5 despite

t albkehopsefen enaJecylesare depesanaiedAnicbhentce haye adpaximum

part \YA est.abjli a pr i . f SPC

28 sat 2 blaring SIS P Y Engon

Itherbrangs washicu obsedlietivainen tild miotroptiofartheulreg in essicle

aéi?ay%(?g (/voatso;bac}vgdke?ggro?eenr}%%Chg)( 8 .8?1 rano)fé/pnuo%. SPC-ketoprofen
association thus produces weakly bound complexes with membrane

solubilising capability.

Examples 170-174:

Composition:

75.0 mg Phosphatidylcholine from soy-bean (SPC,
used as a saturated ethanolic solution)
the actual number is: 75 mg - Brij content

25.0 mg Ketoprofen, sodium (KT)

See the following table  Brij 98
ad 1 ml Phosphate buffer (pH = 7.2)

Obijective: to demonstrate the usefulness of another surfactant, Brij, different
from Tween 80, to increase the flux through narrow pores of ketoprofen/SPC

extended surface aggregates in a suspension.
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10 solubilisation, i.e. nmenbrane destabilisation,
capability. Solubilisation of SPC nenbranes was now
rati o for the drug i nPUBEPI0N&011202
bi | ayers was above ket oprofen/ SPC -10.8/1 nol e/ nol e.
SPC- ket oprofen associ ati o ghus produces weakly bound
conpl exes with nmenbrane solubilising capability. 15
Exanpl es 170-174: Conposition: 20 75.0 ngy

Phosphati dyl chol i ne from soy-bean (SPC, used as a
saturated ethanolic solution) the actual nunber is:

75 ng - Brij content 25.0 Ket opr of en, sodi )
Sespehsiohaireparatipntwas esset mﬂwﬂ%a@@ as ¥ ewaéjsﬁ gﬁ 150.
buffer (pH = 7.2) Obiective: to denonstrate the

useful ness of another surfactant, Brij, different
F@diRingbn. fl"heifmrcﬁ@lSpéhQOh lofi extendedgurizaeraggregates

pores of Kketoprofen/ SPC extended surface aggregates
oontalBngIES: B e ivers Bl S MRes ERLBEROGHS sa3e

eV SRR B Sy et e

ofifferepipe Wa@mmbnw sindleddriving peessayg magmw for suspension

f&y%%ét%@a@f&gﬁ ggsggréségg tﬁ% ?%&88{ Iﬁtrl %eé& ér&@?iémpw Brij
. aﬁéon%r’rﬂ%s' ngf&éibﬁl%iéoo(h RENFIQl Yy difference was

driving pressure was used for
suspension characterisation. For conparison, the

f. K ded d_of T
e fettsiofited W SalPS e Yl ol EUSYyBRTiEHS bieyt-
t&Rbr Withi BP OGSty iAPpoMriHedd e §ifen in Table 10.
pol yoxyet hyl ene-ol eyl - ether with 20 OE units in polar

head are given in Table 10.

Table 10: Flux of mixed amphipat suspensions through 20 nm pores in a

semi-permeable barrier driven by trans-barrier pressure of 0.1 MPa.

Brij 98 content Flux Rel. Flux
[mol% of SPC] [mg cm?sec’™]

0 <1

2.5 10 >10
5.0 30 >30
7.5 29 >29

Examples 175-178:

Composition KT Form(ulation) B (Expt 175):

Weight-%
2.857 Ketoprofen
7.143 Phosphatidylcholine

3.000 Glycerol
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Tabl e 10: Flux of m xed anphi pat suspensi ons through
20 nmpores in a sem-perneable barrier driven by
WO e@as3eo ri er pressure of 0.1 MPa. Brij 98 coPCEEP2003/011202
Flux Rel. Flux [mol%of SPC] [ng CM2 sec 1] 0 <1
2.5 10 >10 5.0 30 >30 7.%1¢9 >29 15 Exanples
175-178: Conposition KT Fornm(ulation) B (Expt 175):
20 Weight-% 2. 857 Ketoprofen 7.143
Phosphati dyl choline 3.000 G ycerol WO 2004/ 032900
PCT/ EP2003/ 011202 119 2. 087 Sodi um Hydroxi de, 50%
(FCO 0.120 Phosphate buffer salts 100 Li nal ool
@.080 Di sodi um &gslivmyenmride 5507 Oz(g@%r boner 974

Car boner qgﬁf Ien A ycol 0.200
%t@?par aben O%pgé[nz S%R 10 0. 020 Butyl at ed

lyfo@xyt ol uene L&ﬁalé@l9 V\ater Corrposi tion KT

Form(ulatlon) A (Expt 176):

0.100 Dlsodlum edetate EDTA
1.250 Carbomer 974

0.100 Carbomer 1342

1.000 Propylen Glycol

0.200 Ethylparaben

0.525 Benzyl Alcohol

0.020 Butylated hydroxytoluene
81.499 Water

Composition KT Form.(ulation) A (Expt 176):

Weight-%

2.290 Ketoprofen

6.870 Soy Phosphatidylcholine (SPC)
0.850 Polysorbate (Tween 80)
3.651 Ethanol 96%

0.930 NaOH (sodium hydroxide)
0.235 Phosphate buffer salts

0.050 Sodium metabisulphite
0.020 Butylhydroxytoluene (BHT)
0.100 Disodium edetate (EDTA)
0.250 Methyl parahydroxybenzoate
0.525 Benzyl alcohol

0.100 Linalool

1.250 Carbomer (Carbopol 980)
3.00 Glycerol

79.879 Water
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Vi ght - % 15 2. 290 Ket oprofen 6.870 Soy
Phosphati dyl choline (SPC) 0.850 Pol ysorbate (Tween

w@0004830980 Et hanol 96% 0. 930 NaOH (sodi um hydr PXT/EP3003/011202

20 0.235 Phosphate buffer salts 0.050 Sodium

met abi sul phite 0.020 Butyljhydroxytol uene (BHT) 0.100
Di sodi um edetate (EDTA) 0.250 Met hyl

par ahydroxybenzoate 25 0.525 Benzyl al cohol 0.100

Li nal ool 1.250 Carbomer (Carbopol 980) 3.00 dycerol
79.879 Water 30 WO 2004/ 032900 PCT/ EP2003/011202 -120
Commercial topical fornmulation Gabrile Expt.. ]t7Zi):
XETNONTIEPY by It 0 1CAFOFM LNOLY \WWRRNIE = 1 :CCpﬁélng o eSk

3 2y n (F,

prepar.ati S KT , t ed
RFORCES, BafERich! i pepatBigh ey g 20 MUIRTETL O g
f@@bb@lﬂ@étnte@ vﬂuh{ 96%60?thmble B-prbp&looi &% amnwria solution and
ormul ati on Ket oprof en Rati opharm (KT Rati ophar
@arpemer irypyrified Wil ng to desk physi ci ans’ prefer;?ence
each filmtablet contains 50 ng KT in addition to

m crocrystalline cellulose, gelatine, Si02, corn
Cannferciat alat tormulations KetapsofendRatiof ,1 P Expt.

PO 10D O\ TR | L) Qi
h
ﬁﬁﬁé’g&oﬁiﬁg 0¢ dcersﬁ%%ly’sic%aonsglr 8Fern%|e’eadc¥1efﬁml‘:tai)7 Bthifs 50 mg

KT in addition to microcrystalline cellulose, gelatine, SiO2, corn starch,

OHA

talcum, crosscarmelose sodium, Mg stearate, hypromelose, macrogol,
glycerol, dyes E 171 and E 172.

Preparation of formulations A and B, which both contained extended surface
vesicles, was done essentially as described for examples 147-150.
Commercial comparators were purchased in a local pharmacy and used as

obtained.

Methodology: The test pigs were numbered and central vein catheters were

implanted into the animals. The application area on a hind limb of each
animal was shaved with an electric clipper and cleaned with warm water and

soap. Then, an application area of 10 cm x 10 cm (= 100 cm?) was marked.

At time zero of the sampling period, 2 ml of the blood were sampled from
each test animal into a citrate-coated vial to generate plasma. The pigs were
anaesthetised for approximately 60 min and the appropriate dose of the test
medication was applied onto the application site of a pig or else was given to
the animal orally. Further plasma samples (0.5 ml each) were taken 0.5, 1,

2.3, 5, 8 and 12 hours post application. They were kept frozen until analysis.

Ketoprofen concentration was determined with HPLC using standard

methods, in case of muscle tissue samples after the specimen
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(n=4) (n=7) (n=7) (oral, n=3)
Superficial 102 209 306 7
muscle
tissue
Deep 53 147 301 9
muscle
tissue
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Table h a: Area under the curve (AUCO 8h [ng x ng-1 x
h]),
wW@R@s/08a0 i | en Fornul ai on B Fornul ati on A KT RetT/8pivas/mmi202

(n=4) (n=7) (n=7) (oral,
7 muscl e

measured with

ti ssue

15 di fferent

n=3)

Deep 53 1bh
WD 2004/ 032900 PCT/ EP2003/ 011202

Superficial

Ket oprof en (KT) concentration in superficial

ti ssue

Form A KT-Ratiopharm (oral)

(n=7
5Tak

1olrg)

22.017.9 0.20.1 5 Table 1lc:

KT formulations in

102 209 306
301 9 nuscle tissue
-122 Table 11 b:

20

muscl e

(ng/mg) Time Gabrilen KT-Tfs Form B KT-Tfs
(hours) (n=4) (n=7)

n=3) 00.0 0.00.0 0.0Q.0 0.1,.0.0 . 1
lest s Hetgpestem (KEbcgiogniration 1n supsifis nissle Bsyiey
11.61.2 3 10.911.5 3.03.2 25.728.5 1.40.3 5

7 12.911.1 45.272.9 0.70.2 8 3.83.8 19.617.9
Ket opr of en ( KT)

Onfent r aGapnien [de@prisFeaheBt | ¥KJUEs Foghy)| RT+Ratiopharm (oral)
(Baef | niag nd7) FdPED A (nks) (WED oo-0 06
O&® O. ( 9% 001 0.®00.0b 1 R.66+931 464.5 2408 +0.0
: Q1 - 50+3.3 50.4 = 48.6 55.5 + 66.3 1.0x£1.2

2 12.8+22.6 75.2+83.8 36.3+32.1 16+£1.2

3 10.9+11.5 3.0+3.2 25.7 +28.5 1.4+0.3

5 19.3+18.7 129+ 111 452+72.9 0.7+0.2

8 3.8+3.8 19.6 +17.9 22.0+£17.9 0.2+01

Table 11c: Ketoprofen (KT) concentration in deep muscle tissue (ng/mg)

Time Gabrilen® | KT-Tfs Form. B KT-Tfs KT-Ratiopharm (oral)
(hours) |  (n=4) (n=7) Form. A (n=3)
(n=7)

0 0.0+£0.0 0.0+£0.0 0.0+0.1 0.0+0.0

1 26+23 53.4 + 66.5 24.8119.0 1.5+1.6

2 54+93 63.0+51.9 18.8+21.5 1.8+1.0

3 9.0+93 1.4+0.8 498+71.8 1.6+0.5

5 79+58 56+2.2 49.9 + 65.0 1.0+0.2

8 29x29 14.1 £10.9 30.2+287 0.3+0.2

Examples 179-180:

Composition for ketoprofen in carrier suspension (KT-Tfs sol):

Weight-%

3.435
10.30

Ketoprofen (KT)
5 Soy Phosphatidylcholine (SPC)
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2 5.49.3 63.051.9 18.821.5 1.81.0 3 9.0 9.3 1.4 0.8
49.8 71.8 1.6 0.5 57.9 5,856 2.249.9 65.0

waz2od4/082980 8 2.92.9 14.1 10.9 30.228.7 0. 30. 2PCT/EP2003/011202

Exanpl es 179-180: 10 Con‘positi on for ketoprofen in
carrier suspension (KT-Tfs, Wei ght - % 3. 435
Ket oprof en (KT) 10. 305 Soy %ﬁosphatl dyl chol i ne ( SPC)
WO 2004/ 032900 PCT/ EP2003/ 011202 -123 1.275
Pol ysorbate (Tween 80) 5.477 Ethanol 96% 0.533 NaCOH
(sodi um hydroxi de) 0.235 Phosphate buffer salts 5
0. 050 Sodi um net abi sul phite 0.020 Butyl hydr oxyt ol uene
(ETH 0. 100 Di PeliisarhaiddTween@DTA) 0. 250 Met hyl
ga ydroxybenz o% 5/25 Benzyl al cohol 10 0.100

| ool |J P 74. 695 Water Conposition for

:%Jrofen In CNdOH'(sc&ﬁhm(Hl%fEF)‘(lﬂe)}eU 15 As in

ml ment 179, exceg in that the first four

nents are @hosplateibulerssgity and Car boner

opol 980), is included to
&f@%& concentra |on (ﬁ&fbggwlb 20 (bj ective: to
toeg20t he ef f ect Baftylhgdnonyimluee (BHEpsity, and the
%r$8()ence of a

Disodium edetate (EDTA)
0.250 Methyl parahydroxybenzoate
0.525 Benzyl alcohol
0.100 Linalool
3.00 Glycerol
74.695 Water

Composition for ketoprofen in ca(rier gel (KT-Tfs gel):

As in experiment 179, except in that the first four components are diluted 1.5-
fold and Carbomer (Carbopol 980), buffered to pH = 7.2, is included to final

concentration of 1.25 w-%.

Objective: to test the effect of formulation viscosity, and the presence of a
thickening agent as viscosity modifier, on the ability of NSAID loaded
extended surface aggregates to deliver the drug (ketoprofen) deep under the

application site on the skin.

Methodology was the same as in experiments 175-178, except in that no oral
comparator was included. A total of 4 pigs were used in each group.

Area under the curve (AUC) was calculated by integrating all PK
(pharmacokinetic) data measured in different tissues (plasma, not
shown) and the muscles under drug application site on the skin. The
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application site on the skin. 25 Methodol ogy was the
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in each group. Area under the curve (AUC) was

cal cul ated by integrating all PK (pharmacokinetic)

data neasured in different tissues (plasma, not 30

shown) and the nuscles under drug application site on

rémltsichiaingd doneugatiaiab@®z Y Socrrcandrzen 47 (12 £01 Musse
Jts, [ f fici (0- d

o6 Given iy SRR 2 S SRR S| P erEE ofle CooP

mcﬁg}ii% BRBhE usdd RCKTAffs hbkto ddhieketedesigesuspension

in KI-T1s g

el to achieve the desired suspension t
vissosity ofapproxp e nPa so lhanything, thethigkaning agent presen

t hj.ckenin t . nt 5 in the tested gel is
%h'@fﬁeékeéﬁggﬁggﬁeg%gléﬁ Area under the curve (AUCO 8h
[ng my-' h]), measured with two carrier-based

ket oprof en (KT) formul ati

SAbIG A9 fase undan e aune (RO Comn fig”ind T Gndieused pjin‘iwo
=4 = = = i -Gir@lni | i 147
A WS IR FLIP YRR IRRIT 5 502 *T0 Tabl e

12b: KT concentration in superficial nuscle tissue

(Rg7mg) Time Ki- 11 s |[gET-TRelgdf|s KSGTTs sKIT- [TTKT-gsl gek Tl TIKE-Tfs sol.
sol. (hours) 17 ny 17 50 |ny n= =4 50 m
(n=4) (n=4) 0 0.0 0.013%3)9 0.0 ng@o 1 O.é%)"{dg).o g
88.3 82.9 2.3 1.5 [55.(6=4%6.3 2308 29| 3 (n=4) (n=4)
Superficial muscle tissue 147 44 278 186
Deep muscle tissue 97 63 266 202
Table 12b: KT concentration in superficial muscle tissue (ng/mg)
Time KT-Tfs gel KT-Tfs sol. KT-Tfs gel KT-Tfs sol.
(hours) 17 mg 17 mg 50 mg 50 mg
(n=4) (n=4) (n=4) (n=4)
0 0.0+0.0 0.0+ 0.0 0.0+0.1 0.0+0.0
1 83.3+82.9 23+x15 55.5+66.3 23.0+29.3
2 2411275 0.8+0.3 36.3+32.1 21.2+33.6
3 8.1+80 . 2.8+ 0.1 25.7+28.5 9.0+21
5 14.2 +14.2 10.6+12.5 452 +72.9 34.8 +49.8
8 3.1+26 35+24 22.0+17.9 29.8 + 50.1




2 24.1 27.5 0.80.3 36.332.1 21.233.6 3 8.1 8.0 2.8
0.1 25.7 28.59.0 2.1 514.2 14.2 10.6 12.5 45.2

w(Q@2009/039%8 49.8 8 3.1 2.6 3.5 2.4 22.0 17rPCI/EP2003/011202
29.850.1 WO 2004/ 032900 PCT/ EP2003/011202 -125 Table
12c: KT concentration in d _huscl e tissue (ng/n)
Time KT-Tfs gel KT-Tfs sol. KT-Tfs gel KT-Tfs sol
(hours) 17 ng 17 ng 50 ng 50 ng (n=4) (n=4) (n=4)
(n=4) 00.0 0.00.0 0.00.0 0.10.0 0.0 1
36.049.1 14.71.5 24.819.0 24.544.7 2 19.423.5 0.80.3
18.821.5 4.54.0 3 2.42.6 9.23.1 49.871.8 25.443.0 5
13.5 8.8 9.312.5 49.9 65.0 46.6 85.6 8 2.41.4

etfeAzTcadhsbivaton f dedp MUSIHCARIING ) hasea

on a conbi nation of at |east one first (menbr ane

f orming conponent NMEC) at |%% second{rerbrane

dédin®i | i si lg &dnpaseht (VDE ﬁﬂ at | LS gle { pi Kl s sol.

