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Field of Invention The invention relates to aggregases
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conponents) and bei ng capabl e to |nprove t he

transport of actives through sem - perneable barriers,

such as the skin, especially for the non-invasive drug

gﬁ g tion, |n VIVO by means of barrier penetration by
0. The 15 three anphipats include at

Ieast one nenbrane form ng conpound (NFC) whi ch can
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§i7%.Beingldabably @inihrove 188 ansh it of affives Mroddf semt
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thaee pephipats ihdhade atleast voa membrareeforming ebrpeand (MFC),
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barrier. I nvention deals also wth novel
ﬂmﬁﬁ Vas @rrg;s%fn sembinatigrywith gach other and/or characterized by

their relatively high solubility in said suitable liquid medium. The ESAs are
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, iarge bilayer membranes on it's

own. The other at least two amphipatic components, mcludmg an NSAlD
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I . Al ni stration of active ingredi
fér]id;égﬁt"%a?&"so I ﬁi’?%‘d‘?'BQ SH&PEnaloniaphaemaceutivat forfrwilations,

with slfiocus WhidiclrbRY80E ﬁ&’é’tﬁé b thon of the
gtqiz,ée nol ecul es 20 dugB?o t ene?@wérgégﬁr%?”enﬂy in, warm
3’? &Bicfetyrasor such ingredients. Availability and
use of preparations that can overcone this barrier

Background Information

Administration of active ingredienté 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.

f\vailability 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. Ceve. Exp.
Opin. Invest. Drugs (1997) 6: 1887-1937.). In the case of plants, improved
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per cut aneous adm ni strati on of such preparations
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P@Bﬂ@ﬁllcdﬂgw Yorkapgi 23525 Jcould significantly decrease

contam nation of the environnent (Price, C E (1981)
in: The Pl ant CutlcleAéDF Cutler, K. L. Avin
B @kin WW@@P'Wr'}@V‘?&Fe’Q@ﬁ%SEFd
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(fare 9‘33%§|tfe§|€tWr§ﬁ€r$t' diAgi & m(ﬁ“«m et Prug- Carrier
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ingredient in the skin |ipids. Mst often used
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and unc actants
ateohols and yneharged lsarfasytaﬂtmty wmg)maf@aals(;(ﬁaﬂlcularly fatty

fibs'am

4509, SRE IS ERrP Y ot S8 bt ArEKSmpo
darivatives,. amd)amnhotem@glacmates and betames 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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however, solves the problem of active ingredient
transport through the skin or nucous barrier to
general satisfaction. An overview of the neasures,
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i nprovenent. An extensive review witten by G Cevc
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nodi fy, drug retention time or stability on the skin
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a ARBYACH1oF seVerad hosns Ligdai acaliisibn|drdpraigye- cont ai ni ng

formul ations applied for several hours under

ogelusion on the skin. United States Patent 6.193 996
dm@'ﬁﬁiéaum ;%wa rﬁd:ﬁﬁd 1 esjoribesla Pg@sﬂm@é Egﬁgiﬁ{f@ gkin adhesive
u i : |

agp) 53355,2' n%pr EEG f%g' éil"%“%%’}r' ;En‘%fgéﬁiﬁ?%%@f FRpiications BPA 102
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used Z{,}Fecg?%a@ﬁ@mg component. The vesicles may be used as carriers

for different drugs. However, such vesicles are not used on the skin or for
transport through semi
0

, -permeable barriers. European Patent application EPA
h 52 379 by Muntwyler and Hauser similarly describes the preparation 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
boc?y. 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 |
of agents in mini-droplets"

"Preparation for the application

. , describe special preparations related to the
SfJSpenSIOI"lS described in this application. These documents report the use of
different agents associated with minuscule dropiets or, in particular, with the
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sem - perneabl e barriers. European Patent application
EPA 20 0 152 379 by NUntmylgr and Hauser simlarly
descri bes the preparation of © unilamellar vesicles.
However, these vesicles often need to be separated
fromthe residual multilamellar |iposones, facilitated
by the presence of charged drugs, for final use of
the former for treating the human or animal body. The
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speci al preparations related to the suspen5| ons

ALEAS rEISH Iy gélf‘l#l FepRs bﬁac{eltrﬂ{éé g@%ﬁ'ﬁzelqg&u ALY %dﬁ%% A,
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%«%;’ ?éﬁgéﬁi@%%a angﬁéﬁg §Z%§)g§gﬁ§1 siid’ Eq)?can‘w’é‘?F&dvari M,
Mezei. ﬂ@emrealmlrygbt&lweaf sy Ilpmslomle epcapsulation.
5’“‘*@5’ “"ﬁf o RERG njo R LBl ullesh ] RhcrBRcAS L adty, 3:470-

Si n)g nbr ane est a
489 Mﬁzmamwxa repasied anaesthetic perforsanteof uch losally used

HFYSRAY Eorfdsp t ¢
In two, rel atsf vdﬁ Q[l d)?égleg &y%%adgm% %Ugé%ﬁ'e
eRidernis and I% Qf )aumav&@md Buinea@igs whearths tskitsivas
ﬁéafefd%rﬂ@r%nhm SriiREDIE X -
Anest h. g 1@88) At 1079‘%‘(’?8&{‘jii gg&ﬁ%r%(:@c{]égme
eRoARRHIgte I@l“ esthetiss: Che fompaiations\alwage reattaided grultilamellar
sybeerr M’ld&‘)hbhéﬂéﬁﬁlﬁ'n@@éﬁ@@é‘ P'Fo‘uié'@er the 'r8b Gﬂé F@E’%\gg te no
l% ectron 1 a@gg ic studies. croenca
_ miﬂ;a e @"&P&Gﬂhr%tﬁh theskitmdEe M. *in vitro
miaheorman@ p@fc@tﬂﬁéou@@éh\l/éfrﬁ' n \ﬁVeUQﬁ“ céﬁg etra ine from
orr espondi n ur.or qgr.aphy dat a 999 and |
lfcr'FP onial Ahd convah lon cle Pharm Res (1994) 11: 1593 1 598) and
with an additional oily ingredient (Foldvari M. "Effect of vehicle on topical
liposomal drug delivery: petrolatum bases.” J Microencapsul (1996), 13:589-
800). 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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(W V). E?’&f ééﬁ&é%g%%azﬁégs&‘m@r@%&'{eﬁ'& %ﬁ?‘b‘?ﬁ nder occlusion.
nol / mol phosphati dyl chol i ne/ sodi um chol ate m xture,

Sy e b3 G o 3 i o
@ﬁew%wleagamq; I%Qp%é\gfm@imgaﬁedjm&ﬁﬂ@@ﬁdc@ht
Pesivhss: @hafdcterisatiBA :ﬁ{beh 18 geFM%%\ &h spg i%%ai?'ﬁ) ﬁ’%%i-m
fégﬁd’@d Géq pf g‘bgf ﬁﬁﬁﬁrgﬁﬂﬁg Mﬁgictib@ Cri; %bt s Ldla‘rmfously' include

bottnadFCRindd MDOehd 8 unbidth oﬁg.d Mol 1 (1995)

(" Phar macodynam cs of a liposonra reparation for

The current state of the art in particular 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/mi to between 0.5 mg/ml and-
10 mg/ml for the pH range between 1 and 7.5. This correspbnds 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.
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drug through the skin. The perneation is enhanced by
et.hanol, is based on diffugion, and is achi eved under
occlusion. Carafa and coll'éagues descri be the use of
surfactant-based, phospholipid 15 free vesicles
(Carafa et. at., 2002 ("Lidocaine-|oaded non-ionic
surfactant vesicles: characterisation and in vitro
pernmeation studies.” Int J. Pharm .(2002), 231

Tt AL o AR N D < SRR
Magdattd smpedws NSAID ! esaﬁbhqatfmw)ehﬂfugmﬁe@ktn by'using
particular in NSAID delivery through the skin is

Reraeahilitar ngrngatipn mnﬁaaﬂeram*ﬂafmaabllw epbanc¢asa increase
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raoch affectithd depthypfiiiug itstribitidn Furthersuss epesiiventiohal npud
the skin perneability. 25 Solubility of typical NSAIDs

fogmulations eruigeskin d@PFﬂ"OF affget thésslimiationy/ i and 10
mg/m for the pH range between 1 and 7.5. This
corresponds to a few M and up to a few tens of mV
Forgxaraples Hempnirg: ab| 1884 (Cleesra P leatmi Bullm51-665)jlhsed three

BRI etelfoRn, R arey BUBrdah) raeibiy gl

' fofinag biekydrogenhatbel sEybesih photiphblisioy Swﬁith‘éﬁthve ry stiff

transport_ through the skin one should therefore always .
membraaeshangh appliechthe pleparaion antheskinn Thg copgiusipn was

Bl ARTALETERR CTEERIBRE T Vo 5 e

suivkilibe dme temdditug.o | nprove NSAI D perneati on
(diffusion) through the skin by using perneability or
permeation- enhancers.-. Pernmeability enhancers

Bogieas et aNSFId3 {(Chx Jidpsraled |8€’7$18'1Lu§éd Te0blogk oY J%]Ymer of
drug concentration, but do not 5 nuch affect the

pelyethylens sand ban i WPWH%@'VRI@QY@HGC@W@@htﬁpbﬁanlcg) which

T e
tﬂbasm’\BLAh drsperiiickb Mcitivire hadede iposbrhhF lopgdndigél I(PLO) was

ket oprof en, flurbiprofen and ibuprofen) in an oily
hermore used three times daily for one week, followed by a weekiy

"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

-multilamellar, 1-5 pm 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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forms very stiff nenbranes) and applied the .
preparati on on the skin. The conclusion was that such
wo 20b8/8326@ve no perneation enhancing effect for the
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I [ Ih..an t._ base
ihfpbfhuBalchlyeh B IR BRERLRA of 158 eigf DB ot i
pesinles nceasibpally ﬂemsed tha eatrleg edefsh élgqlﬂl Np@Msotany
%@8@3 a de{ del i very of WD 20047032900
Pé’%tfég}a @ws TRME Cenventional grarhbut less than an

WEBAID Weisctioti e t

i o oo AR PipsPHfeths InEk tiellse B RNSHRTeES)
5.2 $ing &g)mmrﬁf(@tnolestemli rathepttmnefsa menetraneddstabillising

hosphol i pi d suppl enented with 10 rel-%

chol’esterol , the know edge in the art being that the
latter is a nenbrane stiffening agent. The fornul ation

SO Bl 515 P 88 A 15 Scham e i
mfsn EHAACERRNYalds 6564 HE0soME! SRttt §{FBecified
_composmo'n and morphology, which were claimed to be present in the MZL
| 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
| deformablllty and occludes the skin, if nothing else precluded efficient drug

delivery by vesicle through the skin.

Calpena et al. (Arzneimittelforschung 49:1012-1 017,1999) 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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Thi s paper therefore teaches the use of a menbrane
stabilising conponent (cholesterol) rather than of a
menbr ane destabili sing cdﬁbbnent. 15 Saunders et at.
(J Pharm Pharm Sci 2:99-107, 1999), studying the skin
perneati on enhancenent, al so used |iposonmal structures
of unspecified conposition and norphol ogy, which were
claimed to be present in the MZL Ilotion and in a

%g@%ﬁeﬂbil@ lda%%ﬁpip%gcﬁ%ﬁ ?@gﬁ%@“@ﬁ ’ Lfﬁﬁ%(ili L Showing practically

éq@éICﬁe?ﬁmbllfl\fECat@%%e fieedRig B doliitiort BEIRPMiD@&d rilies
base in the L formul ati on, which dimnishes Iipid

@@@I@g@gesoydb%m phesphatjdyleheline @r@d@@artyr%hmawlowef rate for
R B BPb i 4 1. Tob RELr P

Bmphaennm& 11911-fzmos)chlpmo#%sltﬁéféfdfélWei@&thlaﬁéd t¢Be useless in |
di cl of enac ation, through human skin _from 6

@éﬁsﬁlﬁ“&F’Pﬁf% rams ganglglugditransgott in.the degcribedsystem.
conplex mixture of gel-formng materials conbined with
lecithin (2.5% of unspecified quality) and '
Summaryobthé neentiononwever, the results of the

studi es suggest that use of lipid vesicles is not
beneficial (Calpena et al. 1999). 30 WD 2004/ 032900
R?%cﬁ?ﬂ@ﬁéﬁ@ﬂléﬂ&ere@ tﬁihllﬂccnﬁbi’éiﬁiﬂ of 4 ¥ufatmnt i-?ﬁo 2 bilayer

of en IyS| nate was studi ed, -show ng Eractl cally
rap@ gl byt ;r%taegtf\%ﬂeawlublmamﬁ ipgatsuchrasos

bﬁbéB ?lomcéﬁll Fr%n g)(ecﬂ;i%g@xmllﬂ? o?gélt restiiting complex membrane.

hosp I dyi chol i near ate
hl§ Rromotes thedcapabilityosfmamplak sggregates (rsthsy foret ofairoplets

ENef B o OB AP 20 o8 et | DR 3

perppeatile baniecthad etmenwislk would prevent tompatdlsly (erge iggesgates

W Gbrion THRDY . heiuse ot HBRebrtes wih Rl Arformebies

Piehtbrahe coating can mediate agent transport into and/or across
mammalian skin. This-can be achieved by selecting a surfactant, which is a
membrane destabilising compohent (= 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 éctives, said preparations having
improved permeation capability through semi-permeable barriers.
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menbrane that is built from another |ess soluble
anphi pat, such as a phospholipid, can increase the
flexibility of the resulting conplex nenbrane. This

WO U5 90¢ Ne capability of conplex aggregates in the
fond of dropl ets covered by the bi-conponent PCT/EP2003/011202

menbranes to cross pores in a sem 15 perneabl e
barrier that otherw se woul dygprevent conparably | arge
aggregates .fromcrossing. Further, the use of
aggregates with highly deformable nenbrane coating
can nedi ate agent transport into and/or across
manmmal i an skin. This can be achi eved by selecting a
surfactant, which is a nenbrane destabilising

c dhisch BRther aspec) of thednierntiemstogmovidec praparatidn based on a

b BOEESRe 5 FARGFbs or i o
nilgast Cﬁ@gﬁ%@@ddmr’abranﬁ@stﬁbﬂlsmg rconfiygonehit MRC), dHd SABast

b dapt abj |
o e B i, e VA A porer
oSuSBe wuamtmeimmsmedm dm mﬁmfd@ﬁﬁmﬁcdrfﬁﬁgohaﬁﬁmed

f
%ﬂ%ﬁgg?ﬁfﬁéff‘&aﬁghg@ Hb{ll%(qtai@saﬁ/%)g\&ﬁﬁ \98e(rﬂr & few bilayer-like,
i yiged .aamm@atmmng@)pwapmasamssmabnﬁe@ raﬁ@érﬁﬁfnbtlon of

e
ciarareiah lpask 58 %amare extendsidy oprtbp avatage) thmﬁé‘ﬂ/ lc'a?

| ???ﬁ°%§%%@@%%ﬁé@@%%%¥ s£5nq and gt least

aong third tﬁcmﬂpom@tuaiamtatdhesanw@oncﬁntr@tlons and, in
pbﬁﬁ@fe\’ﬁé et | east one

ﬁ Esgtﬁas r(r?g]r ane ?‘ ormth co%oé]nﬁfrﬁap%ts ogtth %\%cho?fesa'd
s earepaurd MFC)si ng conponent I\/DC) and at

|l east ~one third (nenbrane destabilising conponent

I\/Rgh Eﬁphl atl conponent 5 suspended in a suitable
| AJHrtge of 114 IwenBomisHo RIOVidessuspensipnsi of etended

aspifacEag bﬁféieiﬂ SlidiacRedds CAbASNEEH Bhs ég%rgéggrs?e

or a . few , M Xxe

whEmkrane &"'é%&o"?mﬂ?é@ (MG sblesshane sacord meEmbrane
t iestabilising coppsERIMOC) &t fedst BR8 third ntbAfHe %s‘t&:lllsmg
S@érﬂpghgﬁ{' (‘IMB&F tHe third component typlcally being a drug, such that said
complex extended surface aggregates (ESAs) can penetrate intact
mammallan 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 liquid medium in the form. of mixed amphipat extended surface
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the said at | east one second and at |east one third
anphi pati c conponent al one, at the sanme concentrations
and, in case, after adjusihént for physico-chemn cal
effects of the absence of said first anphipatic
compound (MFC). 15 A further aspect of the invention
is to provide suspensions of extended surface
aggregates in a liquid nediumconprising: at |east one

' , form C o at .
4Bt Sitat B of AT RISKIE, Died Gopfifos BBdting(s),
wherdintihvee t hi rd nenbrane destabilising conponent
(MDC), the third conmponent typically being a drug,
such that said 20 conpl ex extended surface aggregates

( ESAsaidattegst nae fisstesubstande hasantehdancysto seldadgrdgate and is

i ncy ce 0N Q0 ..

| norCaest 1 i9eS TR G LB 8 SbUBL AR By pichat east one
ski second amdvgeid ionerthisd tsubistence, edloiMngthet first tafamdextgnded
app%-i %éé on in a solution on the skin. In a special

ver li"g o sai d suspensions, said extended surface
aggregates are 25 nenbrane-enclosed, liquid-filled

o1 0P P sEBhnf SR Re s g B Be i S0tbie
nﬁmt':mvﬁaid iasleabt onesfirsd smbstaminsg_aid\ﬁq?iuemeflhgnandobn its
1 e BRI AT S s B LSRR o o8 it €t teast
one24dimesiess extendaed dhad dbe abifaces wgntainiogpibe @tieaddOne first
and ‘gé%%ﬁ%ge third (nmenbrane destabilising

co anphi pati c conponent suspended in a
suitable liquid mediumin the form of m xed anphi pat

gor St BRE M SHBSE G elocatiadSt Pgtptiss miote
:m' xsalublepinissid liquidmedjus) thantherfisshsutiséancesand aptionally
ngo Ty . adgt b e Uif Bl i) RIGKHSar 18a8FY O-imes

sai amaliguthanithat of selfreggregatesaef said dirstewbstance; 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 thé 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
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second and said one third substance, allow ng the
first to formextended surfaces, - said at |east one
second substance is at |east 10-tines nore soluble 10

wWoi4/Gbeh at | east one first substance in said |iquid

medi umand, on its own, tends to form or suppBETEP2A§3/011202
formati on of surfaces, that are at |east 2-tines |ess
extended than the surfaces cpntaining the at | east one
first substance alone, 15 - said at |east one third
substance being also at |least 10-tinmes nore soluble

in said liquid nediumthan the first substance and
optionally fornms self-aggregates with aggregation

nunbers at | east 10-tinmes snaller than that of

s@?@?@g’&!ﬁﬂ—m %&;g%aggr&gates_ with siggsegat mcmmt | 'btéﬂdf éiQfeastS?GGb, and
e PO east ope first, .

a? | east yﬁ‘{é ea{sﬁg@c')nd. anéﬁ gw?tggvﬁg%ealpﬂﬁﬁﬂ‘dstﬁBMB?tm“ of
;POQQM@?M%G)MM eaggrelgas?xi\:vﬁﬁ%obreatu%@ at_ | east agr?eand
sgggnﬁ_ordnone PEFP?BQJ%@;I?&@, &Eg?{@?é'yal?&f)\ﬁ’é ¥ contact with
cBAsHitable iquidmedium. case, after adjustment for

physi co-chem cal effects of the absence of 25 said

first anphi patic conpound (MFC). -Yet another aspect of
t Al compeniions accardipgdpdhe presertaseshtion cornpridlhgdrean

Chmphik LR S B BT e
citiRiazie adefined solubilizatias tpainteot Ho rodnBttisemoks B2 0.1 mol%

desthabd diisiti caq,q&?,“ i patig. component
suspend(ggﬁlh%ig'g Sul aﬁ?%ﬁ?@%gﬁ%ﬂvﬁﬁﬁt%' 'm of
ceprearitations gvenld solubilizertbg apdanded sudaceaggredates.
surface (ESAs) with one or a few, preferably :

It\)k‘kaﬁ?e” j.ke, m xed anphipat coating(s), wherein said
sCeHRpimestsef the inventicnsareasafgTin Erepacitions #6rthe- 12

O R B R
FARAMPRBRORIS seichinges Rubstanpes.aspacially fobneuidibEior boigical
S;fm’pbgés_,aiﬁﬂ'! 86dtseulh barids H LRt LuaH B53R8 sBidor

warm blood creatures or the like. :

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 amphip'atic 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 cdnce_ntrationS, 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.
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~ paraliglgthegagreantednemboans,

Al'l conpositions according to the present invention
conprising three anphipatic conmpounds which together
form extended surface aggrBgates either have a.
defined solubilization point, or -do conprise 'nore
than 0.1 nol % 10 of the sol ubilizing anbunt of those
conmponents whi'ch at hi gher = concentrations would
solubilize the extended surface aggregates. Al

VB TR R B Sl Sal s Somieigtians of g east

tivoaithphipatiecoripdras onaef abidhvie amNMSAIDewhioMéah 15

can be anongst said three substances, especially for
sbstantialy d@Stahlldﬁebg lipigbaspr, giheuse Siable srendadsuiace

%@{r% fteyy &gﬂ%éﬁﬁﬂ Qpébllﬁ 24 eraﬁor fie %érpsﬁ{erg%[:glly

m@legbe lthe Iré?f]ulﬁﬁg axleentithies coﬁmmﬁb arggresga'og adhptabilitgein
sai d 20 anphi patic corrpon sﬁ;x%pgtde?pgégl{:} wﬁ%%ﬁnquéstucany

USRS, SRS B gy Bf S TRty Bipdyir B

W 'ps'reeglst ineresisel easifordhe characteristiciprelssuse tHatdaves
one s ﬁa{ nﬁgbgatl C co onent usEd at '.tgﬁy_ .

OHg CoRErRRR Hg Pgroys,Ratier 1 laweredy, of
t_he extended surface 25 conprising the at |east one

first and the at | east one third anphipatic conponent
Hte capahiliy of siaid) at leastiireercomponent pgaegates to meNe| er .

B e I L g

surghising igvan tHftthe titaplets Toverathbly adSiconthbchirt bithys rabl y
|s 57% of Pmax-val ue. WO 2084/ 032900 PCT/ EP2003/ 011202
m@@mn%a!reaﬂmhwerawaﬁmac'a leRarier eepsping sapakiily i ous

R RplRts BhoRgel by A H R e o ol Ty

dest abl lise a |lipidbased, otherw se stable extended

~surface aggregate, typi caIIy in the formof a bilayer

Theerincaease obadaptabilit eftsaidiedtended 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
impbrtant, and unexpected, practical consequences. Specifically, when said
aggregates are applied on the SKin, as an example for a biological semi-
perrheable 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 blood 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
fhan 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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5 increase the resulting at |east three conponent
aggregate adaptability. In parallel, the aggregate
(menbrane) shape defornmability is synergistically

WO sisRe3R60 Consequently, the flux of such aggregate
suspensi on through narrow pores is increased dI/ER2003/011202

the characteristic pressure that ‘drives certain flux
t hrough the correspondi ng pongus barrier is |owered.
10 The capability of said at |east three-conponent
aggregates to nove through a sem -perneable barrier
is thus facilitated. This finding is surprising given
that the droplets covered by a bi-conponent bilayer
menbr ane al ready have an appreci able barrier crossing

c éhailﬁlmplq/NS%\I Dahespilipid combinetions Rideady %rﬁ%ré‘better and
sgg%bg 'Ié%dd bi | a¥§'g The increase of adaptahility

L Mg fEanspart freughdhe skindtha quvantlowsnrepaiatleas based
aiNSAID Sok@BRgnNent s and/ or the |owering of the
pressure that 1s needed to make such aggregates nove

-through a biol ogical barrier has 20 i mportant, and

E ﬁe fically, wh

gai % i &%ﬁ%ﬁ%ﬁaﬁgﬁf uengttﬁg 5'%"4(‘:1"' Ibfglaeﬁlﬂ%n wnllerl])ecome
ﬁa J(=4) f om | deecy

e ﬁg 4 belf :1%%8 ﬁggglggtatg aspst'om at ed il‘\ISAI D;éwﬁé%"{eﬁ% which

such arrler I's im &H"and reaches further. The
| atter observation is explicable in terns of

Iear nce in the superficial skin |layers,
Zg{ ée(ri)zé%%ftaﬁ Rrbo@edgﬁl‘%‘@ééeff@&@ﬁployeﬁ beminbefore and
dhe@,lna)ﬂarcriaveétﬁe¢6Ncﬂhmg%é§ﬁﬁ1§§. into bl ood _
capillaries, and of drug-I oad aggregates, which are

too big to enter such capillaries. This nmeans that

NE#é tbma‘rafgga'bgat@V@elﬁé'trefshéﬁ roubr@fr}'nb@ ﬁrgg{a % Amphipats of

NRnitRE 8 siBredking, A siahpogments at;wecbm Picoariext of this
Gowentiori, igseari d@m@a‘t@h nuFAb&IThS> 22 tHAYE rbdﬂlaf?z@%t?éq?é 3

| es, Such, f i S not ecte
TEPEEREB0E-851 5866a/n0 L oF mbre pasisabiyine < 1000, tha
montpmemmor@ ithare 60’00Itﬁt1l0m8rn@|éd€|?é§’ e &lface
%ﬁﬁ %%Fsép get tE&i&l‘gh tcre Skl n than
ona pr %Sa regate wit nde surface", a "vesicle" or an
"extended surface" as used in the context of this invention, 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, + MDCy)
preferably in the form of a bilayer; a membrane destabilising component
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' one nbrane it is, cal

on NSAID solutions. 5 Further objectives and

WO 2dy/asmeges of the instant invention will beceoa/EP2003/011202

apparent fromthe follow ng description. of preferred
enbodi nents, which include a best node preparation.

In the present descriptionlSthe general terns enpl oyed
herei nbefore and 10 hereinafter have the foll ow ng
nmeani ngs. The term "aggregate" denotes a group of nore
than just a few anphipats of simlar or different
kind. A small aggregate, as used in the context of

refsby i< PotEBIAIRT A MEE- MR EorsBY R 8.7 Bl Bronfipat

digbcRigeed na < 5000 :or nore preferably na < 1000,

that 1is, contains no nore than 5000 or 1000
nol ecul es. The "extended surface aggregate (ESA)","

Rie ég@fegﬁ@gﬁaﬂﬂwéhn%tﬁﬁdété couted with on@hatfeﬁlh@lcﬂ' several
ended su

d h hi
EiRyers ThRYS 514y Hlsos cales e AR CORURGIRCANd fo;

doFrespont 36 B Ipidhitriolayer, bﬁ@@é} orbliRoldyess, re&ﬁedivélymst

often are characterized by an even hi gher aggregati on
nunber, that is, contain an even hi gher nunber of

Fer 250k gregafeemﬁdhé%ﬁﬁaaé\cbmmﬁgswcme abef moldcules
na > 10000 even nore preferably g For . a
<arre1aaelav¢ro§ th@cﬁﬂ%lﬁﬁ?ﬁsﬁﬁﬁ%éaqwte S'N@n Pé(ft e feductiaf|
aYgie %étebtﬁjrﬁﬁé’reand the BRpE&d %@I@m&ﬁﬁé 5@ffabe! G Lc.L7
t™0 the average nunber of nol ecules 25 per aggr egat e,
except if indicated otherwi se. The term "aggregation
nunber" equals the nggbrggateeinyg[nggc%es whi ch t oget her
form an aggregate. rrespondi ng nethods of na = -
deterrri nati on are vveII known in the art. Wen a lipid

%géﬂneelth‘ér‘ffétrﬁéaﬁb}écﬁélréﬁg Pr A ﬂﬁﬁnglﬁlhtréﬁ_l%H 8e%ith a
o

id vesic|e

digrastemetrigor Jefleslometrcimeth d@é@ p‘fqnotPP @‘%‘%QM@HY
Sitable beApUter PEGelqerd st Chdn). + MDCL + MDC&

preferably in the form of a bilayer; a nenbrane

dest abi | i si ng conponent WO 2004/ 032900

AT aggRRE0s ith 12 buaysrlcoatmge‘hgs asupace meabniy hal\elampe:
conbi nation (i.e. a m xed anphi pat

Sagaregate(bilayer, ng) = 0.5 Sagg,egate(monolayen ‘Ng).

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

- 0.5
Taggregate = (Saggregate’41)

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
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associ ate). The aggregates of the invention are coated
with one half, one, or several 5 bilayers. These nay
al so be called m xed anphiFat.coaLin(s), and
to a lipid nonol ayer, bilayer or _
“glpii‘g)g@%g{?s, [§ espegtivel y. For a solid aggregatP€TViER2003/011202
the surface conprising only one |ayer of ol ecul es
.(a nonol ayer)" the aggregate surface Sagg, egate given
by the product of 10 aggregate nunber and the exposed
singl e nol ecul e surface Snaecule: Saggregate =na
Snol ecul e Snol ecul e can either be neasured directly,
€. g. in a Langmuir trough or with a 15
diffractonetric or reflectonetric nethod, or else can
beoresl cul ated wi.th any suitable conputer nodel (e.g
Hyper Chem). An aggregate with a bilayer coating has a
surface area only half as large: 20

Skiyg temalrdrowayged imadnredich WREH S8R ﬁﬁﬁ]@@%&é’ﬂe pore

" g 1’:
By bRy, Brisaly i east 25%obreeratibsaniggstatismalier
sthahzthe radfusiaidiis 66ty tested SFHY F@é&ﬂetb‘%-rébiﬂyg? r%%;s' the pore.

tries requiring appropriate.
Z@g‘%ﬁggégﬁ? ; %EA%WH?‘%JW Sh?%ﬂ% Egtﬂiﬁﬁtﬁt’tfobme_tnarsower pores.
Lk oty s 05618 e s
. .hrough- I "es,
gﬁ‘éi‘%zcﬁ&%rreg\% Sﬁ%évéfﬂ%m 8 d"%"ger ARPT@PNAE 1F the sanallee aystems,
25640 withl<4 50 nhhdianidier. RetidismeterstdieuleAd Arﬁ?é%%:%?%i‘% diameter
eri cal,) b tes%lg%ESAs_ermsatethrou uc
3@‘%‘3‘%&3%?&?%@?@5 noreped. - 16- pores. The term
"narrow' used in connection with a pore inplies that
nificantly, typically at |.east

g@% fé&he?%élﬁﬁ%%ﬁﬁa Ié’[ﬁi sed moenngstiqn wish Mrieh 'gmpligs that a
redlition can Crassdrarisbarrier pamings Whgiﬁﬁ% § sgggé@gﬁ?g Hofyy
RIS AL il oS O e ML & oo -
pores to apply, typically 150-200% larger than the diameter of such
openings) cannot. Conventional lipid vesicles (liposomes) made from any
common phosphatidyicholine in the gel lamellar phase or else from any
biological phoSphatidyIcholine/cholesterol1 /1 mol/mol mixture or els_é
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 chahge 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 bhange,
a correction for flux/vortex effects may be necessary. These procedures are
described in greater detail in the publication of the applicant in Cevec G.,
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nore appropriate for the smaller systens, e.g. with <
50 nm dianmeter. For di amatgt around 20 nm aggregate
di anmeter 10 difference of Weast 200% i s often

requi red. The term "sem perneabl e" used i n connection.

“With a barrier inplies that a solution can cross

transbarrier openi ngs whereas 'a suspension of non-
- adapt abl e. aggregates (large enough for the above
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PRI i FCTSMIERAGAR 14 | 32 lootns. Bioshim

Mﬁﬁ@ﬂﬁﬁélmﬁ@ chol esterol | /1 nol/nol mixture or

el se conparably large oil droplets, all having the

a_pecn‘l ed relative dianmeter, are 20 three exanples for
ierenon badtipr Sanspart) rqaga’mme ‘describesithe registancerohagiven

ggﬂtlelitgethé ?lgatnt‘igoﬂous @%ﬁﬁuf@wﬂﬁ’ ) W@BQ?SE%r{ded aa&geggates
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hmﬂr;gmgm; Iy spealding, (@:%resmlgm%ls;mg@argg Qﬁa rafiggef tansport
SR ol it pg PAETCAAN Yprircd ZBapY i n

awlee@ualwata@wm u@gesorgemmmexgmplﬂwnd isetpcument,
%\?ﬁé’ft I%Qts?ancé 1 iGEhtHSHOwith, tHHRAI fitiid %L n?@ﬂ{a‘? Qﬁh%e filtered

|ame er erI I'ne and a greater

throvgha gwgntqﬁ@n@raw gertain arespurgovithin )!!Il\teéﬁlme« A@maawaly the
P‘?éy it n\gé‘ae?b@rfbla\éhle\rgecéim?ﬁﬁx ﬁn %%%s%aﬁedeé%'nﬁg%ﬁétlonally

esu rom pore Ccrossing u pressure -1 s used
@gﬁwsfe@ﬁtél}Cﬁem stability; the sane criteria are then
applied as for "narrow' pores, nutatis nmutandis. To
obtain the correct value for aggregate dianeter
Barigetranspart resistance geoerally ieoreasesdinsariy ovith theynwsber and
r
SEEERTE ¥t oo S8 o BB SR opeBar, FoRPIatlel SRalbores
Ve resistange g@meman &Ismemlﬂm)averaw R sliamneten, majnly due

( I rsARb i
&W&m\g%ﬁltg &%@@SKH r?tdgﬁgﬁ‘ot?r{‘g? Srrié ﬁfdﬁsggft resi€fance is
Bensitivedo transportegfivitbhsuspansian charactenstlcs and thus strongly
depends on the suspended particle adaptability and sometimes

concentration. In the first approximation, this later sensmwty is due to elastic
and viscous loss during transport

The term aggregate “adaptability” which govems 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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Doubl e Label CLSM Experinents and Direct Size
Measurenents. Biochim Biophys. Acta 1564:;21-30. 5
The term "barrier transport resistance" describes the

WG%O%FG??%@ of a given barrier to the transport of a
u

gi ven Id with or without suspended aggregat #€CT/EP2003/011202
Mat hematically speaking, this resistance is given by

the ratio of transport drivijgg pressure and of

transport rate (=flow): resistance = delta p 1j.. In

10 nore qualitative terms, used in sone of the

exanples in this docunent, barrier resistance is
identified with the total fluid volume that can be

filtered through a given barrier by certain pressure

wi (efomAkjld” pluse’pesneabilibf iave eysetiallysavalent, needed |
to achieve certain flux can be used to describe '
functionally barrier resistance. 15 Barrier transport

Nordestruct asage deak ' ' bida:
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obst ac‘gg. azdo - g?ﬁl"ﬂ%ﬁ'S?ag!%g?qmﬁroﬁégusld?\@mibafm _
aggregaie loléi ' '
i e s 0 S T s
t S HaT rrer St arsssrgaledunschiapgeiits sapscard surface-to-
t v@lgpe ratielat leaist 10094 k0eRS |-\mmaﬂ4‘fa§iﬁd eegr'it‘a%h T'Eﬁrlo"gnaﬂ the barrier.

t ' . the t
adnean A0 rer i REndtin aGRdafshanemeviiablympiics high
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el b G oA jscous | pss .during transport.
¢ 23bidtion  ACALRECH S URRRR 16yoliffe £ poesnimpRes: ) high

; gilgll&_ﬂﬂ%tﬁompsesé_.ilaiﬁw, ecguin theicase dfcdtRbaBEdtopfett Rentaining

a : Y 0qr. e to0 change easily, an

cThcel hertrln: BRaIHhERRle WS sBe Sendmerliie; irige.

e ﬁea@az?zerabtane pexineahiiity oa.g. htctﬂé(aag_@%f[@sic?es that are free
: id bl [ | e.adj ustment o X

aﬁ?g%“até’ s a{%e anﬁéﬁylg%ira?'laeoﬁ?roveﬁﬂ‘ged’rﬂ?%?ropi c

stress caused by pore 30 crossing. Sufficient

afpdsARhL | EYnd ies that an aggregate is_able to

sust alﬁﬁhb d%?%%ﬁ ﬁnpwﬁpeeggr&gg_re rRISRENSIN dor exass a semi-
shemneable basten with warfowporesahid bfar sinﬂfﬂlé‘gt‘f@éﬁ?fok fhctionally
"elstihg 4idroGste*acsb ARy, 29U G238l Ged fn Tractdr COA S e
passeg_ p , @s’Is described in Pracfical Examples. This
gapablhty for suspensions of sufficiently stable aggregates is inversely
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 vaiue 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 sweliing
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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PCT/EP2003/011202 18 "deformability" plus
"perneability" are essentially equivalent.