(TeRdrgne  dest api gsi ng comyan VDC) sarmgi patji ¢ 50 mg

conponent suspended in 3 su&%ggle Ili qui diumin

the form of |corr éndin i €& anph)i pat \"T aggregaﬁ@s

W extended Sgpla66 (l:bASdOwldd)‘l one aqyoad.ew M xeho +0.0

anphi in ich are preflerably hilayer

lilkde, wher ei|n 3&00&4&81\3 foridedt by a | cORBRARQ on o34.5+44.7

al Y fitis—h r-gcess RIT SoFt get

wileh said Iilqui gﬁ 235" 0.8+ 03 8.8 2175 45+4.0
3 24+26 9.2+3.1 49.8+71.8 25.4+43.0
5 13.5+8.8 9.3x£125 49,9+ 65.0 46.6 + 85.6
8 24+14 64+24 30.2+£28.7 15.6 + 23.4
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one third anphi patic conponent al one, at the sane
concentrations and, in casejp@fter adjustnent for the
physi co-chem cal effects o% resulting fromthe
absence of said first anphipatic compound (M-C) 20
for application, admnistration or transport of an
active ingredient, which can be one of the three
anphi patic conponents, especially for biological,

medi cal , i munol ogi cal, or cosmetic purposes, into and
through the pores in seni-peﬁﬂﬁ | e barriers or other
constrictions, such as throug e skin of warm bl ood
creatures or the like. 25 2. A conbination of at |east
one first (menbrane form ng conponent MC), at |east
one second (nenbrane destabilising conmponent MXC), and

at ! ea%t m&gaHﬂohdoe{s@%'m{ a%%n%?ﬁétﬂm bl & lessmm@ent

anphi patic conponent suspended in a suitab
| (rqamlbramzlfmmlmgm conmmenhNtHC)nak@asBm@ﬁpc@mda(membrane

 Bereblsho %“qpbﬁwﬁé%ﬁ@@% S0 of ef P M I opleng | °
bigkai®ilisir rﬂ'MD(g%rM@l 88&46&%?8@&t suspended in a
PCT/ EP200 /011 02 12 - said at | east one first

sab&amachqulda@edwemﬁm@wrm@fmrﬂesaggdlegdﬂ@earﬁﬂnphlﬁabt

 DEregted Wi oA RRE QU S Ath ha By & ERANKEG' dHiBhipat
s ¢batiag(e g whith avé peefefubly bilsjertikef whereirsaiend8As formed by a

surfaces, 5 - said at | east one second substance is at
I@Qﬂb'QQSL®|Qfes nore soluble than said at |east one

{1 1Sty SRSIINF Bolfbo@htl hi b AT HBORRL: vith 44id liuid

or supports formati on of
s ur f acstiumHhat arccaideaste33¥% maore éxtesdéd gan thet avalage tthan the
tsﬂgsi ynt %g:?fgﬁgg to 'engpe%attese cgrtnplngﬁllatthg %%ICI at I%Lalst one second
and at least one third amphipatic component alone, at the same
concentrations and, in case, after adjustment for the physico-chemical
effects of resulting from the absence of said first amphipatic compound
(MFC)
for application, administration or transport of an active ingredient, which can
be one of the three amphipatic components, especially for biological,
medical, immunological, or cosmetic purposes, into and through the pores in
semi-permeable barriers or other constrictions, such as through the skin of

warm blood creatures or the like.

2. A combination of at least one first (membrane forming component
MFC), at least one second (membrane destabilising component MDC), and
at least one third (membrane destabilising component MDC) amphipatic
component suspended in a suitable liquid medium in the form of mixed
amphipat aggregates with extended surface (ESAs) with one or a few mixed

amphipat coating(s), which are preferably bilayer like, wherein the
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sel f-aggregates with aggregati on nunber at | east
10-times snaller than thatpf.self-aggregates of said
first substance; and - said extended surfaces

conprising said at |least one first, at |east one 15
second and at |ast one third substance, in

equi librium have at |east 50% greater surface than

the surfaces formed. by the at | east one seconﬁzlf or onte
third SEHAtRSE oRBJife! SuStanGe Baha teRARNGYIP S HEYRYAtS and
inc , tQY+i | f:ar, j '

ef f et;%ts'és)c Ig?éttﬁlétlrg%gé%’%ségagp E)ls?allﬁdg aﬁf%‘?wiéndﬁ [ patg ms‘é‘rﬁ at least
conponedetdicCand@afcbone thirdepavstanca dllowirgpihie first taoferm
adm ni stration or transport of at |east one active
ingr@?ﬂﬁseé‘ﬁ?fj S\Hﬁ?&ﬁs'can be one of the three anphipatic

CONPONgRigSat leAstRPE! s dondi UbstErfbeds %@iedg,'t 10itPheghforé soluble

purposes, into and through barriers and _ )
constharcsaidat Jeastionedissttshubstanae ivfsaidliqhidngedium and, on its

cgor 2y Beeeblfym o5 Rupprs e FRLH oL LiER rat are at st

( menmprignes fedsexichdspanant suiMaces cohtairfing theatleast ond first
(menbrane destabilising conponent, MDC), and at | east

one SHbstancedleane destabilising conponent, MDQ),
'l of ) . . . - |
al! o sgic diﬁn?ngéﬁwnl%c ng%'b!sfan%;‘:fegﬁ@%% éttgeést ﬁﬂtn:ngg rflore

liquid ermts per mea
bar r selubleirt $aid igtidenpdiues thart thedirsi sbstant@dasdraptienally

radi ys than, the avera ESAs radi us, as 200 32900
bCT) AT RS RH RS FldeaRAT-Hies Smaller
MeRdrethak %?s&%b@ RlgREE B sABdirsSsbitdite; aRBer i cal

per
ESAs geonetry. réparation based on a conbi nation
of at Isebextended sudaces ¢omptisingsaidbanicagt ermrfitaicaitleast one

MFC), at L east.one secpn ran st abj 1. 8j.Nn o
conpSAEn Fept PR gRa R sbPEERGRT i oAt s 8 least 50%
dest gpbates siGasPRRONBBIsUMGES FoMPRedBY te ableashend second or
suspended in a suitable liquid nediumin the form of

cor r @5edhitid SybsiaRed alpfmiab de same concentration and, in case, after
adjustment for the physico-chemical effects of the absence of said first

amphipatic compound (MFC)
for a preparation for application, administration or transport of at least one
active ingredient , which can be one of the three amphipatic components,
especially for medicinal or biological purposes, into and through barriers and
constrictions, such as the skin of warm blood creatures or the like.

3. Extended-surface aggregates (ESAs) comprising at least one first
(membrane forming component, MFC), at least one second (membrane
destabilising component, MDC), and at least one third (membrane
destabilising component, MDC), all of which are amphipatic, suspended in a
suitable liguid medium, which permits said ESAs to permeate barriers with
the pores with at least 40% smaller radius than the average ESAs radius, as
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ext ended- surface aggregates with aggregati on nunber of
at | east 5000, and prefer_?riglgy_ nore than 10. 000, and
both MDCs al one and the co

smal | er aggregates with no substantially extended
surface and aggregation nunber bel ow 5000, and
preferably below 1000 in contact 15 with said
suitable liquid nmedium 5. A conbination accordi n%

dnepswred afterihe FSAschave permedtad dhe bakar paes aed @
SRl £ Uad R o ecedi ng ol ai me, wherei n the sai d
at | east one second substance increases the

| 251 B SR BBl et B
WierhBrdrit @y@%%&gﬁb@ﬁwe@i R98adii drie $&RrAURiABRaNe

Il nation of both MDCs form

to.
gHeing

| east one first substance or

edlzﬁamﬂi‘lsihgtdmnmne‘rﬁmq,@gnm legstaang thirsh (mEBnlramer i r st
ny ' . 7. A i i on.
RS AbR GO ey o MIGT HE et Rcohpeh el TsREME in &,

$aehl® n&uiﬁe}ﬁea'iqnﬁiﬂqhe HErmh BF EOrTESRSHENG eniked airipdipat

increase the perneability of extended surfaces

caggregatasgwith @ansxtended susfane (ERAwith ppeor afew, peaferably

B I88 oA e RhosREPhatis), Wrids S ANEE ior tfins
t BteRted avefack GiggRshat®s lith dygrédatiad nliebet obalebst 5000, and
substance or else wth t&ﬁ surfaces forned

obieferablt mere than 12899, a _ |
O ﬂ/ﬂﬂt:ﬁ Bords gg{agl?ﬁg%%rg?a@é With Rb tdifliafl} @kfBhded surface

pOIMMEES aloeancuthéstsnbiRaton of

erern € Ssal one second substance or the

sand aggrégsdion ramsbertbelow 5000s aad prefenalply detaw 11060 in contact

abi|ity to,tql erate high curvature, as assessed by
r\é’!thﬁa\hsg*a&g?ﬁwy ra?d'gm'd ext ended surface conprising
said one first, said one second and said one third
subst ance agai nst enforced hi gher curvature

5. A combination according to claims 1 to 4,

wherein the said extended surfaces are in the form of membrane surfaces.

6. A combination according to any of preceding claims,
wherein the said at least one second substance increases the flexibility of
extended surfaces comprising said at least one first, at least one second, and
at least one third substance in comparison with the surfaces formed merely
by an at least one first substance or else with the surfaces formed by at least

one first and at least one third substance.

7. A combination according any of preceding claims,
wherein the said at least one second and one third substance together
increase the permeability of extended surfaces containing the said at least

one first, at least one second, and at least one third substance, in
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one first substance alone. 9. A conbination according
to any of preceding claing ;45 wherein the at |east
one first substance and the at | east one second
substance or the at |east one third substance differ
in solubility on the average at |east 10-fold. 10.A
conbi nation according to any of preceding clains, 20
wherein the at | east one second substance and th@_?t

Bt he

lcopzpartsien wilth the swiagesdareed merely bntheatusast eRe |
SR B8Rk ool RS Bealo e e

Reohidsupstairee or the at |east one third 25

subst ance have the hydrophilicity-lipophilicity ratio
between 10 and 20. 12. A conbi nation according to any

of pregcedl ki | Ringadihigss, of said
at | egé;'t g‘o%g“é#gggn %4 st{@nfgeérﬁ}gce)ﬁ&i[éggtﬁ]@ _clorr‘éi nation
Witidretrathe suid ot least oaedesand substanhe o tiseisgidsaideastone third

bel ow 80% of 30 . he, concentration that would b
\é\épqeolnpmgﬁ t{\ﬁ @bgl giioet&[ﬁr@ I Ialghﬂ.ﬁr%qt%eu,\% assessed by

%%%KIQQ%QE%P ﬁ-ga[r:cf 2R2A08d saR3ce ThRtbrRiHg/s&idichedfitet, said one

first an one second substance as adaptable to
asemioadtandssaid nedthird isubstense rgainss wforaed Gighsr carvatuge

I t th bst ! '

apaesne HiRie A ehisrtiloh S riekindf Beftitfercaigadt 1.4
Iinés ATHNeP BldrPthed®RpagE nisten by anfextereizeidsurfacel farmed by
wherein the concentration of said at | east one second

sam et lpastone figst syibstange alonsist one third substance, as
the case may be, anobunts to at least 0.1 %of the

rel ative concentration as defined in claim8. 10 14. A
conbi nat ifovombireatidnrapcoiragio ahy pf poestiding clainss,

owherein i ableasbate eubsianed AnghiBe 108 R TBhE S
-siii¥aRée bhd &l IBhEVShE BiEibstncdifer feddlaisitity on the

average at least 10-fold.

10.A combination according to any of preceding claims,
wherein the at least one second substance and the at least one third

substance differ in solubility on the average at least 2-fold.

11.A combination according to any of preceding claims,
wherein the at least one second substance or the at least one third
substance have the hydrophilicity-lipophilicity ratio between 10 and 20.

12.A combination according to any of preceding claims,
wherein the concentration of said at least one second substance used in the
combination with said one first and said one third substance is below 80% of

the concentration that would be needed to render the aggregates comprising



in claim8. 15 15. The conbi nati on according to any of
preceding claim wherein relative concentration of

W@ 200d/032900 east one third substance used in coPGI/ARL0ION1202
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with said one first and said one second substance is
above 0.1 % of maxi num pasgpbl e concentration of the
said at |east one third substance in the system 20
a) as defined in terns of the solubility of said third
substance in the systemor in said at |east

t hr ee- conponent aggregates, or else b) as determ ned
by the negative action of said at | east one

hi .
sngﬂ»ss@idmedirst aed saighemne sgcaitd suhsiange AR ?p{abllé fb ambient
t - .

58 B3R e RO P R At hery

rthk 8aid dife $beormbahd said ome thidosubistandeocamgxaiange roles.
precedi ng clainms, wherein relative concentration of
said at | east one third substance used in 30

conbi N0, Wt B SAL ' ansretkliihgS@aitngne
seconcﬁ&%%@gt”é@%8%&1706%@900 S 1 1202 _
~WRdrelrethecsonckittratidn @6 Saidf atrieastrane sresgidsubstance or of said at
concentration of said

AL Bt dsthe SRSy B8, AP AsRE R 8RR g o
fﬁ@%%"ﬂ@@ coRcéheaticty as @etiféd inclamh 8. at | east

ree-conponent aggregates, 5 b) or el se as determ ned
by the detrinmental effect of said at | east one third

subst a on the.. i Lt ' | .

throe. Ehinaitehiteidhateptdna ® o blpfeeitebnims

t Whekiniie eofcaieniod of st aneastoate sécsandarcobsajé at least one
roles. 10 17.The conbi hati Q/n fa corflin to any '?f .
pﬂ@@l@,ﬂibﬁgangeagmgynts to 1 — 80% of the relativé concentration as defined

in claim 8.

15.The combination according to any of preceding claim,
wherein relative concentration of said at least one third substance used in
combination with said one first and said one second substance is above
0.1% of maximum possible concentration of the said at least one third
substance in the system,
a) as defined in terms of the solubility of said third substance in the
system or in said at least three-component aggregates, or else
b) as determined by the negative action of said at least one third
substance on the stability of said at least three-component
aggregates,
whereby the said one third and one second substance can also exchange

roles.

16. The combination according to any of preceding claims,
wherein relative concentration of said at least one third substance used in

combination with said one first and with said one second substance is



wherein relative concentration of said at | east one
third substance used in conbination with the said one

wo oog3znal t he said one second substance is brCTERIV03/011202
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10% and 95% of the maxi mum possi bl e concentrati on of
said at 15 | east one third. pybstance, as defined in
terns of the third substance solubility in the system
or in said aggregates, or else as determ ned by the
detrimental effect of said at |east one third
substance on the stability of said at |east

t hr ee- conponent aggregates, whereby the ,said one. third
piwere ChaB9%  seanEin: RRsSpEcarentAgan cLPaY abjpest

1 ' j on according to any of preceding
oo M AR

rein'relative concentration of said at
| east anastdefineédsn bemasobthessalubility of said thindi sslbsianage in the
the said one first a

o bot wauRems B B eGSR BT es

concenpy riehid & dafirfiméd BY theastrinteifal éffdal of gaRt atnegst one
as defined in terns of the third substance solubility

in the sykirdsubstanpe onithesipbilityafssid alleasktareg,component
det er mi ned b%%qtthe detrinental effect of said at |east
one t hi r #99 &fce on the stabili ty of said at |east

t Whefels OB @R bne ddreant ehe sevondyibstamceaian alse exbhange
and oné second substance can al so exchange roles. 30

Wo!e®04/ 032900 PCT/ EP2003/ 011202 - 132 19. The

conbi nation according to any of preceding clains,
wherein the total dry mass of all at |east three

anphi pavjThescdirabmation acebrdihg to any ohprededing tliaghs,y

adapt abl e regates with an,extended surface. is .
DR G reIa0N GengpiTato oY S G lecist 595 HaFd BGBstahSe used in
c egmdﬂﬁtioﬂﬂmiﬁ?ﬁ@ $Hi@ BnkFirdMin @ thePs 016 et condi dlbstance is
wherein total dry mass of all at |east three i
sbebyearc $8% and 95% offbetmaximumporsigle gonaeabesin of said at

a rs%%%te?ﬁircw é&@stgﬂcg,xéseggﬁrgeds Wt‘%ﬂﬁg 'of ithc’e ﬁﬁlld"ﬁﬁﬁt%c% solubility
in the system or in said aggregates, or else as determined by the detrimental
effect of said at least one third substance on the stability of said at least
three-component aggregates, whereby the said one third and one second

substance can also exchange roles.

18.The combination according to any of preceding claims,
wherein relative concentration of said at least one third substance used in
combination with the said one first and the said one second substance is
between 25% and 90% of the maximum possible concentration of said at
least one third substance, as defined in terms of the third substance solubility
in the system or in said aggregates, or else as determined by the detrimental
effect of said at least one third substance on the stability of said at least
three-component aggregates, whereby the said one third and one second

substance can also exchange roles.



wei ght - % and 30 weight-% 10 21. The conbi nati on
according to any of preceding clains, wherein total

waleao4/082980 of al |l at | east three substances, WhPCITEP2003/011202
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toget her form highly adaptable aggregates with an
extended surface, is betweqpyl wei ght- % and 15

wei ght-% 15 22. A conbi nati on according to any of
precedi ng cl ai ns, wherein the extended surfaces with a
hi gh adaptability, which contain said at |east three
subst ances, have an average curvature corresponding to
an average radius, between 15 nm and 500Q nm .20 23. A
conmbi nt-iTha capdunationaecording tgrany, Jdugs n%rlg’Lﬂ'Wﬁ:

' f ' hightic subst , which
ST e B Ehp RS o sh eSS theg Aphiidtio spbstances, whic
tulethentee highlyeadaptablersggregatesatith an extendegaiiasg, iso
an average radi bet ween. nm and 1000 nm 25 24. A
atwerad-8hwe #%laﬁ‘ﬁl %&Wﬂgﬁ"q‘d% precedi ng cl ai ns,
wherein the extended surfaces wth a high

adaptability, which contain said at |east three
subst a2@.dhe doavnativraaecergingcioranyt ofrregeding SIRINS ng t o

an, ave e. radi us en n nm;:

SHoavs S saa bAEEasBrod s 38¢taHes, Whict Rodkfher form
' G exiehdedsurfaberieibetween 0.5

gﬁ?gm%%st%@???ggﬁvatt@% a hi ghxadapt agi li tyl, whi ch

cweaight-¥ ead 0aweight¥st t hree subst ances, have an

average curvature corresponding to an average radius
bet ween 50 nm and 150 nm 5

21.The combination according to any of preceding claims,
wherein total dry mass of all at least three substances, which together form
highly adaptable aggregates with an extended surface, is between 1 weight-
% and 15 weight-%.

22. A combination according to any of preceding claims,
wherein the extended surfaces with a high adaptability, which contain said at
least three substances, have an average curvature corresponding to an

average radius between 15 nm and 5000 nm.

23.A combination according to any of preceding claims,
wherein the extended surfaces with a high adaptability, which contain said at
least three substances, have an average curvature corresponding to an

average radius between 30 nm and 1000 nm.

24. A combination according to any of preceding claims,
wherein the extended surfaces with a high adaptability, which contain said at
least three substances, have an average curvature corresponding to an

average radius between 40 nm and 300 nm.



26. The conbi nati on of substances according to any of
preceding clains, wherein the concentration and the

W@ po33990 on of the electrolyte in which the PXI/EPIES011202
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surfaces with at |east one first, at |east one second,
and at | east 10 one third substance are suspended, and
whi ch conprises nono and/or oligovalent ions, is
chosen to have ionic strength between | = 0.001 and |
= 1. 27.The conbination of substances according to
any of preceding clainms, 15 wherein the concentration

and the_c i.ti.on ofthe lectrglyte, .in .ichthe

oxt ended A prinaih fheottRo S gy etpfetind ES as
OhePEIRANE ,ex@éﬁﬂe@ltsdrﬁé\%éé wifi8 hidh édaﬁtébﬁﬁy’ﬂ‘&ﬂﬁcfﬁb@ntam said at
suspended, and whi ch conprise nono and I goval ent

| laast threeswbstances, haxean Hvemgeecwyatuﬁe pnéreep@nchnwo an

( R b e PR RGO R Dl Cance, i1 the

Iatter I'S nmono- ionizable, or in the vi cinity of such

pKa val ue that nmaxim ses the solubility of said at

| east &Rel %%@@ﬁ@lr@mgtoofﬁé@stameﬁW@CPE%"@@FO ARy of geareding

| Qpjipal! € groups, or else b) in the vicinity of pH
optimum for the nost rapidly decaying or the 25
ohersindhe rostesteation éamlatrmmgpbsitlba of thelelgctrblyées in which the

t hr subst ances,, if t d at | east one s

L BNt aas it ahles o i3 Bt e Aneeanioang At least
S BRS ARG 2BbaGhHeE Ard YusSeribl, ndRiSieR %ﬁﬂans%@ &b BRd/or
WO 2004/ 032900 PCT/ EP2003/ 011202 - wherei n the pH
v aligevalént ines pisichoser i bave fonig strangﬂh\doamgndmﬂﬂéuami I=1.
at |east one first, at |east one second, and at | east
one third substance are suspended is bet ween pH = pKa

- 3 an@7pFhe cplidinatidn 6f stibstaliteseEbiding t®anpef prebeding
t (c):la?r% of preceding cl ai s,
wherein the concentration and the composition of the electrolyte, in which the
extended surfaces with at least one first, at least one second, and at least
one third substance are suspended, and which comprise mono and/or
oligovalent ions, is chosen to have pH value
a) in the vicinity of the logarithm of the apparent ionisation constant
(pKa) of said at least one second substance, if the latter is mono-
ionizable, or in the vicinity of such pKa value that maximises the
solubility of said at least one second substance, if the latter has
several ionizable groups, or else
b) in the vicinity of pH optimum for the most rapidly decaying or the
otherwise most sensitive amongst the said at least three
substances, if the said at least one second substance is not

ionizable.

28.The combination of substances according to any of preceding
claims,



wherein the at | east one first substance being | ess
soluble in the liquid nedium and/or being the

wageroasgaebui | di ng substance in the system is BCT/EP20d3/011202
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whereas the at | east one second substance being nore
soluble in the liquid nediygmp.and/ or increasing the
tol erabl e surface curvature or adaptability of 10 said
ext ended surface, is a nenbrane destabili sing

anphi pat, which is typically a surfactant, and said
at least one third substance is either a biologically

142 S ol BT T B30 87 bl o
gl;:‘éé‘ta&dér ﬁrgt,gc{té@#@r%béédom 2hd %@Iéég? she MRt suBstahaes are

el se | ITTerent surfactant fferent fromthe
sispeatiet éabétvesmropld = pika s Srandpldes pBa.+ 3he
conbi nation according to any of preceding clains,
wherein the nol ecules are arranged in the form of

m nut ?é.wedcd#ﬁ&abﬁéﬁ acSHHIRREeshyosf sHegegingasiaiis, a

|'i quid medi um and surrounde b)é a coati nlg of 20 one, or
sebenein tHeagideasibone fiest substence being leps solublg it thediguid

whi gh i bl . | f- . ' ..
heelot 78k Pl IS RERR R B o ek % i
SWREc2BARe aiéadt onesdeahl sabBlingatbeing Aoré sohddle i) thetiguid
former substance and the |latter two substances |ffe|r_
(&%@bl ity of

i mediswn @ppfarincreasingdhe talgrable syifage rEBAlMEAT 3
10-. Lk t O i L
50 % heBl, SUe) h pdohe PREAg i on

| fypicallp mesafzntaet, and sal atdeastxsrieathnird substdnce is either a
het er - aggregates , .of .the at. | east ,ope first, .the at
bl 4ebUe Amaninats Bassdipat Siigh Be i dpablbn St T oun to

| @c?é@g {RE thidAbIERRIrRLE AR iod dabtdbap opeakesasRied

of sald at east one first substance, which is the

| surfaces o eldecisandiffgse ntrsefactant diffegent/iormdba /segbatlgast second
PCT/ EP2003/ 011202 -135 31. Conbi nati on according to

aﬁ'ﬂp ?n?ﬁ'ecedi ng clains, wherein the at |east one

first substance is a polar or a non-polar, surface -

form'nglipid. o . _ )
0. The combination according to any of preceding claims,
wherein the molecules are arranged in the form of minute fluid droplets
suspended or dispersed in a liquid medium and surrounded by a coating of
one or several layers of the at least one first substance, which is capable of
self-aggregation, and of at least one second substance and of at least one
third substance, which are both amphipatic, such that
a) the former substance and the latter two substances differ in
solubility in a suitable liquid medium at least 10-fold, or such that
b) the average radius of homo-aggregates of the more soluble
amongst the at least one second and third substance or of hetero-aggregates
of the at least one first, the at least one second and the at least one third
substance is smaller than the average radius of homo-aggregates of said at

least one first substance, which is the least soluble amongst the three.



5 32. Conbination according to any of preceding
clains, wherein the at |east one first substance in
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menbranes and preferably forns bilayers on its own. 10
33. Conbi nation accordi ng _tjgsany of precedi ng clains,
wherein the solubility of the at |east one first
substance in a polar liquid mediumis between 10.12 M
and 10-7 M 34. Conbi nation according to any of
precedi ng clains, 15 wherein the at |east one first
substance form ng extended surfaces is selected from
the group conprising lipids, lipoids froma biol ogi ca

sourc . i

modi  aCERAARAP LT Ry & drbBeding s, 1o
aherefn theestdgastoons fristrsubsiBned isr  polas air @ ran-pekast sufase -
first substance form ng extended surfaces is selected
fTPERNGHPIYr oup conpri sing gl ycerides, glycoli pids,

gl ycer ophosphol i pi ds, isoprenoidlipids, sphingolipids,
steroids, sterines or sterols, sulphur-containing

|i pi ds32.Ciopnbinatiomaacoiding ttanyeefyresadingnlajigsy ywhearein the at

E%%qdcﬁq fir%i] sﬁ%%%ﬁag %%%@fn tﬁé)éb'%g%%% %é%éllpﬁa;ol% g)g}‘dg@ing bilayer
WhBhfIranSShAd Prefepasty fomes bildyers sHlistaws.e for ni ng

extended surfaces is” selected fromthe group
conpri si ng phosphati dyl chol i nes,

phosp (o VA=) l_am I~AMi-Gl Mgierol S,
Phosprat G BAEPE sREbRET 1 aar B eceting gt =
phRsRhRtiglyblablityesthesatheang amedirshsubstin@oive pekediquid
PCT/ EP2003/ 011202 Aflsqgifggﬂgophospholipids,
gmpdisnin hebvagn H,” Ma siViles,

cer am dpol yhexosi des, sul phati des,

sphi ngopl asmal ogenes, or gangli osides. 37..

Conbi nad iGombinatiodiavgotding tyany oppessedingclaias.ns, 5

CBREEIB g1 RbleReh Bhe Tl s UbSRHEs g bxtehddd iiftacet is
selected from the group comprising lipids, lipoids from a biological source,

corresponding synthetic lipids, or modifications thereof.

35. Combination according to any of preceding claims,
wherein said at least one first substance forming extended surfaces is
selected from the group comprising glycerides, glycolipids,
glycerophospholipids, isoprenoidlipids, sphingolipids, steroids, sterines or
sterols, sulphur-containing lipids, lipids containing at least one carbohydrate

residue, or other polar fatty derivatives.

36.Combination according to any of preceding claims,
wherein said at least one first substance forming extended surfaces is
selected from the group comprising phosphatidylcholines,
phosphatidylethanolamines, phosphatidylglycerols, phosphatidylinositols,

phosphatidic acids, phosphatidylserines, sphingomyelins,



conprising lipids with one or two, not necessarily
identical, fatty chains, especially with acyl-
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chains w th onega-cycl ohexyl -, cycl o-propane-, iso-
or anteiso-branched segnentfe. or the correspondi ng
chains m xtures. 10 38. Conbi nation according to any
of preceding clainms, wherein said substance that forns
extended surfaces is selected fromthe group
conprising |i pi ds wit h n decyl, n- dodecyl (I auryl ).

n tetradecyl (nyristy n- hexadec %
mmphqwlé&rglvqosnwr&@@ 5{%5&9 ﬁﬁ%) n 15
g@éérlgﬁéj gﬁéen Yde)a Ilp'PHaila% %pﬁéérﬁﬁl@ Shéé)@r gangliosides.