Non- destructi ng passage oflﬁktradefornable m xed

i pid aggregates through narrow pores in a

sem -perneabl e barrier is thus diagnostic of high. 5

aggregate adaptability. If pore radius is two tines

smal l er than the average aggregate radius the
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pertiogulbl t DMydrhng\dl g elastivitys ant ihentd detdrmined by the
SettcBEnTiape tieriging piadillue 230 SRS STVRURY fgdulys.of a
lfllaqer tB.cKuh latige plarametdratarcbe measered mithcseveralmethods
TR it RAPI B8 Hblafin Hedh i EhePe \BIRIe shape or
ﬂtmtmatwqmalgsrshbﬂayﬁrfdafensaw understeessoin druatomio daricey
é&;%%%qa%egﬂégemgﬁ‘ﬁé lélés}ﬁg ‘T;}%t g? P@?\gﬁ)ﬁgp gglebféle with
ratliusun 4siis igiver lyy S/2m:2, vigh @@mﬁhatsmcm @l@@pmezmle bilayers,
@ﬁﬁeﬂ{aﬁnbeﬁé lvdifed, *h%e%agtcaéfsﬁngaer EBF h&?ﬂﬂ’(ﬂfl)ﬁchollne

resis ppr ox] hation

bilgyers @ t&r@atbn@&ametlar phase Bvajug lsspicglly of thegrder 107 J.
gﬁegﬁam%.as a}tg%aigqctﬁ}@ggheﬁgﬂw.ﬁner ﬁéﬁﬁiaﬁ%é)eeg’r&geﬁﬁdmg
Valve ée&ﬁmua?q! ferra ﬁuaaaﬁsdvlpf%e@@?a 5@4\@3 Eéamaf@re
whichhis & © sdedTnedriid dxPriing wnyhﬁe U%ébnbé@thl’é@ somipsbrieht

c ha[3 b%’i fe% 'ﬁtsu? %agﬂ 'E?j ggb} ﬁﬁ%‘?lﬁ "&Ve%? %g% F‘&ﬁ‘-@y apfpémable vesicles.

aggr egat e depends on reversible veS|cIe menbr ane
Eermeab EH :é %glﬂzqgﬁwf ?rarrT\?(bsyls erX prop é)r't)g thbaltl’a‘aaﬁ/c?sl,r to lower
aggregate shape adaptability also lowers the likelihood for aggregate
motioh 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 Ioweré, if not
biocks, 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



10

15

20

25

30

assessed by the well established nethods, such as the
osnmotic swelling 30 nethod that is described in many
scientific papers and in Phospholipids Handbook,

“@0&9932? G Cevc for Marcel Dekker Publishers (New

Less directly and quantitati vel yPCDEP2003/011202
still telllng, vesi cle bilayer WO 2004/ 032900
PCT/ EP2003/ 011202 -19 pernaablllty can be checked by
conmparing the average aggregate dianmeter before and
after pore crossing: vesicle bursting and
fragmentation is indicative of aggregate nmenbrane
i nperneability. In case of lipid vesicles, the latter
is identical to lipid bilayer inperneability. Open
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2058 T el LR 8 Rofl 38 g rang barmer

bet pesasuresedellenpe- def or mabl e aggregates therefore

| owers, if not

2) calculate the pressure dependence of barrier penetrability P for the given
suspension by dividing each measured fiux value with the corresponding
driving pressure vaiue:

P (delta p)= j, (delta p)/ delta p;

| 3) monitor the ratio of final and starting vesicle diameter 2res (delta p)/2ryes,o

(e.g. with the dynamic light scattering),wherein 2n.s (delta p)/is the
vesicle diameter after semi-permeable barrier passage driven by delta p
and 2nves,0 is the starting vesicle dlameter and if necessary making
corrections for the flow-rate effects;
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Aggregates in the formof (lipid) vesicles suspended
inand filled with nearly ?conpressnble wat er nust
therefore expel sonme watef*fromvesicle interior
during aggregate deformation to attain high/ maxi num

- adaptability.. Introduction of nenbrane stiffening 30

agents (including cholesterol and other sterols,
little polar long chain lipids, etc., as quasi-MCQC
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agghe wdticts are définedyraphicallydn tbelfgllowmiagdiugtrative schemes. -

~coating(s). The reasons-for this are obvious: in the

si npl est approxi mation, 5 aggregate adaptability is
Flguféssﬁ toy 41l mmtélsahema?tmatm ¢henphipeicabdndimolemuilar principles
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If a vesicle can pass through a narrow pore w thout
irreversibly adjusting its dianeter to the pore

IHiscplausiblenta siim-wogl Hre egriiibutions E‘hé‘éﬂ?!ﬂﬂﬁt%@glf egRrfe energy

ocurren [Ared to be
énip]gDeI, total eﬁerg?sfremeﬁumbrmagmp&%aﬂm delmptymff aggrrlggaﬂe 'S s
t here ul to.e anot her aspe oT- . g . .
STRTBRYS Irvels ey bEekeY 19 GorsRPRgata Mmavelts Gstrbution.
maggfe@a&é@mh Lﬁ(tdtal éﬁer@? grest thay sReastivaifioh e B> Ey,

senm = per neabl barrier . gravinetrically) for
maﬁrallvrqorlclmiesiptornermtwate ﬂge bamgv bEhe p@rle-crpswgmr@bablhty

f%? Isugh I%k;.;gregates is then glven by:

P(e)=1—erf(\E)+\l%-eoq)[—ﬂ

e being dimensionless aggregate energy in units of the activation energy EA

.@Q?oﬁ’r?asc o &%gkﬁé(se rﬂagmré{@gg%;%lf%@ |'ﬁt @'tcs) intoa -

1t 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(Prnaz, p",p) = {1 eﬁ(\/—) \/‘ [ ]} *)



2) calculate the preésure dependence of barrier
penetrability P for the given suspension by dividing ‘
each neasured flux value with the correspondi ng

woidbdigssypessure value: 25 P (delta p)=je (delta p)/

delta p; 3) nonitor the ratio of final and starROTgP2003/011202
vesicle dianeter 2rves (delta p)/2rles,o (e.g. with

the dynam c light scatteringypwherein 2rleS (delta

p)/is the vesicle dianeter a?t er semn -perneabl e

barri er passage driven by delta p 30 and 2r"es,o0 is

the starting vesicle dianeter, and if necessary making
corrections for the flowrate effects; W 2004/ 032900

P /EP%SB%/ 011202 -21 4) align both data sets P
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Caaggrabaicd \With 28 hi te adaptability. :
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usseuniption: apPrypertiha! teApeppondi ng experi ment al
data. It is plausible to sunmtup all the contributions
to a noving aggregate energy . (deformation

eNeaPresest ' 14 shearin rk, etc.)
cresrebeny bASTEY sHSien! Sru BRI Ko Shalia
papRreadhdie qlanditativecdggragitegad 5bﬂi§//a @étsfflaﬁutaﬁsn iR ntify
t e Cf%gqgﬁfaﬁi enlboa@&rbes ond to Maxwel l"s - ‘
di 3111 butTion>aYglug wiihdpe dlaersemressuretdifference geeded to
gatainecertdin prédstinzet | il Y} > EA, __are . _
finall %/ cont) uded tobgﬁ!g? !yafégsfﬁtf[)%r“ro Pgﬁ matiipum achievable
pOPEPErINE ﬁﬁf'%mibatbe Vesigle Suspension; agiige§e60% iraixirham
Iperetrabilitydriteridn B8], dills fe £Brubié i, eSpeciﬁcally, all p*
values given in this document correspond to 57% of Ppg,-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 Pps-value.

By making a few more reasonable suppositions one can use the
-experimentally determined p*value to calculate the activation energy Ej, for
transbarrier transport of adaptable vesicular aggregates. The dominant
energetic contribution to the work of biIaYer deformation--_ bilayer elastic
energy, bilayer permeabilisation energy, as the case may be - can then be
deduced from Ez-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 tensioh, assuming’that

elastic energy is much smaller than membrane permeabilisation energy. For
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wite barrier penetrability to a given suspension as

. 25 a function of transport 3drivi ng pressure (= driving

pressure difference) p del'ta p) as: P(P.,P",P)=P.
Sl-erf” p + ~ ~1]-J } WO 2004/ 032900

PCT/ EP2003/ 011202 - 22 Pnax is the maxi mum possi bl e
penetrability of a given barrier. (For the aggregates
W th zero transport resistance this penetrability is
sirdplet lipid ivesiclesthis as beenbiohe by tbe gravp i drriskey (cf.
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adapt a

briity value with the inverse pressure
di fference needed to attain certain predefi.ned,

ractical ly relevant .fraction of .oBxi i I
An Samphlaat G S a ARPRE caBPoten R oy SHBRGIE: YaBpie of
éﬁnﬁg"/éﬂﬁspﬂyﬂbflﬁoaﬁviﬁ?rtﬁé iadaptability 'of BhdSAPwhen, brpught into
gi vesS reasonable results. Specifically, all p* values
apnact with the kquid suspandipgmpedigdnd to 57% of
Pma, - val ue. Adaptability value, up to an
uni nteresting constant, is then given by the inverse

‘Feyl the brbadédtaiafihition, tiee ahrathipais nes dividisd into3We sufbgraups, the

Pmar - val ue. 20 By nmking, 3, re, reasonah "

ppbrADP Shemie CemP oS M G S ERER idTng” or
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or transbarrie€r transport of adaptable vesicul ar

cappbly of famirkhextendedaurfaceaggiegates d54S)band othe o

s abine agsg'blil?é/i?prg EShpolis? ?MBC‘:QY?Ee%ﬁéF 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
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energy; bilayer perneabilisation energy, as the case
may be - can then be 25 deduced from EA-val ue.
Finally, bilayer elastic energy can be translated into '

“Biklﬁx)ggzggurvature el astic energy density, which
20h

epen the elastic curvature nodul us of biPcagPeosn11202
B, as is explained earlier in the text. Bilayer _
per meabi | i sation.energy i nd@4endently can be rel ated
to the work needed to break a bilayer nenbrane, and
thus to bilayer lysis tension, assum ng-that 30
el astic energy.is nuch smaller than nmenbrane

.perneabi |l i sation energy. For WO 2004/ 032900
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f e _ h i
IR AEmBlivi B deand WY e W RS G0 Be tess
steipkledhag the MDES atredstibyua tholddfur0, ove MBC fothisfaggregates
[ ig nedg_‘u/rﬂéis defined in EP 0 475 160 and in \%
ot s5eiaBinaliare 3t iasiF imef sk exiomashihan Berputases)of
ESFRYaRGTENTEd DYTRBINFE Shd I bHEEAIOE 1oy Bhafigates with

| aggregalion aumbers At igast 110¢imes smapentiangheestigreyatiel numbers
t i i tLon, | pat > dj vi ded .
SRR o B A5 R 7 e e e wc o
coofeculeds whidfFsie) typically Wagstestd BY -ﬂg&?ﬂ@ﬁ?@%ﬂﬁﬂﬁy ratio

orm ng or "surface-supportin

surface-f
\M@%ﬁ‘@e% 40-81d,281 even hetier ketweesnc® and8cand most preferred

Fneaatl18saidEeRs) . and "the nenbrane destabilising
conpounds” (MDCs). The latter typically render the

ESAs formed by the MFCs nore adaptable. 20 In sone

e.lhre hi | C co nds, one MFC and =
SRRERlS bt S BAERNERIS, STt 368 e compination
N @nal MAE dred to BBfsrent MDOSBxteNBED 3LAARC &8 With
a%g# egat es, the other NMDC al one opti onal Fy or?ns
surfaces that are at least 50% more extended, extended meaning larger, on
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 98/1 7255, but within the
.limitations defined in the attached claims. -
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smal | aggregates and the conbination of both MDCs

wo booumB2990ml | aggregates, 25 in contact wth sacd/mr2aes/6i1202

suspendi ng medi um The ESAs and the small aggregates
being defined in terns of aggregati on nunbers as
stated above. |In sone aspBfts the three anphipatic

conpounds, one MFC and two MDCs formng the ESAs are
then characterised by their solubility in the liquid

30 suspending nedium The MFCs are then defined to be
| ess sol ubl e than the WO 2004/ 032900 PCT/ EP2003/011202

TRy ridis-tbidodBaiy br Merfpeufhiy il BigEiRh, .o

émed:&:@némam:ﬁlbes iddficatet! dthenwiskythe germrmrna:ﬁea prepused by .
preferred enbodi ments the sol ubiliti

toBaubd Health QroPaEstion WHCI R eommended ntgmanonak -

opTbaty MY el i€ AP o Rhd e s, il MoRE, InGES, dve used

foPthé drugs, ahishegrl specified in grestercdatailéd further imthe taadt

2 tinmes | ess extended than the surfaces of aggregates
formed by the MFC and the other MDC forns aggregates

Tﬁé ern? 98P YREWIA cOHABELGh With! rﬁ@ﬁicuié? vidi fSéTBbiyﬁéBtlde
han t he aggregati on nunpers gregales forned

mieanbFolaivatasarbeiowe r 500sandthe tqrm' 'knteunelélatei'en Mmmlarscontext

10 i ecp) h har act d b
FaRlBROR Erdsp retpagR (300 B8 B008,"TLTE) “hetween 10

" and 20, even better between 12 and 18 and npst

preferred between 13 and 17. In sone aspects the I\/F
el tamC8owes” deed iredonregtiomwith arganie sadicals: fasexamplgrlower

L o T R
?m ﬁariifuzagsgtsmﬂé@emsslygiém;@othemwx d:m\ta;rﬁ:m?e V\gnd

BORKERG 4t PERESEBhLNID Jo 8GN G HEEL e AEBAR BHRIS  ons. and.
in case, after adjustnent for. physico-chem cal

effects of the absence of said MFC. 20 For sone o
Zhpdetns "ngdlusediincoonestion withi afatyoesidue ajtrebedipla/lipid, a

anl ng, of . t he t
Bpgqa%t'agtps,a 8l|eo§nt&1e pregeﬁég of 1br{¥ 54! éa%oﬁ I%?orwg % afkyl,
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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.nore preferably a phospholipids as defined bel ow. 25

The anphi pats within the nmeaning of the present ,

i nvention conprise the nenbrane form ng sgbst ances
dge-active (surface active)" substances -

W;llf‘gogﬁ}l?ﬁzg\?\ﬁ ?rom EP 0 275 160 and WO 98/ 17255, REI/EP2003/011202

within the limtations defined in the attached

claims. 30 WD 2004/ 032900 P&F+EP2003/ 011202 -25 The

term "drug"” nmeans a biologically or therapeutically

active ingredient, e.g. a nedicanment. Unless

i ndi cat ed otherwi se, the generic nanmes proposed by .

the world Health Organisation (WHC)) (Recomended

|lﬁ‘tl¢|€"9@iécﬁl&hoh\|ﬂfé td@fr%ofdcﬁhﬁbﬁnﬂa"%ﬂbstéiié Qﬁd eééh?)%nent"

found e.g. in the Merck Index, are used

&%ﬂ@éa"md&at%\a@lrm@@henwah aymtvdmcu@eads,ehbmvemheot to

[ The term "l ow' used in connection wt

%@gﬁwa&mt%f"ght of .a polypeptide neans nolar nass

bel ow 1500 and the term"internediate” in simlar

cont ext i npli es nol ar mass between 1500 and 5000. 10
nappafent dissegiation censtant eiars ito theymeasured

PZ%EdrE.‘?ag n {(gr lqﬂié%eﬁ?hgfz{g %‘%’hlt oﬁéiﬂé‘hg mgﬁcro:m f§u&1ﬁmy drugs,
ingjading N%lmallsdﬁmht?aghemgleaﬂtrig? g?éa BPmbu @r?gr \évlnse
in
%’?gtﬁégﬂbé)%te%gg%kétg%ﬁf?" g’? I?Kg Ip mpw%ﬁ @%m@écﬂ #whereas:
196 PRG VAlle ‘Méa&u?ecf abbve Wé H%’i a8L6A5H&H cbA é}ltbat[yndii Z1’=fbprox

sur actant or a drug rnplies the presence of
Saapdrdegreases apmbxmatelyalirieaﬂyl withlthe inverss lomiy stangtbrof the

Bl SauSAopRE or elsiproiditbib A 56 hilielBish SRy indfgasesitn otal

tipil coricentritibh distiel, idid ?é%ﬁﬂ)raﬁ 6 Andfe. &5‘ir€§ﬂ%péﬁ§|oﬁ§3§vlth 5 w-
thher a}oec:lﬂed in detail, are "fatty chains" wt

ang,1§ w-%ifetal lipiddRea S8/mM mpppvalent biffer; |®@$raﬁ=c’ttye|y For
WidibleRalOlR pkS FOMRBulk is around 4, whereas for this drug in lipid

bilayers pKa ~ 6.1 was determined. The bulk pKa reported in 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
propbsed 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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The use of square brackets in the text relates to

WO 2¢4i32¥Bncent rati ons of the substance put bdRGREER20G3/041202

brackets, except if indicated otherwise. 25 The terns
"surface active" and "edge,active" relates to the

ability of a certain thiTd tonpound to change the
surface tension and/or interface tension in systens .
conprising at |east two compounds form ng a surface or.
interface. 30 WD 2004/ 032900 PCT/ EP2003/011202 -26 In
this specification the terns "conpound", "substance"
Bainpleenelndsisalts @f Babstitlited plikrmddcetic adity be24henyiprdpionic
speci es, which needs, however, not to be totall

agifs, sueh as alsloferagnibufepas.daupwier R ingenas, f@ﬂﬁ%t d

(BT T B Gt 3R et GBI eR
pgl‘mbféﬁ. m@pr]&&r&benbxapﬁofém rwgbrdfin oh eicl?ﬂrbfem drr{ialgeslmally
ono- or et er paggr.egates. For ketoprofen,. the .
AAVEISBAAY RSe RS O 2- IEIRIANURLOPPHE HHS bayide 2 2-indok
TSP R 1 I B ANaCR ARl st
agdnetazin, icinmetaein, @gomepitaceiaimitiof colpirac botiaprofenic acid,
Ka of. ket oprofen bound.to .lipid bilayers.increases .
S nCLiosEy 985 PeRIMnS ot a3 Soupe: 3PGBeicaty
hl . . %
R yeR A9 ady I TIROR TS Yo NSRS
oxisgraetfamilyyincigde pirdkichot, drexicami englexicam, tenoxigany fusther

around 4. wherea this drug i ol bil ayers
BleteSting arctrANAI clisS Ate: Mg hBntie sif o'
the literature for neloxicam piroxicam naproxen,

I ndonet hacin and i buprofen is 4.2 (and 1.9), 5.3

A lishofrcommmniy Hged NSAIDS is givesria the feliquing table:
respectively. The term aggregate "deformability" is
closely related to the term"adaptability". 20 Any
N8AYD change i n aggr egat eSememonmean ttadss namesr esul t
in a significant aggregate fragnentation is .

Acetaminofene ' Tylenol -
Cimicifuga Artrol
Choline salicylate-Mg salicylate Trilisate
Diclofenaé | 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



also inmplies a large change in the deforned aggregate
surface-to-volume ratio. Deformability can therefore

~ be nmeasured in the sanme kind of experinments as is

9&9&% %or determ ni ng aggregate adaptability, or
se can be assessed by 25 optical neasurenent CIHER2003/011202

reveal reversi bl e shape changes. The term " NSAI D'

-(nonsteroidal anti-inflammategy drug) typically

indicates a chemcal entity which acts as

| i poxygenase, cycl ooxygenase-1 or cycl ooxygenase- 2
ant agoni st. 30 WD 2004/ 032900 PCT/ EP2003/ 011202 -27
Exanpl es include salts of substituted phenyl acetic

acw% henyl propi oni ¢ , aci such as al cl of enac,
3{: l'ﬁupr ofen, clinddhBsai féﬁ@f'ﬂ\d&profen FC, Froben,

ket oprof en, fenopr of en, i nqoRyp
| of enac flurbiprofen, bpi r%&o e‘nﬁso ﬁ%’i’gﬂ%n Nu-Flurbiprofen
It en, carprofen or ActiprofenyiAeivi, Add Gk 8, Amersol,

5 actlve heteroaryl acetic ? &?
2- het er oar yl propi oni ¢ aci d'RRRYRIofens Bxggdrin 1B, Medipren, Motrin,

5 pyrr0| 2-yl radical, for exaspinag WﬂﬁéhnNupnn Nu- Ibufrofen

aci intrazol, acenetazin, cinmetacrn,
(E{? efbacing| et in, col pi Ane- mdwmapaoﬁeﬂmdbcﬂdllddomd SR,
analge3|cally actlve i nden | for exa
sul i ndac; anal gesically ¥+$®§ ﬂ?@@&%&&b{n Pro-lndo
aci ds for exanpl e benzadathdm,{gS from 10

?ggé mly include piroxi cam droxicam meloxicam
tenox further i ntereéRonkety: Apo-KetorENSEVD-Kétas s

' RsAion i given in the ol NuPHsReaEPANEKIoREED Some
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common trade names Acet aanKetupr&fﬂneEobru@snmu&,g@

Artrol 20 Choline sallcylahﬂ'ggdgﬁ Iate Trilisate

Di cl of enac as Na salt ﬁ@é Y&k FMSeKetoprofen, PMS-

Arthrotec, Diclofenac EctKebénrefdp- Eep@,%dsj\w% ac

Sk gllu-Di%Io Tar o- DclofenagaﬁfVolta ' O%E@
etorolac troniethamine Acufar, Toradol

Magnesium salicylate Back-Ese-M, Doan's Backache Pills,
' Herbogesic
Mefenamic acid Ponstan
'Nabumetone ‘ ‘Relafen
Naproxen Apo-Naproxen, Naprosyn, aprosyn-E, Naxen,

Nov'o-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-Piroxicafn, Pro-

Piroxicam, Rho-Piroxicam



Voltaren SR, as K salt: Voltaren Rapide 25 Difl uni sal
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Di fl'unisal Etodolac Utradel Fenoprofen cal cium
Nal fon Fl octafenine Idarac 30 WD 2004/ 032900.
PCT/ EP2003/ 011202 -28 Fl urdfl prof en Ansai d,

Apo- Fl ur bi profen FC, Froben, Froben SR

" Novo- Fl ur profen, Nu-Fl urbi profen | bupr of en

Actiprofen, Advil, Advil Cold & Sinus, Anersol,

Apo- | bupr of en, Excedrin IB, l\/bdi pren, Mtrin, 5

Npijshitd B, Novo- Profen, Ngpghigig Nu- 1 bufrofen

| ndonet haci n Apo- | ndQTet haci n I ndoci d, I ndocid SR,

| Sediuacsalidyiate Met haci n Nﬂ\pmSuhn Badd's\ddodd BiodmesStrength,
Ket opr of en Apo- Ket 0, VO: Ket 0 10 .
Novo- Ket 0- Ec, Nu- Ket opr of gr‘r't""dﬂf& (ﬂg}%ﬁgp\ﬁ—ﬁgnd@cualpéulmdac,
Oudis E, Oudis. SR O ugjlihdaEV5- Ket opr of en, - PM5-
Ket opr of en-E, Rhodi s, Rhodis-EC Ketorolac
tfen@deami ne Acul ar, Tor abobifiex Magnesi um sal i cyl ate

B TS e o A ?@éﬁﬁ%ﬁ”ﬁ%&ﬁmeﬂuwam

Apo- Naproxen, Naprosyn, agiesam-$R Naxen,

Novo- Napr ox, Nu-Naprox, PMs- roxen,
Tolmetin sodium Novo- olmetln Tolectln

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

R3 o
I |

R1-CH,-C-CHp-O-P-O-R4 | | 1)
L |

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 represeht 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-alky!, and R4 .
represents hydrogen, optionally substituted C1-C7-alkyl or a carbohydrate
radical having from § to 12 carbon atoms or, if both radicalls 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.



10

15

20

25

30

or in the sodi umforfn Anapr ox, Anaprox DS,
Apo- Napr o- Na, Naproxi n-Na, Novo-Naprox Sodi um
Synflex, Synflex DS Oxyphenbut azone Oxybutazone 25

wo Ry Bbgeazone Al ka Phenyl, Al ka Phenyl but azone, Apo-

Phenyl but azone, Butazolidin, Novo-Butazone, PHcHER2963011202
Pl us Pi roxi cam Apo- Pi r oxi cam Fel dene, :
Kenral - Pi roxi cam  Novo- Pi rogam Nu-Pirox, -

PMS- Pi roxi cam Pro- 30 Piroxi cam Rho-Piroxi cam WO _

2004/ 032900 PCT/ EP2003/ 011202 -29 Sal sal ate Disalcid

Sodi um sal i cyl ate Apo-Sulin, Dodd's, Dodd's

Extra-Strength, Sulindac, Cdinoril, Novo-Sundac,

i S S 8o O AY e i 11
Safikgifs preftaBRThtHyl, BUtTRAY Bis Al é‘ﬂﬁyl\lq,\z,gfo]g&d:@@)zgw. N

S 1
Tolectin 10 ?heterm gﬁospLoI I'pr d¥ 'ha
the formula R3 OR 1-CH2-CCH2-OP-OR4 (1) 151 R2

; i [ . d R2 t
B Sy g 4B s SGBIGS e
r Eiaring. 1 B RSy fattyScH0ng aftadHed ﬁ%*%t;”g?ﬁz@ﬁ% gé% Yidhe

20 al kyl, al kenyl, "al koxy, akenylo _
hé‘&l?ﬁ"t&%&eﬂdmam qf gispigl waybon atonms, or both radicals RL

and R2 represent a long fatty chain,
Alkyl R1 or R2 is preferably straight-chained with an even number of 10 to 24
carbon atoms, for example n-decyl, n-dodecyl (lauryl), n-tetradecyl (myristyl),
- n-hexadecyl (cetyl), n-octadecyt ('stearyl), n-eicosyl (arachinyl), n-docosy!
‘(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
(fauroleyl), 9-cis-tetradecenyl (myristoleyl), 9-cis-hexadeceny! (palmitoleinyl),
9-cis-octadecenyl! (petroselinyl), 6-trans-octadecenyl (petroselaidinylj, 9-cis-
- octadecenyl (oleyl), 9-frans-octadecenyl (elaidinyl), 9-cis-eicosenyl
(gadoleinyl), 9-cis-docosenyl (cetoleihyl) 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 8-cis-dodecenyloxy (lauroleyloxy), 9-



especi ally an al kyl, al kenyl, al koxy, al kenyl oxy or

WO 2a0¢10629p0 each having fronmlO0 to 24 carbon at onBGT/EE2003/011202
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represents hydrogen or Cl-C4-al kyl, and R4 represents
hydr ogen, optionally substituted Cl Cr7-al kyl or a

car bohydrate 25 radical ha¥lng from5 to 12 carbon
atons or, if both radicals RL and R2 represent
hydrogen or hydroxy, R4 represents a steroid radical,
or is asalt thereof. The radicals Rl, R2, R3, and R4
are typically selected so as to ensure that lipid

CR- {é}i/aedecfa?ryiamﬁ% ristal8yIbRY), id-sisthe @b AYIoRy emnﬂuremoxy)

practica lon and I's a good match to the drug

%c:smadecemom(pemdmyM) F@WMadmmV 30 I'n

PrlioRRHTnyBie). Bt aRad Al i el radyr oifiediyion

(Bla¥inPRxFY, faﬂd gfmspé@ayényl qgaﬂol@mwbxy)Tg%lwbewseaiykyl

“al kenyl , “al koxy, akeny or acyl oxy have their usual

(eemtanngy) qrha-qlsrtgyracasoy wlgxy)ached to a
phosphol i pid can al so. be substituted in any of usual

Al sron Briha B lie Freraty SBi haf U s ftinber of
RPA %afb&?ﬁtdms 'Tondé’ﬂﬂﬁizﬂe éikéHbylb)(y dﬂa!l@rfo?ﬂﬁ?f’breferably n-

(nyristyl), n-hexadecyl (cetyl), n-octadecy

o(eaaewtdm nrﬂmiezo@sxyylom(la@nows’xy) "nteﬁad%@'ﬂo)(l@%enyl )

orBiIOHIS PSRRI o), bbb

(St&ETBYIBRY), erﬂeréeéaw@tlmmeearabmnwmb n-hLdoomseanMexys
(Breferred 15 Al kenyl Rl and ferably

ehgn@wpxxhan%@de&ws%swymawms@rov Xﬁlz to 24
carbon atons and a doubl e bond, for exanple

ARETPUE B eto A2 Bty S EGE over

ruraber of 1 &de 28rodrbém atores,dor exaimplé chl&dedecelagdex)e nyl

GRS B e Sh o A aRbohS i 2o

'gm R te?’?"‘a’% (Ba fo@msw% X's-&%eécﬁlaﬁéééﬂ Sy

soy nervon his and al'l the

(:patmseﬁnoyibxmﬁrtgamseomadeceneylomépcaﬁrmaldmym}arﬂjmg
octagecenoyloxy (oleoyloxy) , 9-trans-octadecenoyloxyelaidinoyloxy), and 9-

cis-eicosenoyloxy (gadoleinoyloxy), 9-cis-docosenoyloxy (cetoleinoyloxy) and

9-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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derivatives are potentially useful as wel | but are

"~ less preferred. Alkoxy Rl and/or R2 is preferably

strai ght-chained with an even nunber of 25 10 to 24

wOodnasRhPs, for exanpl e n-decyl oxy, n-dodecyl ox

(lauryl oxy), n- tetradecyl oxy (nyristyloxy), FCI/EP2003/011202
n- hexadecyl oxy (cetyl oxy), n-octadecyl oxy

(stearyl oxy), n-eicosyloxy {3gachinyl oxy),

n- docosoyl oxy (behenyl oxy) or n- tetracosoyl oxy

(l'ignoceryl oxy). 30 Al kenyloxy R1L and/or R2 is

preferably straight-chained with an even nunber of 12

to 24 carbon atoms, for exanple 9-cis-dodecenyl oxy '

| 2004/ 032900, PCT/ EP2003/ 011202
bR Iyt i PRI einay o efhoxy-carbonyl, o by
9lmiver dlkandswphyhyxior Exahiplé ethay émgg.bnyl. |

0oX s

6- ci s-oct adecenyl oxy, (petroselinyl
6-trans-oct adecenyl oxy (petrosel aidinyl oxy),

<G ihati I
S SHHEAAEREPARAA R, 1 8o, sapprower s, foroxample
9°3r®)®’mb¢|nﬂlcdr5®@@tl;ﬂﬁW@Mﬂrbox?—vﬁb@p%qeﬁ%@éLa@ino;omega-
(cet.ol einyl ox@y qr 9-cis-tetracosoyl (nérvonyl oxy).
AESH "%%’eéﬁ briorexanapler Z-amiaeri2;carboayefhy! ohiansino-3-

ink A () t f
oo PR RO Elowch Bk, S8iTE Panalpyveity or 2.5

Sbigo st tgarao ey o
nf'{]egﬁ)gdg%ﬁ%@w& tﬂa?'&ﬁ‘n%tbQM'i%EOP l@fl‘@’@d@'&ﬁﬁﬂ?diﬁxy—lower

(alkghrfoyéstyple 21,39éﬂ'@!ﬁfééﬁ’é%c;}gﬁ?ﬁ?]@-@,ﬁ'—%%ﬂene)-dioxy-

n- n- docosoanyl oxy (behenoy

nPIQRW, R : @r;@dkyll fqgr&xammg Ic:)lqr%:—. qvﬂbWethyl, Blchioro- or
a r c | -chal ne an even
TR ErBmorstnyE 2% AL of g5 ¥ SR paoRdhpl ¢

9- ci s-dodecenyl oxy (I aurol eoyl oxy),

9Substitutad GdeCRatiyl Rayis (dméréﬁl?mls%gﬁm& By ¥ri-lower

hexadecenoyl oxy  (pal mt ol ei no
_ .Gg@ygwgé%éﬂbéxwwe qlg@thmlz er tn}%jpylmmonium, for example 2-

T Sightuons T exar
gm%tggléaﬁlgbl@g@ﬁ%gﬂ % ?aéxrgﬁfc{n‘ﬁﬁﬁ-e%ﬂ',- 8PiE, %r@)targplg 'omega-

Pmingromegascarboxpidveryalkyl] fhirexphiply P-amitb-2-c2boxyethyl.
ci s- ei cosenoyl oxy (gadol ei noyl oxy), '
9-ci s-docosenoyl oxy (cetol ei noyl oxy) and

%A Casboigjdraeoadisay R@?Ya\firﬁ@fﬁéﬁf‘g% P$Yoarbon atoms is, for example,
a natural monosaccharide radical that is derived from a pentos'e 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. -
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n- but yl , whi ch can be substituted by acidic 25
groups, for exanple, carboxy or suipho, by acidic and
basi ¢ groups, for exanpl e,3%arboxy and amino, the

am no group being in the al pha-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
radi cal, for exanple nethylene, ethylene, ethylidene,
1,2 30 propylene or 2,2- propylene; or by hal ogen, for

feR4mppresentoa isteroin radicali Ré and(R2Giré/mragdably hydroxy and R3

PCT/ EP2003/ 011202 -32 by | ower al koxycarbonyl, for
ish €MNnet hoxy- or et hoxy- carbonyl, or by Iomer

al kanesul phonyl, for exanple nethanesuiphonyl.
Substi t ut ed Cl-C?-aIkyI R4 is, for exanple,

- Rheospbelipids wf thefdaryla flaransbe inpthe fantaf tiee acidshor in the form

- 2- h boxy- n- I, . o
of SRS SR AL onBisd B By of IR FRE agie of s i lawitn a
b%sé”fd?f‘éx%nﬁﬁé *%Pdib(ﬂé hdr#ué?fus’»’scﬂmh@r‘i’oﬁalmrrﬁ@@l h?dﬂfxﬂﬂé/ Ifor
rox¥ | ower al ky or exanple 2-hydroxyethyl or

ezamplel rﬂwrmwguuppr potasgiim Aydoxide onagngsium or calcium

ORI, A B st REEKDar BHRS fettiof of an

aﬁhh&' forfmn@!@mhan& 3Hi- @tthylbam@lmam \for ekample ethyl-,
2-propyl ene) - di oxy- pro aor hal o- | ower

dsﬁtlaylr Ofitfi'ﬁthb! amine Zhydpgyetbyl- E’f-&%cﬁealhylramm% hpropxample

Rofpg, SROEBChing ol 6} SIS g o i

preferably ethyl substituted by tri-lower 15 _

A S ATBH, HFnel ATl TBE A BB o S&ytoxy radicals R1 and
'fBF—‘éﬁdﬂnPl&@thHBWl@Wb'r alkendyRIXyD Rdrush=fhpie Iauﬂjyld)@

for exa e onega- ahi no- onega- car boxy-1| ower alky
mmst@xlam @almlmcw ate@émd%y arﬁyhmo QA5 swmm bnoyloxy or

[ f
i3 ol RE etb e, piurt ISR RS M urbBen, R < 2
taeetivdamimenium ¢ethgl) @Sﬁephalma(@S@ hydegen; R4n= lzrmnhmn’mm
of ajdose ket ose, e ef i s of
stayEbanps Hiptson pavisxs ediarSart SbRecte e xamale sgg lecithin or
oSN Sla&citifh ©r kephalit #8M 58y bBans, synthetic lecithin (=
phosphatidylcholine) or cephalin (= phosphatidylethanolamine) having
different or identical acyloxy radicals R1 and R2, for example 1-paimitoyl-2-
oleoyl phosphatidyicholine or phosphatidylethanolamine or dipaimitoyl,

distearoyl, diarachinoyl, dioleoyl, dilinoyl or dilinoieoy! 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.
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patent EP 0 475 160 by the sane applicant. 25 A
steroid radical R4 is, for exanple, a sterol radical
that is esterified by the phosphatidyl group by way

w@fzobl} égyodroxy group located in the 3-position of the

sterord nucleus. A sterol radical is, for exanPCHEP2G08/011202
| anosterol, sitosterol, coprostanol, 30 chol estanol,

gl ycochol i c acid, ergost erol 3pr sti grrast erol radi cal
preferably the chol est er ol rad| cal . WD 2004/ 032900

PCT/ EP2003/ 011202 -33 If R4 represents a steroid

radical, RL and R2 are preferably hydroxy and R3 is
hydrogen. 5 Phospholipids of the formula 1 can be in

the formof free acids or in the form of salts. Salts

are fornmed by reaction of the free acid of the formula

| A yhd f ' Ll ute .agueo

so PdpripiaSne f6mAKETR 88 Aotk Rois AR Rtfen R 1 and 2
| represemt m\mdantucal ajmws-dml@wdr exariple AERRRNBSY or n-
E 4 | ut e aqueous anmoni a sol'utron

oﬁ g% %%Ef@é @\eg'f: ‘&?t@d%bf | andibexadecyt Dhosplmilﬂytchallne or

gtphg?qhéﬂdyléfﬁaﬁdl_hrﬂg?éf rR‘la}%pfFQéﬂtQ %ikefn?'f and ﬁﬁprepresents

23%9% 9ée?hpte;n§?/gs?m no adé?élmﬁg?aggbél e I'ysi %3 or
Hg# ngne ﬁ% 23@%&“(] %W'th%thV&rﬁulrﬁp'leSﬁﬁtfi gcyloxy and R2
empeesarits hytilf&quhﬁéy of nghtﬁéhé (I;)%b hé't@gl%%iohﬁg

e l.e kano ony or alkenoyl
lg{g?n& Q&sa anqalaging y formxample mevstoyt- eanqyélﬂﬁwyl -lyso-

[ e S L 5 s

Rysephiosphatict serinemiRs thyded HE X (.ggﬂ,
"8@ oy o sﬁg n.l;um e?éhﬂyl)Fi haV| ng dlf tethyl for
x%{ § Y%Rﬂll‘?éP a aﬁ%fﬁzfromd?ovaeahﬁal@ore@gthoymon1-
I (S t 0
ey O O byl opiie. i 1Kl ok Bafdhd Bhiiine, R3 =
¢ Ré-rﬁﬁUs@hiaﬂ'@H@Hﬂ-nObhmalrtﬂ')smﬂ\étmgysophospfhatudlc

di
CKISRE= 1oREpHEd38 “Shvplsfiosrieineln Saghomahomehaidic aci
pitohlanmyld)ﬂl-Myhatuyll-adm pathitéyiydophorphatidic acid).