I's-tetr deceny
(nmyristoleyl), 9- CIS hexadecenyl (pal mtoleinyl),

9- - t ad t 6-t t ad |
(pglt ¢ o3LCaabinyeD abBoTD el pbeRet BTl e C "
( gaéﬂﬁ‘?ﬁ sQi‘atf}Q § Eurﬁéé‘f&hﬂb{é Eub@caﬁbé 1§$é1§§l%@l)ﬂ'om the group

el nyl ci s-docosenyl™ (cet ol ei nyl
- Goropssingtipmsagitty bné mrtwongwt) neqesgenlag@qmtma}: fatty chains,

?ﬁ%{?gcggl M@?&III?UJIW J);%ﬁ?/% %Eé(%(oyl- alkoxy, or chains

NoRAR to%‘i’&f#b@idlﬁé)@ll-e@WIb%ban@- %&Qﬁﬂn@is{o—branched segments,
(arachi nyl oxy), n- docosoyl oxy (behenyloxy) or

not ther eartasppnding Cf(aln@mi&té'f%ﬂ oxy), 9-cis-dodecenyl oxy
(laurol eyl oxy), 9-cis-tetradecenyl oxy
(nmyristol eyl oxy), 9-cis-hexadecenyl oxy

(pal m Be@mmbin@lﬁw ;acGomlisg 25any bapewedirigaigims,
(petrosel i nyI oxy), trans octa

(Peeraeni ehRjans ffatGomme sdendat st Re i selpelstdigy the
gw@‘éﬁ)rﬁgﬁﬁﬂg ‘Eﬁfgﬂé \)91’&5/ n- de‘ﬂy@'lﬁdad’éc%néuw ‘P')-tetradecyl

sen adol ei ny 0oX Cl s-

( ¢aydstgl) y-hexgdeayl (Satyl)sAost k(searyhen oo nﬁgeyychmyl) n-

D oo e & IR foR YD 88 ¥ enyi tauroley), o-

h%)&ﬂ@%@@@dﬁ;;%ﬁ@@@;ﬁ Qytiekekatecaiyideaintioydinyly, 9-cis-
(st ear oyl ox 004/ 032900 PCT/ EP2003/ 011202
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9{(gadoleinyl), 9-cis-docosenyl (cetoleinyl) or -9-cis-tetracosoyl (nervonyl), n-
decyloxy, n-dodecyloxy (lauryloxy), n-tetradecyloxy (myristyloxy), n-
hexadecyloxy (cetyloxy), n-octadecyloxy (stearyloxy), n-eicosyloxy
(arachinyloxy), n-docosoyloxy (behenyloxy) or n-tetracosoyloxy
(lignoceryloxy), 9-cis-dodecenyloxy (lauroleyloxy), 9-cis-tetradecenyloxy
(myristoleyloxy), 9-cis-hexadecenyloxy (palmitoleinyloxy), 6-cis-
octadecenyloxy (petroselinyloxy), 6-trans-octadecenyloxy
(petroselaidinyloxy), 9-cis-octadecenyloxy (oleyloxy), 9-trans-octadecenyloxy
(elaidinyloxy), and 9-cis-eicosenyl (gadoleinyloxy), 9-cis-docosenyl
(cetoleinyloxy) or 9-cis-tetracosoyl (nervonyloxy), n-decanoyloxy, n-
dodecanoyloxy (lauroyloxy), n-tetradecanoyloxy (myristoyloxy), n-
hexadecanoyloxy (palmitoyloxy) n-octadecanoyloxy (stearoyloxy), n-



t et radecenoyl oxy (nyri stol eoyl oxy),
9-ci s- hexadecenoyl oxy (pal mitol ei noyl oxy),
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oct adecenoyl oxy (petrosel aid inoyl oxy),

9-ci s- oct adecenoyl oxy (ol eopyaxy) , 9-

t rans- oct adecenoyl oxyel ai di noyl oxy), and

9-ci s-ei cosenoyl oxy (gadol ei noyl oxy),

9- ci s-docosenoyl oxy (cetol ei noyl oxy) and 9-ci s-
tetracosenoyl oxy (nervonoyl oxy) or the correspondi ng

BTN Y BP0 Belt Hgossoanvry (RBFaoR e
(%%Eogﬁ%ﬁ&gpggnéé@f%ﬁ&?? g- élsﬂio%iércfeﬁylbﬁﬂlaurcﬂ@oyloxyg 9-cis-

nbi na rding'to any of preceding clains
\Aﬂedanaelenesayldx;s(mwmtolenquxs) Qemedft@@decmmﬂm group
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stnﬁgaoetaoécenpylepmleww%érﬁrld)%?lwemée&@ylgxm 42.
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al cohol s ong chain fatty amoniumsalts, such as 25

afRgins. or al kenoyl - ti methyl -, -dinethyl - and

- nmet hyl -anmoni um salts, al kyI or al kenoyl -sul phat e
salts, or nonoval ent saI ts of chol ate, deoxychol at e,
gl ycocbelmmblr@tlynmomn@m ang of pe&nedmg)cda'wml ate,
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di met hyl - am noxi des and especi al ly dodecyl

di met hyl - am noxi de, Ion(g fatty 30 chain, for exanple
al kyl - MO, Cambinatighassor e@t@ﬁmY&)lfI@Em%dlan\PWS
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41.Combination according to any of preceding claims,

wherein said surfactant has the solubility in a polar liquid in which the

extended surfaces are prepared between 10° M and 102 M.

42.Combination according to any of preceding claims,

wherein said surfactant is selected from the group comprising long-chain fatty
acids or long chain fatty alcohols, long chain fatty ammonium salts, such as
alkyl- or alkenoyl-trimethyl-, -dimethyl- and -methyl-ammonium salts, alkyl- or
alkenoyl-sulphate salts, or monovalent salts of cholate, deoxycholate,
glycocholate, glycodeoxycholate, taurodeoxycholate, taurocholate, acyl- or
alkenoyl-dimethyl-aminoxides, long fatty chain, for example alkanoyl,
dimethyl-aminoxides and especially dodecy! dimethyl-aminoxide, long fatty

chain, for example alkyl-N-, methylglucamides and alkanoy!-N-
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fatty chain-sul phobet ai nes, for exanple

N- acyl - sul phobet ai nes, | on 3?gtty chai n bet ai nes,

pol yet hyl en- gl ycol - acyl phenyl ethers,

pol yet hyl ene-long fatty chain-ethers such as

pol yet hyl ene-acyl ethers, polyethyleneglycol-iso |ong
fatty chain ethers, such as pol yethyl enegl ycol -i soacyl

et hers, polyethyl enegl col -sorbitane-1ong fat t)g/ qall\?
emtbylgjuqamldegalnpgéaﬂmc ain-N,N-dimethylglycines, for example
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f OQrméth dmgides, such as acyl-
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thioglucosides, such as alkylthioglucosides, long fatty chain derivatives of
various carbohydrates, such as pentoses, hexoses and disaccharides,
especially alkyl-glucosides and maltosides; further lysolipids, such as long
fatty chains derivatives of common phospholipids, especially lyso-
glycerophosphatidylcholine (= lysolecithin), lyso-
glycerophosphatidylethanolamine (lysokephalin), lyso-glycerophosphatidic
acid, lyso-glycerophosphorylglycerol, lyso-glycerophosphorylserine,
corresponding short-chain phospholipids, and membrane destabilising oligo

or polypeptides.



wherein the at | east one second substance is charged
if the at |least one third substance is uncharged, and

w0 b@4ms29beast one second substance i s unchar gepCT/EP2003re11202
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at least one third substance is charged, simlar
preferred conbinati ons 5 ggﬁp_being possi bl e for the
said at | east one first and one second or for the
said at |east one first and one third substance. 44.
Combi nation according to any of preceding clains,
wherein the surface, forned by the at |east one first,
one second and one 10 third substance, at . |east one
of whi#8ICombitatiogeatcorting to ary BEpieaading ¢lalRS  75% of

the ch ed. conponent_, i nat.i : - .
RS TRt ypERERR AR Bgadioge i
BubétARcals LRdRArgeaeand i at least ores secbrahsulstancel B uncharged
third substance, at | east one of whij QF@&:DS &har

. ed, . ..
#dhe at inasbenadbiid subsiaace iohayged nainy negioiRingtions
46, Conbi natd x| | a0l ¥r 18r the
e SO ARSI T8 I A Tihe st BRFERE] SebobEr en
QAR seeasiorafirstagdhetthird dubstasicance, at | east one of
whi ch is charged, contains between 10% and 30% of the
charged conponent. 47. Conbination according to any of

pr evi %ﬁ?c‘ébﬁis ion é@c‘ﬁr&iin tb'&ﬁy%f&fréé@diﬁ RRMMeI Ng at

| east one substance 1s a 2 phc_)sEl_ ati dyf chol i ne,
avhErepthetsutdcet, farmsddo the-ateasioneofirsh-afie sradmgiand one

hat.i di i d ' et hyl . .
SROTHBS e G WD i pevogp % and

7%/, 3F thSBRArgeAccorsseEht subst ance which on its own
forms small aggregates is a | ysophosphol i pid,

especially a |l ysophosphatidic acid,
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46. Combination according to any of preceding claims,
wherein the surface, formed by the at least one first, one second and one

third substance, at least one of which is charged, contains between 10% and

30% of the charged component.

47.Combination according to any of previous claims,
wherein the surface-supporting at least one first substance is a
phosphatidylcholine, a phosphatidylethanolamine-N-mono- or N-di-methyl,
phosphatidic acid or its methyl ester, phosphatidylserine and/or
phosphatidylglycerol and the at least one second substance which on its own
forms small aggregates is a lysophospholipid, especially a lysophosphatidic
acid, lysomethylphosphatidic acid, lysophosphatidylglycerol,
lysophosphatidylcholine, a partially N-methylated



derivative, a laurate, nyristate, palmtate, ol eate,
pal mtol eate, elaidate or other |ong-chain fatty acid

W@ 2004/032900 or a Tween-, a Myrj-, or a Brij-surfBCI/BP1003/611202
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or a Triton, a long-chain fatty sul phonat e,

- sul phobet ai ne, -N-glucani ¢lg) or - sorbitane (Arlacel
or Span) surfactant. 48. Conbination according to any
of preceding clainms, wherein the at |east one third
substance, if not a surfactant different fromthe 10
at | east one second substance, but otherw se sel ect ed

fromsimlar surfactant classes, is a <1 %

stphmmluy@uawamm&@m@egv%m wteoia'ﬁﬁate deoxy olate,
49 Conb
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e sutface of [ipid bi | ayer

BFaneq Ablatel or Span) surfectdrite with or  soluble in the
polar liquid in which the said extended surfaces are

formed. 51. Conbination according to any of previous

¢l al Mg WBRHTAY grﬁﬁc&ﬁduhaététangoﬂﬂ prééddin@claime, second

subst ance 'S a nbi nati on accor di n(h; T1
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membranes.

49.Combination according to any of preceding claims,
wherein the solubility of at least one third or of one second substance in a

polar liquid is between 5 x10° M and 1 M.

50. Combination according to any of preceding claims,
wherein the at least one third amphipat or the at least one second amphipat
adsorbs to the surface of lipid bilayer membrane but is well miscible with or
soluble in the polar liquid in which the said extended surfaces are formed.

51.Combination according to any of previous claims,

wherein the at least one third or one second substance is a drug.

52. Combination according to any of preceding claims,
wherein the amphipatic compound with biological activity, which can act as a

drug, is a substituted ammonium compound of the formula



Rc (1) in which 5 a) Ra represents a hydrophobic
group, and Rb, Rc, and Rd, independently of one

w@reiioza990 each represents hydrogen, C -C4-al kyPCT/EP2003/011202
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2- hydroxyethyl, allyl or

cycl e-C3-C6-al kyl -A - C3-al_kyh. or two of the radicals
Rb, Rc and Rd together represent C4- or C5- al kyl ene
interrupted by -HN-, -N(Cl-C4-alkyl)-,

- N( 2- hydr oxyet hyl )- or by 10 oxygen, or; b) Ra and Rb
are two hydrophobi c groups or together represent a
hydr ophobi ¢ group, and Rc and Rd, independently of one
anot her, Ra&ach represents hydrogen, Cl-C4-alkyl, allyl
or cyclo-(3-C6-al kyl -C1l- C3-alkyl, or 15 ¢) Ra, Rb and
Rc together represent a hydrophobic group, and Rd
representéqhdebgen or Cl-C4-al kyl, and A- represents
t he anigﬁWo a pharnmaceutically acceptable acid, as a
carboxy)icl acidl salt of the formula 20 Ra-COO'" Y+ (2)
in which Rg represents a hydrophobic group, and Y+
represents the cation of a pharmaceutically )
accept abl e base, as an al pha-am no acid conpound g}
the fornmula 25 WD 2004/ 032900 PCT/ EP2003/ 011202 - 142
Ro Ra N---CH Rc COOH (3) 1in which Ra represents a
hindvhiphobi ¢ group, and Rb and Rc, 5 independently of

one_angtherp, REGLsLSRSRFADHBER OGP, &d Rb, RE ahlia,
independently of one another, each represents hydrogen, Cl-C4-alkyl,
2-hydroxyethyl, ally1 or cycle-C3-C6-alkyl-CI-C3-alkyl, or two of the
radicals Rb, Rc and Rd together represent C4- or C5- alkylene
interrupted by -HN-, -N(C1-C4-alkyl)-, -N(2-hydroxyethyl)- or by
oxygen, or;
b) Ra and Rb are two hydrophobic groups or together represent a
hydrophobic group, and Rc and Rd, independently of one another,
each represents hydrogen, C1-C4-alkyl, ally! or cyclo-C3-C6-alkyl-C1-
C3-alkyl, or
c) Ra, Rb and Rc together represent a hydrophobic group, and Rd
represents hydrogen or C1-C4-alkyl, and A’ represents the anion of a
pharmaceutically acceptable acid, as a carboxylic acid salt of the

formula
Ra-COO Y* (2)

in which Ra represents a hydrophobic group, and Y* represents the
cation of a pharmaceutically acceptable base, as an alpha-amino acid

compound of the formula



phosphoric acid nonoester of the formula 0 11 Ra O P
Oy+ 0-Y+ (4) 10 in which Ra represents a hydrophobic

w@e@ap3and Y+ represents the cation of a PCT/EP2003/011202
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pharmaceutically acceptabl e base, or as an acid
addition salt of a conpoupgh having a hydrophobic
group Ra and an 15 i m dazoline, imdazolidine or
hydrazi no group as hydrophilic group. 53. Conbination
according to any of preceding clains, wherein the said
at | east one third or one second anphi pati c substance
with biological activity, which can act as a drug, is
a subgyj tuted a ni um 20 conmpound of the formula 1 in
whi ch a%\tuhe hydr ophobi ¢ group can be an aliphatic
hydr ocar b radi.gal that can be interrupted by an
oxygen % l]l"p%f atom may contain the groups
-CO(=0)~ -O0C(50)-, -C(=0)-NH, -OC(=0)-NH or

hydr ox¢ WO 2004493g900 PCT/ EP2003/011202 -143 and (3)
can be substituted by from1l to 3 nonocyclic,

al i phatic or aromatic hydrocarbon radicals, by a bi-
or tri-cyclic, aromatic or partially saturated

hydr ocar bon radi cal, by a nonocyclic, aromatic,

parti al . P L afd a
bi - or'nwlgkgséﬁééfﬁgpgn%ﬁgr&?ﬂ??i al sﬁgg ur at Eéﬂor
hed@perideieid dfieheramoyivdre saoh represbatsaydsegsn ey el re4-alkyl, as a
al i phatic or, aromat.ic Fﬁ%épcar on radical or a
mhepehpEC agid HREeeSLer 8 8% sed hydr ocar bon

radi cal, and the hydrophilic group is a group of the

fornmula 10 N+

o-Y+ (4)

in which Ra represents a hydrophobic group and Y represents the
cation of a pharmaceutically acceptable base, or as an acid addition
salt of a compound having a hydrophobic group Ra and an
imidazoline, imidazolidine or hydrazino group as hydrophilic group.