A lipid that is analogous to abovementioned phospholipid and:can replace
the latter is, for example, a Iysophosphatldylchollne analogue, for example 1-
Iauroyl 1,3-propanediol-3- phosphoryl choline, a monoglycende 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 acyl 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
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phosphati dyl et hanol am ne, natural phosphatidyl serine
(R3 = hydrogen, R4 = 2-am no-2-carboxyethyl) having
di fferent acyloxy radical s3I and R2, for exanple
phosphati dyl serine from bovine brain, synthetic
phosphati dyl serine having different or identical
acyl oxy radicals Rl and R2, for exanple dioleoyl- |,
di nyri stoyl - or dipal mtoyl-phosphatidyl serine, or

| &F
IS A FEPETo O Gy e Praffortbrs e K iacoutioal
mpbemm@mamsammepmmm useta¢cqrtlingpiodtheghdention.
the formula | is also a phospholipid in which RL and
R2. represent two identical al koxy radicals, for

THatBIR "ster6f Fatteal msdng® foh extmpis] et Ianqstémy ndifoeterol,
di tetradecyl or dlhexadecyl phosphati dyl choline or 5

epRrostanal.shalestanel, aiaesholiRacide sr%&rpgoe\su@mst%ﬁbradlcal

RN BN AN o LB o AR LR AUE BAY UK e racical

Rnowhnietie/agmoni um et hyl ), Rl represents acyl oxy and
R2 represents hydroxy (natural or synthetic
Iysophosphatidylcholine or

{KadarRsaimat e Rl G‘éPa\ 8an R Ridhg st of relevant

I st oy pa m it oy
shdaﬂhats ahyd sudactaat wlatedpﬂm&mma H;glmmanEPaﬁrﬂﬁé 160 and

(5t5 Hoe Badbich e v iRy By loed BY Sikreiige 2n in

bﬁﬁﬂiﬂ?@?@@@ﬁé&‘éht é?bhaﬁnééétmdwwahabbbm suURh as Handbook of
-nyristoyl - - palmtoyl-| ysophosphatl dyl seri ne,

mmluwdmﬂﬁ@mtmwjma@opgeﬂ RearmgEy., Ertydrm%fpllowmg

PG e s I S R compee or
?xcliluegen?f éex&erakamﬁdtaaaag@atse@mmam pfli'tnﬁutarly:d:dnntm or

- oyl -, - r 0 m 0

Hsefuhin cenivction wﬁtﬁ m%ﬁwah RAtERLEP 'gcailﬂ&y 556%@%’68 ionised
ﬁgﬁ/%ﬁ%ﬂpﬁgldemBﬁg'&Eindfai‘l?%l&ﬂ'lblé 98 dg“@:ﬁalﬂ oty ammonium

or exa a | ysophosphati dyl chol i né
aal§$ cagm:b asf @Ikylem@kmqyl-trﬂnethyl- -dimethyl- and -methyl-ammonium

5 it B BHE T8l SRR M B0 Binocies,

§uéﬁ fa%billr@}&-l Qﬁalkénéﬁlntﬁhélﬁylféﬂmr@km@sgIdﬁgefewtibﬁd’k&itfor example

does not contain a free or esterified phosphoryl
pikanenb dimethvbaminaxides agd especially dodecyl dlmethyl-amlnoxnde

long fatty chain, for example alkyl-N-methyiglucamides 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-dimethyiglycines, 3-
(long fatty chain-dimethylarﬁmonio)—alkanesuIphonates, 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-sulphobetainés, 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-
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position, for exanple a diacylglyceride or
1- al kenyl - 1- hydr oxy-2- acyl gl yceride, having the
nmenti oned acyl or al kenyl groups in which the 3 25

Wﬂ{?%yzwoup is etherified by one of the nmentioned
ohy rate radicals, for exanple a gal act osWCT/EP2003/011202

radi cal, for exanpl e rmnogal actosyl glycerine. The
l'ipids and certain surfact an nment i oned herei nbefore
and hereinafter having a chiral carbon atom can be
present both in the formof racem c WO 2004/ 032900

PCT/ EP2003/ 011202 -35 m xtures and in the form of
optically pure enantioners in the pharnaceuti cal

cogp éltl ons that can be prepared and used accordi ng:
glycakoctylpbenyleth erlwlvemenﬁ-bnglfattymhami—éthmmpeéﬁlly

BBl B A B B S en
sdowmalorrmmylene-domqﬂ eftidt! b&}ﬁrﬁ?gg@g&@fl%awl

i cal, cEut can al so be any other stero

i Siichas %ﬁf?ethW@Qgévwlungtnda@ylather polyetindenédlgcol-

f t t
Sﬁ%mitﬁﬁﬂd;% A5 1t e PRhttdefisgivcoisprgtane-
M yeriing &ﬁ?'n’ﬁ‘”mﬂ?ﬁﬂ‘%ﬁ?’f‘ﬁéwé (53, Tween 20),
ﬁ@&é@kﬁ%l f g?ﬁ’éb oRkatedegh dwiesn %Q)E gohlsthylenglykol-
Fﬁitﬁh@ﬂ-'fn&folauﬂ&ié&%fe‘ %bly%fﬁyléﬁél?ﬁéfrlsqs&bn%? Ipnapetiosgiinate,

Phar macopoei a, Pharm

MY@&M@QWS@WI@BW@r@elaadateppolyethwéhglwdnsoﬁman_

::Fﬁgﬂzgtg ﬁ&yg{ryigqqq@gélgsﬂrgf%%I?%Sl%?{{ﬁé?&l?&t}a&e%glykol-

csmTbitars r@afalng

: | ncl uc‘ -peltroseﬁsdeyéet@lr gﬁ%ﬂal n fatt acl-ds rbﬁa%ét?]eﬁsalfﬁr
§|Pe8%arﬂ§°xsf%hﬂeeﬁaaqyl ethery, %Lmlmas pnﬁyhydﬂdxyethylmie—

s N S e TR

- sgtyls Eamr@olyhydlyoxyamwertb-pam:nm etivdrs, Ogblsiﬁﬁ(liro%?etﬁyléhe-oleoyl

-a noxl aes on
ekt Bplyp Dl Ry s PalBlow @fﬁ,lpomyam%aw%
émplﬁyl eﬂdl%yﬂi@d@@thyl@h@t&}% cﬁf@ %Mbd%r 121 L89! fng:h&%yl

for exanpl e al kyl - ucam
aai@ﬁaw Dﬂmmwyp@%gmlml eg‘mm (Bsj m)sor iNERé- 9

¥orreldpbdihg Estdfs) BBYHAIYethylen-laurate. -myristate, -palmitate, -

| stearate or -oléate, especially polyhydroxyethylen-8-stearate (Myrj 45) 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 (Arlacel 20, Span 20) or
monooleate, long fatty: chain, for example acyi-N-methylglucamides,
alkanoyl-N-methylgiucamides, especially decanoyl-N-methylglucamide,
dodecanoyl-N-methylgIucamide'or-octadecanoyI-N-methylgIucamide, 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
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chai n- N, N-di et hyl gl yci nes, for exanple

wo bbaldsydoe N, N- di met hyl gl yci nes, 3 25 (1l ong f at tpe1/EP2003/011202

chai n-di met hyl ammoni o) - al kanesul phonat es, for exanpl e
3- (acyl di net hyl ammoni o) - al kanesul phonates, long fatty
chai n derivatives of sul pBédsuccinate salts, such as
bi s(2-et hyl al kyl ) sul phosuccinate salts, long fatty
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, -3-12, -3-10, 30 or -3-8, or

ARyalipiass Spdfanceg SERh o pSlio trB S G50 Henyt- and

c@;bqytt—dnleta)ﬂ-gltpbpmdnoetdeemr Dpnalymymhmide;l forthef atsajt, especially

égghﬁgigg R atatamenoaeaiholitaLaedeiongendeaoiipte
e&&c%fg?fttaﬁrcﬁfh%iéi@df% S&i0Yait, especnglly oleate, elaidate,

yet hyl enegl ycol -1 soac et hers, such

.Im:ﬂweh!awatag loy oylristatet mOSéoiten én hedlum form, lysophosphoilipids,

Beladed|eeBykrmedsERouln po, sSfssylebb-Biahen gyperol.

&?{b@é éﬁé—pﬂﬁ:@. ﬁbﬁ}lééﬂri@%ryﬁéaﬂrﬁﬂaylbu&me oAy datty ehain-

ween )

giwgr@rnmwt kpacige, siahaas Ararybolseto-paosphatigieacids) |

%%%ci%lﬁylkgﬂg % ro-g g'?’%&‘én ﬁ%ﬁ@%é g‘ §WC§{O-'PhOSphatld|c acid,

Mhadk@sphowhgly@e’romwch Ial rﬂabﬁ-phosphorylglycerol
poI yet hyI engl ykol --sorbi tan ri st)a %
esnsrizly lpupdt, yryistayr. mieey- eap eloyhp eﬁehowlglvcerol n-

SR 5 ML g

- espagilly Ipurw;yﬂymstwlt rqlewleeapglmr@teﬂwi@hospb@rymnne n-

%g’l%’%& §et hé'l"gﬁpg‘qﬁ{qﬁué 'Syf’ @‘?@'—phosphorylglycerol n-

fetadargr by Hw*llgéﬁne Gk Ydoriespbrting elaidoyl-, vaccenyl-
gol yhydroxyet hyl ene- al mtyl ethers

&PP ggphggmmym%ﬁgngsw'iﬂlnggh@ftm phospholipids, as well as
%Mhﬂg BN 9% Eﬁ{j fhis Hféln%rtaﬂlee&égta ﬁﬂ%ﬁg Ype Phg?se.n_sklrfactant

r oxye ene- nol eyl ,
oinalﬁs ave tﬂalcally diibsemr tolbe incau ﬂyid stafer orsatdgast to be compatible

ahThe Paipidimcens Tt paogHs ot oGy

roxyethylen-lau rate, -nyristate, -palmtate, -
stearate or -ol eate, especiall

Poe el suyfecbqntdﬂcaapboeahahpui'/ Vpeansig phesgholipid with
solubility, 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
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20 pdl yhydr oxyet hyl en- 8- ol éat e, pollyet hoxyl at ed cast or
oil 40 (Crenophor EL), sorbitane-nono |long fatty
chain, for exanple alkylate (Arlacel or Span series),

'@%QS&J/@&JM as sorbi tane-nonol aurate (Arlacel 20, Span
). or

nonool eate, long fatty chain, for exanpP@I/EP2003/011202
acyl - N-net hyl gl ucam des, al kanoyl - N- et hyl gl ucam des,
especi al | y decanoyl - N-net hyl gggcam de, 25
dodecanoyl - N- net hyl gl ucam de™or
oct adecanoyl - N- et hyl gl ucam de, long fatty chain
sul phates, for exanple al kyl -sul phates, al kyl sul phate
salts, such as lauryl-sul phate (SDS), '

‘ol epyl -sul phate; long fatty chain thioglucosides,

sUBRYes angyinthe fomy gﬁgpﬁ@lyweﬁ}mmr)mém iheine ]Dhgnﬁaceutical
o 5 - _bet a- i,09] ucapyr anosi de;
et o 5t 00 s GRS o,

car bohydrates, such as pentoses, hexoses and

disacchati des,  especially WO 2004/ 032900

PCIFSSP 'GifMes- .37 al kyl -gl ucosi des and

mal t osi des, such as hexyl-, heptyl-, octyl-, nonyl-

and decyl - bet a- D- gl Ucopyr anosi de or

DRigurerpy Shaps defamiatidn SchantictrepRsRe AT A )51;] ﬁ%g{eegate
0

sqgi |t. of cholate, deoxycholate, glycoc )
g?’aégg]g%mp& INNgG BOERIEE%NShol at e, taurochol ate, a
fatty acid salt, especially oleate, elaidate, 5

| inoleate, laurate, or nyristate, nost often in sodium

f Gighre 2:sneigy sost 'dpfcdmhation h En_eagy level '3ssociated with different
- ; er opho t ] aci d,
Og%ﬁ@ﬁ?@@@%&%@%ﬁ@i@p jﬁ@f ras’ullt%rom an' enforced aggregate

‘opassing fhroughesPORT Yore & ia%rﬁr-p@ﬁﬁié%@tﬂa‘mggho' i ne,

n-1ong fatty chain- glycero-phosphat Cc acl such
as n-acyl - gl ycero-phosphatidic acids, especially

| Bigure 3 2 Ll craci - ,

of Sy -5l Yoo e S Eah iR aGE Fiheravilty ohg semigpmmesble
Cﬂ@“’f"‘smﬂf@hﬁﬂtybgulﬁpwdop afuasicies sTnlallei' the-a?/erage pore

n = Qr cerol ., especia auryl -,

n?/%ﬁi tgg{ﬁﬁﬁg&a‘gﬁﬁa; gr{unctlon of gansbarr%r press){Jre which drives
pthlensuspension-thfsugh Wieybattigeerol . n- long fatty

chai n- phosphoryl seri ne, such as
n-acyl - phosphoryl serine, especially lauryl-,

rwrdtﬁ-éwIMo|eF@|gf}’édisf?{buﬁ8h ﬂgﬁf@%&g&%&?ﬁsﬂ%%é i Kayer

n-.tetradecy ycer o- pnos
rduring aggreghteptiefomnativh gindqssrel crossidg, which lowers the activation

ST halRRRl e e, e coresRoT T
correspondi ng short-chai n phospholipids, as well as
Figure 5: Schematic illustration of the role played by membrane
destabilising component(s) on lipid bilayer adaptability. The effect of
relative cqncehtration 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,
+ MDC5) 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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to be. inafluid state or at |least to be conpatible
with the mai ntenance of flyjd-chain state in carrier
aggregates. 20 The tern1"3§?factant i ke phospholi pid"
nmeans a phospholipid with solubility, and other

rel evant properties, simlar to those of the
corresponding surfactants nentioned in this
application, especially in the Clainms 104 and 105. A
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drnest he invention. Description of Figures 5 Figure 1
Shape deformation: Schematic representation of
aggregate shape defornmati on during pore crossing.
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(phospholipid; SPC), on the resistance of resulting mixed lipid
suspension to the filtration 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 resulting lipid vesicle suspensions to penetrate through a
semipermeable barrier under influence of transbarrier hydrostatic
pressure. Pressure dependence barrier penetrability to three different



20 energy for transbarrier transport. Figure 5:

Schematic illustration of the role played by nenbrane
dest abi | i sing conponent(s) on lipid bilayer
“qﬂ%g‘,ayghdty. The effect of relative concentration of
the second nenbrane destabilising conponent i SPEE/EP2003/011202
shown in inset. Bilayer vesicle adaptability as a
function of absolute concggbrati on of nenbrane

dest abi | i si ng conponents (sUrfactants; MDC> + NMDC2)

and of the relative concentration of such conponents

in the mxed, three conponent bilayers based on a

lipid (MFC), as the nenbrane form ng conponent. The
presence of second nmenbrane 30 destabilising conponent
cSHsnansianssef mixed hilayatvesicles) pushatDthioogH fagéi(pores, as
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Figure 11: Area under the curve (AUC), which reflects the cumulative
delivery of the drug, calculated from the pharmacokinefic results measured

- with different ketoprofen (KT) formulations tested in pigs (n = 4).
20 |

Detailed description of the Invention

The invention describes suspensions of complex ESAs with at least three
amphipatic components, one 6f which is membrane forming and at least two
25  of which are membrane destabilising, which can be suspended in a suitable,
e.g. phannaceutically 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

30 radius is significantly, i.e. at least 25% and often is more than 40% or even



di aneter (left panel) is shown. The starting and fi nal

WO Yfodio§ie80 di aneter 20 was significantly great epciidlodsiAiize:

10

15

20

25

' curves wer e gy&?ted to the data using eq. * ure:
Srlg eQ

average pore dianeter. Figure 7. Pressure dependence
barrier penetrability to three different suspensions
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20 Det ev | ed deSCI‘II_PtI on_of the lnvention
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 a'mphipat concentration of and, in case, amphipat
ionisation in mixed aggregate suspensions. The invention further relates
to the preparation ahd 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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The invention describes suspensions of conpl ex ESAs
wth at | east three anphipatic conponents; one of
which is menbrane formng and at |east two 25 of

W’&‘i(ﬁ) @ menbr ane destabilising, which can be
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correspond to one of the Ri pats. An essentia
characteristic of such, relatlvely Iarge, aggr egat es
is .the ability to penetrate pores in sem -perneabl e
barriers even when the pore 30 radius is

s nlflcantly, i.e. at least 25% and often is nore
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aggregate 15 adaptability, which is paraneterised as
abl e co | ex aggregates excel in
?’?Pe"aﬁ é’g‘gi |¥h%§1 F‘i)aQQ’&H?B“o empepelt wm@h agtscar & sepordigh’

sesinbraify d8stabRisigy’ T
prese‘r}t | nven?ﬁgn s%jgg‘?gq 'y re at es 7 t%@bﬁgg??pﬁ
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WDENS MBELF D SR P DI e SIMFC + MDC, + MDCy) >
aa(MFC + MDC,). This is illustrated in inset to fi igure 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, + MDC,) <
P*(MFC + MDC,). Additionally or altérnatively, 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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the deformability of m xed aggregates supported by

wo j00glos2000is choi ce of the other system conponggiaser2003/011202

the effect of inproving barrier penetration by such
aggregates. The invention also teaches how to sel ect
the right total anphipat -édncentration of and, in
case, anphipat 25 ionisation in m xed aggregate
suspensi ons. The invention further relates to the
preparation and application of resulting suspensions
in pharmaceutical formulations, with a focus on

epi cut aneous application on, or less frequently in,

t he warm bl ood creatures. WO 2004/ 032900 . _
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Inouropinion, thiggpheparseaemaflants arSynesgih a&ﬁﬁme action of

SR PPpoR AL o b bk )
donktittionts gstefarablystiphipafic dung(sy, 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 suggesf that the interacting two membrane destabilizing
components together make said three-cbmponent 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:

84([MFCJ+[MDC+[MDC]) > as([MFCJ+[MDC]) and

8a([MFCT+[MDC/T+[MDC>]) > a5([MFC]+[MDC:]), similar concentration
symbols meaning identical membrane component concentration. The
corresponding p* values typically exhibit the inverse behaviour of a,

values.

Pfeferably, the aggregate adaptability fulfils the condition a.(JMFCJ +[
MDC] + [MDC3]) > aa([MFC] + [MDC1]) and/or a,([MFC] +[ MDC,] +



10

15

20

25

30

20 The three-conmponent bilayer nenbrane conprising a
lipid (MFC), a suitable first surfactant / anphipatic
drug (MDCl) and a suitable second surfactant /

Ww%b& drug (MDC2) may also require a | ower
r

Iving pressure to achieve transbarrier tran®CEmEP2003/011202
p*(M-C + MDC1 + MDC2) < 25 p*(MFC + MDC2).
Addi tionally or al ternativegﬁ a |lower total amount of
bi | ayer destabilising second anphi pat may suffice for

‘obtaining sufficiently adaptabl e aggregates, such

that can cross a sem perneable barrier. The role of
bot h nenbrane destabilising conpounds is potentially,

ﬁ\}’ nog necessarl |y %d antitatively, interchangeable
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de ?Ig_f a%&aﬁnllt curve on the magnitu
@6%37 G MFC + at the same molar concentratlon of MFC
The corresponding p* values typically exhlblt the inverse behaviour of a,
values. |

There’fore, a second membrane destabilizing compound can be used to
form aggregates comprising three amphipates (MFC + 2 different MDCs)
and thus achieve aggregate adaptabil'rty 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 MDC5 can be used to increase the
adaptability a, of an aggregate comprising MFC and MDC1 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

.alqne in an aggregate comprising two amphipats. Accordingly MDC, can
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paranmeter m docunented in inset to figure 5, supports

interacting two nenbrane destabilizing 20 conponents
t oget her nmake said three-conponent |ipid bilayers nore
permeabl e and/ or nore flexidbl-e than the two- conponent
bi | ayer nenbranes in which.one of these MDC is
| acki ng. This neans that: aa([MC]+[ MDC.]+[MDC2]) >
aa((MFC] +(MDCi ]) and . aa([ MFC7+( MDCLl7+( NDC27) >
aa( (MFC7+(MDC27), simlar concentration 25 synbols

. . ¢
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wher el n"T.he conbi nhed
camprisiog threetaraphipats (MACH+ MBErianan¥Ddz ta ledsenithg

1 i |
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aggregates that 5 conprise on pats (MC +

wearape destabilizing sompaumdt M&gm MDnga cseditaform apf
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i‘n@QSWEQEE COTQ”Q'HQ[WPGTT‘P ’(ﬂmfbe
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only two 1 hi pats (MFC + b he sane nol ar
M&hﬂmwmﬁa caypprising [MFCJ + [MDCo].

We note that the characteristics listed in previous paragraph'favourably
affect the transport of said pluri-componeht mfxed lipid vesicles through
the skin. Simultaneous presence of at least two bilayer destabilising
émphipats 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 (fypically vesicles comprising two membrane-

destabilising amphipats) in said at least quaternary mixture. The
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The correspondi ng p* values typically exhibit the
i nverse behaviour of as . values. Therefore, a second
menbr ane destabilizi ng conmpound can be used to 20

wi! opllﬁﬁ%oegat es conprising three anphipates (MFC + 2
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erent MDCs) and thus achi eve aggregate PCT/EP2003/011202
adaptability aa which is higher than that of an
aggregate conprising only twp anphipats (MC + MDC).
Accordingly MDCl can be used to increase the
adaptability aa of an aggregate conprising MC and
MDC2, and MDC2 can be used to increase the 25
adaptability aa of an aggregate conprising M-C and
MDCL by formng an aggregate conprising three
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%%%%e ate conprising three anphi pats (MC + MDC1 +
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an aggregate conprisin at s,

‘adaptability : :
drverophahie baneddrigsri Somecdngsiapselftdugregseast ati€ast tend to

S5t B ARG Viote! 58 iR R wafar it WS is mainly duets. "
hydrophobic, ionic, or H-bond interactions between drugs and lipid
(aggregates), which can lead to the creation of weak drug-iipid associates.
The solubilﬁy and/or amphipaty of such associates typically are greater than
that of the invo_lved 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 mémbrane
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-concehtration

of the most water-soluble drug form normally will work best, stability

- considerations permitting. These conditions are also fulfilled for the drljgs
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(l\/DClJ.+ [MDC2] in anphipats conprising [MFC] + (MDC1J

wo—lzoém is 15 less than [MDCLl] in anphi pat Spc /EP2003/011202
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drug delivery. Quaternary nixtures ont al ni ng
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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-pemmeable barriers or other constrictions, such as through

the skin of warm blood creatures or the like.

In an alternative definition of the described probiems 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
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fbrm ‘are al so edge active and are thus attracted to
t he hydrophilic- hydrophobic boundaries. Sonme drugs
may sel f-aggregate or at least tend to 15 adsorb to an

WQ%{W@E&L or lipid-water interface.; this is mainly
ue to ~hy

drophobi ¢, ionic, or H bond interactPGHEP2003/011202

between drugs and |lipid (aggregates), which can | ead
to the creation of weak drugglipid associates. The
solubility and/or anphipaty of such associ ates
typically are greater than that of the involved lipid

or drug alone. This is the reason why anphipatic 20
drugs - under certain conditions can destabilise or even
erneate_and solubilise lipid bilayer nmenbranes. Such
gaglone, first amphipatie pempaeenteptheidrieshangd, and said at least one
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% fc,fal t.,and its tration ql d. concentration,
4pPREst PR srcdpf Substhigs is af least TPrimes maoreisalubinin said
hiqalteediRATHR) @GR 6RA teRks orﬁ{ of Fﬁ({)\ggﬁé the. {ormatlon of

wat er - sol ubl e drug form nor na
Surigices tha Weoaﬂgasle?-amesﬂssqgextandedrtgan Tive sarfaces containing
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| emmbi leaty 10tirdled fioresolMld MOsATH Mqufl ﬁfécmrﬁ tﬁéﬁ Heirae

P 0 475 160. To solve the above nenti oned

&“85 ance and,may. hiibReedmneleiUm sRi-aggrraatas aithcaggregation
rsRsbre at ?eéé%%-ﬂﬁfe‘s%éﬁer #arl {Tﬁ?'bf Q8f- a{g%ééategtof sg%sﬁrst

one second, and | east on
@yhﬁtﬁﬁ@ﬁt asdgmcheﬂtﬁ:nldad aus‘acesabbmprismgjsaidrmdeashma first, at

tl@%;t one ecgoop%o&?cgﬁf %sfl %}hlfcf( %gas?gﬁgégﬁgﬁ%ﬁ%y?nathave at least

G084 grexte) exighde ﬁ]ﬁdob@ tharPtHel S@Faass fimld by} ihraeaﬁ Jeast one

sai d conponents form extended surfaces in coritact

WPPANG &7 @nei third substanemalons aadier doth tegatheownduireferably the
SPHFEYREs with éh%xf’éfﬂeﬂgﬁrrface comprising all three said amphipatic

_components have adaptability to ambient stress that exceeds by at least 20%

or by at least twice the standard deviation of a typical measurement,

'whlchever 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 thé 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, admlnlstrat|on or
transport of at least one active ingredient, which can be amongst said three
substances, especially for medicinal or blologlcal purposes, info and through

barriers and constrictions, such as the skin of warm blood creatures or the
like.
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than the typical surface of the aggregates conprising

wolzb6u/6326gd at | east one second and at | east oril?(:'{/ﬂ’{o?slouzoz

anphi pati c conmponent al one. and the adapt abi

ext ended surface aggregates conprising all three said
anphi pati c conponents to adpi-ent stress exceeds by at
| east 20% or by at 15 |l east tw ce the standard

devi ation of a typical neasurenent, whichever is
smaller, the adaptability of the aggregates with
extended surface that conprises the at |east one
first and the at | east one second anphi patic

conmponent used at the correspondi ng concentrations
era\%lﬁaﬁléaﬁfoﬂér’n'sb‘fuﬂﬁn reli6€ o} iershid extetkizd surfaces in the -
conprising the at least one first and the at |east one
fzmmtcpfmerrgwpmpurface%onponent at correspondi ng
concentrations, whichever is smaller, for the

. application, adm nistration or transport of an active

Sﬁwlﬂéldbﬁﬁblnamﬁns?élséﬁmfbﬂneqléqlm‘éniéiﬁs bb segted ih proddbus
conponents, especially for biological, nedical,

paRgRphsy isimultangously ﬁﬁsu@$mq565%§ald| aileastone seeansh
|
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lebebdne fiest] at Ieas'oone becd;mdg mnd at laastadmeatmm substance in
definition f escr.i bed. prob ens sol uti on,
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suspended. I n a sui ta I qui d fumin t
ong third3substahcgat aggr_egat es with one or a few

~ bilayer-1like, mxed anphi pat coating(s), and thus

wi th an extended surface, is used, in which the said

BlrtNE S6ifb& 38R M AtflohsHRRPthe Equﬁv%enté‘By'eﬁ‘l%&hn RRat the said

first anphipatic conponent, on the one hand, and said
atlepshane speond apd anethird swbstancedogather | mﬁreese the

GOFREAARY of eridiey Sinfites Aainifl frefaid of fadst n/figD at
iast ensisecand, dnd at lemsbene thued habstantee,nd mu;pal'lsoaehlth the
SRS iy S BTl S oA RS i e
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extended surfaces; furthernore, said at |east one
second substance is at |east 10-tines nore soluble in

E%h‘ldoinations, 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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l'iquid nediumand, on its own, tends to formor
supports the formation of surfaces that are at |east
2-times | ess extended than the surfaces containing 10

wboRefdzddast one first substance al one and saig

l'east one third substance is also at |east 10-??@%003/011202
nore soluble in said |iquid nmediumthan the first
substance and may, but needs$sOnot, form self-aggregates

wi th aggregation nunbers at |east 10-tines smaller

than that of self-aggregates of said first substance;

and sai d extended surfaces conprising said at | east

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

orisfhaRel, BRGE ead) Gl bebcid RS ARl b Risamangyhird
t Babstante differ ansolubftity Nt swierding fhedlitlplaR MNeage at
and/ or both together, and preferably the aggregates

&ast grfoldt ended surface conprising all three said
anphi patic conponents have adaptability to anbi ent
stress that exceeds by at |east 20% 20 or by at |east

t ltiis furthesore retondimeadiable tonusd combirzitions, 88 ASLERPEDN in
whi chever is snaller rovi ded that the adaptabilit
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serves the purpose of application, admnistration or

t Fambmation of ali gt least thigecsuhatances. ngrpreferred canibitations

b i : . Lahly for .
a8 KL P BORUBRGR palbRRSEh el pasispration of
bsaidi at least ode secohd isubistarsce amobntastotdtdeadti 01194 ofhevelative

bl ood, creatures or th 30 |Like, WD 2004/ 032900 o
PEF) 5o aign, In iu'i@er m#%&%%mbm}% R capeentragion of
r Shitief |6ubt 6hE sebofdistibRIdRiOafoaHis BCES 8C_f%td’l‘-?h? g%léfﬁ‘/e stated

of ‘menbrane surfaces. 5 Suitable conbinations a

f ePRGantialieny equi rements as stated in previous

par agr aphs, sinultaneously ensuring that the said at
| east one second

It is also possible to define the combination suitable for solving the probiems
described'in this application by selecting relative concentration of said at
Ié__ast- 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 éyster_n, 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. 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
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substance increases the flexibility of extended

WO §dé4f0§‘i§60°—‘ conprising said at |east one first PC?}EPhﬁ)%hzoz

one second, and at |east one third substance
conparison with the surfaces forned nerely by an at

| east, one first 10 substafice or else with the
surfaces forned by at |east one first and at | east
one third substance. Further suitable conbinations
fulfil the requirenments by ensuring that the said at
| east one second and one third substance together
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deingination awtbr@ld oag fustsrndkwith ispid eng speend substanes tabe
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mu@spmeblyagaombémmzm@dd 90% ofomaxiatum @ogsibleng
passi ng .through a constriction with 25

| qszrmetrat'orapf selgsqt laast qne by dsubstance, ﬁéﬁslﬁ?ghj%é'? iegms of
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Gt st Bre i sbheg o e iy TR B BB BT
dcﬁﬁﬁénémeag@?é@étes %@%ﬁlwv@mbaﬁmgf &these defikiBons bémg
I n the suspendi ng medi umon the average at | east

desagibeprin peeious paragraph\wo 2004/ 032900

PCT/ EP2003/ 011202 -50 alternatively, the at |east one’

second substance and the at | east one third substance

Rll'rdbﬂah s'dlvmg)bn’qirim:dt)cdmbmhﬁompﬁquerzlfblylgontaﬂ‘hmheMeehhe
iS

e a I r
G0T omehiikpes BY V\(Pé@h%d?ﬂryr{&??%% to (hallat legst three
é}hgﬁ gé‘ﬁé s%ﬁ&ﬁﬂfc@@hﬁ géﬁlb? Fohe F’néﬁfy haﬁptfaﬂﬁ agdrdbates
t centration o sa|
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
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at | east one second substance used in the conbi nati on
with said one first and said one third substance is
bel ow 80% of the concentration that would be needed

wbQoda38sp the aggregates conprising only said one

first and said one 10 second substance as adaftGHER?003011202
anbi ent stress as the selected conbination of all at

| east three substances. Ingreferred conbi nations
according to the description in penultimte paragraph,

the concentration of said at |east one second

substance amounts to at least 0.1 %of the relative

stated concentration. In further preferred

TP BR A B A RO B, Torpesfermbi St o and
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t he conbi nation suitable for solving the probl ens
described in this application by selecting relative

RO b PoBbod A BBt ErP b SRS ARes o
said arhphiesticomisinatiohsh at Roeteford Prefbrieax iasebeomaks!
concentration of the said at | east one third substance
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Substance in the at |east three conmponent aggre
isselestad teobs betwaernor= 61cand I=h@B.the 0.1 %l imt
pertains to nmaxi mum possi bl e concentration of said
third substance whi ch WD 2004/ 032900 PCT/ EP2003/ 011202

Frttoresondentiationtin tirasdiettedesiecRoRRNRMN REOFSRERIRFaffeter in
fail to fulfil the necessar aggregate stability .