53.Combination according to any of preceding claims,
wherein the said at least one third or one second amphipatic substance with
biological activity, which can act as a drug, is a substituted ammonium
compound of the formula 1 in which
a) the hydrophobic group can be an aliphatic hydrocarbon radical that
can be interrupted by an oxygen or sulphur atom, may contain the
groups -CO(=0)-, -O-C(=0)-, -C(=0)-NH-, -O-C(=0O)-NH- or hydroxy,



/I\' Ro Rd Rc in which Rb, Rc, and Rd, independently
of one anot her, each 15 represents hydrogen,

W@200843199@r ogen, Cl- C4-al kyl or 2-hydroxyet hyl PCT/@8P20031011202
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which two of the radicals Rb, Rc and Rd together
represent piperidino, pipgpgzinyl,

1- et hyl pi perazi nyl, 1-(2-hydroxyethyl- piperazinyl or
nor phol i no, and the other radical represents hydrogen,
or, 20 b) the hydrophobic groups Ra and Rb can be two
al i phatic hydrocarbon radicals which can be

substituted by one or two nonocyclic, al.i p{]abi f‘ or .
ar omat@ind gadb@ subgiiutedey Fams & 3@0@Q®§Lq:,t fpbatic or aromatic
nonocycli ¢ o] ' riiakl v -SaiHaie . riall
car ur 20atoaned) Cblcels. B9 B B HrifHb ey aldimatic or partall
r epr esgfiratednhydmyarbon radicalt by ,a saonocyctc, apemaiial partially
saturated or benzo-fuseg 25 he erogB/cI e

. and .t he,. .
Pyl o BRHUTEESH b SLITSIES GEEAOGHS RN 8 ioith Wigsyolic, aromatic,
2004/ 003/ o C drdcar behiaC hono-
Rc an ZQR’I gggﬁgtﬁgeﬁflb%%gﬁ qé%eéd gﬁ%?rhdgydgé&? C_ o onc-)
r epr esyolis alfphhticoogeomatic Gyd@sagbay Iradieal @) a biryclic, aliphatic

hydr ophobi ¢ group js,forned by, Ra, nd ther = -
and rQSpl?"e‘%@T{“:?e nYrBRAROQ. ﬁ%‘i gﬁ?y%abi??rgbg@%o&%w s a
benzolgprgﬁﬁ@fkﬂ% eeye!l e and the hydrophilic group is

a gro of the formula 10 N+ Rd in which Rd represents

hydrogen or Cl-C4-al kyl, preferably nmethyl, 15 and A-
is the anion of a pharnmaceutically acceptable acid, or
a carboxylic acid salt of the formula 2 in which the
hydrophobir group

N+
/ | AN
Rb Rd
Rc

in which Rb, Rc, and Rd, independently of one another, each

represents hydrogen, C1-C4-hydrogen, C1-C4-alkyl or 2-hydroxyethyl,

or in which two of the radicals Rb, Rc and Rd together represent
piperidino, piperazinyl, 1-methylpiperazinyl, 1-(2-hydroxyethyl-
piperazinyl or morpholino, and the other radical represents hydrogen,
or,

b) the hydrophobic groups Ra and Rb can be two aliphatic
hydrocarbon radicals which can be substituted by one or two monocyclic,
aliphatic or aromatic hydrocarbon radicals or by substituted, monocyclic,
aromatic, partially saturated or saturated heterocycle, or Ra and Rb together
represent a monocyclic, aromatic, saturated, partially saturated or benzo-fused

heterocycle, and the hydrophilic group is a group of the formula



Ra can be an aliphatic hydrocarbon radical, which can
be substituted by a nonocyclic, aromatic hydrocarbon

WO a@uo33900 or by a bi- or tri-cyclic, aromati CPGI/EP2003/011202
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partially saturated hydrocarbon radical, by a
monocyclic, 20 aromatic oripartially saturated
heterocycle or by a bi- or tri-cyclic, aromatic,
partially saturated or benzo-fused heterocycle or by a
steroid radical, or Ra can be a nonocyclic, aromatic
hydrocarbon radical, a bi- or tri-cyclic, aromatic or
partially saturated hydrocarbon radical, a nonocyclic,
aromaty c op/partially saturated heterocycle or a bi-
or tri-N25/cyclic, aromatic, partially saturated or
benzo-fudétl heterocycle, and Y+ is the cation of a
phar mac uf%QaIIy accept abl e base. WO 2004/ 032900

PCT/ ERZQ03/ @4{202 -145 54. Conbination according to
any of preceding clains, wherein the said at |east one
third or one second anphi patic substance, which acts
as a drug, is a substituted amoni um conpound or the 5
correspondi ng am no conpound that can be converted

i nt o GHQHEATRERI2HY RE ointepaddntlyssfl dnef amother each sapraseists
acetyl choline chloride, nmethacholine chloride,

car badtydrogeneeediei-alkyl. [ Bcar pi ne, arecol i ne,
phyostjgm bR iOYSrhslpby A cd8gether and
ey o G, Ui bySRRELRTOG IBIEMRRFRY P BD i@ Rotag
pepleseyits an anomptic,partidiyosatoatet onbenzsfusedheiesocycte and the
| evor phanol , codei ne, Qﬁdr?cod ne, oxycodone,

s RIHIIG 8roup s A ghosP ofibe fOrBMIA  bupr enophi ne,

but or phanol , nal bi phi ne, phol codi ne, pentazoci ne,
ket am ne, netazocine, pentazocine, cyclazocine,
pet hi di ne, cetobem don, al phaphrodi ne, et hoheptazi ne,
prodilidi ne, profadol, nethadone, nornethadone,
isonethédqne, di pi panone, phenadoxone, di nephethanol,
15 dextrongram-drd D propoxyphene,

1- benzyl - 2= di net hyl am nonet hyl - 1-

propanoytoxytetralin, tramadol, dinethylthianbutene,

di anprom de, phenanprom de, propiram tilidine,

met ophol i ne, etonitazene, ergotam ne,

di hydr oer got am ne, di hydroergocryptine, nethysergide,
lisuride, djnetotiazi

in which R represer“’s hydrogen or C1-C4-alkyl, preferably methyl,
and A" is the anion of a pharmaceutically acceptable acid, or a
carboxylic acid salt of the formula 2 in which the hydrophobic group

Ra can be an aliphatic hydrocarbon radical, which can be substituted
by a monocyclic, aromatic hydrocarbon radical, or by a bi- or tri-cyclic,
aromatic or partially saturated hydrocarbon radical, by a monocyclic,
aromatic or partially saturated heterocycle or by a bi- or tri-cyclic,
aromatic, partially saturated or benzo-fused heterocycle or by a steroid
radical, or Ra can be a monocyclic, aromatic hydrocarbon radical, a bi-
or tri-cyclic, aromatic or partially saturated hydrocarbon radical, a
monocyclic, aromatic or partially saturated heterocycle or a bi- or tri-
cyclic, aromatic, partially saturated or benzo-fused heterocycle, and Y*

is the cation of a pharmaceutically acceptable base.



di zoti fen, oxetoron, cyproheptadi ne, procaine,

chl or oprocai ne, 20 hydroxyprocai ne, propoxycai ne |
w@z004l08090@cai ne, propoxynetacai ne, piridocai NECT/EP2003/011202

| euci nocai ne, butacaine p tetracaine,

hydroxytetracai ne, cornecayge, edan, piperocaine,

cycl onet hycai ne, paret hoxysal ne, stadacai n,

ci nchocai ne, |idocai ne, pyrrocai ne, granocaine,

but ani | i cai ne, tolycaine, nepivacaine, bupivacaine,

prilocaine, carticaine, dipiperidon, propicocaine, 25

dycl oni ne, pranocai ne, fonbcaine, quinisocaine,

pr of enam ne, promet hazi ne, periciazine

o ochiedr perignafon BERBTb Ry AHEORIAg cRnS, i e,

WHEreRNRi 926d at Id2ise bhddizircher om@secmmbhampénpatlc substance,
pi per acet azi ne, acet ophenazi ne,

(igh Reter 25,2 i, 12 FOSLRBE G AP GRIHA COT HOBRE e
5 ?q?x?ﬂggh%gfﬁg%m%oc&rh?@rm 3 B8n belddivepeatiRfoBB&mmonium

am t ine, nortriptyline, WO
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10 BRleRRregp heeae s MillopRRaRT affidtiond reRRphie, ngloxope,
bhREEkSH, U r@h@ﬁb(ﬁbl Butdfphatal, amllmbhme, pholcodlne pentazocine,
phengl ut ari m de, phenadri ne, chl or amn q
rkRiBNNE, TUBRRROFHR P%Wnemsm@azqg@%%ﬁ@? Gipbemidon,
nél@ﬁ%{)ﬁr%)&% ﬁohé’ﬁtgkll(r]; ?Rﬁillrc]ilr{eﬁgf"réfyd%mrﬁéthadone

pheni do pi'pradr trazi ne
dhettiathadone aeomeﬁmdmfeedmmnonwphedadomrw dimephethanol,

dexanphet am ne hent er,m n, or phent er,
15 { GRRTPAATES, BebGpPARIEIS: JrRr R Pao sy AfinctHethy-1-
pgﬁb‘é\mﬁfo&? thfin, trHRREIBRirBthytAlagts@ahe Ndliahigwomite,
am

i odi de, hexacarbachol i ne broni de
ahemﬂmprmmdlec pmmamstdbdmeemﬁﬁphﬂhrmas@mt?@ene ergotamine,

SSBAFIRSRaAR. S8V FaruSSURRAE Tty BdeHogd etz

NBiZBafrE bixeforbh OBjptehestatinep prouaing) &)tﬂadimprmmhe

heni ne, adi phenine, 15 fencarbam de, benz cle%
20 dﬁy@rmyprmlm,mgp%caﬂ'@nlog(xyrlégprocame propoxyme acalné

piridocaine, leucinocaine, butacaine p tetracaine, hydroxytetracaine,
cornecaine, edan, piperocaine, cyclomethycaine, parethoxysaine, stadacain,
cinchocaine, lidocaine, pyrrocaine, granocaine, butanilicaine, tolycaine,
mepivacaine, bupivacaine, prilocaine, carticaine, dipiperidon, propicocaine,
25  dyclonine, pramocaine, fomocaine, quinisocaine, profenamine,
promethazine, periciazine, perimethazine, chlorpromazine, perphenazine,
prochlorperazine, triflumpromazine, trifluoperazine, fluphenazine,
thioridazine, mesoridazine, piperacetazine, acetophenazine, ethymemazine,
dimethacrine, opipramol, clomipramine, imipramine, desimipramine,

30  trimipramine, chloroprothixene, thiothixene, amitriptyline, nortriptyline,



et hanmoxytri phetol, phenbenzam ne, tri pel enam n,
chl or pyram ne, nepyram ne, netaphenil ene,

wOored0afy2900 ene, chloropyrilene, histpyrroclin, POEEP0011202
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t henal i di ne, clem zole, neth-dilazine, isothipendyl,
oxonenazi ne, di phenhydramjge. nedrylam ne,

chl or ophenoxam ne, sil achl orophenoxam n, 20

car bi noxam ne, di phenpyraline, clenmastine,

anmet ho- benzepi ne, phenirani ne, chl orophenam ne,

br ono- pheni ram ne, triprolidine, cycliram ne,

pheni ndam ne, di netindene, cyproheptadj. ne,. ket ot lidi
epkeyiphthiegn, pmﬂm@uhme rrepthingsidyhi fﬁ@ppfﬁplﬂecltalopram &Rl ine,
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l'oroquine,

hm@tr@m&Meibmuﬁdmecammmﬂnaqh&x&hydmmpmmne adlphenlne
guanid-1, 3, 5-triazjn,

cfﬁngamgeahemzyqlﬁmmg Glg%‘cﬁ 9&39 R ﬁ%%@% at e,
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arun PRBeBIRg: piiedlS, MEHLaadthE IS0t RbrihE domenazine.
agipheRfldantinesiagdainite; Thlorophenoxamine, silachlorophenoxamin,
carbinoxamine, diphenpyraline, clemastine, ametho-benzepine, pheniramine,
chlorophenamine, bromo-pheniramine, triprolidine, cycliramine,
phenindamine, dimetindene, cyproheptadine, ketotifen, epinephrine
(adrenaline), norepinephrine (noradrenaline), dopamine, nordefrin,
ethylnorepinephrine, isoprenaline, iso--ethorine, metaproterenol,
orciprenaline, metaraminol, phenylephrine, hydroxyamphetamine,
methoxyphenamine, methoxamine, albuterol, ephedrine, norephedrine,
fenfluramine, phenylpropanolamine, pholedrine, tyramine,
dichloroisoprenaline, norfenefrine, octopamine, etilefrin, acebutolol, atenolol,
meto-prolol, toliprolol, alprenolol, oxprenolol, bunitrolol, bupranolol, talinolol,

phenbutolol, bufetolol, varbian (R,S- or S-form), propanolol, indenolol,



the role of a drug as the substituted anmoni um
conpound or as the correspondi ng am no conpound t hat

w@ av4loz29eonverted into the ammoni um 15 conpounePChEPBak/011202
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formation, and is a conpound selected fromthe group
of the acid addition saltgqpf antidepressants of the
formula in which RL represents | ower alkyl, for
exanpl e nmethyl, A represents the group N-u Rl, oxygen
or sul phur, and R2 represents hydrogen or cyano; acid
addition salts of antidepressants of the fornula 20 Y

g;)lllnqlp?c)ﬂ %@p%pn@dég P panglo 'f%‘ﬁf,qg‘% %:l acghg?élbf)%fenalol,
g%e#eﬁﬁfélr r i arATED Qyﬁr?&&l'ﬁmé" dhidrotdtricyBhiah§tétracycline,

amno-n-pro

%ﬁécjcﬁn@,ﬁhmau?tdmjdrbtqirawc?m ,matagygling, gox¥ysycliggd A

represents et hyl ene or vinylene, .or

sanpsyneara) ltacvefind bR auIBlERbaHREK, s beyns
§q fjﬂ Eé”bé\ﬁathh@z BRSFGUINS, santoqume

FP ropyl-hexedri ne,

prolintan, fencanfi

rrwtmtyphmnomne amppmm,,mwmbwme 3artfiadhi ne,

e;{)rﬂgﬁgmubgﬁpﬂggﬁlﬁlf ﬁ@?O%BEF@%pédﬂ% | §o é/%[%)g;‘ﬁfah'ﬂ@mbonate

dthainfeE M methbpliny, Angntiiene, hytanthonepmiracil A or B,
enyl ephrine, 5 hydroxyanphet ami ne thoa%ﬂzﬁnam ne

ephaotading, CM@poQMﬁmlinﬁe“m%‘ﬁQﬁ‘@oﬁrie Bisofgney minoacétate.
norfenefrin, octopam ne, acebutolol, atenolol,
toliprolol, alprenolol, oxprenolol, bunitrol oI

bupr angg. ojo,mmabumbobordmgemmnmmrecedmgtqbalms
varbian (R S-form an

r\@b@reﬁhg}ﬁ $,?gd aquqs[t, Qgs%hgg fols on S§ ﬁpg@lagﬁ%hlpatlc substance takes
Hrg'rBM gﬁe BRAFAL E’Hﬁesub&@ut@@ arkipGhiumR cbaTpouR@asIdisihet 0

any o ng clains, wherein the said at | east one
t bomrespandigramihcaopmppund thataestbemeenvaitassinio the @@mpnlum
of a dru

£ SomHRPYUNG by, rsa&?orma UDST I IdtE S HPBNHETSSIRERRHGMGhe [YfSup of

the acid addition salts of antidepressants of the formula in which R1
represents lower alkyl, for example methyl, A represents the group N-v R1,
oxygen or sulphur, and R2 represents hydrogen or cyano; acid addition salts

of antidepressants of the formula

/A\‘x’ \
i

,/ 7
\ e \/ \R2

»

b

(1.10)

in which R1 represents lower alkylamino-lower alkyl, for example 3-
methylamino-n-propyl, di-lower alkyl-amino-lower alkyl, for example 3-
dimethylamino-n-propyl or 3-(4-(2-hydroxyethyl)-piperazin-1-yl)-n-propyl and A

represents ethylene or vinylene, or acid addition salts of amphetamine,



t he correspondi ng am no conpound that can be converted
into the 15 amoni um conpound by salt formation,

wa2qo2@32ehydr oxy- 3- PCT/EP2003/011202

10

15

20

25

30

met hyl am nopr opyl ) di benzo[ b, e] bi cycl o[ 2. 2. 2] oct adi ene,
and the 2R S isoneric mxjue, maprotiline,

benzoct am ne, 3-nethyl di benzo[ 2, 3: 6, 7] -

oxepi no[ 4, 5-di azepi ne hydrochl ori de,
7-cyano-3-nethyl-2,3,4,5- tetrahydro 1