EPP?@F IR SYEER Y- Rl Al yOf the sisnending elgctrabieriierefore
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requesting 5 relative centr
ipnisation gorstant (e ofisaid atrleastoone setommhsubsthnssiiftheniatter is

Tn%r%—icﬁ'ﬁgal%,t gr-i%%éj vf?:?n?tyso QUL 512:? ?/taﬁjrc]act%é PriaxPn?ises 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 fapidly
d_?céying or the otherwise most sensitive amongst the said at least three
substances, if the said at IeaSt one second substance is not ionizable. “More
specifically, the pH value of thé 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 considérations.
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.
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- between 1 % and 99% nore favourably to be between 10%
and nost preferably to be between 2%2/
WO%@"‘?’? Maxi mum possi bl e concentration of sai %{Epﬂmsmuzoz

| east one third substance, a) as defined in terns of
10 the solubility of said_ghird substance in the
systemor in said at |east three- conponent

aggregates, or else b) as determ ned by the
‘detrinental effect of said at |east one third
substance on the stability of said at |east three-
conponent aggregates, the qualitative neaning of these
definitions being described in previous paragraph. 15
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t f ween
SRR b merie andlr fiSsars B Rlgpis Shifdde dirvature
dgptﬂéﬁ?lﬂfbff Qi eSHd fHiPsurtate, %Jéfrﬁémbrdhé Hestabiliging

y, containing said at |east three
amiphipet @ed typupaw arswfagtant: andiin that saisbatlgashere third

dj
SubsiBnes & s SRS SR AMEhRae kit AR fke o
éékﬁabl o f8ToWH tdirRxéaseiee tbleghble suttgueadiireatine baadaptablllty

whi ch cont ai-n said at least three su st anc
e@gt romR'\e

af/said gxtendedssurface; s elseisiditigrent
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nm nore prefe etween 40 nm and
imehangedt preferably between 50 nmand 150 nm

El ectrol yte conposition and concentration. affects the
desirabl e properties of 5 said anphi pat conbi nati ons.

Kone ptdi&ired ahsprapat 86rmBhhations eh&tcan &sd@niently be used to
characterlstlcs of the electrolyte in which the

eatveddbe ositlinedquroblema ase favessably 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
capablé 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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one first, at |east one second, and at |east one third
substance are suspended, and which conprises nono
and/ or ol i goval ent ions, So as to attain ionic

wolJ0B4)62b0ePet ween | = 0.001 and I = 1. Anore preferred

ch0| ce 10 yields ionic strength between | = 0.RI/EPA903/011202

= 0.5 which even nore preferably is selected to be

between | = 0.1 and | = 0.354Proton concentration in

the selected electrolyte is an inportant parameter in

case of ionizable systens. pH value of the suspending

eI'ectroI yte therefore 15 preferably should be chosen:

in the vicinity of the logarithmof the apparent.

constant (pKa) of said at |east one second
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subst ance are suspended shoul d be between pH = pKa - 3
+ 25 3, .the final pH selection being also

j:[;d pl-|| = cg Ka
qr bielagical applications i is copmendable taselest the atieastone first
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|l ow pH, is recommendable, the final 30 pH sel ection
n bei ng subject to stability considerations. WO
f?ﬁﬂi Warhoplefernsy @pdoatBactiveio 2he sebise of prewibas pacagraph is the

300 RO prRind Gy L ERBL DS, et RpHESaboiiE one
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the surface-buil di ng subst ance in the

§9 t iyt "8'0§r "B'dﬁucﬁﬂaa'magat 8agh Weapqﬁhebmf@lte prsidyes qg.other
PBIAFARY HEAGERRECIAIIEER tReidiole 8l suitable candidates for said at

least one first substance that forms said extended surfaces. More
specifically, the'selection is made amongst phosphatidyicholines,
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

15

20

25

30

definition section), in that the at |east one second

wogm;‘ot:,m@e which is nore soluble in the |i qui'g'r/Eonoslouzoz

medi um and/ or increases the tol erable surface
curvature. or adaptability of said extended surface,
is a nenbrane destabilisings-anphipat and typically a
surfactant, and in that said at |east one third 10
substance is either a biologically active anphipatic
i ngredient, which has a capability of its own to
|ncrease the tol erable surface curvature or
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Yo E AR RRRe A IBRAPR T Bl RcosefiioafiiEinyl dr Srcis-
o t‘“@ey‘”"“ Pt atl g “a“‘”.y‘?””’s"men?“'. bl
(Faaisiviesy). né@qadf@y deelyioxny) s@-ﬁ%{ﬁcg&a%(ﬁ rEPXy) P
é\&&éﬁ ﬁaérgtﬁy%y}“%oéagé Si‘;‘r deinspheteﬁaw%ﬁoxy

east one sec i rd substance

.(dlgnoéerlytdxy) S-aiyent axbpteny laxy ¢Iawoﬁyl¢>ey:).59-0183teéradec§nyloxy

R e S T S
&aam e@&%&@at(?étr@éelﬁ@l&y@t 6lteaRtostBaeddriyiéxy SU bst ance,

which is the 1east soluble anongst the three.

(retupseidiogoryT SeFis srtadacemyloxy Glievkow)e%raflfdo‘étﬁeecenyloxy :

/ Y, Y e 1 e
AR il REId i sats patofe
(eestolpivlyloxy) 6t chasdaeﬁmcmdyg (hemodyloxy)h nsdd:canaylow, mest
of t en ca'JabI ﬁ%}rf formn C{ﬁﬁ'yfq e&?r aneé_w?

dedecangy RKloRY . 4yt MR I PYidEd
H%é&aﬂ%b&? (PaINYYIbkY) rﬁ@bfﬁde@:%noyloxy. (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 outiined herein are amphipat

combinations in which said at least one second substance is a surface active
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5 view, such surface formng lipid can be dissolved in
the liquid suspending nediume.g. suspension
supporting polar nediumpreferably in a concentration

wWoHbS0gveen 10-12 M and 10"7 M For bi ol ogi cal

applications it is commendable to select the aPCT&R3Q03/011202
one first 10 substance form ng extended surfaces as
described in this docunent .fggam the group of Ii pids,

| i poids, froma biological source, corresponding

synthetic |ipids and bi ochem cal or chem ca

nodi fications, i.e. derivatives, thereof.

Particularly preferred and attractive in the sense of

p ' paragraph is . .the 15 group_conpri sing _
g%eé%‘?‘ﬁgﬁé}'% 39 @o?lfffﬁ%évt /gq}%&%ﬁh dheHattenisreferably selected
i front m@g.@uFr@bﬁﬁ)risﬁ@hBﬁM&?'zlﬁﬂerﬁérﬁé,%rﬁén'c%ﬁ. i
sterols, sul phur- containing I'ipids, Ilplds contal nihg
asulfagiants dbisquefasraditaiuse asirfactantavittothiessolubitityan a liquid

f | ' ich are therefore all suitable
cShipterifid MR Sgh" pBIiadil 1 e e Standed Euefaces
f arenprepaired, ¢ teneirigess i o7 ad to NRr2au20 speci fical ly,
the selection is nmade anongst phosphati dyl chol i nes,

phosphati dyl - et hanol anmi nes, phosphati dyl gl ycerol s,

. : ; Cdic
D1 S BBAEE o BIER of AEuomary
sgUspensioresrbgivewi Hereig befsrenh itihg dbfitiés section.

cerebrosides, ceram dpol yhexosi des, sul phati des,
sphi ngopl asnal ogenes, or gangliosides. 25 Said

eRretheashistion GYgitob RNt Bﬁdféél%é By Ieoéﬁﬂliggti&?,gfﬁg%%arge or

problenms outlined in the app rs'p
shasgeqplar headgreuny inderactibns iapeorst the inviolvedisamphipats may be

[ ifferent, fatty chains, especially

%ﬂﬁ]&%@tl"‘@ ,so,qu{; Eﬁ'}@y' g cafjsidgra ,lo%fl,ﬁg |b§r{gage'a§ Er&quea;st one
e siotoissharga andn gus s o
cycl o-propane-, i So- i so- - :
&ﬁ%hﬁ’ﬁ%& gv%'féb%@ﬁ mmemﬂz&wgﬁmﬁsmn%harged the at least

i f. ' i N Fhere i S, some
e ieisoo) AIaNE e, JHAGE R o
(Ganabipafionsistalso pdssible fomthée said at, leastronefitet whd one second or

VP14 i 5 BB SR BRE g B Shoesespestvy. hen
least one charged amphipat is used to prepare aggregates with at least three
different components, the extended aggregate surface, formed by the at least
one first, one second and one third substance, at least one of which is
charged, is prefe_rably 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

co'mponent 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

phosphatidyiethanolamine-N-mono- or N-di-methyl, phosphatidic acid or its
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(l'ignoceryl), 9-cis-dodecenyl (Il auroleyl),

wo Shogosobet r adecenyl (nyristoleyl), 9-cis 5 hexa&en©6y3011202

(palmtoleinyl), 9-cis-octadecenyl (petroselinyl),
6-trans- octadecenyl (petroselaidinyfj,

9-ci s-oct adecenyl (ol eyl )-5B-trans-octadecenyl
(elaidinyl), 9-cis-eicosenyl (gadoleinyl),

9-ci s-docosenyl (cetoleinyl) or 9-cis- tetracosoyl
(nervonyl), n-decyl oxy, n-dodecyl oxy (I auryl oxy),
n-tetradecyl oxy (nyristyloxy), n-hexadecyl oxy

AR et RERAISENG Bhalct RERRAY Rt a5 g 5 yace-

sOppOrtirkf steaston it sibsaineeaind Qly‘s)ophosphollpld especially a
9- ci s- dodeceny| oxy (Iauroleylo

lysophespbatidiaaeith jysopyet hylahq aﬁegﬂ asid) |y50phosphat|dy|glycero|
R e e

Ifsdplh@&phaﬁdi émaoldrmm, of elﬁeransr_airm\mle'rytl sattydf, cholate,
ci s-octa ecenéloxy (

deoxyShaatss Ghos HW%XQ)%@%C%%}'QWW @ pufigigntly polar sterol-
d%ce?gy é:ﬁ ﬁ%blé %ﬁg%ﬁh%‘fléﬁ?ﬁe rﬁynl‘iét?téj%%ﬁ?ﬁé' geate |

cls-tetracdso nervon
paird&omatqlelalyiatmer shnﬂeaﬁheypbalynaceutlcally acceptable long-chain

AR e oy 1 BB TRl ol aphate

chairRAI0P Y Pritbh; a'lond:bAaimia dertéCIB betxihe, -N-
n- n- docosoanyloxy behenoy oxy and n

g"lmmmvmme((ﬁr@ﬁ@téf Sped §9lrfagtaat pnycefavtinl canytake
%?,;flpj Squﬁéa?f%azg)o?\e ogﬁﬁ&er;cg%ggg%%ﬁr@%lrd substance, as the

'daB§| rivay ®lee 506ty b@ddr)dftrﬁrd:smsiaheel endtxywaXgrming less extended

petrosellnoyl trans- octadecenoyl oxy
suslacesdann the ﬁbk¢9§§<95‘e figst SubsiRnce @R dis d%yw

(ol eoyl oxy) , 9- trans- octadecenoyloxyelaldlnoyloxy)

and 9-ci s-ei cosenoyl oxy 25 (gadol ei noyl oxy),

Frefersed conbimatidnsthaf cmmmemms@xge)thamﬂmea problems may -

AR Ratial PRPo T ket arfinbef it SaR ABeAtIse toic

. R8hibraAss tas thgefstidneBBcond br BAE thied subsiineepaPthiepedse

30 combi nations in which said at | east one second

rsapdeanblessA augmaat:@ffs&m\f@mﬂﬁembwm@cﬁecond substance

GTTFRAIHAE o BRSNS SBBEIUIEr e s

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 seiect 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 prefefred to seek such molecule taking the role

of at least one third or second amphipat that adsorbs to the surface of lipid
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fromthe group conprising nonionic, zwitterionic,
anionic and cationic surfactants. It is preferred to
use a surfactant with the solubility in a liquid

woumpeestbeyy nmedi um such as a polar liquid, in which t

ext ended surfaces 5 are prepared, in the rangepgT’H@?”?/‘"lZ“Z
Mto 10.2 M Along list of.surfactants that qualify
for the use in said quaternggy suspensions are given

-herein before in the definition section. 10 For the

solution of problens addressed by the application,
charge-charge or charge-pol ar headgroup interactions
anongst the invoI ved arrphi pats nay be irrportant If

onS| ion can be made: if '
E‘Q’P%RQP’ Gt oy r@ﬁé?@@'a'yﬁ?@-‘td? in t!a%polar liquid
qnewmbhrsducséh@naeaq.m@aué;%r'sﬁrfaee Gﬁ%i&]d If the at
e e

| east one second substance is unc arg at | east
15 one third substance ideally should be char ged;

nb I i bl
i%?"umﬂeﬁéﬁéféfé’f%ﬁs& and BFRRENY BR8rmo UBesih Gug o girug
tfoemdhatican tdkeaibie
Emect ively. V%en'@gd?%gfset ﬁgﬁggt(r:l&;% E:;Héfjdjmrs‘rp | pat tance

PSHe Rss meNhe, s5gesiglly uhenithis rele iscast taken &y the at Ieast one
{ {
bt 84 R0 BPRARPRe obbGYE Y SRS PR R 05 o
mhtmmsatien los tsattderm af tHeedwig ie Imo@én\&hatcébrvé thd) ghﬂﬁge best.
|.|s reffi bﬁ_y ll‘I;Ihg(ﬁi‘_gtocntaln bet ween | % and 75% of -
t'fe ‘?“3 & rlectilyte\ compesition and (oaspatratiarn value,

g T S Bl Y qint8 incifidi, dfigrert shbr Aaf aiggnots
iof ot it chaiar palanamiphipats arsselbttethapfropriafely.he

charged 25 conponent and nost preferably between 10%
and 30% of the charged conponent. In sone cases it is

rage suitdbleofon selvimyritiengrobleifs 8RERMELNA tHi8 WorkicEh Kiiong to
i on . such that contain a _-

h
g'ﬁ%émgﬁ% FH g jbited @mrgonigm compounds of the formula

phosphat i dyl et hanol anmi ne- N-nono- or N-di - et hyl,
phosphatidic acid or its W 2004/ 032900

PCT/ 003/ 011202 -57 nethyl ester,

phosghati dyl seri ne and/ or phosphati dyl gl ycerol as the

surf%%_-A_

/|\
Rd

(1)

in which a) Ra represents a hydrophobic group, and Rb, Rc, and Rd,
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 optionaily 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-C1-03~alkyl', orc) Ra, Rb and Rc
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wo daoseposphol i pid, especially a |ysophosphat lp@mg%ﬁmzoz
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| ysomet hyl phosphati di ¢ acid, |ysophosphati dyiglycerol,
| ysophosphati dyl choline, a partially N-nethylated 5

| ysophosphat i dyl et hanol ari3%e, or el se a nonoval ent
salt of cholate, deoxycholate, glycochol ate,

gl ycodeoxychol ate, or a sufficiently polar sterol-
derivative, or a suitable salt formof |aurate,
nyristate, palmtate, oleate, palmtoleate, elaidate

B Sely PRSP bR FERLSeh e BgbRor o1

E-hikyb landaR’f @ﬁ?eé@rﬁ@ tisbfion! dfphphaenddeutivaily acceptable acid,
Triton, a long-chain fatty sul phonate, -sul phobetaine,

asha cgiboxie aeidsalt efghaifemmda Arl acel or Span)
surfactant, any of which can take the role of the at
| east one second or of at least one third substance,
R&Cid® Ytase may be, such second/third substance qg)
its owmn formng | ess extended surfaces than the at

| east one first substance on its own. 15 Preferred

t I
R BHrBSEn Y = WiRLoRIBE Bl anla 7 rFrdsRefl the BEffon of a
pieinnaeeaticdllysdceptdbile basen dest abi | i se |i pi d
nmenbr anes, as the | east one g gfond or one third
WS the.

ag AL alphacamine a¢d comRou oA¥ldss a surfactant
different fromthe at | east one second substance 20 or
one third substance, but otherw se selected from
imlar siaact ant classes, is selected for the

0 pose a useful rule of the thunmb, which can be
apptied t elect a suitable at |east one third or
sgﬁg Su ance, is preferably to select the.
ubility]of 25 such substance in the liquid
spendi ng um such as a polar liquid, to be (3)
bet ween 10- and 1 M For sone enbodinents it is

preferred to seek such nolecule taking the role of at
| east one third or second anphi pat that adsorbs to the
surface of lipid W 2004/ 032900 PCT/ EP2003/011202 -58

[y t"né‘%'%ro%e @Heérapsg:gér)r la&ergs%ch%r%p%bié GoubePRBRING Rc,
lndependently of one another, each represents hydrogen or C1 -C4-alkyl,

as a phosphoric acid monoester of the formula

O

|
Ra—o—lllj\ 0-Y+

o~y* ()

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

a pharmaceutically acceptable base, or as an acid addition salt of a
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womwoomoof as the at | east one third or seconlq:T

in which said extended lipid bilayer surfaces are
formed. It is furthernore preferred, and practically
useful, to use such drug or drug 5. formthat can take

P2003/011202
substance, as the case may be, especially when t

role is not taken by the at |east one first and/or
the at | east one second or-60Frd substance,
respectively. If so, such ionisation or salt form of
the drug is chosen that serve the purpose best. To
the effect, the bulk pH, electrolyte conposition and
concentration value, 10 and in case of need al so

rigbURhSvihG H H?d:%ﬂhdpfcf&’b 6 RéEﬁ& itz ggﬂid%sblidine

or otner s org chain S are selec

ayhydrasino grqup Esuydrsplmhtagrcmp‘ or solving the probl ens
sketched in this work can belong to the class of

substituted ammoni um conpounds of the fornula 15 Ra

N‘r a;sudétl‘tuté’@ ansmoRium Q:ano’tﬁxd & tWE'fGHEgIE ddg%ghgﬁe{?%éd asa

ophobi ¢ group, Rb, Rc, and
cmedmrr@nbtm easea)dhe H‘@}df@ﬁmﬁs grqulbr Rgds an@hpﬁétlal kyl ,

I
Syerde8st Bt B pih ¥ ipieuptag by,ap g slpbu atom,
hay BanﬁndtrBdgrbw%t-tM(dmp rERetof4-c nggd(e@g -NH- or
otlonallylnterrugted g-HN— “N( Cl- C4- al
mpzomanep@@tbg/sy stifitad by frpge to 6r0ptlgnaﬂu salbstltzlfed?bnono-

630 O P18 B BT R G
smbstltnmn lbéror man‘m:hbearcﬂﬁ@ﬂitt or banﬂhlﬂg eaturgféh(': I@fdr@bgﬁﬂon

al | lo
SRR, Bl GO G BO0GP Rl pBiomatD Rasgelrsaturated
b‘? RaRFad l?etBVdUﬂﬁ‘ BPb§ 24 SPtonaf dubshituf, %53 581 Fi-cyclic,

hydr ogen or -
aromatic, pamally saturated or benzo-fused heterocycle.

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 hydrophilib group is, for example, a group of
the formula | | |

|
N+
/|\
Rd

wherein Rb, Re, and Rd, independent'ly 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.
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- two aliphaticchydsarbamragicals owhichgarpbe sy

C4-al kyl, and A- represents the anion of a

wo Bdvdfosmegut i cal |y acceptabl e acid, as a car begyEro003/011202
Ra

acid salt of .the formula 5 Ra-COO Y+ (2)
representing a hydrophobic group and Y+ representing

~the cation of a pharnaceflically acceptable base, as

an al pha-am no acid conpound of the formula 10 Rb Ra
N---CH | Rc COOH (3) In the above forrmula 3, Ra
represents a hydrophobic group and Ro and Rc, 15

i ndependently of one-another, each represents hydrogen

95, it SR R i B 08 o
riédicaRictCitcasa bR AR ®Y aredtvis! hydvophdbsicrgrpups gior €xample

the cation of a pharnmaceutically acceg;gabl e, base, or
: itgteg by one or two

BTRSORAAOLA o TOHR WA, RS il

dnis)r as ioptiogallysubasitutedirmphbbyelicy armatid, ipartiallybsatutateddr

anmoni um conpound of the fornula 1 that can be. used as
setuEieg deteraare. arka 888 RY tagriieg tepEstast Ad GRURTE K,

| . i .
4B 8l Bt AR B9 Gt oo
fused heterocycle. The hydrophilic group is a group of the formula

N/
N+
/ \

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 chioride, hydrogen sulphate or dihydrogen phosphate

ion, the bromide or iodide ion, or the anion of an organic acid, for example a
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- may contain the groups -CQ(=0-, -0 C(=0)-

-C(=0-NH, -0-C(=0O-NH or hydroxy, and E:an be
substituted by from1 to 3 optionally substituted,

:602394/0:@‘&' ic, aliphatic or aromatic hydrocarbon

I ca by an optionally .10 substituted, bi PC&EP2003/011202
tri-cyclic, aromatic or partially saturated
hydrocar bon radical, by ang ?ptionally substi t ut ed,
nmonocyclic, aromatic, partially saturated or
saturated heterocycle or by an optionally substituted,
bi- or tri-cyclic, aromatic, partially saturated or
benzo-fused heterocycle.. 15 The hydr ophobi ¢ group Ra

jan al so be an o |onaIIy substi t ut ed, monocycl i ¢,
PYER é‘fk@%‘?"‘&?’@ﬁﬁﬁp@ ﬁ%ﬁ’(ﬁ!’ﬂpbdhe m@tatel iopy ofkan unsaturated
' e racarb
G 4 R alipl e fiargle B aldeng PR hydroxy acia,
gfooepample theclattatentartrade or/ditrateRbn IQfx*r %ﬁﬁr%ﬁfu@ aBidfor
F h)a endently of one anot her, each

eéﬁ"i@gﬁ g 'safig ?@d@ﬂ Cl-C4-al kyl, for exanple nethyl,
ethyl, isopropyl or n-propyl, or 2- hydr oxyet hyl , or

in vvhlchtvvo of the radicals Rb, Rc, and Rdtogether

;15 a(@amb@xy_slm agid ;saltlorﬂrttnmformma Qawh‘?ﬂhc?r)] be used as a |
zin axye i perazin
t“gﬁ'ﬁg\tw 8(’11 Qﬁ%‘“ﬂ%" éf?ﬂg &Pdﬂ%@aﬂ %&haypgy%ﬁ@@arboz radical
Inryaltr egtbe sUBsHRE4 HPaA tounéﬁgﬁg%ﬁ%ﬁémgnoc@{:h%}o%atlc

ubstituted ammoni um co rmul a
Hr orarpeB Jadisakor bhysam @@henally smbsmstedbbn-Ra teirsycib, omatic

o B et BRSO il B o, ey Babstttinss
momw:ycho panomaticl or pttislly $atufsted mélfé’r% !eCor b’v éﬁ 'i‘%‘clfnflally
a i,C hdroc rban-radicals 5 or I O
Sl 8HisH, & o TR aromatico partially %urtatgqi |oy Pearafasa
ﬁétet@@?éﬂéiﬁrfﬂ' é‘gfe%leq'?el u‘ﬁ;’?ﬁéu egpFBné @rpﬁ[;uted

represent an tional

- Eenagyclic, Q;’Qmﬁ’(@ti’e'droqm'bonaadgcasanwmtwwllyrsuneﬂmed bi- or tri-

cyclic, aromatic or partially saturated hydrocarbon radical, an optionally
substituted, monocyclic, aromatic or partially saturated heterocycie or an
saturated or benzo-fused heterocycle. |

The cation Y* of a pharmaceutically acceptable base is, for exarhple, 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
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Wogmmg%yul a N+ 10 Rc Rd in which Rc and Rd

fused heterocycle. The hydrophilic group is a group of

I ndependent|y of one anot her each representsPﬁi/r P2%03/011202

or C 1-C4-al kyl, preferably methyl. 15 In a

| ~ substituted ammoni um compagsnd of the fornula 1, which

can be used as a nedicanent, in case ¢) Ra, Rb, and
Rc formthe hydrophobic group and together represent
an optionally substituted, aromatic, partially
saturated or benzo-fused heterocycl e. The hydrophilic

[ of the f wh
SBiRB el SPulogulet B i 3 o A e
tELEBH b /éstérﬁiegi sy Siidcic ‘énfcma f@hékéﬁﬁ@hy%Wmone succinate
accepta e acl for exanplé a mneral ~ 25 acid, for

sediurplos mrﬁo-diaxwwphamydrmg’eaalpmamr@gaane for Ryamplgen

h he b
BHaRIHS. ar BF aarkimBRiHR. 6r Pratrdik AlbHzdierd 555 000
choleriticd 0fbp /dxhiidie chofie ab@’ﬁlts&lﬁ@tﬁ(y%hbﬁe( ﬁbld%aﬁgl ghalgesics,

for exarrpl e the acetate ion, an unsat ur at ed

forexample aalt,sc@fosubrs@tuted( ahgnwapﬁacmm okt 2-Pbenyiarapianic

A o L bl SRR, e B e

éh, fegoprfers )ihdkb;ﬁ'ofe!m felclbferfac; didiofenac, dlumbiprbfen,
salt of the formula 2, which can be used as a

nvpieiesmBAPrOXeme beDEXaRRIEN. Cagpreien A ciclonrafedy Apaigesically

JR0E AR ARNic %éi{i GBhvafiRat f&’%ké?ﬁ?l%%hbtfama R¥tidRally

optronally tuted, honoc ar omat

supstituted, kh]nor trikcyalic, arorhgtlcan optionally substituted,
bi- or tri-cyclic, aromatic 10 or partially saturated
hydr ocar bon radical, by an optionally substituted,
nmonocyclic, aromatic or partially saturated

het erocycl e or by an optionally substituted, bi- or
trl/w(:)rq OF aromatic, . partially saturated or

berzo-if used

7 “uH
P\F\/R

./ \R3

(2.1)

in which R1, R2 and R3 independently of one another, each represents
hydrogen, methyl, chlorine or triﬂuorométhyl, 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 hete'roarylacetic 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
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_ heterocycle or by a steroid radical, or Ra is an

optional 'y substituted, nonocyclic, aronmatic .
hydr ocar bon radi cal, an optionally substituted, bi- or

WUigoﬂré; g%cl ic, aromatic or partially saturated
h

ydr ocar bon rad| cal, an optionally substitut eBCT/EP2003/011202
nmonocyclic, aromatic or partially saturated

heterocycle or an saturat (_e§4c_)r benzo- f used

heterocycle. The cation r of a pharnaceutically

acceptabl e base is, for exanple, an 20 alkali netal

ion, for exanple a lithium sodiumor potassiumion,

an al kal ine earth netal ion, for exanple a magnesi um

or, cal ciumion, or an ammoni um or nono-, di- or

t§tjro et)‘bﬂa?rfmpﬁhmpulaturanforfeuaml@%{éz 4dinoprastdrye)-

TRy gaihadbidbfbsy °1 {51 B MepRPeA T 6 ihmetar-
St G, 418 0o S BRI 5k
?@Eﬁ (QSSE‘%”g.l)f 65%%%%@ﬁavlr%bdsp&yﬁ’@!ihl(dmnmst),y16m6-
AP EE? aﬁ’ gﬁ’leﬁ}ftl 8 Cl@@(P Frl noX Wéﬁ??@h nh 8-pthe(re1rcr>]xy-y

salt flormati
17u&&.dSrZO-thmr{H@FZalpaae&ﬁexafnm@l cldprbét@n&ﬂo%rbbﬂa’hol or

acid,_ for exanple
NrfPElahoDyl- 15 sharmanivs 1 toaur @ apoemBEAIohs WO |
S S S o s U U, o
©xgaple galts ehnaliddissacid] ¢inexadiry, cswhmmcxdapmhndfc@cnd or .
PIOTROE L SR Rk 300 BhPrwiaSioteieneid degivatives having

@)nihbldtle actigity Wathas RN6r 7B acliBfmird g?&i‘ﬁl@ Wilch GRs P?‘é%%'ﬂl?'ir?
f%g\@ﬂ)ﬂ salts of 5 choleritics, for exanp

selnrsypthetiedly,eretally sypthetically thalnable 68-
%‘é?iaﬁﬂﬁb-‘ifemc:ﬁéﬁlc Wé? s kfal %céﬂjl)aclééﬁ%%ﬁgc acid derivatives

phényl acetic acids or prop| oni
@kiﬁpﬁ@lmmmhamspmmle aaui dervative$ enodifibd iel &8-position,

f f dopr of en,
SR pen GG st HeriatRD thidiats DSCop ipournder the
mma@mnlcmmw OpleEhet BT, ‘bfr@;ﬂci‘ﬂfn Wa@élgﬁr 8%k&Hin,
a&xﬁgﬁsl cally 10 active anthranilic aci

0 \F’é@OXQQW'neﬂHﬁIQP(@CIHiﬂ eynladilinnepigilimtmeditinayn,
methicillin, azlociliin, sulbeniciliin, ticarcillin, mezlocillin, piperacillin,

_ canndacnlln 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 &-
lactam antibiotics, for example moxalactam, clavulanic acid, nocardicine A,
sulbactam, aztreonam or thienamycin; or antineoplastics having a 4-[bis-(2-
chioroethyl)-amino-phenyl}-butyric acid structure, for example chiorambucil,

or antineoplastics having two carboxy grows, for example methotrexate.



substituted, bi- or tri-cyclic, aromatic, /.\./COOH

\'/3 (2.1) 15 in which Rl, R2 and R3
WOJZR(&%%&% Went1y of one another, each represent sPCT/EP2003/011202
hydrogen, nethyl, chlorine or trifluoromethyl, for
exanpl e nefenam c acid, fld4fenanmic acid, tolfenanic
acid or neclofenam c acid; analgesically active
ani lino-substituted nicotinic acid derivatives, for
exanple mflumc acid, 20 clonixin or flunixin;
anal gesically active heteroarylacetic aci ds or 2-
heteroemélproplonlc aci ds having a i ndol - 3-y
Bomms eyt thadmia 3 baving asbiphgicat asd:ats, for example,

li%lﬁn@i E’Ilﬁ%rgllﬁ&ﬁfhh t@%ﬁgﬁ o}ﬁo@}c §Ho§gq%?li subséltuted by
RGOS 9pheml| for exhmipte LLtyEsiYe Acdbps, aghdanefrmdapaamml e
sul i ndac; anal gesi cal | y active 25 het eroaryl oy{acetl c

mﬂa@smedhy@@gvprraoaeﬁ Haying iogingssubsdituted phenw rdicaly for

SRS B8 c B g

PadiRgl grhamirib @ﬂﬁrsﬁifclurelﬁ)r(ébarﬂ;ﬂemﬁélbhhle?ﬁEZ 15
(S) 15 met hyl - PGF2al pha, (carboprost), ()15
(Xi)-15-nmet hyl -13, 14-di hydr o- 11- deoxy- PGEl

%‘ﬂoxapr X S'-{"gd ijll@é T%n@ﬁg@h?%hp%%ﬂ@f&é}’ag% the non-polar,

?Zdnfigde?bic gioupR2G & lglmmrcolﬁdﬁﬂdtlr?ﬂleal dred Aﬁansagnum for

t 2
EXBPIR batRme et die piegdi i shosphaté, dex A Sas e gpdium
hB&ﬁﬁ‘é}éi’céﬂlséﬁe BRodPhaR hgarscontidot) phesphate, prednisolone

sul pros bacteriostatics, for exanple salts of
dalodmrumhoaphaltedrerrnarmatbeson%m-@s@dmmepbgﬁnmt@fSaﬂ-type

s 535 g PUTBER e of 4t A Ffidpchint; Yfeorcine or

RPRAIRs groupas hy@@r@l@gm&Flaresfoh axanple; aeraltsbmfcuntne
activity wwth 6B- or 79-ac amn? romlgrfm c?
gepeassantly, active hydrazine denvatlves or example |pron|a21 nialamide,

isocarboxazid, phenelzme, pheniprazine, mebanazine or fenoxypropazine; a-
sympathomimetics having an imidazoline structure, for example naphaZoIine,
 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 héving 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 bean adrenocorticostatic , a R-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
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fermentatively, sem-synthetically or totally
synthetically obtainable 613- acyl am no-penicillanic
acid or 79-acyl am nocephal osporanic acid derivatives

WO 20044082060/ | ami nocephal osporani c.acid derivatives
nodified in the 3-position, 15 for exanple  PCI/EP2003/011202
penicillanic acid derivatives that have becone known

under the nanes penicillinggor V, phenethicillin,
propicillin, nafcillin, oxacillin, cloxacillin,
dicloxacillin, flucloxacillin, cyclacillin, epicillin,
mecillinam nmethicillin, azlocillin, sulbenicillin,
ticarcillin, nmeziocillin, piperacillin
CAFi A ci lin.or _ciclazilljn,
o8 KEashoNdl bG5S e APl S s blotogica
UIlllﬂEh)ltdrmf d"a@ Betivig/, aﬁ" @"mhw?ﬁfdﬁ é”‘élf‘gntl IW th ap antimyocotic,
etrl e, . cefazolin, ‘cephal exin, cefa
E agthenic,cart agent agalaétﬂﬂathus EankmsonomﬂﬁstbuwAlzhelmer,

t f t
cé? %eﬁrt]@ or?g’sﬂfc ﬁ‘ﬂt@gggtﬁg aﬂ%éﬁm%’pﬂ{ < ae}%(érﬂ;fﬁeg@png respiratory
cahaieptldolr a respiratop etimetiMa® bidrivholyiR! h%’r‘@lbfb ic, a

cef azedone, ceftrixon or ceforanid, '‘and

t
o‘t%Pﬁa r khelfgg?uat& #SURNAD diatator, 3 eytosiatiep halinnetia) a gaagiium-
Clbl%Y:Héla'?d GluBSedticHacah Yrfth dgent ghggﬁwa%lcizfi{y%gxggg an

or thi enamnyci n; or anti neo
Cnmmuagghpu)mam its fraigemsrit] ab imgnunolaiicallysddtivetsibitadc¥. a