H di benzo[ 2, 3: 6, 7] -t hi epi no[ 4, 5-d] azepi ne

met hanesul phonate, 3,10 20 ) . ,
theteamphetansng, m@m@tmmm@@d—hexedrme, prolintan, fencamfin,

b b ) ’ . . . i ne.
BB g o= At NPl ASn S adiBh nine oo phAne."e

Nofedifgphriry degainiee, nuvdefing attiybaorepinephrine, isoprenaline,
I so-propyl am no- 3-[ 4- ( 2- net hy|.t hi oe{ ho

igestosrne, pretgaotergnol, orciprenaline, me arar)T(1Yr?6I, phenylephrine,

- i -2 (2= o] .
SRR, MeoRAaming, Sl e
(ﬂihﬁléué‘!n@m{mmw, abffenefrin, 2stopeeingi aeebBe _ol,giqmlﬁbﬁ@lwolol,

ing to a recedi ng cl al
e BB SSEEReE, Bl 1B, S,
%@ﬁggﬁ?&f&% ﬁn@fs-ﬁ)rﬁ’i),Uﬂaséﬁpihé?re%&inhbﬂﬁ@,@;@hgbbme or

acl or the carboxylic acid 30 conmpound that can
lpredoisvioneaticthylaoninbaceiatehoxyl i ¢ acid salt by salt WO
2004/ 032900 PCT/ EP2003/011202 -149 formati on,

nmet hyl predni sol one sodi um succi nate, prednisol one

sodi urge BYRiIRatich adsctfindl toXamSgiPproceding otgims,
hydr oxydi one succi nate sodi um

11, 20- . .
dhareirsthiesaid Ay leesk gne hirg RRseehamehirgtisaiistance takes the

chol i i i : Y
B8 SR iy oo 1 r
ke apIrRfspondihgraminofcampourdbiivab tan befeanyeded iale, the

di cl of ~ flurbiprofepn, . :
AR CoRP RS IE formatiephd SRR MIARAEE™ i g
f . “ual ¢ . RIS
TSR A e e
olsoEtegici mixturat mapodtilingc bepzectaming i methyddiRenzol[2,3:6,7]-

zomepir tol neti.n [ PRAE-ToINs 5028 i85 tetrahvdro-

rorana o repsbs el iaPAg T o RBREbEyE 2% tetahydr

( §HOABERSI[D 3:6.7]-thpihbMTB idadepiiEmetidndsBiptidrate, 3,10-

met hyl - PG-2al pha g\carbo rost), ED) 15 | . leat

(diethgl-F2ihg 5. Ishesaydiodibsnialb flazepinol4 Slazepine maleate,
clomipramine, opipramol, desipramine, imipramine or imipramine N-oxide,
ephedrine, norephedrine, 1-iso-propylamino-3-[4-(2-methylthioethoxy)-
phenoxy]-propan-2-ol, 1-isopropylamino-3-(2-pyrro|-1-ylphenoxy)—propan-2-
ol, oxprenolol, prenalterol, adiphenine, prednisolone diethylaminoacetate, or

reserpine.

57.Combination according to any of preceding claims,
wherein the said at least one third or second amphipatic substance takes the
role of a drug as the as the carboxylic acid salt or the carboxylic acid

compound that can be converted into the carboxylic acid salt by salt



deoxy- PGEl (deprostil), 15 (S)-15-nethyl-11-deoxy- PGE,
(doxaprost), 16, 16-di net hyl - PGE2,

wa Ze0piozagd - 18, 19, 20-tri nor - PGF2al pha, 16- phenoRGF/EP2003/011202
17,18, 19, 20-t et ranor - PGF2, or
N- et hyl sul phonyl - 16- phenoxyy 17, 18, 19, 20 15
tetranor-PGF2 al pha (sul proston), nalixidic acid,
ci noxacin, oxolinic acid, pironidic acid, pipenidic
acid, penicillin Gor V, phenethicillin, propicillin,
nafcillin, oxacillin, cloxacillin, dicloxacillin,

quconaC|II|n c cIaC|II|n ep|C|II|n, nmecillin
foemiation | miethylpretivisplanersodiumpsiccinate, medf‘\segﬁf@u Wﬁ H'r?"

! I -
%’ﬁcgﬁ{t{e, #.gﬁ-mgf%-fgg Z@%phhh@ rﬁb%ﬂ@ﬁé% Et.?lg?(tle rrSEOdlum 11,20
Gi%?(azid%ha-mdm hBﬁlphalﬂregnamé aalpl?adnlon,@ hboliacig or
cef adroxi |, cin oxjtin ri gdi
depraiioticianid sk idalanae abutara fupraenoRiaySe, fndforac,

5 gef O}%h%nogﬁ?éﬁgiﬁgépf@ C%F\E:!o%é%'i%lc,”%1c|c§i‘éIEiB@|fmrbipif‘ofen

anone,  cephapirin
pR fdiéﬂdhdproxaﬁ ddenoxapmfen ecﬁaarpmfen,e@clggquen,xmﬁfenamuc acid,

Ruteparnia ocis o toner s el macioienantn Beich miBATRS 6, Bnixin,
AlniX. ; r\%érﬁ%@cﬁr o§®n et4@APINEAELD Bcafredn Ngninetaaiy, of

precedi n erein the said at |east third
zorrmm«andtcmphm peipicac dieprefaois, aGAﬂhu kanzadageR rol e

i
HRPRPETeltha @arsp: 1(%;%10%1(1)(@415%16@416 L adityo-11-
deabGET (depranibel é$)g"%~m%thyla11115ﬂsp¥¥llpﬁq Gox§fost),
al?%h o e%g@ﬁ%ﬁﬁ% 1&prth -pi W%"?ésébqﬁﬁbrcPGF%Ipha 16-phenoxy-

t Ibiotic, an
am, 118|r19m03@ﬂa%er—%F23rdrl hbmeihpllsulphoaml -terphenaxey A48, 5%,20-

15 gg{ég&%?g%& ;Sﬁ% %@Hrogjtm)caﬂ%%i@%%clj ec%é)?acn?%xohmc acid,
Fdn(féﬂeld gje ﬁgﬁwlcﬂe&c@ pRATINE G 8r Vopﬁébi@thlcﬂhn propICIllln

”eSpOﬂ tor, an antihistam ni
aIEfcMypexaqﬂmcploaa@IIml, dgql@gacnhmrﬂmlqmcﬂlm, Cdp@g'“'“ epicillin,

gﬁtglp p rggtﬁl i, %ﬁ E@t %télb%ﬂlcuﬁrmﬂc%?aﬁml ﬁ'@zloéﬂfh

an agen agal nst

PQFé%llllﬁaédﬂnGé@iﬂlrpszUchm o%lztlﬁmneef,ach:m cefuroxime, cefazlur,
anti phlogistic, an anti pyret

20 omphasptile, cefatolmpceahalina seisoRk caphaloese sl g

Sée'p alg\nélhe cephsulodin, cefotiam, ceftazidine, cefonIC|d cefotaxime,
cefmenoxime, ceftizoxime, cephalothin, cephradine, cefamandol, cephanone,
cephapirin, cefroxadin, cefatrizine, cefazedonep ceftrixon, ceforanid,

moxalactam, clavulanic acid, nocardicine A, sulbactam, aztreonam,

25  thienamycin, chiorambucil or .methotrexate.

58. Combination according to any of preceding claims,
wherein the said at least one third or second amphipatic substance, which
takes to role of a drug, acts as an adrenocorticostatic , a R-adrenolytic, an

30 androgen an antiandrogen, an antiparasitic, an anabolic, an anaesthetic, an



10 a broncholytic, a cardiotonic, a chenotherapeutic,
a coronary dilatator, a cytostatic, a diuretic, a

w@anglosaene bl ocker, a gl ucocorticoid, an antif|ROT/EBE03/011202
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a haenostatic, a hypnotic, an inmunogl obuline or its
fragment, an immunol ogi caljlsy_active substance, a

bi oactive carbohydrate, a bioactive carbohydrate
derivative, a contraceptive, an anti-m grai ne agent, a
m neral o 15 corticoid, a nor phi ne- ant agoni st, a nuscl e
rel axant, a narcotic, neur ot herapeutic, a

neuroleptlc a neurotran mtter or nta nISt, a
analgesioan agaleptc, wmt"%@rﬁ%@ aBP?"éYtﬁ

Oé?’ﬁbﬁ%'r&%c‘fero csé(ﬁTHﬁﬁéé’tﬂmaﬁ‘été%r&rﬁcrﬁ)sp%ﬂ%ﬂ&lﬁ' &R lantibidtic, an

or a para-synpathicolytic, a
mﬂlrmsﬂeugn aahpamhodemm anhdlabe’gc, an anftitataan gntlgmetlc

@{%@t?sﬁlfqgﬁga%%pag&ﬂ@llytlcl gg@@g mﬁg@lgﬁ%ﬁ abﬂgﬁ&lr{égglc an

¥ &Gen bF%r?éépfﬁdd% Mhibifo?) 9 bAtiseRIMinicaan
VLSOOl FT e o o CVasadi | athtor, a virustatic, a

vmumypbdahmg qulbglcahmblbl’r@r of dughBethatyi an %ﬁlhypotomc an

5,59,
SRR o ar OB ST
b @RI nCorlMbAluslAlRREInfSt, &R lantiphgistics dn taatipyretict an al

mass of all three sajd substances that form sai

eantisheuanadior ar eptiseriy, ArESRINAIOD329RIEPHESS BIESSRE q@@/ﬁtﬁﬁ“'a"t
A oheiff B SRR PidD oA, HocoRdieor o

Swfgéétaggﬁab diuratic, ca/\gaimglmmnbd fockes, q;thcocmhmmlgad @rdiflew. agent,
5 61 i natj on according to cedi n

YRR TR I s R e R
SM%EQBFO lda?lyac\cﬁbé’?ﬁﬁétéhbféta blo%%tlv@éﬁmdmﬂrélé a bioactive

accor to any of preceding clains, whérein said at
| earbohydeate kieridatie, sezantthceptive, Aanani-migrainmagent aunigeralo-

b, HuB e oot ol st et BRALES o

PheGRihéYapeliBit, "B neuroleptic, a neurotransmitter or its antagonlst a small
peptide, a small peptide derivative, an ophthalmic, a sympaticomimetic or a
sympathicolytic, a para-sympaticomimetic or a para-sympathicolytic, a
psoriasis drug, a neurodermitis drug, a mydriatic, a psychostimulant, a
rhinologic, a sleep-inducing agent or its antagonist, a sedating agent, a
spasmolytic, tuberculostatic, an urologic agent, a vasoconstrictor or
vasodilatator, a virustatic, a wound-healing substance, or a combination of

aforesaid agents.

59. Combination according to any of preceding claims,
wherein the drug content is between 0.1 rel.% and 60 rel.% compared to the

total mass of all three said substances that form said extended surfaces.



wherein said at | east one third or second substance i s
a co-enzyne. 15 64. Conbi nation according to any of

w@e@amsiong cl ai ns, wherein said at | east one tPCT/EPZINN3/011202
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second substance is a hornone. 65. Conbi nation
according to any of precediqig clains, wherein said at

| east one third or second substance is a lowto
internedi ate 20 wei ght polypeptide with nmenbrane
destabilising properties. 66. Conbination according to
any of preceding clains, wherein said at |ast one

second substance is a cycl ooxygenase or |jpoxygenase
i nhi b6 dZomhihation|asgatding o aRY Pﬁpaﬁgi%@@'“ﬁ% a

&Egbelér? E‘ﬁ‘(ﬁ{ %@%g@@%f@fa{)ow&édana%&' drideVis idlow rhBleeMar weight

elongs to the class of

FanbhbaRustby.oxyet hyl ene-al kyl or -al kyl ene esters or
el se is a polyoxyethyl ene-al kyl or -al kylene ether.

67. The use of a conbination of substances according

to an i | BRHiAG ¥ if Bréidding akirhsr s, drug
depot §1068?ﬁ’?’6@t§’t?'ﬁ%r°%'ﬁ%?%f% Y PG e 64/ 032000

REBIERAABAOILEROENe tHifiPonsedsind supistancaisA Pietatalsby
provi ding the extended surfaces in the form of
menbranes fornmed by the at | east one first substance,

the aig)l Qﬁﬁ{\ﬂi}@ﬁ)r} SEPMAg a0 dnyhe précdding claime, t hird

subst ance, oget her surround mnjiature | iaht
Sriepbint said wh east one Raird abseeansYRstANes 1§ %EMS grolecular weig

péiet i it ane e ogEgrolec
3Goa1% b RO ot Bots oo TR EE RIRR *L 1 G

into the droplet and then carried by the droplet to

the place where the dr_%% s intended to :fnct. 68. The
use of6%Conmynatien ascdingp A RIIeSeUBIFHFTS: 0 any of

é«%%ﬁsﬁﬁ?%@n%g%ﬁ'toﬁg tfnf?& or RecHmiYliBSibHES i9h ca-enzyme.

ransport of an active
i ngredi ent, which can be one of the three anphipatic
conponents,

especial ly. for bioloq . Lcal ,
i mmnoﬁs%&%b',”a en @Sgﬁfq%top?ﬂypgfg‘g@?g{jwpo@ QQ{;]SZ t hr ough
t ek Bafdf at8440 dHeOPftd Or @2kbh€ Subdfance idarterinodeof
preparing a conbination according to any of
65. Combination according to any of preceding claims,

wherein said at least one third or second substance is a low to intermediate

weight polypeptide with membrane destabilising properties.

66. Combination according to any of preceding claims,
wherein said at last one second substance is a cyclooxygenase or
lipoxygenase inhibitor and at least one third substance is a non-ionic
surfactant with solubility in 1-10 uM range that preferably belongs to the class
of sorbitane-polyoxyethylene-alkyl or -alkylene esters or else is a

polyoxyethylene-alkyl or -alkylene ether.

67.The use of a combination of substances according to any of

preceding claims, in drug carriers, drug depots, or for other kind of medicinal



preceding clains in the formof a fornulation of a
bi ol ogically, cosnetically and/or pharnmaceutically

wa@ceauwsoagent , conprising the steps of - sel ecPCTEP100&011202
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at | east one first and the at |east one second
substance whi ch together fpym extended surfaces, when
in contact with said 20 nedium such that said

ext ended surfaces forned by the at | east one first and
the at | east one second substance are nore adaptabl e
than the at | east one first substance al one and the

surfaces fornmed by the at | east one seco st ance
at biokodfical mppiieatiornby egidieg fh %pmw%%{%?es i/ e R Cor

Se' et ng gt rgﬁ%czky é@@mpegﬁf‘?lflé flﬁ §f gtatn*&@ e étqééét dee

orm ext ended
§é’éc§rﬁF§ﬁd i anidast 6ns thiet sumsmncmuvmqlmmggther sureoundhat

fsna:lglgtu?g:ﬁ?gg%gs Z&”érg@ﬁ%pfs&%é r\MI&l’gEB@?QJﬁ%‘ glyg)p ﬁboelrég a
P8 o oo ith SBR oRietsufifioe s nesing) one

faces tTorne at | east one third
FidosdGratsd irab dne dfapled mmﬂhbna@gne@ hydke drepletiothe place
subst ance se] f - ta?%%r g{ate and WD 2004/ 032900
rberethe de@isiiptghded BI?C generating said
surface-form ng conbination fromat |east one first,
at | east one second, and at |east one thir subst ancfe
such 1G8a11'heh5esofra°weblnefl0m of gubstagces areing rAY ©

BUPPoRU0 sieupareh U Bap PRt HhBeRRR Y fhe LaASpATSt an
408 %@éamr\mcﬁ Gindsteons obth thees anfpidpatict mp@wems

e at ast one first and one th| rd subst aﬁ 5 ﬁ?%gg into
tespeglatly fenbiolagieal needisal, dnmynqlegical, PLEOFNELY PU

ai means of

Dt s REERT o Ml hiSBE RIS TERNS D or esence

of or before being mxed with the at |least one third
substance, such that said third s t

i gcorp@ﬁ?é‘t@@%&?dp agqpaﬁhgﬂ ‘iplrﬁ 'n?ﬁgiﬁgg&gyfit any of
S;Wet:@@i{ﬁ f&élﬁ@ %G8t bP hlfern tBEbARE ediolbyraity ntosnatically

nal preparation. 70. The nethod afccordl ng
t andloy pbarrpaemﬁmaﬂg active agentwaemeriaingLng sters

controll ed Iem%mgatﬂe CFhedst BALRRL A AP &%H&e&ne second
substance which together form extended surfaces, when in contact with said
medium, such that said extended surfaces formed by the at least one first
and the at least one second substance are more adaptable than the at least
one first substance alone and the surfaces formed by the at least one second
substance alone form small aggregates; alternatively