UBIRlY= ERLRESBEIE L piooh awpg;aﬁwge;'g%omgcepm
m%ﬂ%@%né’@j’eﬁP@ﬂﬁﬁ&H&@gmco@ aSRBR ?afgc}rpﬁ a

formula 3 having a biological activity are
é%&ﬁﬁieéelawara)namm aneumotherapeutib, a heul'gldpm:plwbl C

hen for

eIk IR ERAGHSE S ok REREGHA G5 Heptde dervative,
N opbtiatraic, am;ynmat.dmmInmnmrwrﬁgaﬂhw R aybabl tuted

radi c for 5 exa Ielevothyrosme :

ﬁa%%tggﬂng,lg}eﬁqg %2 pars-symeathicolyties apadriasisopiugs ai cs

Meatirbgefitia n u h
I.n a conpound ﬁ@ éﬁw@r%gﬁ 5?&9@1 a@?lﬁlgﬁﬁ% d?&? gSFeep’
dB@FQ‘ﬂQ)ﬁgelﬁléohﬁﬁaptﬁMlst a)sedeplhg)hgengraospaéﬁaol

g)l.(lgrérp %éﬁ : aqmtlﬁ@géoqﬁrgag ﬂaA\Zﬁ#OEfqﬁgfﬁﬁ&f&r vasodllatator a

demmaﬁdﬂ aspoundhealiig/ SubStanes eH e coBirdtiRASt aforesaid agents.
phosphate, hydrocortisone phosphate, prednisolone

O_

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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di sodi um phosphat e or paranmet hasone- 21-di sodi um

woﬁmﬁﬁﬁ%e Satt-type corrppunds havi ng a hydm@oﬁgouzoz

group and an i mdazoline, imdazolidine or

- group as hydrophilic group are, for exanple, salts of

anti 15 depressantly activ@gyhydrazine derivatives, for
exanpl e i proni azid, nialamde, isocarboxazid,
phenel zi ne, pheni prazi ne, nebanazi ne or

f enoxypropazi ne; a- synpathom netics having an

i m dazol i ne structure, for exanpl e naphazoli ne,
tetryzolin, tramazoline, xylo-netazoline or

oxyi netazol i ne; n- synpatholytics havi ng an

/t\ﬁsr W & id’i@rrﬁéﬁl%é ht 8 %'ﬁtﬁﬁﬁ?ﬁ&bﬁ@d@téﬁlhsm

azol 1 ne t|ve ant 1 hypertensives
prapertiesiis dlso daeful mthesmnhextmfdhlsf mventmmrifpheluded into said
clogid%ne toI ﬂyd%ne ordfluton# ﬁ

IRatiops i, Sutable fform and concentrg 0'&roup, for exanpl e
di hydral azi ne, hydral azine or picodral azine. The said

at least one third anphipatic, substance in said
Ip s IBROERNT aFRechobbheiesenkinyeqtienyas desced above, one of the at

g -Igg%te&‘?é QEELG@SF &t Ieast Bn Iﬁ'n?dj?ﬁgﬂ'l %{lér]ﬁ& o a@g?ﬁ&w i8 & Hon-8tkroidal anti-

I androgen, an anti par asl
iaﬂammditety drugi(N&AED)ge& c, an analeptic, an
antiallergic, an anti arrhyt hm c, an
antiarterosclerotic, an antiasthmatic, a

IR HC FRSORSMDASHECE of fhié FHBEERT. ﬂwéﬁtloﬁﬁhérﬁ\}éﬂtﬁw ;ﬁ%ﬁid\é%

an antipsychotic, an antidiabetic, an anti dot

~ RIepagatiarsc basedona epspansior of antesxdedrwrfacbmgmegates ina

ERiE SR Db R B chR s e Bt R & east

&Y E86ON Aithip At ddrhpdnerith afldiashoaé ammamphamat:c component,

antihi/pertonlc a biological inhibitor of dr

thetfirst aPhipatic camRRAT ReiNg arvesinle BaRRRRG: omging fipid
‘?ﬁ‘Bus @Ealtﬁe see&“@gﬁ%@ﬁé&ﬁ%ﬁeﬂﬁﬁelﬂg‘?ﬂénﬂgé\‘lé‘aéstablhsmg

rki nson _ el mer
corhpphents, sihiereindhe dhitd pgmpbnent e pon-stereidadainti: an

bR o5 GBI ik S EUR s kbR 8

ey Wbbﬁneé‘blé@a?ﬂéﬂsmﬁh patad af least 50YCsthafiércthan the
a diuretic, a ganglium blocker, a glucocorticoid, an

a\rﬁeragle@gg;game diameierrhafers the penetyaliestwithoufrehanging their
gﬁ}g{ggb nglentﬁaﬂrzs"f s fragnment, an inmmunol ogically
active s b

_ ance ‘bi oactive carbohydrate, a
bi oacti ve carbohydrate derivative, a contraceptive,
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 sé_cond 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 else
by the first and third component alone, the second or third component,
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10 an anti-migraine agent, a mineralo-corticoid, a
mor phi ne- ant agoni st, a nuscle relaxant, a narcotic, a
neur ot herapeutic, a neuroleptic, a neurotransmtter

2&%% Qmaagonlst a snmall peptide, a small peptide
er|va I've, an ophthal mc, a synpaticom meti c POT/EP2003/011202
synpat hi col ytic, a para- synpaticonm netic or a
par a- synpat hi col ytic, a psoréqay s drug, a 15
neurodermtis drug, a nydria a psychostimlant, a
rhinologic, a sleep- .inducing agent or its
ant agoni st, a sedating agent, a spasnolytic, .
tubercul ostatic, an urol ogic agent, a vasoconstrictor
or vasodllatator a virustatic, a wound-healing

jvely, being presenhat a oelatwe etbmemtmtldmag,ehmb a Bwer

d
Vﬁf‘?bae'%o‘ﬁp%%’é'lﬁfc&r DeltferRuth Pores iiiing 8 Sigmetts et feass 50%
bsrrtaﬂémmam tﬁelave?h?%a’gﬁﬁe@ie 'fAm&tet %éfffiw n#&et &Ss%,ng, than

t mass of  all three said substances
e ee‘ﬁ’EF@B ed suEfaees forsaed i dhe fizst rsmoond amﬂthtrdrcmmponent

%
Pldegier it the 3806 ohd it YBoRRERTS, afe Préget 4t o0 below the
com)bnmxﬂ retatRe ¢dmdmtaliognfﬁ3$ elggg%lbg%ctflff?%éclgs ﬁﬂé% 9. means that:
'&ﬁﬁieﬁﬁcft &%%%rg E&IE!\? ﬁ;(i/ thedisirnd seeancheoinponent alone,
V\ihecééc‘b@lHV&ﬁné&?entoé’élhg :E)D‘?%seﬁ'g %%qgi%ﬁgig %Bn?%{@?{gq X, have a

nol ecul ar wei ght i mmun tor
clower waﬁensﬂyrtommeombamémmnﬂwtmw@@ M9e8E50% smaller

f‘%ﬁ'tﬁéﬁ%@g@ﬂﬁ?ﬁé%ﬂ t bkﬁ%gglgggll'ols%mg than the
REALAIE0GHaLSL Himed by /ma/fis@vséce HERAARE e the

peptide with nmenbrane dest abl Ising pro
ngs@cﬁthlrdncqrnpoaamsea(e pseserntiat or below acombihed

[ j Qs Sul or m and

SN O i P e b

elee bhsuchvextended zmnﬁeec forbre l&gbﬂiéefdrsﬂéﬁ% ‘ﬂﬁlrc% 88mpbnent

cond or | east on third anphipatic

c%ﬁf&% tg'ﬁ%ir COMRANEN M%ﬁessm ata relativeparesntrationgk, have

(é\l@Né?)proéQnélfy R6vérEhhid &Eﬁleﬁﬁvgﬁﬁ thePbofdiCatbESE5H% smaller
vention, the invention. prov

tﬂan the average aggregate diameter before the pore crossmg r than

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 'anofher 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 arﬁphipatic-component mixture increases the suspension flux (at a given
transbarrier pressure, delta p) through the pores at least 50% smalier than
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preparations, based on a suspension of extended

wo $dditfo3se80 aggregates in a |iquid nmedi um conprigdfee@bsoizez
one

| east one first anphipatic conponent; at | east

second anphi patic conponent; at |east one third

anphi patic conponent, the69+rst anphipatic conponent
being a vesicle nenbrane formng |ipid 15 conponent,
the second and third conponent bei ng nenbrane
destabilising conponents, wherein the third conponent
IS a non-steroidal anti- inflammatory drug (NSAI D)

B RO R 2 RGP SRR

tﬁé‘ﬂhk of tﬁ@gﬂsﬁéwsuom;ahmﬁngwtes doaiprisirig bmérenyethe first
he penetration w thout changing their 20 dianeter

amquondrorztb%ﬁmtamcétmrdacmpoagrpi@cteseectw@yi M@ﬁﬂsnﬁﬂ:lﬁcally,

tr?éj i %ss h@gﬁ Hﬁ@ g&g@gaéﬁ{ ingfd nﬁegg&% g%%?%ra'id‘sﬁspen5|on
cbhipdred wmhtn@aﬂuﬁoﬂmmwe‘nsm cdrtainingosimpler aggkegates
anphi patic conponent; | east 25 one third

~ copmsisirgmerelydheifirst a@ﬂ’rﬁﬁP%ﬁ P%meeﬁ%h%rn? Sﬁéﬁﬁg"%\vﬁlon of the

[
<BEA 8 8BhToorsH i btad 1B B i LOEBERGoN @ifparea win e
flRgwfetigasaspéygion donyainingosimpier aggsegaiesiconmiprising merely the
components; wherein the third conponent is a NSAID,
figstang ¢9BPOBMended surfaces formed by the first

and second conponent alone or else 30 by the first and

third conponent al one, the second or third con&gnent,
@ e aSpeCobIE IERR0t3H extbpded sue‘ace@;qgéega Ispspended

in il B SimPrsS Ak SRS pRDIR oy ApYfert at least

d?@Véétﬁbrﬂi anpRiatic ASmpeRsit; aRastome third allmihlpbéte; component;
average aggregate di aneter, before the pore ¢ross

the Gt ATIBNBRES RGN SIS 5 GISTBAIaRS IHBING fig compbnent,
tﬁggg?vﬁnagﬁdttmrﬂcﬁo‘?ﬁﬂaﬁé}ﬁrﬂeﬁ%ﬁ\%ﬂ%rﬁﬁé desk Elhﬁnﬁ%ﬁ{%nents

conponent’s are present at
stehithatthe ‘fkiualtcomponemeata NEALD aofi that ﬂb@r@ddltlon of the second

i cosasiensao s Gidnaly B0 comPoren I HstipTeEs

8 egf?@?ate AdSptaBHRNEf $RIMRNRMG HEibdE@FEY aghreyates with at

Ive concentration X, have a
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 édapta_bility of an extended surface aggregate comprising the first
and second components alone; or else, the inclusion of the second
component increases fhe aggregate adaptability of an extended surface
aggregate comprising the first and third components aione.

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
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| ower propensity to overconme barriers wth the pores
at |l east 50% smaller 10 than the average aggregate
di aneter before the pore crossing than the extended

V0208032900 or ned by the first, second and third

conponent, if the second and third conponent s P&T@P2003/011202
present at or below a conbi ned concentration of X '
conpared to the concentrati-gi9-of the first conponent;

‘or else b) such extended surfaces formed by the first

and third conmponent 15 alone, the third conponent
being present at a relative concentration X, have a
Iovver propensity to overoorre barriers with the pores :

d| arreter Eefégﬁﬁ e pore cﬂffﬂﬁ?’ﬂa‘%ﬁ%ﬂg’%ﬁ maggregate

sdle?otabmsmgcnmmbﬂantshwéh treit the @fiRébrapenéritiis @n NSAID; and
nponent q second and third conponents together
@‘lerf ithgseg nE

gelsionaf; pngd ar dhird compenaptie: anotherwise two

t
ranpAlficiAripbhet R AERIE OWER fe diitihg PlaSbuftO Y for
saggregateapenatdioasof mrepeatd@attﬂsm%spame{ mamﬁﬁlﬁ()etﬁlég‘e

0 eas one I rs a | pati c .
PAGREHEf S RERer St e g@eemﬂ%pmqmpa@s%%bﬁmaggregates
aiorhpﬁéih %’ieremhbfﬁréﬂaﬁmé%sﬁ& bf e fRPARAhird BEnidons}
anphi patl c_conponent being g- ane orm nrgnqoinspﬁs
d@ﬁB@ﬁéﬁ'y More %Rﬁnfmﬁlhmmet in‘ucltmomufabeesucohdldomwnent lowers

CRRRIRAR BRELAY 1qliaR &R FBBRDAS pefeaionl parecatdens 50%

malhrﬂﬂanm&)mgetaggegg@@i@ma@- béféke th F e penetration in
qu{Jp ati c- onent m xture increases the suspensi on
f

PRIRON Wi {iehaggragates samprisinggnetsly, tfﬁe finse and third
2004'/ oszg%oea'%?c%%otg'%%ﬂg@‘ &Z@é k'ﬁh é?/ﬁ?’%%"t lowers the

éb’ylﬂggat&ssdt%mm'et If]ib‘e]f iaggretgfaie I;penatraﬂén efipbries attleast 50%
e ux O e S ens|i on con alnlng
SRR AT WkrabBdarkial diematar hafors mope@tat@nan
tdoenparisoh mdtﬁehagglre@@t@@a@mbﬁs.n rfhgt ah8'se

%¥F0|f|cally, t he i ncl usi on of he conponen
RS-t he flux of said suspensi on 5 conpared with

the flux of the suspension containing sinpler

aggregates conprising nerely the first and second

dlos®o r aspedtar thisdinventiorstooprovidet dd@ended surface aggregates
suspended in a liquid medium, comprising: at least one first amphipatic
component at least one second amphlpatlc component; at least one third
amphipatic component; the first amphlpatlc 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
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second conponent increases the flux of said suspension

WOS@%?%’?%W th the flux of the suspension Cor}}ﬁ/&;ﬁ%muzoz

S ggregates conprising nerely the fir
third conponent. .10 In a further aspect of this
i nvention extended surfacejaggregates suspended in a
[iquid nmedium conprise: at |east one first anphipatic
conmponent;, at |east one second anphipatic conmponent;
at | east one third anphipatic conponent; the first
anphi pati ¢ conponent being .a nenbrane formng lipid

_conponent; 15 the second and third_conponent bein .
 ineeanemtheRRiPEPANIY| ol dne eXRIdA Suriacs Bgtegate CaEbared with

t}d 46 GreRIROBERbritiio ndfel) B Akt dhal il eoffitiiehen of

onent to an originally two
conponent m xture increases aggregate adaptability of

the resul ting, extended surface aggregates with at
The davention-ieathas BFRARTation ARG ISP PR EXRpgied s Ece
o i . ORs Al .
oGS JPUIBRE Y iSrBiage S A it Skl vty
saidofiret coimpeneptisid membranetfoeming:lipid; and saidisasondiang third

conponent incregses the, .agdregatee adaptability of an
CORFANFES tatisipg

S a[f eMPrang: MR S-he first and
second conponents al one; or else, the inclusion of the
second conponent increases the aggregate adaptabiljt

Tok inventiore inthuities suspensiphs of & ed swiane aggigoatas in a

first and third | . |
igpict eBim Bt sias BE ekt OB 1S iRl oot odticast.

oneSishdcamphipatit goipomedt; uitleastane thirdgimphipatiasompuonent,
first anphipatic conponent; .at |east one s '

Il pa A cond )

teer Rt AP RIPGUA BOMERRETLREING 2 Mes N fPEMISg R FPmRONENt:

. . y ts,
tig SB8Rd apl B iR boB P ek n B3 ARG D8 Bt RR I pdmponents
suichitattherthird tompdnent eca monesteraidalranteipfipomeatonbdrugy

regat d api |.i.si opponent s t
PR B suieBibareaid PRI BIREE Boudhihe ol pblifirate,
iFREP AthrifmalibRiskit, RISABRMsING NSKIDOEdHEntratioh i the skin
anphi patic _conponent mxture |lowers the driving .

an@@slmceeasémgjtheer@apb rof NSAID distribution below the skin, in
comparison with the result of the same NSAID application in a solution on the
skin. In a special version of said suspensions, said extended surface
aggregates are membrane-enciosed, liquid-filled vesic]es, 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 su'spens_ions 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

flipoids, or modifications thereof. In this context it is preferable to choose
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5 aggregate pene'trati on of pores at |east 50% snul |l er
than the average aggregate di aneter before the
penetration in conparison with the aggregates

WPl Merely the first and second or the first _
a”%%t hird components, respectively. Mre PCT/EP2003/011202

specifically, the inclusion of the second conponent

| owers .the driving pressqpﬁzfequired for aggregate
penetration of pores at |east 50% 10 snmaller than the
aver age aggregate di aneter before the penetration in
conparison with the aggregates conprising nerely the
first and third conponents; alternatively, the
inclusign of the third conmponent |owers the driving

pRRNGSE olvsgrifes.olyenlipidsy giyrerepiospitalipidso isoptemsidisids,
o -t 0/ : | .t t t
cephiRBBlipial SteFiBy, SerdclEPr Lok BPHG-EanEinG Gaicsi iids

t tentagung g lexst oneatisoHyara®y Rlsiddder foitﬁérgptﬂér;idfe i .‘b‘gjﬁQatives.
i nvent |

cg oiﬁen s., It is a further aspect of thi

t BEF gtk ths PeplgEgd hoicecarentherargupe of phasphatitiyichotines,

| bl ' | Si-nd. . ope first ...
R B PPesp R I bR T aiigisBhatiayinositols,
apheshatidic aﬁdp?mmphaad;rf]lsea'aes,mmmg&rhvenr%rrphi patic

cO 2t fjrst anphi patic conponent being a
pdsRhosRipids. BlpPePabaRLRIdn ceTeRmstasond and
tderathidoIpRERISIdES I Sutht agehi i s e
cor{por:eﬂ?'g, SUG h@f'hsg?) r{aliliggt& h??’ynggﬁ%%ﬁ@ rléggell%%aﬁ’r Renglipsides.
and the inclusion of the second or third conponent to

ao bR fe [y : opent nm xtuyre

i nc?iirg{es the%e* or m%l i i {'goﬁ'amégg&{ﬂg@ysa[ﬁ\@?@e Or necessary
dgqregatethecproguctid severaltsheps atiaagceenisurairsi M. ion
'ﬁf&lgx tiﬁgi\;ﬁr t._and s{agond or the first and third.

conp %’n SR COMPRBRDt (a8 mespiane degtabjiiser nformulation
istabitiséroor miicrobiide) of tbtaP hifsti ion Viscosity
d forr%bi lity of "fﬂe ext e“ﬂg?n"“‘éﬁ?@i@""igéﬁéﬁé{'%’gn viscosity
6@1?&9{ & RICCRSS-he aggregates conprising merely the

first 30 and second conponent; alternatively, the

i nclusion of the second conponent WO 2004/ 032900

Rite-getiiedoetanmendations onet&e@epéh%ﬁ@ﬁfcﬂ’%E@ééﬂﬁbhaﬁan is
e

e B 428 b 4B 1B B s e emcluced by -
cefgpened|tusing filtering material with pore diameters between 0.01 um and
01 pm, more preferably with pore diameters between 0.02 Hmand 0.3 ym
aqd even more advisable ﬁlterswith.pore diameters between 0.05 um and
-0.15 pm to homogenise final vesicle suspension, when filtration is -Qsed for
the purpose. Other methods of mechanical hdmogenisation-or for Iipid

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 appiication by reference. Practical
experiments have confirmed that sulphites, such as sodium sulphite,

potassium sulphite, bisulphite and metasulphite; and potentially other water
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The invention teaches preparation and use of said

wo%éﬁ&gﬁﬂ surface 5 aggregates in the form of PCT/%P2003/011202

rane-encl osed, liquid-filled vesicles,
said first conponent is a nenbrane- fornlng lipid, and
said second and third conpdnents are
menbr ane- dest abi | i sing conponents. The i.nvention -
i ncl udes suspensi ons of extended surface aggregates in
a 10 liquid mediumconprising: at |east one first
anphi patic conponent at | east one second anphipatic

oD Sl paficn Benpniah & FAPHRP o B Fafgshhorus atom
{:eo%'Th Rg/réétﬂbﬁ’at%o B?Rﬂﬂf&sphafeh ?o%ﬁ@@ﬁh@t@) éMythiatbate, tartrate,

t being nenbrane d | i sj ng conponents,
glutamateaetq log avanrldtwotqw@ﬂeh tideajlywithy ﬁ—%ﬁ%&tr&"éi 8f acthlty

%‘B%' B\ag n??a@@“&&é Pgﬁég%@%k %p%% etra @Hﬁ@ act

foRARations, ﬁl'félrselééﬁtﬁ'l bemg@asje@gtd\&@jdwwcensmmsommw
the skin and/or increasing the reach of 'NSAI D

Uymphﬂmarxﬂnxld@nmhpuld %lwlams be eorRipE MitLA IRPPRAIIE he

fiidlalt, p{xﬁvﬁﬁ@cﬂ?@éﬁ Bl RS Myt Bofoeht) bPBHA

gw.rirglgtéij Rydroxganidolyt ended surface 20 aggregates are
nmenbr ane- encl osed, liquid-filled vesicles, said first

conmponent is a msnbrane formng Iipid, and said second

fndl atfOither aéﬁéﬁ?%ﬂ%ﬁnﬁérﬁloﬁ&mmm shalfirdtissispgnsion
conponents. is al'so an aspect of this |nvent|on to.

pommoents@mefﬂ!gbb’r%ﬁ'@#@dmsﬁ"Pﬁé’ . pithtq{)& @r two, not
BF& %Mweﬁgggkm&?l gb%? f@ﬁpgg)(lc’l 0 e%%yé,’alkyl-,
n@wm-hﬂkemqu?lkﬂxyemrmamshmm ﬁgl::ga-mmtm?pacwleai d
suspensions W th these gr .other redi e
PRRbANG-E0- osaa@lwﬁaﬁ?ﬁéﬂmw Qh $F8§fﬁ9 ding chains
ﬁ%kﬁﬁé@du%éﬂﬁ‘chaﬁsgih%ﬂﬂe%émth—ﬂ@de@{ll (hamyr;i Sn—tetradecyl

[ pOI roma biol ogl cal source correspon

$'5' '3‘“5’3']!)" -HGXpﬁetsyldgpamltyl) pb@@gde@vl (stearyl), d'gﬂc:@ﬁgl (arachinyl),
|
A BB b o) SR SURTAGAG o

@iy etddeicefyl (Bhpitslen)oseichéxzidésenyis(pairaitoieitiyl)p Betis-

sphi ngol i pi ds, steroids, sterines or
Q%tqgﬂ%en ioseHayl i @{@gs-opta&ggnyl (pe%roselaldmylj, 9-cis-

octadecenyl (oleyl), 9-trans-octadecenyl (elaidinyl), S-cis-eicosenyl

(gadoleinyl), 9-cis-docosenyl (cetoleinyl) or 9-cis-tetracosoy! (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), 8-cis-hexadecenyloxy (palmitoleinyloxy), 6-cis-
octadecenyloxy, (petroselinyloxy), 6-frans-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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contai ning at | east one carbohydrate residue, or other
pol ar fatty derivatives. Specifically, the preferred
choi ce are the groups of phosphatidyl cholines, 5

yl et hanol ami nes, phosphatidyl gl ycerol s,

%g@gﬁ%l%yl i nositols, phosphatidic acids, PCT/EP2003/011202

phosphati dyl seri nes, sphingonyelins, :
sphi ngophosphol i pi ds, gl ycosphi ngol i pi ds,
cerebrosi des, ceram dpol yhexosi des, sui phati des,
sphi ngopl asmal ogenes, or gangliosides. 10 To
manuf acture a pharnmaceutical fornmulation, it nmay
advi sabl e or necessary to prepare the product in
sever al sﬁe ps, changing tenperature, pH, ion

- sHPdaeaneYlaxXyiauraylaxybdiirtradacaneylxy ieysistoyioxy), n-

ofiskaftcandflony BAMMANLA, pddghtdatdty Bledbiotur o)
demosgnmyiexyp(araelsmoylk&yﬂn-heddbb‘s@ah?l@xy FoEHBRSAGEY) AM n-

op.the aratjon of sald conbinations is gi'ven'in
EitERCHS 8NQEN, ngspreylans, Sous-dadeeenyieyy ﬂeumqwoxy) 9-cis-

tdde th
 atdgeendion) BhifisRicoy )" G AL hERaOB RIS o\
ptrsfimitalsinpyiaxy), Wcﬁogtamieee:aoﬂfcmﬂ(memséh{xﬁalo&m @ﬁaﬁs—3

n vi sapl e ers w
R AV B ety ). Seemaiadeesnniiveiaianyiony) , -
f iraps-oeeRieebRo éﬁ@@ﬁﬁjlﬁé‘ylo%%eﬁn& ig. &l%%bzf%do@ld@ed for

the pur pose. her nmet hods of nmechani ca

glainayendnSwis-decosendyioxy tesiteleinqyleyd aadi Boisk nown
25 A I f | e
(BB g (T EontyIBRN b R <spaniioa Sptiansina dgrivative

i chanﬁx; Brﬁa&&‘sﬁaﬁaihg o dbuﬂb%rﬂé&ﬂﬁﬁbﬁaﬂéﬁ@ ré’ég%mally in the
i nt eresti r&n ¢cides and antioxi dants;
S UsERE 0. & BR1cis6r.dn chesy Bhob s abeisetbe rolated three
t
[ SULAS B0AdS BoHIHRENANY, Sepatia] PEY sElRER S o, ar
sYi18HiSreis are peeferableodh praferred h:h’oe;e iBcgsetafssi um
ARGl B0 oS BB o BRNETS 8 Uk e

sligidebextrated foongl 8oy (beuh), €BCh ofivs! <tfflowwes s AbHilowdr,

ellse aghos horus atom
Inséed, evening primrose, primrose, or castor 0|I and the like, other

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
ssurfactant 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 x10” 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 poIyethylenegchol;sorbitan-long

fatty chain esters, from polyethyleneglycol-long fatty chain esters or -ethers
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(e.g. in pyrosul phate, pyrophosphate, pol yphosphate),

wo‘éii&ﬁ?d%%ogate tartrate, glutamate, etc. or ev

-tryptophan), ideally with a spectrum of actfé}y@gzoosmuzoz
simlar to that of sul phites) offer sone
anti-oxidative protection.tyg_said 5 fornul ati ons,
final selection being subject:-to regul atory
constraints. Any hydrophilic antioxidant should
al ways be combined with a lipophilic antioxidant,
however, such as BHT (butyl ated hydroxyt ol uene) or BHA

A S A A R SR
(BTSSRl 3. Ay S M o iy fcian

mf)tkaclm lsawcﬁedltd) bevmtthe aapge 6 tl 3(ﬁmb,co@vleyllently to be
Grteancl 2 A g Mosy e e%’%'eﬂiipeﬁe Beligesiy 12 to 20
@gﬁhgg%ly Bgﬁ? PRESBRbIpidS "wufmﬁafe? Sobify girﬁiParCtBQhQﬁof

I ncl ude n-dec n- dodecy
s{aldmp;nl-lpmcrsmm{m,cqm b(arqaed;twmya samaweéa@te@(amples include

S8 e upis SIS B SRS FrE K i ome

1ohg HMRCSHe/ Short %?J%)d&iﬁiﬁ edtd. Inl cretosatsure Sufficient fluidity of

ci S-tetradecenyl (nyrist oleyl), 9-cis- hexadecenyl

restltingtesmeplay lextersiest surfacs aggtgejes e hydeaihokyg shain

N e I et AN

ér-toi se ahsatapatyd; pdigettylenglytol-sdibitarsmbnotzagatd and
(cetol ei n cis tetracoso&y?&nervo

m_lww;sn wﬁ%a@stﬂnmnepb%ﬁtw B ﬂenﬁslypeirganwate and
Migéﬂthz (?H oxl n{bn Y bewketiiehedietl-monolaurate-ether and

(steary oxy n- €l cosyl oxy

mdyatttylemelgw()p) mancxdxbeateeqﬁexwe gebad omg)n &his respect. More

e %éaglggig%l o %&)ﬁ? frl}j\ﬁ%gﬁ?cgna{e&%% s invention, to use a surfactant

ﬂhﬁ:hsistp%l e%ﬁﬁé%?lﬂ/@dlysorbﬁhhlrﬁbﬁb@néh@bf)monolaurate (e.g. Tween
9- ci s- hexadecenyl oxy & | m t ol ei nyl oxy)
e

3R ondweash2®)ar elsg is pelyethyigneglygol-oleate or?aurate (i.e. POE-
@e%{ézag Igtég% %%g%t%?oxy ‘s( gé@@@&b%%%@ther or lauryl-
éthbr awith 6dbalﬂlecrml ;meferabm aitdi15ydndmpst preferred 12 to 20

Bl B pryeitatene, b DB Yiis R SUrEEETt T oRge.

n decanoyl oxy, n WD 2004/ 032900 PCT/ EP2003/01.1202

(1}

It is.another aspect of this invention to combine, in said suspension, a
phosphatidylcholine, aé'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,
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- 74 dodecanoyl oxy (I auroyloxy), n-tetradecanoyl oxy
~(nyristoyl oxy), n- hexadecanoyl oxy (pal mtoyl oxy)
n- oct adecanoyl oxy (stearoyl oxy), n- eicosanoyl oxy

woHoa&be286Y | 0Xy), n-n-docosoanyl oxy (behenoyl oxy) and

n- tetracosanoyl oxy (lignoceroyl oxy), : PCT/EP2003/011202
9-ci s-dodecenyl oxy (I aurol eoyl oxy), 9-cis 5
tetradecenoyl oxy (nyristol eeyl oxy),

9-ci s- hexadecenoyl oxy (pal m tol ei noyl oxy),

6- ci s-oct adecenoyl oxy - (petroselinoyloxy), 6-trans-

oct adecenoyl oxy (petrosel ai di noyl oxy),

9- ci s- oct adecenoyl oxy (oIeoonxy) , 9-

té?biyé}ﬁg%decﬁwulggﬁé et'@Z'g %lgl.o or g@)pol;'jethyleneglycol Hong fatty

9

e i i

sBﬂ gRimeAdse em.du chguce.; iaaih:s;eseagf P‘“V?ﬁ@{”ﬁ‘ee@'@"ﬁzﬁ’g‘e"‘"'
T B R AT

reﬂ mlydtWIHrﬁglycdpék&'ﬁem%? Fé%ml-éigéf ggit%e ESESHY gckrjnigonent

the sequence, 6,9,12-cis crs ar
grrgpuling suspension efbecﬂﬁmwd ‘damparsentd$ pieferablely chosen to

" DR bORALAOES (B LRSS i e L B ore

srgferablyng o ¢5 anduhostqireﬁ@TedS 42ftb Q@éth?fenég tyfcbpggl%'f

L nsé?'ﬂéaéﬁ‘ﬁs\»ézE’ESQ{H&PIPr&!i%i&?@?éﬁrf;gl;guleg;‘\gnghvmmhon-nomc
deﬁ@lbid%}’wﬁﬁ V\Faietassolﬁgﬁirf}l si ﬁhl%? t8 g#(}%gggggﬁ § ll'l-g(?pIC

Accor di ng to the inventro e sec
BHifastans, cahbe hised farssitlar d)espm | Moeedvep] the hydrophoblc

B aiei ROGRELAE bL o il 4 Wit et e compatiot

awith Smh stat@of&@hﬂiér“ag’ggé gafedtionic surfactants.
Preferentially, any such Surfactant is chose to have
solubility in the liquid nmediumrangi ng from about 5

faé;@at . nati.ve definitj
glé%é]g)rﬂ#\ézﬂ:t ant s u%rép ?”ﬁé ﬁﬁ@gd@é%%gm PLOVYRE e ns
Fuspgneigne sush thatcentajg raggeegates alitt an atv@rage diameter before

KBt blnet AR svos kt st d0sb lyobiuaedhe azeeage pore

Hiametet imtisé bariet of erdagt wveen 13 and 17. A good

- choice of non-ionic surfactants according to this
invention are polyethyl eneglycol -sorbitan-Iong

In a preferred 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 agg'regates 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.



WO Q%T&ymg@al n esters or -ethers WD 2004/ 032900

10

15

20

30

30 fatty chain esters, from pol yethyl enegl ycol -1 ong

EP2003/ 011202 - 75 and from PCT/EP2003/011202
pol yhydr oxyet hyl en-long fatty chain esters or -ethers;
preferably, the nunber of72thyl enegl ycol or
hydr oxyet hyl en units per such surfactant nolecule is
selected to be in the range 6 to 30, nore conveniently
to be between 8 and 25 and nost and typically to be
between 12 to 20. 5 Alternatively, non-ionic
phosphol i pids with water solubility simlar to that of
said non-ionic surfactants, can be used to the sane
iafd ﬁﬁfher@féfmfaﬁemasbm@nt df»tﬁe-mmﬁmoéa.els%pemsﬁ abfprises
phosg&atldy ycerol s, phospholipids with one ng
atetaboey rass of @lm_atlepst: amphjpatie compenents Qatwgee

QiR pb st kiof o SHols BRRERER FES 0 REER s toal

dr§ rﬁd§§1 befW&eEn OT’DWQFQM-% Bhaf4y W@igiﬁl%ybéﬂéﬁ@ﬂ(ée@ éen it
sufficiently short or to be unsaturated

Wt@fﬁéﬁgww ang 39 weightrdm andihast éo salgct the total dry mass

by Z{{'lﬁéé]l Eﬁlg)'rf(y thic c%%&érfegﬂsr, g{é@ﬁg%g A \Weight-% and 15 weight-%, at

thel timé Imi fermegbtion preparaiidreahd/arrapplication.
pol yet hyl enegl ycol - nonol aur at e- et her and o
polyethyleneglycol nonool eat e- et her are good choi ces

Yét Hatﬁer s.s,p tN@'ir?vehﬁoﬁgf%Ei&\ﬁhé\éus éndidns of extended

preferab e cont ext I's |nven fon, to use a
mrfaica:aggregam cfhrmed by the three components, with an average
bi t an- nbnool ea

%Lgvé{s trgy\ﬁggrnﬁ% tesﬁ&é% ﬁvgfﬁgeo?ggqeggtt g|ame'¥8|D Beﬁlveean 15 nm

&% 5000¥me r@@faﬁblyts&tw@bﬁ 30 nhdhd@te00inmg, mBfprefb®ad e
or PCE-|laurate) or els

i's

apegnd S00- rtsn@y\# repﬁtepreé?rrealheweereﬁﬂé\m apdt#H0 nm.
6 to 30, nore preferably 8 to 15 and nost preferred 12
to 20 20 ethyl eneglycol (i.e. oxyethylene or OE) units
Adifferent aspect ofrthé droudntion is to laslvaoatehmngasmpﬁnsmns &fi s

SRS BRY SARE ARG s hRtrTRF S R ARbARG algqfol with a
HRNaAEartifibl COEMBRAL and W %ﬁuch'tﬁQP!ﬁBtdI‘@élﬂ\dl as the at

naproxen, or piroxicam as the third, NSAID
leaspone farther seesindrqorap@neritctakes thagoleoris mambfanef

A . P

mimosaiechols, diols)oreasofre éxtent polydis; off v eatbon number (C1-
C6), and ethers thereof; preferred examples are ethanol, isopropanol, 1,2-
propanediol, propyiene 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,
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woQ0d4/6530900 PCT/ EP2003/ 011202 -76 a

In a preferred enbodi nent of the invention, the second
conponent is a non- 30 ionic surfactant, such as a
pol.yet hyl enegl ycol -sorbitan-1ong fatty chain ester, WO
pol yet hyl enegl yco(-1ong fatty chain ester or aPCT/Emw011202
pol yet hyl enegl ycol -long fatty chain ether or else the
cor.respondi ng surfactant w7 -a pol yhydroxyet hyl ene

pol ar group. A preferred choice is the use of

pol yet hyl enegl ycol -sor bi tan- nonool eate or -l aurate,

- of polyet hyl enegl ycol -nonool eate or -laurate,.or else

5 of polyethyl enegl ycol -ol eyl -ether or. -l auryl -ether

s BAARCOR ETWS oo e S B
gupeiuyethanoéafsgdagigﬁdm gﬁtﬁ@ ggre%%')etmitngrad?égat%isflézr@tlﬁ@d.-

[ e er ef aol 0] an nos rererre 0
2%"8%?%8{%%&5{)1"&“@9@?}' togRgreaps exirnasd syrfacmaggregate
Saaamshan, Ay frofehst 251445, b0 M oo ool
oprefarabinused ahconcentrationsanp o, 15w d 0us-€d, 8 W-%, 4 w-% and 2

o1ty BEsARSERRN i 85 R 5P il Qi 25141 SusrensismeThe
cpubiishical Watenirh Smbrse Ehﬁﬁi@n%eﬁc?éi{tﬁ K otRBP ARBALR: carrbe.

I n another preferred enbodi nent o I's 1Tnvention 1S
t ¥sest tageatbercwithl thesesianemmendations torselectprefsrred concentration

N %r%‘?faﬁ:\éﬁgzgﬁrgg@'ﬁ‘é er before the |

aggregates penetrate S1 east 40% | ar ger
than the average pore dianeter in the barrier of
[ referred enbodi nent of the

| )Srb ihﬁﬁbap?&{r%s %égegtmtaeén\éﬁﬁipegat@gr%n@e phapeaastitical
t SrefparaticHs etRpAsiAg %E@Hﬁ&ﬁs Qb&yfﬁfrﬁ{ ﬁ)t {iat inénf%n.l ARy

50% | arger before~pore penetration an-the average
peenvemientans prefersed fa of aggregatesdn ayehaygpensios is that of

i Q) h [egat es. penetrate. th ores is

I RIRF g RESEIES ik ARSI BRM e \Esies Bk amosed by
amemirahey ferhrschlrbph asleast étie liid Tbmipd:

t.he aver'de por e di_amateer. Ang?heE) aspﬁ%@?ﬁo@ﬁﬂing at Ieast

| MAREMRTane destahiiing soapapents enes of whigh istan NSAIDr whereby
ggw?/@?ﬂﬁ%ﬁs ﬁgﬁ%wd SLE8M cbfponent alone or
else by the first and third component alone, the second or third component,
rg_s_pectively, being present at a relative concentration X, have a'lower
pmr'opensity to overcome barriers with pores at least 50% smalier than the -
average aggregate diameter before the pore érossing than the extendéd
surfaces formed by the first, second and third componént together, if the

| second and third'comp'onents are present at or below the combined relative

concentration of X.

It is also an important aspec’t of the invention, to teach pharmaceutical
preparations comprising a suspension of liquid-ﬁll'ed vesicles in an aqueous
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
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third conponent is, on the average, at | east gcf@F%Ros/omoz
VD 2004/ 032900 PCT/ EP2003/ 011202 -77 In a furt her
preferred enbodi nent of th&9i-nvention said suspension
conprises a total dry mass of the at |east three

anphi pati c conmponents between .0.01 wei ght-% and 50

wei ght-% A nore preferred choice is to keep this

total 5 dry mass between 0.1 weight -% and 40 wei ght

g5t e Slrrd Gl FRISH b onE alBRiC alzplB! BRY ot j8881 dpe non-

étaﬁmaalraaﬂu-mﬂamrﬁatdry deadrsuprthat eimeaibranesiadtabifising d

15 wei ght - % he tinme of fornulation preparation

mmp@neratpmmease éhe aﬂ@pta;hlhtméthﬂaresal&mex@mdmesurface

g Bl ghT o et MeECCc R EBePre 0 f8 Rigregates

dbrithiniiy rRspeative coRbiBAttS 6fthe fiestand @ third drethe first and
aver age aggregate di aneter between 15 nm and 5000 nm

BIGPMRARRIES a0 m and 1000 nm nore preferred
bet ween 40 nm and 300 nm and nost” preferred between 50
nm and 150 nm 15 A different aspect of the invention

jt$s & durdidsraaspieet of thwirmvestien$o provide pharheaoedetica Lprépwatuons

SRRl s ol Qul B esElés b PanesyS e ne
idatiet bRy é&g éect! hﬁg rh@l%b%neé ﬁﬁﬁfed%fa{rlbagf o€ fimiad

corrponent rol e nbr ane
ckmpabem ammgompnip'tmgeat Ieastl thmmmbranemsiabihaing

S8R ol inlts oS BaPhin g Eagfee o

. Radt 6hE SuFattank, extfloast el aiphand akcohiod antiAneast one non-

i sopr opanol

gleyeidabanti- mﬂﬁglnrgé@rwcg—aned' ol Ffopyl ene glycol,

8| sucht that theangmbrane drsiakilisipg

- QémgBﬁﬁnﬁQthére%gg%e BWélﬁ{\ﬁ di 'tHéQéSIEE]% a5 'lWé vesicles are

nono utyI di et ene glyco
omnmetdﬁpbnetrahmgl bartigrs vatrhpor@rat leastaBQP@csmaﬂerddan e

AVGTRBeROSke G ot TP DT E BRer LRIt vy Their
Briétet By psora AR %. .

1t is a different éspect 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.
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tégethef,'corresponding met hyl -, ethyl-, or
butyl -derivatives also being a possibility. This
i ncl udes especially n-propanol, iso-propanol, or

wo R0HPAs - 30 n-butanol, or 2-butanol,

T, 2-propanediol, 1,2-butanediol; if ethanol isPGBEE003/011202
WO 2004/ 032900 PCT/ EP2003/ 011202 -78 the total
al cohol and |ipid concentratggen are sel ected such that
practically useful ethanol association with a pore
penetrating aggregate is ensured. Specifically, if
used individually to i-ncrease extended surface
aggregate adaptability, ethanol, n-propanol,
2; propanal ut anol d benzyl al cohol are 5 _
i 8&5’&";}*'0 ee'"&%m&fag@ iventioprovides yesilacontairing |

Ramfactuticalprép in Whic b 4 necase of
o armBceut yHFZJLOpW- bt 55'&%'@ &r ’3ias%’i‘%ﬁ@%ﬂ'."l'é}@eﬁhe role of
plinst cempanent and anNBAIR, prchtag ketoprofeh dielofarzc, fifiprofen
%gg cehol s can be _used togeth r wth these
re A HRLOXGN <@ REgXicamig the thidsarapenent, on  of
ot her al cohols, or of alcohol conbinations. 10 An
important further aspect of the invention-is to :
dhanwikendraferrec embndimept efthedtventorcpiarmadegical

' - rding to the invention., A very -

S T SN T N——
sorbitarslomy fattyiohain ebter) 4 dly@tﬁ)ﬂél’!é’éiyé’clﬁ%ﬁ T%r)ty %ﬁﬂ esterora

aqyeous -nmedi um the vesicles being enclose
ng?LtYﬁtEWEQeQ'é!Pﬁ*e'G’"Qrfé#Y-&halfb%@lendhé polysithlyleneglycelghaim teing

o o bi lish '

BBl Voot 1° po RN B3(eR drons Siprcaty

@(e%mcarewrdlmihyle‘rmgllmI-garl{iﬂ?ﬂ-l?bhﬁ?leét%(ef.ﬁﬂ’gf@en 80) or -.
one el se e first an ir

TSRDES- THEAE 2D, 0P ERE Rl SR cammovate (.. Cithrol

MEMOJChephax ELEO0D) &F PakBte (g.%?cftﬁrlo@ﬁb or else

concentration X, have a |lower 20 propensity to :

' vigne-pleyettiard{e s Bri 98) or dauryl-8tvery(eed.|Brij 35pan

e TG AR B0 5 TR A ol By Bttt o

- fsaidnon-faniosdrfacthntd)i ard usedrm e prefenstittiionit lsuffBltant.

second and third conponents are present at or bel ow
the conmbined relative concentration of X

In a related embodiment of the invention, said pharmaceutical preparations
c_gntain an alcohol, which preferably is selected from n-propanol, iso-
propanol, 2-propanol, n-butanol or 2-butanol, 1,2—propan'ediol, or1,2-
butanediol, a mefhyl- or ethyl-derivative thereof, or ethanol. When ethanol is
used, the total alcohol and fipid 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 phahnaceutical
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
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25 It is also an inportant aspect of the invention, to

wotzmgdgzgwar maceut i cal pr epar at i ons conpr i Si ngP(,al'/EP2003l011202

suspension of liquid-filled vesicles in an aquéeols
medi um the vesicles being encl osed by nmenbranes
formed fromat. |east oneglipid conponent and
conprising at |east three nenbrane destabilising 30
conmponents, whereby the nmenbrane destabilising
conmponents conprise at WD 2004/ 032900

PCT/ EP2003/ 011202 -79 | east one surfactant, at |east

WOBGroS 5 oAb L AR RSB 3R ceaty i

bERRREATES %ﬁéﬁ@ﬂ lg pH rtmnts%aw%rs K&c lseeamcbnye for the

adaptability of the resulting extended surface

pagticugey miemsttlhg MSAI&% ﬂ(etopretercombme@fea, thengriected tbcbllk

S BANGEITR i BT P e 5 bt AR B Post

prEfSRAPN NS DebhEEe7 drid 1.9, ﬁ)rfdiélbf&’faoﬂﬁEQﬁéfeﬁifed ik pH is
i nvention to £row de har maceuti cal preparations

betweenf.2gnd Slspors pfﬁfetﬂbly isghetuean 6.8@ndEBcanksmost
oRRAALOY elRLe 41 7 ol BAMLEN B8 cReEaRRg e

pHaluesis tgetweeh 68 and I&@&numr‘prdemblyes;t lpdtiveiesi 616 and 7.9 and
conmponents, whereby the rrenbrafge dest abi | isin

re@ﬁwﬁ&re@lyclé rhﬂtwe@ 8:9 and A<9; TorpirexicaRthezho holeg of east
ehg rbtﬂk {le‘h d BetiRke QWZ%dl @%Bl}}é’@%{ﬁgﬁw between

r0| anmratory rug, such t
mmda&é ai'EBlmnlst pneiena@lﬂﬁetm&mﬁdmm 8 rease the
~deformability of the vesicles and the vesicles are
capabl e of penetrating barriers with pores at |east

I?Qo/éﬁé'tﬁél' 8Epd i R Piventieh 36 SeRAy HROBLIR idhidStiength of said
before the penetration w thout chan their

phammacstitiog! preparatienrio bsbetween 0 Dgg@r\gli 9. ﬁegm batipct
bpe;tg}ggr 4B S ©8 i RO Vel BR Y BERH T,

nmprising a suspénsion o iquid-filled
vesi cles in an aqueous nedi um the veS|cIe being
encI sed, by nmenpbranes fornmed. from at | east on
SiRPdiBRR GTdnA RNt i pBaaghlical Brmuation

ﬁja‘é%él%eliysbé‘tgveen 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 ieast 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-, hydroxypropyimethyl- or methyl-cellulose; completely
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conponents, whereby the nmenbrane destabilising
conponents conprise a 25 surfactant, a |l ower aliphatic
al cohol and a non-steroidal anti-inflanmatory drug,

WER080)2080he menbrane destabilising conponents increase

the vesicle ability to penetrate mammalian skPATERZP03/011202
thus increase the reach of NSAID distribution in the
skin, and beyond, in conpariggan with the result of an
NSAI D application in a solution on the skin. 30 WO

- 2004/ 032900 PCT/ EP2003/ 011202 -80 A preferred

enbodi nent of the invention provides vesicle
contai ning pharnmaceuti cal preparations in which a
i rst conpone

PAIERE: Wl ioP e I i Ginerp ey stes olymeacrylates,
|ﬁuly(l1ydmyetmpnpbed}0xm%9yj_en or piroxicamis the
not her

component preferred enbodi ment of

t M@Y(meﬂpﬂmﬂfhﬂ)f@aﬁa@wm% pebmcaylonmﬂes ane’ehaﬂyla

SElpfBicteS RoTplf et ROl ExtiyieRoE polfetillena ok,

mmlyemywrer@gwqabhdw @d)@thweﬁé @lyb&-‘aieﬁfry@{esa

ycol-long atty chai'n ether;

et hyl ene
%P)ﬁ YEREIORRS Pk aleahiels, mlﬂ@f@wh‘@ltchrylapﬂcm)ed |

B AL DA 51 o B o,

((eygrazmeeemssqued) hiyalurenie acitisy silitonennaid}al %sels&eh as
(9(18 0X eth | ene- nbnool eat e Cithrol

6‘68?"6? QH‘%ﬁﬁ%{PeéJ?'@%Qe @?gﬁfﬁmtha(m;tedb pectin,.
Qtaiﬂhmwﬁtb}éﬁh lehi& L
-l auryl -ether (e. Q&%dﬁfbs? rhs%u'g%t%}dn rflﬂ\%?é)lvé’cfves or co-
rRANYMEFS t«hemefsqndior pihes leiDglballgaaecepiabldcpd>lym¢r§| mlar
to that of- said non-ionic surfactants, are used as a
preferred nonionic surfactant. In a rel at ed- embodi nent

dMosthaf suchethtd<emngsaige£ht§ e saRpHErhitle UBESINREPAIBBA are
cont@ n.an algn}g whi ¢ch Breferabl is selected from
OE’@CE

EIRPoyed 4 wei PHatior betwesn Bplawoe, and povalol or
2-butanol, 1,2-propanediol, or 1,2- butanediol, a

net h or ethyl-derivative thereof, or ethanol. Wen
&Qfg%g lusef pharmaceutical formulations of the invention, the following

hydrophilic polymer are preferred, amongst others: partially etherified
cellulose derivatives, such as carboxymethyl -, hydroxyethyl-, hydroxypropyi-
cellulose or amongst completely syntheﬁc 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 hydroxyp'ropylmethylcellulose; 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 Carbobols (e.g. Carbopol

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



used, the total alcohol and lipid concentration is

on&ﬁﬁﬁﬂmbo ensure a practically useful ethanoyer/mepo03/011202
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association with a pore penetrating aggregate. 25

is also an aspect of the invention to provide such
pharmaceutical preparati eB3-that are characterised by .
the bul k pH val ue above the logarithm of the apparent
di ssoci ati on constant (pKa) of the NSAID in a solution
and in the extended surface aggregates, the latter

pKa being higher than the fornmer. Preferably, the

By NSAS s eS B AR afflerS dnd e fin e
ﬁél iz SoRBEREAIIIE preferabl)ie sledied1a Pelbetween 0.3 w-% and 5 w-
/ EP2003/ 011202 -81 ({)referabl 1S between

%n@etteg bgtwesn 05 whsana Jwb st hetwaenyp. 78 w.ofind 1.75

VB o ARty cnte

S6rAblpred Wit tﬂi&sﬁ gmdirrg tanecentrations td ase elteert miylmr&or pH
is between 6.4 and 8.3, nore preferably is between 6.7
aﬂwrmmﬁgﬂorss m%f@m!ﬁtgm MSMJRIPITPOSRY 7. 7; for
di cl ofenac the preferred bulk pHis between 6.2 and
8.1, nore preferably is between 6.5 and 7.8 and nost
Riishrother préferreet emaboditneht of the irvention to ase{at ledst one

rbaaBan s BhigbsdionPntbiatrs” wRif ReVpRall 3ipted
Q n@%@ Mhéﬁc BREHBES c&ngoé‘m‘s anfithéipdeRvates: ahe himone-

0 suspension bul k pH shoul d be bet ween 7, 2 _
gmupgcontemg)sebﬁaabey asemabisramines, effwlenegiaminedgiivatives,

Bartodt BRevlRr 3ffE iobotndBls dnd i gedatEs FoRifEfe
saHrdspodinganside iandl thivcapsoxainide atrmldsgnéselaseerbl@aaﬂfand its

and O 3, even better 15 between ?‘881 ang 0.2 and e(ﬁ
saltsiduimaause auingcrae, ghiprgARInS lpraanine AZathipprine,

ﬂ}éﬁaﬁél%ntaé Et%\‘/ave it nﬂ\g@%ﬁ%@’%ﬁﬁ%é&lﬂa’llé %E:IHé' éﬁd Brivatives;

ISCOSIty 4 s and
Mietheirakate, ptdibaicol, csuunhmtqr@inospbatesatpm Can@ITUB@ anti-exidants,

iieh choletficadedfymiaionells oidadendis S BER Sapms.
l&ﬁHV@%n@@ é‘ﬁ?ié)xﬁa?iﬂg &80 Praared arkcarsbinations of bt least two
\Qn?lg)%?ilatn{s one be?gs thpc());r)]hlhc such as butylated hydroxyanisol (BHA),
butylated hydroxytoluene (BHT), di-tert-butylphenol, or tertiary
butylhydroquinoné (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 potaséium 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
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't.hi c_ke'n~i ng agent nay be added to said pharmaceuti cal

formul ati on, precise choice and concentration of such
agent dependi ng on the anbient tenperature, ion
wo bevambIvoe Pr esence of ot her viscosity nDdlflers g§uch

as 25 glycerol), etc.. Thickening agents that P4&T&P2003/011202
useful in the context of present invention are

typi cally pharmaceutical |y aggeptabl e hydrophilic

pol ymers, including partially etherified cellulose
derivatives, such as carboxynethyl -, hydroxyethyl-, 30

hydr oxypropyl -, hydroxypropyl net hyl - or -

nmet hyl - cel | ul ose; conpletely WO 2004/ 032900

" SCRBE AL PRBRSLF metebistinh: “Q%Léﬁ%‘ﬂé%ﬁé‘rb& usel S Goncentration
paéngé]uémevm by )w-% BﬁHMi( R | rP Efﬁeﬁélrébly between 0.005 w-%

pol yg)cgdr oxypropyl met hyl ) net
pan Uniandimest preferahly Iydatweaui @Bovaleand 0.15 w-%.

polyethylenes pol yoxi et hyl enes, pol yet hyl ene
glycols, 5 polyethylene glycol -l actides, polyethylene

glryprferediembodients GRAth¥\ Vet BRAMIRRERcal %Hﬁgns
al cohol s pol y(p ropyl met hacryl am de pol ? ro ene

f GRRiAH at easmn@me iide if c;onqﬁntmt@neaege betwelen 0.1 w-% and
| | i nk
D298 A 10 SR 28 % eSS RBLY SBL oy

cbodyageenan, guar-gum gel ati ne, tragacanth,
(am dated) pectin,. 10 xanthan, chitosan col’l agen,
agarose; m xtures and further derivatives or co-

g@ik!émﬁes ntuél\yggfegfa%gfmﬁ]& '?ﬁ of e in%hﬁ?rg l%’aﬁ z?ﬁcgl% concentratlon

| ymer s eni'ng agen

piadioraf dbe phoaphglipich aomipooens rvehich If@rlnce/eldtbleﬁllmﬂlrﬂémmanes

W- % 5 F
B8 BRI HTREBRR-ike ol nbichdstatiiaas sush
-tlimenftnrhhesvl in gandwamn&uém@app&éﬁmmﬁ{ses Lﬂ‘<|f1 Béftféiween 40/1

ano t hers artially etherified cel
C? gf‘t '@Qﬁe P@E%W%ass'é%h dnolae ratio l&betwysen@o;ttanw 5/1, the

- elb O BEBRLEEY bo/1 gergres | etely
synt hetic hygr ogﬁH thﬂgg‘?'ﬂh\e r oﬁrf%;pzo cl ass of
pol yacryl ates, such as pol ynethacryl ates,
R %syé HYrgr{e?)%%ter &)t'hé invention to suggest composing a kit, comprising,
in a tube or otherwise packaged 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 f_onnulatibn 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
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pol y( hydr oxypr opyl ) -

woR604Yd3B0dr oxypropyl net hyl ) net hacryl at e, eSp'eCilaé'}/ﬁmoos/ouzoz

Car bopol s. Most preferably, such fornul ation

t hi ckeners are chosen fromthe group of 25

pol ysacchari des and derivaggves thereof that are
comonly used on the skin, including e.g. hyaluronic
acid or hydroxypropyl net hyl cellul ose; particularly
preferablely choices fromthe group of polyacryl ates
include the group of Carbopols, such as Carbopo

974 98 981, ,1 382 984
A& PRI TBatin. By apfliad, aind e Aelithiiph R repeated
<eAePAIPRlS upRo Five GBS R 03, f ftbesstwy tHerrb\‘érfé’cﬁBhélbé being

suspen3| on- based multi conponent for rrul ations for
trocappizations paTdaY2003/ 011202 - 83 i nprovi ng NSAI D
delivery through perneability barriers and the skin,
the pol ymar concentration preferably is selected to

£1.e0 pho¥pliblipi
Igﬁ)éégéw- Y0 and b m?wgg?aggﬂma%e%ﬁ%ﬂ?% vv-g sphblipid,
ommnpenrentandrthe thisd oinee NEAID: gonponepts arepregertipthe molar

CHRE Yt A fnc M E S ThER Rl T 2R Bl e of these

toEomponents is befivéeti 811 ahd @M fcsrrevenrbétweennw'r ande.5Mtand
i s another preferred_enbodi nent of the invention to

theangst RIelaraskeormResitianave BROPMOHPIANSAID molar ratio near

armaceutical formulations, which is typically
selected 10 anobngst synthetic phenol i ¢ conpounds and
their derivatives, the quinone group cont ai ni ng

G RCBes R iTRLRE I niEniaT s %% fRortsrnal camers

fy l%'alI%ﬁﬁfﬁe\@hh\tﬁ‘fbarhéﬁbéﬂéﬂﬂﬁtlﬁ&éxteﬁﬁéﬂ ReFase afgreyEtes, to
and thi ocarboxam de anal ogues; ascorbic acid and 1ts

delives NSAIDshalowdhe gldmand infe the Mndedyjng mayscle tissue or the

g%lg%&?ﬁysgltoroqw ne, azathioprine, 15 phenobarbital,

en) am nosal icylic acids and derivatives;
nmet hotrexat e, probucol, sul phur or. phosphate atom

381 LR AR i B BB 1. and

uﬁcé‘lffbrrﬁﬁlad@ﬁissaccﬁfding toted pfs"s%ﬁt wivention is glven
conbi nations of at |least _two antioxidants, one being

ini opmetic ingredient Review (FIR Sompandiugiivaish ig mayarly
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 purpoée the required
extended surfaces are advantageously provided in the forn 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



10

15

20

25

30

20 butyl at ed hydr oxyt ol uene (BHT),
di-tert-butyi phenol, or tertiary butyihydroqui none
(TBHQ, and the other being hydrophilic, such as a

wohzdok/aseeny agent, especially EDTA, GDTA, or desferral,

and/or is a sulphite, such as s sodium or potasLiEEz903/011202
nmet abi sul phite, a pyrosul phate, pyrophosphate or

pol yphosphat e. The butyl at e@6hydr oxyani sol (BHA) or 25
hydr oxyt ol uene (BHT) are typically used at

concentrations between 0.001 w %and 2 w% nore
preferably between 0.0025 w% and 0.2 w % and nost
preferably is between 0.005 w % and 0.02 w % EDTA or

3 Lwon . ically chosen between 0,001
PR P BTG U 00 sliTabe Br ke Bamaho Bsomarmiatints e droplet
wiobecamiqy by theadvopldied Wee pldbeOhisrd s gﬁﬁﬁ iv
an st Pr?f erablyx/) betvveeE 0. 05 and 0. 9'9% ‘%?a\gt“/é
STHRHPRES IssSHRPOsed\®agh04/ 032900 PCT/ EP2003/ 011202 -

84 sodi um or potassi um netabi sul phite is used.
preferably used in concentration .range between 0.001

wRedatinelysdetailéd revommendatiatd for peepasig CoRpasitiols, 40d

0.3 W ({ an&. nost .@gr;ef erably between 0.01 w % and 0. 15
VPE¥os %‘h'% I WRICAtRRLRE FiNaD dn &P OS5 16Qand 818 6 165 500,
PWRICHESE He ARFERb | PE tal .. Qne

m cr obi cilli(?ééﬁh ;n‘{)ncenc{irr)g? ?%rr}e"r;%}]ge er?ﬁ%ﬂgﬁggtlsﬁ% ¥ Rrgpare
sAggregatessuspensignisy Gitierf roateriad péth pors dianmiersasetiveen 0.01 um

t e by I, l.ata body. 10 Likewise, it is
i B Tl ke B RERS YOl ot ikinsersobewiaen 0162 a4m and 0.3
cerief evadri @ibre Bavisabf wit I
whi oh f of 15 St b e T Fpi o 'Egﬁbp%]gﬁag@?{érg-ﬁgt‘g%&)ﬁ@%%’Pra&d 0.15
HIPraieused for hemegapisatian. whi ch dest abi | i ses such
menbranes, in said pharmaceutical preparations shoul d

be between 40/1 and 4/1. More preferably such a nol ar
rEhe présenbpateatapplidatioantoredvet teattiss 4Gita% nithods for

AP iR B8biBtGns syen ot ine Bublnggumeblesmpbs praviding
ket of A, Seni i Ceuicaly
(RANE Ageniy CoBrising the stapsishl @) salsdlingithecatieast driesfirst and
the at least one second substance which together form extended surfaces,
when in contact with said liquid suspending medium, such that said extended
sgﬁaces formed by the at least one first and the at least one second
sgbstance 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
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20 aggregates suitable for overcom ng bi ol ogi cal

wole64/6325¢% such as the skin. It is another aspei;é.r,gﬁzoirbg 11202

i nvention to propose a nethod for treating periphe
pai n and/or inflammation by applying said

phar maceuti cal preparati e®87en the skin of a warm

bl ooded mammal . 25 A further aspect of the invention
is to select different fornmul ati on doses per area to
control the depth of NSAID delivery, if desirable
using a non- occlusive patch for the purpose. 30 In a

RO RaSBY 8 Sl SEABh SRR bR oY os35E stfgees
mdptbsathmaﬁebsMe first muaineathmdsamitén@bloae doringing the
appl ication is repeated several up to five

eoRbination ¢f:af least twe csallhiee said angesdnienyispension by
Rl ?\g oftégﬁti‘?)ﬂgéi s 9151:%1 nqéﬂta |t§n nﬂeféﬁﬁﬁ&% ke presence of

prefeérred pharmaceutl e ara
ohbsfiohe lbiefrigimixedonitio ties ait imxﬂ;t ohe thind Isdbstance sd&ﬁﬁh@t said

nponents are rese in the bet
‘i’@)’ﬂls ange; Is 1 ?iBPéar}SF’&té‘?i‘%tquflei{jbs ficgﬁiég-'fga‘ce

%Jgﬁ%ge }E?T?Q%@Eﬁémhél 1"?5@ tﬁfnltoacﬁﬂai%/f gl Brepgtation.

and nost preterre
corrp05| tion have phosphol i pi d/ NSAI D nol ar rati o near

ik BatticutrRipr@trdd ln usE hiation, presits AHGHs BF meshapical

homogehBafibnbar &lse'shBRIM ‘sﬁfrii’@ oPRhiRINGeSS Sald indéshs of
aggregates, to deliver NSAI bel ow t he skin and

conteol qdi@eghaelpayfra@nﬁuaﬂ@ tT hesdrsitgble intermediay o dinal

A i A bl

aita:deﬁhetgirt ;@reulinsmafagmpheretms sectiod. gi ven
Cosnetic I ngredient Review (ClI R Conpendi um, \/\,hi ch is
regularly 20 published in Washington, DC, and in

AP ARSI SRS ARSIEN A n A BHER MBI on use o
said at least quaternary mixtures containing at least one actlv_e agent
selected from the group comprising anti-diabetic agents, growth factors,
immunomodulators, enzymes, recognition molecules, adrenocorticostatics,
adrenoliticé, 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, gilucocorticoids, antiflew agents, haemostatics, hypnotics,
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the list of GRAS (Cenerally Recognised As Safe)
conpounds. It is furthernore an explicit aimof the
docunent, to teach the use of anphipat 25

wWoOIR/aRbdPNs, as described herein, as drug carriers,

drug depots, or for other kind of nedicinal oPCT/EP2003/011202

bi ol ogi cal application. For the purpose the required

ext ended surfaces are advangggeously provided in the

formof nmenbranes forned by the at |east one first

substance, the at |east one second and the at |east

one third substance, which together surround m niature

dropl ets. The 30 substance with a biological activity,
associ ated WO

iR BB eS subSRrtes ot asastyeh ANt Miarmibeiagents,
 aindralossbitieoRIsOMmatbAMeldhtdgbriL fﬂi&%@@@ il | (UrRofidle

droplet to be carried by t dro ne place
V\W\%\if@ thefapsiticss glevsoleptics; ﬂeumtranshstters:er fheirsantagsisisits,

det tions, for
s, BebiS el Fative bBbtralnleS  SrBRatiebmimatios or
apphpatht / 3 L
550, "’ o s By paticonielcs O e Y RthaticO e, ant-
fR3qriasls @rigss naytodesmifiserygs, muégafwamyslmsqimm:mtss

fﬂch%%lEEt Qéﬁ%"mdﬂ&@ Bgé&sqﬁraﬂﬂ?h Sbgqgé) cgqt g dgents,

t&nawmiyﬁcﬂ)zummwta&lcg mumgm@sawnstﬁefcﬁs ae vhsadilfators,

W|th ore d|a ters be vveen005 pmand O m ar e
l)’éré'& aling; Saméquareggﬁmmaq@n of afgresald agents.
appl i catl on nor eover teaches suitable nethods for
preparing conbi nati ons such that solve the outlined
Fﬁf@[ﬁ&gﬁ meihod canirelynon eﬂtﬁersmurhgaﬁeeréonmméade@ asieakt three

Ao IBhAE subethRTHS Sty Yt HB sl W e prusilhaidaly

| tdoenpatiie polardind, fddhsﬁnsiﬁgiwa{éi%r@atbﬁ-ﬁﬁ&cuﬁléeﬂﬁ%%}q

su?stance \ghl ch together torm extended surfaces,

FOeaFting %’ﬂ topgtiies withsh balgir sglutioni. udse eﬁcdﬂrsolvents
q@a‘sos‘%gg@é;ended surfaces fornmed by the at | east
one first and the at | east one second 20 substance are
nore adaptable than the at | east one first substance

2 8a et BBk dREs Beioa R prebafing S8 aggregate

formulations contains at least one surfactant or surfactant-like amphipat,
which destabilises bilayer membrane, and at least one more membrane

destabilising, biologica_lly 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 um and 0.8 ym wide. The choice of most convenient or
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extended; alternatively; b) selecting the at |east one

WO Z004/8329¢nd t he at | east one third. substancepohiepboos/oi1202

t oget her form extended surfaces, when in contact with
said medi um such that saig, extended surfaces forned

by the at |least one 25 first and the at |east one

third substance are nore adaptable than the at | east

one first substance al one and the surfaces fornmed by

the at |least one third substance alone are not

extended, if this substance self-aggregates; and c)
famurablei poge siametsyrdependson thfe dxesirmhﬁmalcawregatetdimmsions

apficiee AR RERERRIGHEr BphieuSh RiRgTaipn Lk frALGh R ey

Hi tEPPRIdIRE Stroriger SHeRr Eﬁﬂ@e%@ﬁ@%@hﬂlérml t/eeicle
surface prepared WO 2004/ 032900 PCTI EP2003/011202 -87

- diarmetent suspessiandgs¢osityt alan dheing:imperdant. subst ance al one

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

and one third substance al one, bringing the

VeRE® fititibR s @kedto ntanifatiPe aggrddate Hugpensibas, it may be

subst ances into suspension by neans of cont r ol

cap¥eriantie use agyrral titersisequestialiaer ip parallake 1pitee &pmer
one third

B oo dimElEs 6 ifordl ot G 8 MinBget.

i ncorporated at |east partly in said extended -surface

formed by controlled nechgnl cal fragnentation to
AoRisierred advapiagearametnod for PT%’%'&'Qﬁ‘!ﬁE’IeHPWS according to
|
8% Brecei v yidnis ok Hi{ bures Sagt Sdedp detaitérs to
associate) @t lemst piaxily) gftes thafatrmatmsofcgaid extended saufaces.
mechani cal fragnmentation. The desirable internmedi ary
or final <characteristics of the liquid nediumused to

For DRUEE cONEMIEREE SIS RRIETIdRA sutfcdevithadhich a@éﬁt/hﬁﬂécules
paragraphs of thi's section. 15 The present patent

agp pradsy aFsqCiAtehmayie Pranaree iushbeferetheanplication et.the

f rfmul fof IPBe%?@@taﬁﬂjgéglﬂlgr%l?ﬁcéh#feeﬁoﬁ%ﬂjoﬂ'l Sis0Rabie
eas one acti Ve age Sel ec rom t he group

congpniraierar alyaphglllﬁtetl c agents, growh factors,

i mmunonodul ators, enzynes, recognition nol ecul es,

adrenocorticostatics, adrenolitics, androgens,

Iﬂ@t rﬁ@l‘i’c‘féﬂ?%ﬁveﬁ@n‘t R8s 'atélﬁgle éHiﬂQi?lb'r %mp?i@mg the selected
esthetics, anal gesics leptics, antralleérgics,

pannmpeu’gqai oowposition based on the comblnatlon of substances as

described in previous text. 1t is also convenient to make said container a part

of a package.