- . selecting the at least one first and the at least one third substance

which together form extended surfaces, when in contact with said medium,
such that said extended surfaces formed by the at least one first and the at
least one third substance are more adaptable than the at least one first
substance alone and the surfaces formed by the at least one third substance

alone form small aggregates, if this substance self-aggregates; and



15 on filtration, pressure change or nechani cal
honogeni sati on, shaking, stirring, or mxing. 71.The

woreaohoskoaccor ding to any of preceding clai ns, MEPER1003/011202
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the liquid medi um suspensi on characteristics
correspond to any one 20_pf3clains 1 to 65. 72.The
met hod according to any of preceding clains, wherein
said active agent is selected fromthe group
conprising anti-diabetic agents, growh factors,

i mmunonodul ators, enzynes, recognition nolecules, 25
adrenocorticostatics, adrenolytics,,.

andr ogens :
ant i andrgsfenatingaeidsurtasedoEging FEAMRINARQN Trom at least one first,
apaest het i i X i {ah | :
BPRSE B b G b P RRan ) Sush khsthesurace
BN tdsairyy @t [bast thise oompspasinaybination gmevm ptdre daptable
antidrepressiva, antipsychotics, aniidots

fhan el tage RIGPAEN ffgﬁa{?’fg%?ﬂ_%ﬁﬁf 80 RBeyAgcend substance
%Batr{ec&ntyf{{hé's c@Qtf?]m b$g{éétq§_asle6ﬁé/ filst apdesiiytiikd or

correspondi ng rnhibrto ant i hi st am nics, )
anbétaype alame, dsingmgthegtarabination bf ableestimeonall fuee 6aid

PCT/ EP2003/ 011202 -154 of d i Wi .

swbriappee e uspansbiglratt tPodtalkd eehanical

mﬁ@fﬁ%m Nh e pRESEHCE AI@RbRfSre Biky Miked Withshe ableast one
us

zhei mer, antiphlogistics, _antip

Anird stbatancé okl S3PLINES SUPEEpRe &t BIcPPUAREEtpast partly

Qr respi.rator ' | vt . .
SR sEEBAERIES SRR iy, 25 RRAR febhanion ragmentaton o
dtahdiral preparhbenati cs, diuretics, ganglium

bl ockers, glucocorticoids, antiflew agents,

haenostati cs, hypnotics, imunologically active

subst apgef, rﬁ@ﬁtorcigé;&%%i?rﬂgﬁ@ aR{of pré g BlareigNt s,

m ner al 6-cortr col I ne- antagoni sts, nuscle |
r el axaghereimaaidaneans of centraliedenapkanicakdragmentation includes

ST T e e
Sé‘chF?ﬁéﬂ&%iMﬁ cs or synpat hi col ytics,
par a- 5y

npat i com netics or para-synpathicolytics, anti-
psoriasis drugs, neurodermtis drugs, nydriatics,

psychost i-nul ant.s ' ics, K a9 agents
o el 1 AR pbCUrERade Ry of phepg iy
wherein the liquid medium suspension characteristics correspond to any one

of claims 1 to 65.

72.The method according to any of preceding claims,
wherein said active agent is selected from the group comprising anti-diabetic
agents, growth factors, immunomodulators, enzymes, recognition molecules,
adrenocorticostatics, adrenolytics, androgens, antiandrogens, antiparasitics,
anabolics, anaesthetics, analgesics, analeptics, antiallergics, antiarrhythmics,
antiarterosclerotics, antiasthmatics, bronchospasmolytics, antibiotics,
antidrepressiva, antipsychotics, antidots, antiemetics, antiepileptics,
antifibrinolytics, anticonvulsiva, anticholinergics, enzyme, coenzymes or

corresponding inhibitors, antihistaminics, antihypertonics, biological inhibitors



spasnol ytics, tubercul ostatics, urologics,
vasoconstrictors or vasodilatators, 15 virustatics,
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af oresai d agents. 73.The nmethod according to any of
precedi ng cl ai ns, wherein sgi4d at | east three

anphi philic substances are either used as such, or

di ssolved in a physiologically conpatible polar fluid,
conprising water or 20 water-miscible fluids, or in a
solvation nediating agent, together with a polar

t 4, f hod di di
e 2inibr ansnyetoginss aparoad Bt s AR ne at
ﬁﬁyé&gﬁeﬁeé fé’g‘érﬁé‘tagafns‘l? MJrBQé Patkingén br Koraa® PiAaimer,

stabilises brl ayer nbrane, and at |east one
nmtmhlagasﬁnsaaetlnwatlabd antshalgnabtmamlrseatlw regpiratery

di. ent ddj.t t
BF et SeetR Ry Sl RS proHEAEEH AT cardliolfts,
agie&htheeapeutRBY céfonBhedikithitgs, dems’fahcs!/}ﬁmmms tdenglium-
formati on of sald surfaces is i|Induced Flst ance

ablackersngiugpgortigoidsy aatlfwﬁeen@vagsmstaiw ypRetics,

RGBT acfiYe sibSEhbaT ShrtkBoRe arfimigihing ddefs.
t mirstglootorticeide fdimagpisihaiamagonists pmustleerelaands, mmcmtics
said surfaces is i @uced by fi Itrathé@qothe fi Iterl

nBeiotharapayiioy NGoF ePtiEs REUERtEaNSHY NG AR donjste
Opdfits, bBBAS RERTA(Es, BBMHARR! spfpergbirRsRss de1 g

n the desiré I nal aggregate 10
dsyrapail*mu:ﬂyhc%? paraesymplabcbrametm orgpara-synypathicolytics, anti-
preced|§n§rcl ai ns wher ei,n seve

P BSgE nfas” pSropat it Hiiod T HRgtd TR Rp Qlfiutdity!

apfiRslehig, sleepiidading=ReRtl tihelraint@gonibiel sédatiry aigents
agents and carriers are made to associate, at |eas
papasmolyties, duberculostatics, urologics, vasoconstrictors or vasodllatators

virustatics, wound-healing substances, or a combination of aforesaid agents.

73.The method according to any of preceding claims,
wherein said at least three amphiphilic substances are either used as such,
or dissolved in a physiologically compatible polar fluid, comprising water or
water-miscible fluids, or in a solvation-mediating agent, together with a polar

solution.

74.The method according to any of preceding claims,
wherein the said polar solution contains at least one surfactant or surfactant-
like amphipat, which destabilises bilayer membrane, and at least one more
membrane destabilising, biologically active ingredient or an additional

surfactant.



formati on of said extended surfaces. 79.The nethod
according to any of preceding clains, 20 wherein said
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allowed to associate, are prepared just before the
application of the formul aj4pn, if convenient froma
sui tabl e concentrate or a lyophylisate. 80.A container
conprising the pharmaceutical conposition based a 25
conbi nati on of substances according to any preceding
claim 81. A package conprising at | east one contai ner

conprising the Q;Eharrm_ceuti cal conposition based on a
conbi Raffhermethasaegaidgdto Wdlfrﬂiggﬁaﬁf‘gc WSpr ecedi ng

&'h%rfﬁ g&g’ ?%%éﬁ ce)qﬁst%?c? 8!998{) e{s ERGREY 9 4g8stancd aBdilidn into

ng a rapeutic effect on a warm
Bl fRAYph&seE JvapBraionaipemya reyessepphases dyinjessipn or dialysis, o
conposi ti on based on a conbi nation of substances
adthdheiaidyot meghgnisal $¥FeS\-ous clains onto or into such
living creature body. 5 83. The nethod according to
any of preceding clains, wherein different,
admi ni7st Ties hethoo hocersling © ary etpreged ngcddiMs| t he
applied nedicament dose and the ; Hari
witaraipdhe fermaiian S saig 2iragcs i Rafeld B RufHion, $he filtering
Ta@ r?évir?% SR didnfeiisBotweBATRD 1 it and pepipihe preferred
drug-free aggregates is |oaded with the, drl%% Lo be
abone eltpie dismetsr beinudependans opdhe slesied ihalaggregate
adm nistration, preferably 360 mn, nore preferably

f'PIC3Rd even nore preferably 30 min before
adm nistering the resulting formulation in or on the

body. 15 85. The method of an f preceding cl ains,
char acteiThe saethadaeeerding [t%§§¥ 089@09?6’@ 8‘?9??1@
RIRL TRC M St B BisbY RBquentially or in parallel.

78.The method according to any of preceding claims,
wherein said agents and carriers are made to associate, at least partly, after

formation of said extended surfaces.

79.The method according to any of preceding claims,
wherein said extended surfaces, with which the agent molecules are allowed
to associate, are prepared just before the application of the formulation, if

convenient from a suitable concentrate or a lyophylisate.

80.A container comprising the pharmaceutical composition based a

combination of substances according to any preceding claim.

81.A package comprising at least one container comprising the
pharmaceutical composition based on a combination of substances

according to any preceding claims.



with therapeutic activity is adm nistered. 20 86. The
nmet hod according to any of preceding clains, wherein
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various pores in a well-defined barrier is determ ned
as a function of a suitablgsgriving force or a
pressure acting across the barrier and the data are
then conveniently described by a characteristic curve
which, in turn, is enployed to optimse the 25

formul ation or application further. 87.The nethod
according to any of preceding cl ains,

] in th
char adt2eAinsethed Ter geneyating & eF?R%Pt\S‘&fyé%erg%W@frﬁalﬁ%

'ﬁ%%?%%éi %gpls@b éﬁ%@%&i% %}np‘%%g%'néﬁs%_leﬁl? ¥Weombination

GTEhbeRinces agtoming tf apy et privimusctlainms onighesrisiansudteliving
adaptability of extended surface aggregates conpri sing
reature Bed¥ai d  anphi patic conponents exceeds by at

| east 20% or by at |least twice the standard deviation
of a typical measurenent, whichever is snaller, the 5
adapt a88.Theymethotraccerding de @ny @f preceding Elaias es

conpr i Si the at. | east on fir :
CABBGS ek tbp bt P QR B i appi
CRBHRSIARIM dBSe GPRAGRBIIAEGAB Df tisrapbetiadpplicatiohi ty of

t he extended surface conprising the at |east one

first and the at | east one third anphipatic

compon u t r, ' p at.cat i ons,

wni oherbmediEfh gt S Bt ARG ERINS S | 200 o
PRABRIN BGUBhBhSIBN offtitngifeet duyregalmptis liadedywith the drug to be
ext ended surface aggregates conprising all three

aﬁ%ﬁﬂqﬂﬁgd éhqgwﬂibr;gﬁm 2 dayRrgnoan @ gnllstg%t%r?t Réesfg'ra%ly 360
afapt apld %rfeﬁrgglzy{&f miﬁ:éhggﬁe?l s peferady) U aiiaHefore

conpri sin eas irst and the at |east 15
oadnssteridg ne requiting: farombatioemin, orsetedrodyhe
corresponding concentrations, or the adaptability of
t he extended surface conprising the at

85.The method of any of preceding claims,
characterised in that at least one dose of the pharmaceutical composition

with therapeutic activity is administered.

86. The method according to any of preceding claims,
wherein the flux of penetrants that carry a drug through the various pores ina
well-defined barrier is determined as a function of a suitable driving force or a
pressure acting across the barrier and the data are then conveniently
described by a characteristic curve which, in turn, is employed to optimise the

formulation or application further.

87. The method according to any of preceding claims,
wherein the characteristic, e.g. penetrability vs. pressure, curve is analysed

in terms of eq. (*) or alike.



| east one first and the at |east one third anphipatic
conponent, used at the correspondi ng concentrations,

wokioaiozaser is smaller. 20 90. The conbi nati on PET/AP3008611202
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precedi ng clains, wherein the total concentration of
said at | east one second angysaid at |east one third
conpound in the ESAs conprising all three said

anphi patic conponents is equal to or |less than the
concentration of said at | east one second conpound in
the ESAs conprising at |east one first and at |east

one second conpound 25 and he c rre ond
concer®t: hb¢ sAMSINaticE %ﬁanve%sl?feeﬁ@"ﬂu NS¢ M%Bﬂﬂ&he

Hhabfshifi BPeREnUeN Rht-RBadre@ites BBhlistipaNthreslsaici n

concentration or said |'east one second
amaplsipatic edmpenshtsaxeeteds by atdeﬂﬁici@%l or hy & degstiwice the

Shaar gediationt 4 RBicl FieRURuBRe sGRET EghgIeE e
ﬁ%ﬁ&@ﬁg o}‘ e dxtepiea lénLﬁfdc@ régiids @3rfRing the at least one

011202 - 158 the ESAs conpri si nl%et | east
dfirst émdﬁteatdela&ttonaea@tortﬂ]%mﬁbmﬂ@ cemﬁ%@ﬁa Jtike

e

rece
Céo?hﬁﬁsmg\’ﬂ% gi Bashena rntanaithetay Ieast oﬁe&bupd eﬂmhipatm

the 1 nverse val ue of the p*_ val ue C?ﬁh g n‘% E& I
prardpenerddused alcthedieressporging eaneents Wiacheyerds Smaller.
sel ected around 60% and preferably is 57% of

Pmax-val ue. 93. Use of an additional at |least third
anphi pgY.Mhexwmisination af any of peestedingocisisas whergibitgne

dest aghl |yz%tq%®wd%pcgs“&éegaé&cﬁbs se the&sﬁﬁﬁ% ﬁﬁt)elh.%% ,O];
CABRIBHIE cofiftfonents wkéedus by Hﬂ%’@ém@%ftﬁé ridag@tatiiity ofithe

I rst nmenbrane destabilising
cexteoded surfacea ngregette@ comprigingdhaiat ieash oae fegw%m at least

ESAs, co n

e seneBtPRi e R T oted A ettt |

| é‘érﬁ&fntﬂﬁtlﬁﬁs Oér tE@%d@@dxﬁhﬂ?Icﬂhm eatdaanﬂédkswrﬁat:y ddmapnsm@the at

f ormer ESAs . Use of the third an;) 8at|c co on nI,'(
hipatic the

ateest gnﬁ@ra’t@n@tae,ﬁtggast@r@ third amp mponent
corresponding concentrations, whichever is smaller.

90.The combination of any of preceding claims, wherein the total
concentration of said at least one second and said at least one third
compound in the ESAs comprising all three said amphipatic components is
equal to or less than the concentration of said at least one second compound
in the ESAs comprising at least one first and at least one second compound

and the corresponding concentration of the at least one first compound.

91.The combination of any of preceding claims, wherein the total
concentration of said at least one second and said at least one third
compound in the ESAs comprising all three said amphipatic components is

equal to or less than the concentration of said at least one third compound in



conbi nation according to any of preceeding claims | to
93. 20 95. A suspensi on of extended surface aggregates

WO n00a/0B39gui d medi um conprising: at | east one PCT/EBP2003/011202
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anphi pati c conponent; at |east one second anphipatic
conponent; 25 at |east one13gu rd anphipatic
conponent; the first anphipatic conponent being a
menbrane formng |lipid conponent; the second and
third conponent bei ng nmenbrane destabilising
conponents; wherein the third conponent is a

- idal. anti-infl t d NSAI D) :
2064535 Sa0 B TR 605 G iss and A ekt eneisy epnd eding at
agr &irdsponaiy coHeeblratieh oP BReh! lRbsNEncs first coRTpTRALL €
barriers with pores at |east 50% snaller than the

aver age aggregate dianeter before the penetration

wi t hou ngi NG ' Y TR
250 5083 TR apntPe 37 8hY et ble e b e bahGdaptabilty is
| Bxprebbadiing thethverse ¢allRIofthep* valuel scorsgspondirly tosd predefined
anphi pati c conmponent; at | east one second %}rphi pati{c . 0
caglineat Pracd@lug, whish is eften salectedaionng §07 and preferably is 57%
c ong\;m;ethe first anphipatic conponent being a

nenbP&ne T or ng |lipid conponent; the second and

third conponent being nmenbrane destabilising

ComPOnERTie ol e aiihobt et e eGP o PebReh i ot east

RIS iyl e oo

t ESAssthab atheowisehvould conmwisen onlydinearpplipatic cemppunds, one

'S \‘?‘vhic%%s i Patnre oirr%PngXal% toﬂe of which is the first membrane
destabilising compound, to obtain the corresponding three-component ESAs,
comprising one membrane forming and two membrane destabilising
compounds, such that the latter kind of ESAs have higher adaptability than

the former ESAs.