The present patent application moreover teaches a method for generating a
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.
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antiarterosclerotics, antiasthmatics,
bronchospasnol ytics, antibiotics, antidrepressiva,
anti psychotics, antidots, antienetics, antiepileptics,

wandookoiwegnol ytics, anticonvul siva, anticholinergics,

enzyme, coenzymes or correspondi ng inhi bitor sSPCT/EP2003/011202
anti hi stam nics, antihypertonics, biol ogical o

i nhi bitors 25 of drug activB0y, antihypotonics,

anti coagul ants, antimycotics, - antinyasthenics, agents

agai nst Morbus Parki nson or Mrbus Al zhei ner,

anti phl ogi stics, antipyretics, antirheumatics,

antiseptics, respiratory analeptics or respiratory

Spatibbapsticalbn ' | '

chl?arrpt_ ﬁééé%gg ut i ? g wceﬁééﬁi? 98%?[?%%@)%?@? i,sctytc&qoﬁiei%h _

cﬁ'QJT‘Et'St@'P"Q&WEghﬂBmMreeIeentrﬁl QVerahe aipplie@irisdicament
j S statics, hypnotics, WO

%ﬁ/ %%%SMEEYWGQPN'S@“QMMI ogically

active substances, contraceptives, anti-mgraine

ﬁﬂent s, _m.neralo-corticoids, norphine-antagonists,
gyeDe prefersed sancharasticakiysvaluable: ¢ adapeusperision of drug-

LES, ofLransmtters or their antagonists,
s aeonf AN 3R SS5Caiin. daring 488 day prior to an
Syimiatstration npreferably withiny3BTefih, GAb 'r‘é?eralbl within 60 min and
parat'_pj{éf% ticam.netics or para-synpathico )%' €S, a gy ar
Bt ably yythin 38unisdtime iwindowrhejere thpdadministeation of
Pesaing torffliafdbin of SH R GeS: ! eep-induci ng agent s

or thelr antagonists, sed g agents, spasnolytics,
tubercul ostatics, urologics, vasoconstrictors or

' [ [ d- heal i .
S e BB ematl 1P 2ororing tether misaent Ryention typigally
ol esssadmimstRRADNCE a8t dMe Godd'6f B%HM%% '
anp IptFI'I FENAsERYes as

reconmgnded, at '|east three

caEposiiengvith: tharapeuticactivity rporyisi awagndsibby animal.
conpati ble polar fluid, conprising water or

wat er-m scible fluids, or in solvation-nediating

kgethut nod deasiethevprebent invbatiorsRiachbe & mERPfor finding suitable
A pref erreé’,

EGTRRSRES 9 FPstTheliorein ovs msthod Bpmprisipasiiecsteps of: 2
’gﬁ?%rg:ﬂ%%% ett:é ?:?ﬁ\fl ig%@g%tté‘fﬂébgﬁ%%sbéf ,gg%OC?IQFed with a drug
-defined barrier, or various barriers, as a function of
the driving force or the driving pressure, which acts across the barrier; b)
dﬁscribing 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 P, in
particular; d) employing said parameters to optimise or characterise the
formulation for application. Eq. (*) is recommended as, and is claimed herein

to be, particuiarly suitable for describing and analysing such data.
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whi ch destabilises bilayer nmenbrane, and at |east one

woregozwobr ane 20 destabilising, biologically péetk¥fosniize:

i ngredient or an additional surfactant in said polar
solution. In the case of ngi , the method can include
the formation of said surf i nduced by addition of
one or nore fornulation or aggregate conponents into
25 a fluid phase, e.g. by using evaporation froma
reverse phase, injection or dialysis, or even by
addi ti onal nmechanical stress. Furthernore, it may
PragticdflExamples use preparation method in which the
.formation of said surfaces is induced by filtration,
the filtering material having 30 pores between 0.01

TR 300 o8 HA A orihoCEMEAY B teating

its imits e Alldempedstures ateeindmﬁreed)éltsmml Gayyiee d@reeters are in

di nensij on and al on ant ate or achi eved
'éér%?f@%i%fprﬁﬁweﬁ 7 Bagnak(aand Sl iugis Forarond fostandard

Q}?étﬁﬁu ﬁjtl@g Gnd ;fé?@éﬁt Rd afr@'@liéﬁ’ Rl Mo%@'uhﬁ!ssfétﬂéﬂwse

amet er, susp nsi on scosity al so being
$&¢@dtant 5 When filtration is used to manufacture
aggregat e suspensions, it may be convenient to use
several filters sequentially "or in parallel. In the

AP rA@asuréments wefeedshéaﬂc%rﬁ tefmperatuss, elcebt Whehsspedified
vary in diameter. 10 An preferred advantageous nethod

etb\erms@pd?orraggs%@qi@rﬁdamgbmdchamﬁgtraasm eegistasent

ARty g e spAPrtlfe s ST G Wil Tl 2

degrawsi Foreiggestaie @ﬂeeﬁ%@uﬁemémeethe témpebatute accuracy was
conveni enc$g§sal d tende surfac with which a

a\sqsérem%so Ao YA he Uk sispansias) waa%@&emmed
itha eﬁ%ﬁ%ﬁg&h@e@%kbﬁ@&%I";’-\Ilg\%ﬁ%ﬁ%cefs%é?@ \Wdd’8s rddeived and

done froma
were @lﬁpa quahnyeumleas stateda)thgmpml Molaemasses were taken to be

ven t to.u a single container
%?E‘FF‘@ bgtpHg Cisﬁr}gbem?(?sagﬂar maceuti cal conposition
based on the conbi nati on of substances as :

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
appIiCations 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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Wgeresaszeg a 25 therapeutic effect on a warm bl o

described in previous text. It is also convenient to
make sai d container a part of a package. The present
pat ent  application noreover teaches a nethod for

od
creature by applying a suitably selected PCT/EP2003/011202
phar maceuti cal conposition onto or into a | eaving
creature's body, whereby tf -selection of a suitable
combi nati on of substances is nmade according to the
clainms of this docunment. WD 2004/ 032900
PCT/ EP2003/ 011202 -90 Speci al application of the
nmet hod descri bed herein is to choose such

adesiolestthrdughna 00 Higrohitér MBSULIBS g6Ba 'e‘fﬁ%c?"ﬁﬁ oduf@xperience,

g plied nedi canent dose and the oltcone
SorRks filter agiplascpeonealsiitytbarrigr wdaeprthé aveEage jpore diameter is

3
PAEEEE a0 SRl ie VB 5T iBop L aBg SBualr ian 16 m,
dresipegtivélg, dag mdrereferalily is afdast SIDO% élﬁ%llerpl'h%ﬁgﬁé@vérage
Wlthlnc§60 mn, nore preferably within 60 mn

n¥Rsiclsdiamelsy ip the testad §GSPW$1004)nBamaideDeﬂde&lstam:e is then

Rt o TR T g o
pﬁae):amd lm’:rm]dommewwhaht\yer refmehtt@%t _mémlel”tbsé 02th¥ometer
o F4TTEH PR AT, Hhidh PSldet publigationsds caleckpemmenbilty, s
bideAtied Wil mvér%eLtﬁhﬂlerbl‘éTs dé??lg?é ?IQI?]%I hA Sp%gf)?&égptabiliw is a

i nvention teaches a metho
c@fﬁ:ﬁi unetionsof the famser vajue, asiséxplaifiedse. geintOrdtical Reviews in

aggr eg’% Qg qrgsaé %ﬁ§g§ﬁéﬁegfg 3@%%&%?%& %%()H;ZF fﬁlfdggD'gUQ Delivery
tReoutBr3g0+378 (1998).wel | - defined barrier, or various

barriers, as a function of the driving force or the
driving pressure, which acts across the barrier; b) 20

0\9§é b'f Pélaﬂvé E éi?éﬁhw eLrEi Bafrat ré%ler | ggr\}%h,?%su@ %%c') E8Rehient.

such tst char ac
mevalues ape ge&anathy thet ratioof the penetrabitity/permeabilitg or of the

corresponding barrier resistance values measured with a given suspension
and its supporting medium (e.g. water), e. g.: (relatlve) Penetrablllty N Pe =
Psuspe,,s,o,, /Pmedivm. 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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deduce the characteristic system paraneters, such as

WOQOM%?;Q%E in particular; d) enploying said

P
ArAnBters to optinise or characterise the TCVEF2003/011202

fornul ation for application. Egq. (*) is reconmended

as, and is clainmed herein-2%-to be, particularly

sui tabl e for describing and anal ysi ng such data. WO _
2004/ 032900 PCT/ EP2003/ 011202 -91- Practical Exanples
The follow ng exanples illustrate the i nventi on

Wi t hout setting or delineating its l[imts.

tﬁg'ﬁ?.&r\?stslbr@&&é%a‘té‘ugﬁg g {;Zlﬁll&ﬁ Qﬁérde%'bnehgrggfv%hﬁn

re I n 5 nanonmet ers SO PRscal
mébmswadtlsnsorﬁremmldnamderMammb / &netyahlhtmvamﬁ, id0s

and percent ages are iven in, no S ot
Qnvesient Rara bacHbs S psaptaliny &3 mixed btedates is
V\Qen ecified 10 otherw se. For
%ggregéte ac}’agp; aEI Ppty / Igl‘l‘l er transport resistance
nmeasurenents the test tenperature was constant to

B AT e AL AL Bt

Redd&fs §§aln-lg‘ﬁré?iéf inad lﬁa@ﬁc&ﬂ?rél&éhﬁmﬂ@ﬁ%f AfIAEm
determ ne a conmer ci aQrég el ectrode. Al
achisvabledhpessuresatiasusing &0-60%Maximumeaansiability criterion

GHRa e EotabiE Py el wrlieR oy B¢ o ument

- 6&tFésp &stssﬁfsmoa Fi.Svakid. Vif tes medraunepenétrdbility for a given

éﬁép?éﬁs?&y%é%f&%q”rﬁéﬁémﬁ LEnnap measures. dbp peneabify of a
% Qﬁék‘éﬁb? |ﬁ%’[|éf?{h fe%@é@%b? &S hANESs ded is used
ar egat e aptabi |

arr er I stance t he

s sosogate: P4 esf x Sexspehélngunpdmm ﬂux V Privind preussw@t ent

BiSpoann i tadtbs i< heh upioaty taaRo i fpdf i igs (and more
Bft8A ! LiFto! .’EJhFﬁes? %ﬁﬁlléﬂihé?ﬂiﬁ?%@% %II@WG@r irivial $ietiohceffects.
stress 25 the fact. that vesicles do not diffuse

(=permeat e) through but rather penetrate barriers.
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"
(= Pmax; in flux per pressure units, and indicative of barrier porosity).)

Aggregate size (diameter) determination. The average aggregate (most often
vesicle) diémeter '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.



In first approximation one relies on sinple
experinmental nethod (SEM and takes barrier transport
resistance (in arbitrary units) to be proportional to

WO bep4/03tbopr essure (in arbitrary units) needed tgcfiibioBs/n11202
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a suspension of relatively |arge WO 2004/ 032900
PCT/ EP2003/ 011202 -92 vesi Ies through a 0.2
mcronmeter filter with good éf_fl cacy. (In our
experience, a porous filter acts as a perneability
barrier when the average pore dianeter is at |east
40% to 50% for the vesicles bigger and snmaller than
150 nm respectively, and nore preferably is at |east .
1Bgamples Net2Q:han the average 5 vesicle dianmeter in
the tested suspension.) Barrier transport resistance
is then given inrelative units of 1 to 10 :
ed; fidntin EP 0 475 160 and USP 6 165 500) and in
ocument whenever reference is nade to a 0.2
n$1>76w&4e5 mdilter. B&hos;ﬂratidglmpﬁaeiftdm)spyvttéam in

ol der publications is bi I

identified with inver gF F@ rM ﬁlv:e val ue.
Aggregat e adapt abi | i tthauaedas@nr@tﬁtanBuegbum@)nof the
former value, as is ex Ialnedeg in Critical Reviews
in Therapeutic Drug SR&EEQHSs YWY ard 257- 388 (1996)

or in Adv. Drug Deli V?Bi‘tanﬂ%‘agégo;%"}"r;’gziﬁ i&%&gbos%cﬁlpld

of relative penetrabi y an rrier

val ues is al so conven(peesumaﬂlgv ahiesie pws@e.auaylgl;@:em)ﬁ
atio o e penetrabili erneabi | i or of
bwggét f the p trability/p bility
s pondi ng ba?P‘Y@P"t}aé%(EWﬁﬁE@Q/al ues neasured

with a given suspen5| ?Hﬁ"ﬁ%ﬁtk@ ﬁet rdbl 2/msd| um

(e.g. water), ativ ri Prel=
P@@s-r%h@ldmllolzﬂﬁedl um $adium dud@cywulphatet (SDS ba.y MBXC))

flux data, measured with .consta ressure,
provi des nore direct BiRadyy PF‘ ?@"‘?JWQ/XO ﬂ@%ﬁn’?@ FPpounty
bad nirak penet rabi | i t yispedriiephbsphiatefsufiedi(bbes gm) '
formul ations. Theoretical explanation for such

conpari sons and calculations is given in Critical

P@ Yﬁe't‘&tjégﬁfh% .gﬁsut e@tggy rl’n‘éFnﬁ REBstdiising: 238 thus

To get an rrirer ansport

: mmregat&:adaptabwtyemcmsmg,;adm of dmo dlfﬁereﬁ!i surfaetaptsstused in

éﬁiﬁﬁhvri‘%iﬁerfma%' "85 e b8 piertfrand tagvirg sustem,

béd,mf)ohéhtDefl nitions sections (see especially e.q.

gigglension 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 (2res) is determined and confirmed
to exceed at least 2-fold the nominal diameter of pores in the test filter
(2rpore), 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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(*)). To get absolute penetrability - and thus
adaptability - data, transbarrier f

(??(?'rg{ag%ggsured serially. (This can be done as llldsJI);El%mm11202

described in this docunent or in Biochim Biophys.

Acta 1368: 201-215 (1998).99Barrier 30 resistance /

penetrability value for the test suspension is then

cal cul ated from WD 2004/ 032900 PCT/ EP2003/011202 -93

the flux vs. pressure data using e.q. (*), follow ng

the description given in previous sections. From

| er?éﬁ%t%&ﬁ ﬁ_?_)ré %ﬁ%ﬁéﬂ&ﬁ{ %a| fi‘?}g%% Q%ﬂésﬁdmﬁé%iéﬂ&'nceals equated with

e adaptability
the voluaae afjtpse gas;wlsmn thistciassinotepass thiougtsa B micrometer

R s, o SRR, oo B T Bl e
(&t \‘}"Pébrfdiﬁgl (Gatmgérf E(‘Bébfnénﬁ\})% aRkditbPHHe test ))frhm&évaam that

ux- pressure ratio; using 50-6 maxi mum
mampoabeslstqnoerdetcmeases withvinereasingo Haeee cp@anttvshen the

SRR St bl s Bpa Tt P EPL Iy gl P ltles S04 i

EPet4780160.t Thé Werd i8iathianced iehei prasdiadd bfsodium
conbl nation cannot be neasured, the _Emnetrabl ity of a

[stadeicyisulphatenin tlrsdnmd lipidimgaregates dginimum

| %ﬁ%@ﬁ{dﬁ g %db% I?J%BrstlHé rS%glﬂBfemPéﬁie barrfer)fo increasingly

%\Qﬁﬂfélamoﬁc}erﬁmbnwa'lues hen typically taken to be
up to 3-tines (and nore 15 often up to 2-tines)

smaller than 57% to allow for trivial friction

Fd Lignple JFR 121 HoL90 4t SPCTANGIEE nBE S9rbaBss is

atter |gure al so ~ graphica usttat es
treplaced myr8D8f thensuspersicn tan Ibe(pushaddbswgél a biarrier withl 0.2

pro ort onal to the barrier.trans i St

e geres Prastialy witsgus baRRARE FesitEcS SYRH Wndilthe
RERSIVESPOMvicen oltdniteitiontis & 1ol dw15/Merinp@iasirig $DS) content
Aggregate size (dianeter) determ nation. The average

afggh@gd@e,s pebispreve dhe sitation s measwies inthis ipehseriasy In
Wellirasb SN AREISDS IORteR A8 B8N {Pih o) Fiatife P SPE

ver Izer instrunent and

ngkows & yleair dgwrlﬂraﬂoﬂ 5)f penhbtratien abiity afthet resultingauateiary
5000 co_rrelr\g % {m ant anal ysi s .nmet hod

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 vaiue of 10.

Post-test determination of vesicle diameter confirms that vesicles are still at

least 1.3-times greater than the nominal pore diameter.



and an inplenmentation of software package "Contin"
were used for analysing the correlation curves
obtained with Zeta-Sizer. To anal yse the ALV
OB nts the software delivered by the

w rranuﬁ‘dg%?ﬁrer (cunul ant  anal ysis or "Contin") BIgEP2003/011202

enpl oyed. 30 WD 2004/ 032900 PCT/ EP2003/011202 -94-
Exanpl es 1-120: Conposition96-37.74 - 84.5 ny

Phosphati dyl chol i ne from soy-bean 5 (SPC, - 85%
purity, MFC) introduced as an ethanolic solution
SPC/EtOH 1/1 VN and contai ni ng approx. 10% char ged
phospholipid (presumabl y ani onic

Fﬁ.ﬂﬁp&é HE gcerol) 10 187-34.9 ng Pol ysorbate

Tweeh 80 armaceutical grade; MDCl) 5.6 - 20 rel.
nol - % Sodl um dodecyl sui phate (SDS, p.a.; NMDC2)

repl aci. 8 phospholipid to the given amount ad 1 m
Ii&ﬂgﬂf—'iﬂhosphate buf f er (pH = 7.2) 15 Obiective: to
Hasd nidie syner gi sm bes VPekh gg)st abi |l ising, and
t hus "aggregate adaptabili ty creasing, activity of
Bfo8and f er ent sur f actRimsphatidyigholine flomosdyi-bean 68P®I)t h

a lipid, as the basic nmenbrane for system
conponent. 20 Suspensqso‘ﬁﬁlgleéﬁg}péﬁ ?n O prepare a

1S Ml.triokc®angi ng Sodii Seddcsufptiate r(sbls; telafivecto SPC
range 1 /1 to.9/1, the necessary anmounts of

phosphol i pi d and  surdnscrepiacing phpsphalipidita theogiven merount
ey yi! 0 20%T1pTd SYSBRAR PRGsphHRE BErEF (H = 7.2)

~ Objective: as with examples 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 agareqgate
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.



first stirred at roomtenperature for 5 days and then

Wogilfoﬁlogis’o{yer ed through a 0.8 25 m croneter polycarbonate

10

15

ter to narrow down the starting aggregate PCY/ER2003/011202
di aneter. The average vesicle diameter (2rleS) is
determ ned and confirnmed -9b-exceed at |east 2-fold
the nom nal dianeter of pores in the test filter
(2rpoe), which is approximtely 0.2 mcrometer. This
is done with the dynamc light scattering e.g. by
using a Malvern Zeta-Sizer instrument. 30 WO
2004/ 032900 PCT/ EP2003/011202 -95 Transport (pore
penetration) capability. Transport resistance is
TRbletiedhe éﬁecttd‘fSE\)SJ asrtheo$edand sutfiagtant(MDCohintadtiitien to

not passthrou a 0. 2 mcroneter filter in steri.l e
QB0 (MDP satly mabIh el 1Sk o ahe yesisnpa sy e ik

rflé Bﬁne#es ttz@i ﬁ%bgghgﬁq &%ﬁ-@gﬂﬁ: aﬁ?&%@*hé Bagiged

rig block, Wetheqremsageithfoughca semlmrr'ﬁsable kamieewith pores,
t h | at SPC t I
v(rsp?w? atdgaSnaBe Smalit daan e veRoeasaieiat digmeter.

The trend i s enhanced by the presence of sodi um

dodecyl sul phate in the m xed |ipid aggregates. The
|atter shifts the m ni num anount of Tween needed to

r\r\r vmnhl o hgrri aF P B faY

G Sl oS0 ¥ PATAIAS IS %)
ov\eﬁwsgtq ve concentration val rga"it‘?frtr%?a @W

dﬂ_laf. SPCin the m xed_ any h| uﬁ&gég%ﬁﬁgdhﬁ;SEMJ
epI ced by SDS,_the suspension n be pushed through

baorioD, referénée Tweenciionet er

|_\-':c)
(‘
g
g
q

ores practi d@l |y

>PC/2W@En concentration is as I dqw as 15/1. Ifcreasing
DS Cert—forther doues ot T T{prove the siqgaat i on,

s neasured in this test series.| In contrast,

edugrgag SDS content to and bel dw 10 nol -%t.8Bative to
C _shows a clear deteriagration of peonetration

bi | 81‘952 of the resulting quaterrary suspen’b75n

Nn-=_0 r'\rn(n =

| e

VAL |. ¥ u.||o|uu1 |. ol ol. armvT il o TTUVV Ilcaotlgpu FUI

On 7/1 (in case of 10 nol}-% SI DS con tratlon)
U H8f 7500 TWeen 47 I, when SDg concentrai{gp 1s
et ween approx 2 nol -% and 5 :

15/85 0.75
35/165 0.44

-'Examples 130-131:

Composition: _
[52.1 mg Phosphatidylcholine from soy-bean (SPC),
actual amount = 52.2 mg - Na Chol amount in mg
45.2 mg ' Polysorbate (Tween 80)
5, 10, 15 mol-% Sodium cholate = Na Chol (relative to SPC in the

suspension)
ad 1 ml Isotonic phosphate buffer (pH = 7.2)
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mol - % as can be seen fromfigure 6. In contrast,
maxi mum barrier resistance value of 10 is found for
t he suspensions without SDS and/or with [little Tween

wa2a48889p0 t he properties of which approach tho%ﬁl)zoo:;/()llzoz

plain, single 25 conponent |iposones, which al so have
characteristic resistance vg ue of 10. Post-test
determ nation of vesicle di-aheter confirns that
vesicles are still at least 1.3-tinmes greater than

t he nom nal pore dianmeter. 30 WO 2004/ 032900

PCT/ EP2003/ 011202 -96- Exanples 121-129: Conposition:
14.2 ny Pol ysorbate (Tween 80) 5 85.8. ny
Phosphatidylcholine fromsoy-bean (SPC), as wth

anpl es nol - % Sodi um
@@é@w&eﬁaﬁ sxe@eé F‘ﬂ@ﬁab%‘és'f‘e as@%ereaﬁ&ha&ﬁdam@ctant
(&’l‘ﬁﬁ given anount ad 1 m Isotonic
phosg%gbgﬁgﬁféﬁlb?ZH = 7.2) 10 bjective: as with
exanpl es 1-120, to test the synergismof different

urfact.ant_ action o extended surface aggregate .
Slisn8heiBl prefaizions TR SArEpa SYBPERS TR RFHEESE 880N o
BFARGUS eXaf I-%Wé\%?stoorﬂaké@e‘é%‘?esl (MethedB8t BfmUlation more

exanpl es 1- 20 The only notable difference between
ypifamp beforecagtual mggswwmemaetmaatagma@peas@nagas pre—fltered

HrBEh &0 A barB3ineth S Pa s elvasiies BhErbink: 20 b,
dmméﬁei'l ay detetminslepivithithe dyhaéic ﬁgﬁlfﬁmfeﬁngl%lng ALV 5000

suspen3|on To characterise the resistance of
SR %%&%%sn@erﬁa%mmmer -suspension flux (=
transbanmer flux), the sane nethod as in exanples 1-120
vvas used The reS|st ance was rreasured as a functl on of

mam)Hqt of t

ac{]ua ransport test was one watth relatlvely narrow pore (30 nm) filters,
using different pressures apphed 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 fhus 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.

Exarhples 132-138:

Composition:

See Table 2° Phosphatidyicholine 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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surfactant that is needed to maxi m se suspension flux
across the barrier and 25 mnim ses the barrier

WO 20848380t resi st ance val ue. Experinental dat aPSHFHee8/011202

that the threshold limt is around 6 nol-% wth sone
uncertainty in the 2-6 nmlg¥p region. This is
consistent wwth the results of first test series
(exanmpl es 1-120) except in that the measured

resi stance val ues are now sonewhat higher. This is
explicable by different starting vesicle dianeter and
30 polydispersity. The results are given in follow ng
table. WD 2004/ 032900 PCT/ EP2003/011202 -97 Table 1:

Obfpivbrte 58l e By RisiRRRe 4 riethbisic Bepleia drg (<T)

tombirks) witihacsurfdctant@ivddrp80) inreligid 486C csuspainsiongn terms
phosphati dyl chol i ne ( SPC; I\/FC@ as the_basic 5
plimixachadaieeale adaptakdity asd sglative capghilisy to cross

rier wth pores, which we t
Eeasqé?ﬁ{ae%) sna\-'f&% than the gverage aglgregat ree °
di aneter. SDS/ SPC Barri er transport reS| st ance
sinceieparatiah Heasied Ghogphalipid gngarad smounts
g/e% b?o%gﬁ'gxﬂtgls%gg% ggm @ﬁ&ﬁ%&w%alw ég?mZétlo@&fﬂéﬁ

44 1 131:7 Conposi tion:
F&mﬂi}uigaavemge taggregater dlamad@r wasar¢8rC) 00 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 dependéncy 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 pdssible suspension flux/pressure ratio. The resuilt
of the test series indicate that both ketoprofen and Tween can act as a
membrane destabilising component. Consequently, either of these two
system ingfedients improves the ability of test suspension to penetrate
barriers compared with simpie 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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anount

52.2 ny

- Na Chol

amount in ng

45.2 ng Pol ysorbate (Tween 80) 5, 10, 15 nol -% Sodi um

cholate =

Na Chol

(relative to SPCin the
wadods/asteobsot oni ¢ phosphate buffer (pH = 7.2) V&r/Ep2003/011202
2004/ 032900 PCT/ EP2003/ 011202

-98

suspen

oj ective: as

exanpl es 1-120, but using aagé)fferent char ged

sur f act ant
pr eparati on.
in previous

t hrough 80 nm pore filters.
120 nm di aneter,

appr ox.

(chol ate instea

f SDS).

si on)

W t

5 Suspensi on

The starting suspension was prepared as

exanpl es.

However ,
the test fornul ati on nore
measur enent s,

uni form

bef ore act ual

to make vesicles in

the starting suspension was pre-filtered

This yielded vesicles with
as determned with the

dvawle 2. Expbiinmesialt ahd T8 resilng fél he Pore J;ﬂené@rfatlﬁhaé)qjenments

and

por ga(kg{or nn?%O

a personal

conput er .

ters

hd PREel®d. (

usi ng

Vesi cl e transport

(GRne wWibrarions awaleapali SUsPEnsioag:gh %kﬂl’lqsm)pllpqur(
WOE A Bulsdldd il & DIREF PH. = total

ab

pressures

dipiii ed on the filter to characterise the
penetrability 15 of such sem -perneable filter to the

teést suspensi on.

enetratiaon

ilitv for

This revealed fairly

conpar abl e

the vesicles with 10 mml -

g)éc MFC), a

9% and

Tiweeni8006 chpl Ketoprefeoeedi ngpthe pdre perir at | on| Adaptability
P d - mdapt |ty, { he1 ce Ay
DA N kot PO i R P B A Ll
: (ﬂe(sk.ipmlsorhes) ng conpbnent (>eB fi gure :Not niélrase-bieesul t $<0.3)
—Reeate—t ||a 20—-aeetp P un £ Seeatt—
Sirfactant ihto nfRed I|p?t§” ?Ee sﬂi%@%eﬁgfable 0.415
|mcr ease rrenpr ane 3adapt gbtlestiy0.proport i 4t By, as| onen.602
nnnnnn roYal + ho hﬁ(‘l o nf ondal rocult+c chowvwanl 1+
Ul U Lo/\'u.T“ LSAZ T LI YE"4 ~J o vvrT LI
f*l‘ogure 7. Exarrpl e?3132 13 Q2\5+gbg;rposiﬁ’%ﬁ:ﬂ 4.000
50 0 0.20 + 0.01 227+ 3 5.000
0 (=Ref. Fluid) 0 Not 613+ 15 Not
applicable applicable

Examples 139

Composition: -

75.0 mg

25.0 mg
See Table 3
Ad 1ml

-142:

Phosphatidylcholine from soy-bean (SPC),

used as a saturated ethanolic solution

SPC amount = 75 mg - Brij 98 content given in
Table 3
Ketoprofen, sodium (KT)

Brij

98

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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See Tabl e 2 Phosphati dyl chol i ne from soy-bean (SPC)
See Table 2 Ketoprofen, sodium (KT); See Table 2 Tween

WO Z94/032980 Tabl e 2 30 Ad | nl Phosphate buffer (RSH/EPZP032011202

WD 2004/ 032900 PCT/ EP2003/ 011202 -99 (bjective: to
test the synergistic effecjgpf a nmenbrane
destabilising drug (KT) conmbined with a surfactant
(Tween 80) in a lipid (SPC) suspension in ternms of
m xed aggregate adaptability and relative capability
to cross 5 sem perneabl e barriers. Test suspension-
preparation. The stated phospholipid and drug anmounts
wer e brought into suspension using nechani cal

Il o S5 SEH O 0038 PSBagILe 122125

ability (pore penetration capability / adaptabl I ity).
ux of the test susen3| on f_. sgl
ability {pore pene , capability / adan /). In order to

% ﬂ'ﬂarcgr rfptﬂﬁ'lé in'EFeé odﬁaﬁﬁﬁblﬁ?y B\ﬂSP@W@? %’rrn%r% suspenswns

epen enc mat eri a transport t hrough the
ip@r mrhubtfeatum of Tweenpés ﬂme tqmrth ng’npnneh‘e theveffect ¢frapother '

sufacinat was W@Eﬁs?tsasf 1 Sipier thaneh Gdesieg oingiostic
iﬁﬂé’i’&ﬁ?ﬁ e? n thBGrliSSit 3T Bhi atichEdditReL thé/@ﬁbﬁé@éd Brij 98
was cal Ccu at e

as is described in the main text_ body.

(Oteoyl+obainy r%bbwthodenmnﬁsaxegm@lﬁamlsz)swaslqhos@nn{ hef

PRI i SeRund R/ B B30 B AL R ity

&dictiated asings®y.i’gs i ndicate that both ketoprofen and
Tween can act as a 20 nenbrane destabilising

conponent Consequently, either of these two system

TH& § fé‘fo? iR s g gd with th gel%lge SHRERST e I

barriers conpare
phosphatldylchollne reference Ilposones in a
suspensi on w t hout KT or Tween 80. When a conbi nation
VabkaBf Fitarabults) basdd Trediql. (i fur the iamsbatrierifiixusfeslispensions

t ended f t d il 25
PARIEUISaE 11519 RSPCarE e s aREh 13T} Mg gosnd i 9% 4MPCa) in
dis8nP A& e concentrations, SPC and Brij together representing the total
lipid (TL)

Brij 98 KT o 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 17121 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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Transfersone(r) suspension, wth surfactant
concentration nmuch higher than that used in the
quaternary m xture. Data given in Table 2 justify the

waegiospon. They are al so conpared with those pct/ep2003/011202

pertainint to sinple buffer fluid (Ref. fluid) -in
whi ch the m xed SPC/ KTf Tweepwvesicles were 30
suspended. WD 2004/ 032900 /1 EP2003/ 011202 100
Table 2: Experinental and fit results for the pore
penetration experinents done with various quaternary
suspensi ons of a phospholipid (SPC, MFC), a drug (KT;
MDC1l), and Tween 80 (MDC2) co-suspended in a buffer
Examplesa143-446i pi d Tween 80 Ket oprof en P Pax
Adaptability [nol % of SPC] [nol % of TLI] [MPa] [10"m
Pa -sec'] aa, [MPa'] O (Liposones) 0 > 3 Not .
@hbs- (< 0.3) 0 25 2.41 0.15 Not neasurable
1.66 0.07 345 37 0.602 10 33 0.25 0.03
480 mg7 4. 000 é‘@tai lipi2 (L, Gndudirg7SPE andTwecd §C)Ref .

S fn8 45 22 bnclniBRBH<RBh s4PBbAGTSkE)

Beespdisiei4lyi cholTivagerf 8@m soy- bean (SPC), used as a
saturated ethanolic solution SPC anount = 75 ng - Bri|
Seechablet gi ve®iclafense Tabl e 3 25. 0 ny Ket opr of en,

gl v SeedaRbigetol)' ] 98
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 adaptébility. 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*-value 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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Ad 1 m Phosphate buffer (pH = 7.2) 20
est adaptability / pore penetrability

oj ect i ve:
supporting

to

WO&E‘E“I’Q?F?OS‘) of a different surfactant (Brij) coRET/EB03/011202

with a nmenbrane destabilising drug (KT)

inlipid

(SPC) extended surface aggtedates; WO 2004/ 032900

PCT/ EP2003/ 011202 -101 Suspensi on preparati on was
. essentially the sane as in exanpl es 132-135.

transport ability (pore penetration capability /

adaptability). In order to 5 test whet

her or not

-Vesicl e

t he

FERGEIR RSO RabR but b At baFRiteRRETR: Aot

digwifieahect of another surfactant was investigated.

order to avoid undesired electrostatic

cal cul ated using eq. (*). The
lelgr ser| i

lipid (SPC NFC
in -(di rentf rel atijve concentirati ons,

peasured w-th Bril 08 ar
FXbl leTween 80 1,B1QH 3] Diclofenagy|ft s, Mased on &rmer (*
for t'[iﬁoP/SBf‘S/'t:’W-%]e' 9%96f 1] $US gRIPR] ONs [100‘%%11!
), aldrug (KT 1) and| Bri] %
ISPC "3R¢ 1Br i ]

In

i nteractions
bet ween the anionic KT and such additive, the
uncharged Brij 98 (ol eoyl-chain, 20 oxyethylene units
Tnblenad;i Resuliy ofakiviigpprassuihandOaggregatenbdaptapiliy analysis for
tF‘ei {lng SPC/ KT/ Brij 3/1/0-0.323 ww w m xtures was :

results for
e gl “en Ln

)/ Adaptability
naa,;:[MPa b

' gggcf per repriegenti g he t ot 4l 4_3L_..p||_@b
P Pnpx Adaptgbility| [nol % of. |SPC] [ nol

TL) Net! ) ﬂg Ko.208
a] -

Dordasliedbld

49 oPa -Seq g a8, |17 [ U 34 Z0WA
0_60 2.5 33 066 10 07 266 1786

04@2 N4
33029

S/ 0.417

1 4487| P91 30139448 |72% 33 o.,z 0.06 171 21. 3. 12

5

not for experlinentall data wundertainty

486 T oUUOTEY gITOr [OJg Y accoynts Tor ahatyrical a

which for

nd

Wheguetetberer oslysasemunts 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
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WO 2004/ 032900 PCT/ EP2003/ 011202 -102- Exanpl es
143-146: Conposition: 100 ng Total lipid (TL,
i ncluding SPC and Tween 80) 5 See Table 4

wohosgiza4dody! chol i ne from soy-bean (SPC) See Tgﬁgﬁg?mmuzoz-

Tween 80 See Table 4 Diclofenac See Table 4 Et

(EtOH) 5.25 Benzyl al cohol &‘9 Ad 1 g 154 nM Phosphate
buffer, pH= 7.2 _ bi ectivd% 10 test the effects of a
surfactant (Tween 80) and a drug . (diclofenac), as
two nenbrane destabilising anphipats, and of a

-short-chain alcohol (ethanol) as an additional - and

potentially the second menbrane 15 destabilising

Wpatidyl&heliné,ea nosfierie surfactamt (Twaensd) eind idtbrofén
escrjbed. _in exanple 8 of WD 98/17255, but a nore

HsscriRed dh Jiable &; thebeneficial effect af a suriastanf-likgmembeane

' t&ﬁéﬁﬁﬁﬁﬂ?ﬁ%@ﬁ/rgesrﬁg%@g% ?m%%?\pfli@r}]ki% gfrlrte\é% fﬁﬁ&é& iPtHeCIower

conpari so wtha's

‘inyabse indfortinta higher figx ef trevabdifiedeformsitatibn(thfough a barrier.

ampl es. The results are,given (n F.gure 8 and in

$ oRClusian s PragkeallyineEeciad #4hei St lrguiafion eangains
RAASKGIAL i on assay, it was only possible to obtain a
rough estimate for the adaptability of extended
surface 25 aggregates tested in this test series. The

SF B Bl Babr 8 SUSHA B85 el lsing
nevRsporRshts 'ShblRI B peeent®h ahliggrégatehwith ektdndBdssuritRe in
kept in mnd, however, _that experinmental variability

i dfamyate quastitiesiismaximisgdhe sogaptabilityaf extendsd gurface

Pl aElioe B AU oD R Bl B gfstibbed i the

REBr EPR 09 BisLfficd@mt foi 68aching the goal.