94.Use of the third amphipatic component according to claim 93 in a

combination according to any of preceeding claims 1 to 93.

95. A suspension of extended surface aggregates in a liquid medium
comprising:
at least one first amphipatic component;
‘at least one second amphipatic component;
at least one third amphipatic component;
the first amphipatic component being a membrane forming lipid component;
the second and third component being membrane destabilising components;
wherein the third component is a non-steroidal anti-inflammatory drug (NSAID);

and



respect to the concentration of the first conponent,
have a | ower propensity to overcone barriers with
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di aneter before the pore crossing than the extended
surface aggregates 20 conprissi-ng the first, second and
third conponent together, whereby the concentration
of the conbi ned second and third conponents is at or
bel ow the relative concentration X. 97. The suspension
according to clainms 95 or 96, said extended surface

vos: oNuSSIebiue PooGoi A carabi of Rghgrathy Sel-pefffeable
BAFREANRIth ‘ﬁ%@@& lbh &Y 5ho%ealfRitHas BfOa¢eragd ddairéghte diameter

conponents bel ng nenbrane-destabilising conponents.
ds=féres theppenstmtion fwithaud chadgingrtha @go e gliaraster pygmore than
Ilé'élq_%i d medi um 30 conprising: WO 2004/ 032900

EP2003/ 011202 -160 at |east one first anphipatic
conmponent; at | east one second anphi pati c conponent;
at | east one third anphipatic conponent; the fjrst .
anphi p98.iAcsuspepsioaref exdendediswdass aagreoates IRA ligyd gedium
cO ;. 5 the second and third conmponent being
rﬁ%ﬁgﬁggdest abi |l i sing conponents; wherein the third

catmeastmie fist ampbipaticasompaierdnt i - i nf | anmat ory drug
(NSAID); and whereby the ext e%%?.d surface aggregates
aAldeas geeAndAMBRIPALIC SMRRANEEE  manmal i an ski n,

t ' i éﬁﬁb Hﬁf;ﬁ tion in the skin and/or

1%“?%%?%@%??1‘8% eg)%%eo N%R?D di stribution beyond

t the firkt amphipatiocpeponent heing a heembrasel forroingtlipid samgonent;
Al D applicatign in a solution on th .

SR hif omrah e peinel Reathiahe o bt cdfBonents:

aWAERIA LSS RS cdnpomsrtiaaeNSAmD.eaed, [iquid-filled ‘

vesicles, said first conmponent being a 15

nwhsreteextendedguifags dggeeate so@pslég%s_rtbeéiﬁ%t angl s@rond (but not the
CRITRY WS Tonafit, 4P tE AR A thfG THAPAt R S8 cEREPESIAPbRent, the

second or third component being present at a relative concentration X with

respect to the concentration of the first component, have a lower propensity to
overcome barriers with pores at least 50% smaller than the average aggregate
diameter before the pore crossing than the extended surface aggregates
comprising the first, second and third component together, whereby the
concentration of the combined second and third components is at or below the

relative concentration X.

97.The suspension according to claims 95 or 96, said extended surface
aggregates being membrane-enclosed, liquid-filled vesicles, said first component
being a membrane-forming lipid, and said second and third components being

membrane-destabilising components.

98.A suspension of extended surface aggregates in a liquid medium

comprising:



100. The suspensi on of any preceeding claim wherein
the third (NSAID) conponent is ketoprofen, ibuprofen,
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101. The suspensi on of any preceeding claim wherein
the first conponent is sel-débed fromthe group
consi sting of phosphatidyl choli nes,
phosphat i dyl et hanol am nes, phosphati dyl gl ycerol s,
phosphatidylinositols, 25 phosphatidic acids,
phosphati dyl seri nes, sphi ngonyelins,

SRl R Sy i ngol i pi ds,
c%?E%gggﬁgzggg%ﬁggﬁéﬁ%Sﬁy gﬁ%@?des, sul phati des,

s phieapd pheseebnd angshipatic gempbhnest; des. 102. The

suspensi on of claim 101, wherein the first conponent

i ﬁgeaé°Bﬁ58&5‘?ﬂ§ﬂﬂh‘}ﬂ%ﬁ(ﬁqrﬂ@'@ﬁntbi ol ogical, preferably
i R s S
s tine Beoend ahd tkickbdomporentizeipg inMmerabegnepdéstalifising @omponents;

A ConpbBRhlc BORBEREHE! Bl RaESY U o)
s@htlact ant. 104. The suspensi on of claim 103, wherein

the surfactant has a solubility in the liquid medium
rangi ny/harehy teoextended surfase aggeegates ag capabla of penetrating intact

1 . i . l. ai ! i e .

ST BIRH SR S8 Bl RS9 o ighied It g ansor

( Hidspadiay ke ncddh ofiNSAID distebutie! beyorikbtheaskin, iR cantbali®on with the
and ﬂofstﬁg preferred between 13 and 17. 106. The

sIRpENS bR sme NP applicalien &) A schiionan thersin. i s

selected from 15 the group of nonionic surfactants,

and preferably is a pol yethyl enegl ycol -sorbitan- |ong

fatty ©9alhe esspensidén ohclpohpé; baidesdghgedbuifaceafaicoates being

chain ester qr -ether, .'a ol yhydr.gxyet hyl en- | .

¢ Ao e Fndlesed gie-ulu SRS S ad e cotpronent being a
nemerAbfdhe-RHIMMFRIPIH LAt sl sHEbndhSIHFELOMIhets BBihg membrane-
preceding claim wherein the first conponent Is a

pHestabdising cemprneRisand the third (NSAI D), conponent

i s ketoprofen, diclofenac,

100.The suspension of any preceeding claim, wherein the third (NSAID)
component is ketoprofen, ibuprofen, diclofenac, indomethacin, naproxen or
piroxicam.

101.The suspension of any preceeding claim, wherein the first component is
selected from the group consisting of phosphatidylcholines,
phosphatidylethanolamines, phosphatidylglycerols, phosphatidylinositols,
phosphatidic acids, phosphatidylserines, sphingomyelins, sphingophospholipids,
glycosphingolipids, cerebrosides, ceramidpolyhexosides, sulphatides,
sphingoplasmalogenes, or gangliosides.

102.The suspension of claim 101, wherein the first component is a

phosphatidylcholine of biological, preferably plant, origin, especially soy (bean),



I bupr of en, indonethacin, naproxen, or piroxicam
108. The suspension of claim 13, wherein the second

wW@eoposmne i s a non- 25 ionic surfactant, prefRCHBP3003/611202
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a pol yet hyl enegl ycol -sorbitan-l1ong fatty chain ester,
pol yet hyl enegl ycol -1 ong fattigichain ester or

pol yet hyl enegl ycol -long fatty chain ether type, the
pol yet hyl enegl ycol chain being potentially replaced by
a pol yhydroxyet hyl ene pol ar group, or else is a
surfactant-1ike nonionic phospholipid. 30 WO

< GO Ve Saigwer LSRR LsislymyPBIng iruross. pigose. or

aggsrydileetcdi aneter before the aggregates penetrate
the pores is at least 40% | arger than the average
pore dianmeter. 5 110. The suspensi on of any preceding

1 1 5shiRyh e RSRSYg17 §5288k0ng componert

| gnatsutectapitd, on the average. 111. The suspensi on any
preceding claim wherein the second conponent 10 and
the third conponent differ in solubility on the

aver a 3 ; T ' ility i
o SR SE5befg Pl 1] IAUPARESURRCh: At 2 oy
| ¢t tiquidrreedianp fanging frovoapauteix 07 M tocalvmerd OF. ki1

wei ght-% and 50 weight-% 15 113. The suspensi on

according to any preceding claim wherein the

ext endgyh THE fsasBendion BREIaM 103 wHerbinahe suffaéint has hydrophilicity-
conponent's have an average curvature correspondin

aripapbiligige ratica(riiBrbatweandd asi At evan better bﬁwvlego 13 and 18 and
114, T i : . .
wf]ﬂ‘é?%tirﬁefeﬁéeoﬁéﬁk@gé‘t f3 %’fﬁ‘iH? gr: her menbrane o

destabi |l i sing conponent is a |ower aliphatic al cohol.

11 5. A pharmaceuti cal preparation co_rrpLi Si r&g th?_

suspenti®hhgsuspansign 9% claiy 1024 wherein the surfactant is selected from
the group of nonionic surfactants, and preferably is a polyethyleneglycol-sorbitan-
long fatty chain ester, from polyethyleneglycol-long fatty chain ester or -ether, a
polyhydroxyethylen-long fatty chain ester or -ether, or a surfactant-like nonionic

phospholipid.

107.The suspension of any preceding claim, wherein the first component is
a phosphatidylcholine and the third (NSAID), component is ketoprofen, diclofenac,

ibuprofen, indomethacin, naproxen, or piroxicam.

108.The suspension of claim 13, wherein the second component is a non-
ionic surfactant, preferably is a polyethyleneglycol-sorbitan-long fatty chain ester,
polyethyleneglycol-long fatty chain ester or polyethyleneglycol-long fatty chain
ether type, the polyethyleneglycol chain being potentially replaced by a
polyhydroxyethylene polar group, or else is a surfactant-like nonionic
phospholipid.



25 116. A pharnmaceutical preparation conprising a
suspension of liquid-filled wvesicles in an aqueous

wOore@i08290¢ he vesi cl es being encl osed by nenbr aP€BEP2003/011202
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formed fromat |east one |lipid conponent and
conprising at |east two nenibgane destabilising
conponents, WD 2004/ 032900 PCT/ EP2003/011202 -163
wher eby ext ended surface aggregate conprising the
first and second (but not the third) conponent, or
the first and third (but not the second) conponent,

ol at 108 Do aesnad A I PEedP LR Sl Mo dverage agaregate

C aRfRster BEfA8 thé abbﬁégfaitésS%eﬁétmﬁﬁéTporé?@is%taeéﬁ\ﬂ@% larger than the
propensity to 5 overcome barriers with pores at |east

Severagel Pe diametarhe aver age aggregate di aneter

before the pore crossing than the extended surface

aggregates conprising the first, second and third

conpondt The gaspetsiombtampprddedingcoaimenvhateirothedfirst bemponent
conbi ned second and third _corgponignt_s i\s at. or a_el ow,

t ABd e serord campenepkdiffgnineoluliftyinha liguidmadkim Atlgast 10-fold,
pbﬁﬁﬁ%%’ifb%{}lgé?o”p” sing a suspension of liquid-filled

vesicles 11T an aqueous nmedi um the vesicles being

encl osed by nenbranes forned fromat |east one lipid

conponent_.and conprising at |east three nmenrane

oot a0 s L0 SUERRRBADE PreaRliad §laim W AEH HifsSecond component
daptaReé lthifd BSNPORBRNGITESINISoIGHINTY drbthePavtag@at Ridst 25old.
non-steroidal anti-inflanmtory drug, and or a | ower

al i phatic al cohol, whereby the nmenbrane destabilising

conpo ' [ Cl & it ; t

o ok B ) PG Db o b HRER oy mass of
ditisd kit gkt ek Antgitpatio componentsio bdiwaen 0 Opeeight and 50
with the result of an NSAID application in a solution
oM&iIGR-%Ki n. 20 118. The pharnmceutical preparation of

claim 117, wherein the first conponent is

phosphati dyl choline and the third conponent is an

NSAI D,118uthe asispension according to any preceding claim, wherein the

extended surfaces formed by the at least three components have an average

curvature corresponding to an average diameter between 15 nm and 5000 nm.

114.The suspension according to any previous claim, wherein the at least
one further membrane destabilising component is a lower aliphatic alcohol.

115.A pharmaceutical preparation comprising the suspension of claims 95
to 114.

116. A pharmaceutical preparation comprising a suspension of liquid-filled
vesicles in an aqueous medium, the vesicles being enclosed by membranes
formed from at least one lipid component and comprising at least two membrane

destabilising components,
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w@e@pasavd on of claim 117, wherein the surfactBOl/EPR03/011202

10

15

20

25

30

selected fromthe group of nonionic surfactants, and
preferably is a polyethylegegl ycol-sorbitan-Iong
fatty chain ester, a polyethyleneglycol-long fatty
chain ester or a polyethyl eneglycol-long fatty chain
et her, the polyethyleneglycol chain being potentially
repl aced by a pol yhydroxyet hyl ene pol ar group, or else

is a_ 30 noniqgnic, surfact Like
mmmegg@@gp%ﬁpe”pg%@sgtﬁ@f%fompf SR A4 docdR outnot the
A& oPh8RREHPhiraf (bat AbMihklsbcontipeempohént, the
I'S n- propanol, iso-propanol, 2-propano
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aliphatic alcohol, whereby the membrane destabilising components increase the
vesicle ability to penetrate mammalian skin and thus increase the reach of NSAID

distribution in the skin, and beyond, in comparison with the result of an NSAID

application in a solution on the skin.

118. The pharmaceutical preparation of claim 117, wherein the first
component is phosphatidylcholine and the third component is an NSAID, such as

ketoprofen, diclofenac, ibuprofen indomethacin, naproxen, or piroxicam.

119.The pharmaceutical preparation of claim 117, wherein the surfactant is
selected from the group of nonionic surfactants, and preferably is a
polyethyleneglycol-sorbitan-long fatty chain ester, a polyethyleneglycol-long fatty
chain ester or a polyethyleneglycol-long fatty chain ether, the polyethyleneglycol
chain being potentially replaced by a polyhydroxyethylene polar group, or else is a

nonionic, surfactant like phospholipid.
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122.The pharmaceutical preparation of claim 117, wherein the bulk pH value
is between 6.4 and 8.3, more preferably is between 6.7 and 8 and most preferably
is between 7 and 7.7.

123.The pharmaceutical preparation of claim 117, wherein the bulk ionic
. strength is between 0.005 and 0.3, even better is between 0.01 and 0.2 and best
is between 0.05 and 0.15.

124.The pharmaceutical preparation of claim 117, wherein the formu-
lation viscosity is between 50 mPa s and 30.000 mPa s, preferably is bet-
ween 100 mPa s and 10.000 mPa s, more preferably is between 200 mPa s
and 5000 mPa s, and most preferred is between 400 mPa s and 2000 mPa s.

125. The pharmaceutical preparation of claim 117, wherein the first, i.e.
phospholipid, component and the third, i. e. NSAID, component are present in the

suspension in a relative molar ratio between 10/1 and 1/1.

126.The pharmaceutical preparation of claims 117, wherein the first, i.e. a
phospholipid, component, and the second, i.e. a surfactant, component, are

present in the suspension in a relative molar ratio between 40/1 and 4/1.



WO 2004/032900 PCT/EP2003/011202

10

15

- 165 -

127.A kit comprising, in a tube or otherwise packaged form, at least
one dose of the pharmaceutical preparation according to any one of claims
115 to 126.

128.A method for treating peripheral pain and/or inflammation by
applying a pharmaceutical preparation according to any one of claims 114 to
127 on the skin of a warm blooded mammal.

129.The method according to claim 128 wherein different formulation
doses per area are selected to control the depth of drug delivery.

130.The method according to 127 and 128. wherein the pharmaceutical

formulation is applied in a non-occlusive patch.

131.Use of transdermal carriers according to any preceding claim to
deliver NSAID molecules below the skin and into the subcutaneous muscle,

and/or subcutaneous joint.