Examples 147-150

Composition: _ _
80.0-71.4 mg Phosphatidylcholine frbm soy-bean (SPC)
20-28.6 mg Ketoprofen, sodium (KT), replacing SPC
H in the suspension to achieve constant amphipat
‘amount | '
ad 1ml 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 .
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change i s reasonable, but the cal cul ated absol ute

Woggfof)&ﬁzg(ﬂce in p* is not significant. Table 4. Results

ng pressure and aggregate adapt abi | i t §CT/EP2003/011202
analysis for 5 the test. Ex Tween 80 Et CH Di cl of enac '
PP. Adaptability [nol % of- 1064 [w % of TL] [ MPa]
[10-"m Pa" aa, [MPa'] SPC] ' sec'] 143 0 0 10 (4.8
1.6) Not 0.208 neasurable .144 0 9 10 2.4 0.04 402
t 17 0.417 145 0 9 20 146 10 9 10 The quoted error
only accounts for anal ytical and not for experinental

boding'0iFabR FHafeedlé Slnieter Wl aRaly Tag T Ry Feictence, a

ebhfppablewuepehsiontasitaiftinglSPU andlssdidrredsdiate if08.75/1

.adaptabl e. The effect is nuch smaller, however, than

mpliraldatio wasiwgedy surfactant, such as Tween 80 (see
Table 2). Sinple use of a nmenbrane destabilising drug
(di cl ofenac)and of a short- chain al cohol, as nenbrane

Mefsiahe tragspere abiityl{ %mt&aﬁohprabilmﬂ addptabliy. THe efflux
onl roduces extended surface aggregates wth an

QHH{R test PHSRENSIQN ot arMespel priesaviisad Wih nitreden gaswas

; . ) e . . :

gRed 8 SR Rruch 27 e el el RARR b BE 8 pengency of
ohatéfaldsErisppsithreugtt tm20 eine pors fiteriin fromt of aardmifirigem the
PR ASHEG: ismBl ariai thERHamUreR B SRt fae SflpcinGs drarter
IpRARRELINES] Whith, ddfitiéRAHe RIptaBIIit] o?@i?é’iés%c? niRéd ahiphipat

e
et hanol -free vesi cl es. However, "even the forner

vesiclsse wassalculatedoas I desoaribed in dheimaimtekt bady: cFhe e

Hesanfis 59385 0MSEARRZy b IS Bl pIEsSUIE 5% reded to

‘achieve 57% of maximum possible suspension ﬂux/préssUre ratio. The

calculated p*-value decreased from 2.41 + 0.15 MPa (mean value + standard
error) through 1.66 + 0.07 MPa to 1.36 + 0.10 MPa with increasing drug
concentration. This is indicative of membfane destabilising activity of the
drug, which arguably promotes bilayer ﬂéxibility and permeability. More
detailed information is given in Table 5, which reveals essehtially 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%.
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‘Wuuapuatc e H—
read] usted with NaOH 25 Jectlve

phosphati dyl choline, a non-ionic surfactant (Tween 80)
and ketoprofen described in Table 2; the beneficial
effect of a surfactant-1ike menbrane destabili sing

wWQam3eazne0, such as Tween 80, is directly refl eed©Eriods/011202

the I ower p* value and/or in a higher flux of the

modi fied formulation throu E barrier. 5 This
conclusion.is practically rnatfected if the latter

fornmul ati on contains ethanol. It therefore stands to
reason that at |east .two nenbrane destabilising

conponents should be present in an aggregate with

extended surface in 10 adequate quantities to

maxi m se the adaptability of extended surface

aggregates. Mere use of a lipid, ethanol and a drug,

aJabte dbscFibseshiilts, t basedr onr egrt (*)i $ori rthef fhacmemtpérmtrablhty

npl
R URTE sk, D sHRATITGREr R T 3¢ SUSPBBRANG Sgacterised
28y %ﬁﬁ&enan&aiq?egoépmmqgtw (KT), replacing SPC 20

in"the suspension to achieve const ant anphi pat” amunt

f\HayPtability

£
I_I Icvtooalry

to é’ﬁbnstrat

' ahncnhnl i n| d and _dr Tal amunt s 30

k&t @gmolefresle] an NSAI D, act[MPa]s me |ag,g[MPa'1]
L / pa able ~0.3
Wtﬁaaextended surf . trjate

nar igpW por es.  Test $USPefist @A5P! € arpagtlrﬁéhsmgﬁe Stlat €@ 415

were br oug, ht |

sushsi on usi ng meghadiféa 0-88oghni sati on. That 0.602

7004/ 32900 PCT/ EPZPOSHBELF {08 - L I aug 735
aggregat e di goet er s around 100 nm For reference, a

,onﬁ{&feamcearsmp'éf@u bn 8316t0.ABhg BPC a8 ¢&% um 0.568

f\ _)l_lrl

'§“I”he quoted &fror only accounts ﬁraatn'é‘l'yt T&r ahd hot for experimental data
uncertainty, the latter often amounting to 20-30%. 5% 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 Phosphatidyicholine 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 mi Phosphate buffer (pH = 7.2)




5 Vesicle transport ability (pore penetration

wog‘{fgablllty/ adaptability). The efflux of the t
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_V@E@Ié‘%h@ﬁoh%bﬂ@ gg@;;&%@# fRion c8 fifty ! &

P2 on froma vessel pressurised with ni tl;(b’lggﬁl%%{gllzoz

was neasured as a function of the time to determ ne

t he pressure dependency of-16®mterial transport through
the 20 nmpore filter in front of an opening in the
nmeasuri ng vessel. Fromthe neasured flux data, the
effective "barrier 10 penetrability”, which defines
the adaptability of the tested m xed anphi pat

[+S scribe
CBIRE0RS to Y83 1R sl Bt 2 iR RE0aRE ahd intyodibrane
deswllwing benghipaiTnech”80,1RAGSDIER, redpBEIRICH) Il %ﬁﬁs of an
si bl e suspension flux/pressure ratio.
eﬁ%ﬁjﬂ@ﬁ@e& @%fesa&e@d@tgbdltwom 2.41t 0.15 I\/Pa
(mean value standard 15 error) through 1.66 0.07 MPa
to 1.36 0.10 MPa with increasing drug concentration.

Suspensionmitiepatdtion wds eesdntiilly tesanhe hi Withdeahples 147-150.
of the drug, which arguably pronotes bil ayer

flexibility and perneability. More detailed

essenti a ~tof 1
keansharrier %itm Détlmﬁsf smspdrnslmmbentamuag HmohYcTRen is much

Highr Y8 Rthe o860 3 coraien ey BRosRhstipid (as the
Basipefphipay) mﬁetbfsrcﬁéﬁ a6 %hé@.ﬁifaéé altive, HHEMbPAndTUSt

be known to be r&zlgl . This is not an issue,

deslabdising suriactanidike ra@nmunat)mmpmmar Tgms almaﬂy seen
B 4 S oA At 25 o

ﬂmsdlwxmd by driving prea];d;regt her practical exanples
reported herein, the final aggregate dianmeter after
narrow pore crossing was at |east 300% and typically
was nore than 400% greater than the pore dianeter, the
final to starting aggregate diameter ratio being
Exgmpiesy154-0590, i nplying 30 fragmentation of |ess
than 30% and nore often nmerely 10-20% WO 2004/ 032900
PCT/ EP2003/ 011202 -106 Table 5: Fit results, based on

€ompdsitidmof fereatds: er penetrability
75.0 mg Phosphatidyicholine 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 mi Phosphate buffer (pH = 7.2)
Reference buffer: Phosphate buffer (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.
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(flux/pressure ratio) experinents done with the
suspensi ons characterised by different |ipid/drug,
SPC/ KT ratios SPC/ KT p* Pnax Adaptability [nole/nole]

wpMoed/of284) "m Pa' -sec'] aa, [MPa''] 10/0 -3 No

measurable -0.3 4/1 2.41 0.15 Not neasurable 8?1%2003/0"202
3/11.66t 0.07 - 0.602 2.3/ 1.36 0.10 345 37

0.735 Reference anionic TFre#%1.76 0.13 318 39 0.568

5 The quoted error only accounts for analytical and

not for experinental data wuncertainty, the latter

of ten anbunting to 20-30% 56 These Tfs vesicles were
prepared from an SPC/ Na cholate 3.75/1 nol/ nol

m xture. G aphic representation of the results of

these experinments is given in Figure 10 9. Exanples
SIS RIBS p o ation: a8 with exempIeS 945157, 7 g
Phosphati dyl chol i ne from soy-bean (SPC) 25.0, 25.0,
0.0 ng Ketoprofen, sodium (KT) 0.0, 25.4, 62.3 ny

‘ ) [ -ad

pITatce pu e D = T ne, 9 vav,
roEasMEDBY Hid 262 seridd(-cohfimntandeexpand 8¢ findfhgs obtained with
syner |st|2 gf fect_of the second and first nmenbrane
FoEmiles; 4 figd BnpHivRan esting Rsgthe |secepd gnembrane  destabilising
r ' ' i f .
asnsAeNChrohe U5 B offes SIS 1 EEARFte paers even
ayemtthis syrfabtant deeprasent irh the amaternaty miklite merely in small

MG A PR oSl e REirr S Pt e e S Bppr el
QUE PRIV afENEdM| Bistte? 5ThofbeT WaSatal §ivBCHh Table 6 justify the
conclusion. They are compared with the reference non-ionic Tween-based
Transfersome® formulation (Reference Tfs) and with the buffer fluid
(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

| quatemary 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.



woged/

10

15

20

hi gher than. for the fornulation that contains nerely
hos({)hol ipid (as the 10 basic anphipat) and ket oprof en
RWO0surface active, nmenbrane destabilisi RGI/EP2003/011202

surfactant-1i ke anphi pat) conponents. This is clearly
seen from Figure 10, whicipdl |l ustrates. pressure
dependence of said suspension flux divided by driving
pressure. 15 Exanpl es 154-158: Conposition of
aggregates: 75.0 ng Phosphatidyl choline from soy-bean
(SPC), 20 the actual value is: 75 ng - Tween 80 anount
in nmg 25.0 ng Ketoprofen, sodium (KT) see the
following table Tween 80 ad 1 ni Phosphate buffer (pH

;‘ré) %eﬁ%d’@drﬁérﬁ”ce BUTRer - P

osp
ective: to ptudy the effect of r1el atlv
concdmp aof SRCHf a kur f BRalnt . |aE1Q e Passamy

eicot cqu HsTTrg—arptT et e tiloeya ldUI—I_é% gtéoem

sdrface m xed anp |pat adqar edat e 4/ 032900

R64/{BPZ®03/ 011202 } m +($0§pqn3| orfza&:eﬁar at| on: 4961

wi t H ovannl ~c 147 1 \act ol

JER e on capani 1] (70 bt dor 11 coE h2on al 520

meegEed in this tept 02r4 @63 clonf | ranBcEldQexpard t 348

find nnc fa¥als a_l_n_e_d__\A, 147150 —Tweear —acti A

487¢|e5 second menbr hn@-22 %02 ab) | i si 4t £ dénpondnt 4545

T BT [ R&ferente To0! 11 1Y Pl200£6.01 SUsPensyi:1 g PengtT aooo
barrl(e{,vgeg)ven when{ thi's surfac ant 'S present in the

b ef-'tét&r‘e’hcla!'ﬂi&h:“' © WO _ 'I\@Ht%pﬁi?cable

rel g (btfﬁer oncentrat_ on o \_/veen i s at 5Feast _

%' U"'qjgﬁ érforanly acgo '-”r'gglf?{:rf glytical LR StTor ?bé’ﬁméﬁtal data
uncertainty, the latter often amounting to 20-30%. :
'Reference Tfs vesicles were prepared from an eqwmolar (50/50 mol/mol)
SPC/Tween 80 mixture.

Examples 159-160:

43.65 mg Phosphatidylcholine from soybean (+85% = 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.
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wo bavadsa90m Whi ch m xed. anphi pat vesicles were

conclusion. They are conpared with the reference
non-ioni c Tween-based Transfersone(r) fornul ation
(Reference Tfs) and with the buffer fluid (Reference

. . . S P
suspended. 15 The suspension viscosity for exanc'pﬁ/%mfngo"mz

was around 730 nPa s at 20 RPM Table 6: Fit results
for the pore penetration exbg?Tnents done with various
guat ernary suspensi ons of a phospholipid (SPC, stable
menbranes forming conponent), a drug (KT; 1st

menbr ane destabilising conponent), and 20 Tween 80
(2"d nmenbrane destabilising component) co-suspended in

Fdruhé ?Urp@ée, thé tRysest ek as/ véﬁmgfévﬁcﬁsi vt patents
Tween 80. WO 2004/ 032900 PCT/ EP2003/ 011202 -109 Nr

Tapelicatignsbeenteprodppas camhiniapialithe potenfially gelesmat explicit

8EBhinbs ot & reyiats aly unhde] Erg Bty HoBLudkeR were
Ghécted cOFre8pONdiAgly? eR86pt bb theduSagisof Mobs nitddern Hhalytical
4,348 157 7.5 0.22 0.02 213 14 4.545 158 Reference

ethedso 0.01 227 3 5.000 (Tween) Reference fluid
Not applicable 613 15 Not applicable (buffer) The
quoted error only accounts for analytical and not for

Syspensiom prepadation: Qm thes bae mapd, theecdreentratiohtof the surfactant
Ref erence, Tf s .vesi cl es wer

rount | 0, 20-30% .
Shiseh B wheih ants asia RaabrneclastehilinaGPimpanent, was used at
%QIJ\Y&Q§Dg§@st€ﬂﬂ¥éﬁam§l@%—ﬂ§_o¥%ﬁ@%65 880 (or of the
Composi tion: 43.65 ng Phosphatidyicholine from soybean
emavalentricy 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 optimhm
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 kétoprofen,
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 miceliar suspension and implies that the
tested mixed lipid aggregates are colioidally not stable. Determination of the
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hydr oxi de 15 5.25 ng Benzyl al cohol 36.51 ng Ethanol

WOP904/883900 g 154 nM phosphate buffer, pH = 7.4 PCT/EP2003/011202
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Qbj ective: - The confirmnovelty of the fornul ations
described in this 20 appligation in general. W

2004/ 032900 PCT/ EP2003/011202 110 For the purpose,
the cl osest exanples given in previous rel evant
patents (applications) were reproduced conbining al

t he potentially rel evant explicit teachings from such

BAPIRIR dieiste O a0aRaaIss M SUoBUSPeRS ROV TS dypaTn: laht
RAREHAY %N@‘n‘fﬁtﬁé EBAAA&8N ( lﬁé%ﬁ?ﬁh?t ﬂ@ d?éﬁié?éraép&ﬁ?ax S nm,

the one e concentrat’ion e surfactant
Wlmeim isSincomipiatibleawits existencecobvasnicles)est abi | i si ng
conmponent, was used at the |evel suggested by
exanpl es 40-49 of USP 6 165 500 (or of the 10

@Mt% 'tﬁ@tprgﬁ’argﬁaﬁ wiftthe! dorredipoRdiig Bliffdr fidmit 15% t@tfal ||p|d to

sphati d hol i ne and Tween 80 was chosen,

aid)a/ptt@ﬂai hpldymklm%aﬂtlaﬂwtha sampraksesdation fw%\amomborated

shs PN Base ot fnd Siind SnBiRRfoD hPRAL phPeAic RSt

@olubiRsationesy Twaen oheveRal iedattion bPrdiateke ketfagtaat en,
which binds to-lipid bilayers and makes such 15

mmseaﬂaﬁom’ev a fﬁp 9512 thigeereaieg a:3P Eibwsee §d2/1 mol/mol

bi‘.%o I forafefiC Bt wlutdyiskPdfistable
aug ICI yln@%@ggﬂg %#br two - 0 %er

I‘@Qr@atedl C| of enac and i buprofen, e.g. in Practical
Exanpl es 8-17 and 18-25. 20 The tested nenbrane
conposition thus corresponded to the optimum SPC/ KT

:ﬁ(c%rﬁcr)lz gggﬁﬁfébﬁ%d ﬁuzﬁtﬂe%oﬁdftﬁé rather Rivirdfativeaeslas0
concentration proposed in example 158 thus destabilises the three
component lipid aggregates to the point of solubilisation, or at close to this-
point. Compositions originating from the combination of relevant
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-phosphatidylcholine
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%)
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an increased nolar SPC/ Tween 80 rati o. The wei ght
percent of ketoprofen, relative to the total lipid
concentration, was thus around 3/1 and hence simlar

W0 30041932900 aught in said exanples in WO 98/ 17255 d®Ep2003/011202

di cl of enac, which cover 25 nol ar ratios 4/1 to 1/4.
Also in accord W th V\D98/1 an isotonic
phosphate buffer was used t suspend the resulting -
m xed |lipid vesicles. Hydration of the conponents

m xed in given proportions produced a clear,
yellowi sh fluid. This is indicative of mcellar
suspension and inplies that the 30 tested m xed lipid
zﬂg@gmt es are dNa metabisulphitet st abl e. Determination

f WO 2004/ Q329Q0. PCT/ 1202 - 111
%(ISE-E% di anet e&fﬁ?&ggbﬁgﬁé(t ggﬁﬁ%uch suspension with
Um)ehg}am c li ngutyIﬁ?QFd)@lléIUSnéQBHm)WEd t he concl usi on

(1msan particle dianme appr ox nm which is
@Mt i bl e wi tMetbylparabere of vesicles). 5 Diluting

par ati on he correspondi ng buffer from 15%
tgtﬁoﬁ{ ipidto I'%é/g?lgtal Li pid, making essentially

525 see  obser vaBeryl alcohber corroborated the result.
Based on the exi_sting information about

@AobBhat i dyl chol’-hEMdJInesnhate kuffen Ay =den 80, even

a:reduction of relative surfactant. concentration by
a factor of 2, thus creating a SPC/ Tween 80 2/1
i@bjeatives] Finst, ko wheck oaeimbrand destabitising & aggreYate

ket o e still would._y eId unst.ab gregates. .
AHBPHEHY dhorsasion st ot KBRS s iRdhe £eR0R of Gapceritrations
{dgggméggt.mgkanouscmeﬁﬂ&ﬁ@tgéwusmqssqso %@g&aﬁvaéﬁt EP

|ises the three conponent
4dPetfift A1)+ dhe mesyltsi, givest insbahle7, icoafimo rhhatdhe adaptability of

TheSBglebeith PPl n TR of B fen B4 Et S BmiY

pacpoded o RMEtibAd55 and EP 0475 160 Al therefore do
not fulfil the required stability criterion for the
extended surface aggregates and consequently do not

ISHURECRS tadh 'ltzt)ig ﬁgé&t dfyRien %fﬂébiﬁ’ééreRWai réldo¥liphite; 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.
preéssure 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, methyiparabene, and
benzyl aicohol) were included in the formulation. Characterisation was done
as with examples 147-150.
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25 Conposition: 66.71 ng Soybean-phosphati dyl chol i ne
Tween 80 22.21 ng Ketoprofen 0.00 / 66.71

11. 00 .
WO@PW‘A‘I‘?&{’%( Et OH, for exanples 16 and 17, respec?ﬂi@l’%r‘rg/ﬂllzm

30 11.56 ng NaOH (30% WO 2004/ 032900

PCT/ EP2003/ 011202 -112 0-%@3mrg Na net abi sul phite 1. 00
nmg Di sodi um edetate (EDTA) 0.20 ngy

But yl hydr oxyt ol uene (BHT) 1.46 ng Met hyl parabene 5

1. 00 ng Linalool 5.25 ng Benzyl alcohol ad 1 g 7.8 nM
Phosphate buffer, pH = 7.2 bjectives: First, to
check nmenbrane destabilising and aggregate 10
adaptability increasing effect of ethanol was in the
range_of concentrations described in previo

al us.. .
Tablen7; Results & distings prgssute @nsk aggrega agaplailitygnalysis for

e results, given in Table 7, confirm
?’ﬁ%rﬁph%g%ggt@gi lity of the aggregates proposed in

Of H—s—far—tnferror—tothat f—tthe TEW Y T
rgé%‘%‘@%ﬂ‘%“or mul ati ons| 15 Second,|{to te'sfbt‘“a’% he ef lAggPtabmty
f system stabilisers|(Na [MRabisu Hiotkg:/ (BDFRa)] BHE, [MPa™]

onzZAL

OO0

Eabih PO o 2L O T e RSB by 422

M

t{hNExample 1E2(WB\EISYt END.033 2020@8SS| WhRBH3 BT ern) ne 7.519

ha cilicnancian ahi li+4 + A~ ~rncc on neraaak

the ﬁgﬁge“dénér OB BFE . s £or,analyfic g%ﬂcdsﬂéf for experimental data
gﬂag&ﬁhg)_lty, are not inacceptably affected by such :
addi t1ves. Suspension preparation. Vesicular

internmedi ate preparation with 17.14%t ot al

Specifically, the pressure required to drive vesicles through narrow pores, p*,
was found to decrease in the presence of EtOH from 0.233 MPa to 0.133
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 aggfegates
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,
confirns 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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| ﬁga"rm he linit of 10WatergnioG mbhb

i pid contai ning.no ethanol and ketoprofen in
i dentical concentration as in 25 Exanple 157 was m xed
with the SPC mass equival ent of ethanol. This was

Wal2004/082900mat ch as cl osely as possible the exanmcegE&ua,ymnmz

given in WO 98/17255. To neet the needs of

phar maceuti cal formul ations well, several

suspensi on stabilising agen{@s( EDTA BHA,

nmet hyl par abene, and benzyl al cohol) were included in
the fornulation. Characterisation was done 30 as with
exanpl es 147-150. WO 2004/ 032900 PCT/ EP2003/011202
-113 Table 7: Results of driving pressure and
Exygmeplesd 633465abi | ity anal ysis for exanples 15 and
16. Fornul ation PP, nax Adaptability [MPa] [10- kg /
(n2sPa)] aa, [MPa'] Exanple 161 (no EtOH) 0.233 t

.@%%?ggg@n.s 7.4 4.292 Exanple 162 (with EtOH) 0.133

: 9.7 7.5 99 The guot ed error only accounts
7bérimgnal yti cal and n(ﬁhdsphat! yeholinmiram sky-heas (SPC),

certainty. Specifical t he ess required to
glg Md vesicles throuzﬁat é/ﬁof ifgij %5 was found to
S‘é@ tﬁéi’f@lldmlnbhﬂblér es angeerP80 raHo% i‘éféh%g?ﬁﬁsm
nPa; this is a decrease of 3# prox. 40% and thus
¢

sed FabBk 6 for

conparison). The reason is the limted assay
resolution, which for p* in the studied situation is

@ : fp et ithi@ influenecedf lﬂfblﬁlctﬁr;dﬁ‘@th aﬂmmbhlk??organlc
ari.son fa:) tueo sitive effect on .
hdeon tg&pﬂdoﬂﬂtﬁw Rmbeed wp’vﬁa@éﬁgwq@fes stigpprded in

§ucﬂ§n3él€ct?6l £thanol in the range disclosed in USP 6

165 500, EP 0475 160 Al and WD 98/ 17255 only increases

t he adapt abi I|ty of tested aggregates noderately.

1 Q I s, reached. by. cogpar,i exa les. .
RSioh Rafaiter i"ﬁsltg I was
bﬁ@pdﬁe}i es%@nﬁ@l:}paé Mﬁmlexa‘mplé% 145450 Se)fdeim"@m}ﬁfthéfbuﬁér was

161 and 162 and 157, noreo

sometimes exchanged for water W|th practlcally 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.
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confirms that the tested system preservatives (Na
BHT, benzyl

al cohol ) nei

LSyl phite; EDTA; t her
wogﬁé 'e; Hczz%&\bﬁegat ivel y the desirable extended surfBcEEF2003/011202

aggregate adaptability nor do they change nuch the

pressure required for

transport through a nano-porous barrier.
2004/ 032900 PCT/ EP2003/ 011202

Conposi tion:
(SPC),

5 25 ng Ket oprof en,

sodi um

25 WO

(KT) See the

follow ng table Tween 80 (nol-%referring to SPC)

1 mM Water or

50 nmM buffer

(pH = 7.

2) hjective:

dr i-dilhg adequat e suspensi on

-114- Exanpl es 163-165:
75 ng Phosphati dyl chol i ne from soy-bean

ad
to

FbRadlatidgke | nfluence of 10
inorganic 10 electrol yte

anmphi pat aggregat es suspé
10018 T WaBn PT epar at r on_ ar
suspensi on was prepared
nePPLI80, except in that t

I ¢ sprengt

on t he.ads
nde[ME'larL

S

h of tmg, bul k

)t ahj | it f,
Pl Pt 5Bl

-Addaptability
Xe .
yfeeIMPa b

009937763 §

essenti al |
he buffer

T1 SabiPQ. g Ine
y as with exanJ
was 15 soneti

es12.041
pl es
TES

1B "%@@@'eﬁor Water W thn
pHval ue. This had inport
SPanil buler; EAGIR MM) of t he

PEIEH (-

ant conseg
bul k el d

y tlg3paiy

uences.
ctrolyte sol ut

When th

4.000
e

on

78 L%
| ¢€g
nglbsifferhanges. This

JERC B398 vi EXHE S
Ionisation 1n T
nodi f

ree o

7.5 ~% n, 6.3%
fmus e consi| dere en o
SoasMauffer, | givigmmlor mul at i

YO58 ©

ransferson
i es - nost

M OT 62 3@ T on
e(r) suspensio
probably decr

na”%.zze

Pases

esi gning p
on conposi

ptathhg v Wi
rodug}t‘%’m t he
tion. Experine

7 602

ht al

il %rgiri e Ea@?‘%ﬁ”@%  fuP2° f*%"E i dr_thé EE Fansbar

e 5600
[ier’

flux/driving 25 pressure ratio (barrier

penetrability),
with
Examples 166-167:

Composition:
75.0 mg

25 mg

12.4 mg

ad 1 ml

Ketoprofen,
Tween 80

sodium (KT)

Phosphatidylcholine from soy-bean (SPC),

BufferpH=72and pH=7.7

of various quinternary suspensions
KT as the drug in different buffer systens.

Suspension preparation and characterisation: see previous test series.

Obijective: to test the effect of ketoprbfen 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
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30 WD 2004/ 032900 PCTI EP2003/011202 -115 Formul ation
p* Pmax Adaptability [MPa] [10""m Pa-'-sec'] aa,
fmMPa''] 10 nol-% Tween 0.49 0.02 212 8 2.041 no

woubé4032900 nol - % Tween, 0.25 0.03 230 17 4. OOIOCT/lE?g @%11202

buffer, I = 117 MM 7.5 nol - % Tween, 6.3% v/v Et OH
0.06 194 23 3.226 no buffq;67 5 rml - % Tween, 6. 3%
v/iv EtOH 0.13 0.01 248 11 692. 50 m\/lbuffer, I =
117 mM Reference Tween Tfs in the buffer 0.20 0.01
227 t 3 5.000 Exanples 166-167: 5 Conposition: 75.0
nmg Phosphati dyl choline from soy-bean (SPC), 25 ny
Ket opr of en, sodium (KT) 12.4 ng Tween 80 10 ad 1 m
Blitratablepsompanenta ketoprbfen? Detsilechresuits are givear iatthe following
g? I%I‘?r acterisation: see previous test series.

B to test the effect of ketoprofen
i oni sati on, which above the pKa(KT) 15 - 6.4
increases vvith pH, on adaptability of the drug | oaded
Mogifle| P Fit NRHHS! Basede e g ngﬁapfo?bmétye%&ufé Woralised
ornmul ati ons contal ning thr conpone
wdransbafriarfien of iKTodfesuspensiores abdifferdritgil st at e of |ts
only WO 2004/ 032900 PCT/ EP2003/011202 - 116

pH p* - Prax Adaptability
| [MPa] [10"'m Pa’-sec™] | a,, [MPa™]
172 -1 1.66 £0.07 345 £ 37 0.602
17.7 0.62 £ 0.07 237 £28 1.613.
Reference Tfs 0.20 £ 0.01 227+29 5.000

Examples 168-169:

Composition:
100 mg/ml Phosphatidylcholine from soy-bean (SPC)
as large unilamellar vesicle suspension
254 mg/ml ‘Ketoprofen, sodium (KT) in solution
Buffer pH = 7.2 and pH = 7.7
Mixed dun'hg experiments to yield increasing relative
ratio of KT in SPC aggregates suspension.

Obijective: 1o 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
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titratabl e conponent, ketoprofen. Detailed results are

venlnthefollovvlng Table 9. Table 9. Fit results,
Wbl

¥ eq. (*), for the pressure nornal i sedPCHEP2003/011202
transbarr| er flux of KT-Tfs suspensions at different
pH pH p Pmax Adaptability-1lWRa] [10""m Pa'-sec'] aOi
[MPa'] 7.2 1.66 0.07 34537 0.602 7.7 0.62 0.07 237
28 1.613. Reference Tfs 0.20 0.01 227 2.9 5.000
Exanpl es 168-169: 10 Conposition: 100 ng/m
Phosphati dyl chol i ne from soy-bean (SPC) as |arge

U e el R BB £ 774 AictBy BPre heh §5% Y 6 4RG R Bfisea
ahd vhardthanrs0% of e drug iRt viesicle botihd, bulcetsefly ingthe non-
relative ratio of KT in SPC ag at es suspensi_on.

chpw@ed fpem, whichedees Ret @Qﬁtﬁbl‘ly‘e pldg@eamram%swf icantly. SPC
S e ] BB AR N R Rt sl ool

ﬁbgpntélﬂ‘te ﬁudsehoé iofi sorreSion)sextekdioprofen, it wite pantiyed by
measurj ng the turbidi t%'of a, suspension (10 w% of

dgpigoilised) asdemansiiade 'bBrQi’Lﬁqsr@(ajﬂﬁléésa ve addition

of 1 Msolution of ketoprofen. In the first test
series this was done in 50 mM WO 2004/ 032900
Pae/ dee200 FpeiaEnht wasl Feridrosedhat pHiuM1.6; uadepwmch?candltlon

e th 0% of .t he dr i s j0onis nor e
Bl K onfoh mbfiuli 44 dowottatid s ipca aver e
5BRiblRAtioRNEE. HREmbPaRR d@Bta‘Eﬂns‘éﬂSﬁ éé?ﬁadﬂﬂ?t S@lbifisation of SPC
F'ipi d menbranes significantly.
membranes was now observed when the molar ratio for the drug i in vesicle
bilayers was above ketoprofen/SPC ~10.8/1 mole/mole. 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 buiffer (pH = 7.2)

Objective: to demonstrate the usefuiness of another sur_féctant, Brij, different
from Tween 80, to increase the flux through narrow pores of ketoprofen/SPC

extended surface aggregates in a suspension.



vesi cl es under tested these conditions were not
nmeasur ably solubilised, 5 despite the presence of sone
i oni sed ketoprofen, but were partly destabilised, as

- WQlaemsegoat ed i n previous exanpl es. The second pCT/EP2003/011202

10

15

20

experinment was perforned at pH = 11. 6, under which
condition all ketoprofen _nglkecul es are deprotonated
and hence have a maxi mum 10 'sol ubili sation, i.e.
menbr ane destabilisation, capability. Solubilisation
of SPC nenbranes was now observed when the nol ar
ratio for the drug in vesicle bilayers was above
ket oprof en/ SPC -10. 8/ 1 nol e/ nol e. SPC- ket opr of en

i was eesentiadly Ithe isaunel ag dmpramples,i47/150.
menbrane sol ubilising capability. 15 Exanples
170-174: Conposition: 20 75.0 ng Phosphati dyl chol i ne
Pletdsrymiredtivn. SHe flussfuspensiont offdttedded barfadd aggregates
solution)_ _the actual number is: 75 ng - Brij content
gontaining 1 G pKdtand, IR 6ase B8P wasdneasured usiig thg same

HB B 3% I ustlt 02 dBesocte CBRRRIR Mqtinh BaoR  The o
giffsrantamias that onlych ihglecaviving pressiureanaslised for suspension
i ncrease the flux through narrow

p of ..
EBREBREHICSPA- ORGIBRRILP™S (e FalO 8% 5 Telgaded and of empty Bri
SREBA RHes@ WAL ABMAPEORE Frik)FP2003/ 011202
uspensi on preparation was essentially the sane as in
exanpl es 147-150. Flux determ nation. The flux of

SHRPRRDIE By he P2 S0 RUACLEGR BAOAEY o8 AhB eyt
SEr Wit 20| OF @its i pofiithdall ark0giveAd Tapiapo.abi ity
determnation. The only difference was that only a

single driving pressure was used for suspension

Table 10: Flux of mixed amphipat suspensions thfough 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™]

10 <1 '
25 | 10 >10
5.0 30 >30
7.5 R 29 >29

Examples 175-178:

Composition KT Form(ulation) B (Expt 175):

Weight-%
2.857 Ketoprofen
7.143 Phosphatidyicholine

3.000 Glycerol
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characterisation. For conparison, the ratio of

o ?4'/&?&%‘3' and of enpty Brij Transfersones(r)_was
cal culat

ed (= Rel. Flux). 10 The results of thel/EB¥03/011202
series nmeasured with Brij 98, a pol yoxyet hyl ene-ol eyl -
ether with 20 CE units inpBar head are given in
Tabl e 10. Table 10: Flux of m xed anphi pat suspensi ons
through 20 nm pores in a seni-perneable barrier
driven by trans-barrier pressure of 0.1 MPa. Brij 98
content Flux ReL Flux [nmol%of SPC] [ng CM2 sec'] O

2.5 10 >10 ; i1l .Emol 15 Exanpl es
2;@%7- 178:  Compos? ‘?'gﬁsﬂ’f&ré%}dn?(lﬁ%aﬁg%%’%s (Expt 175):
RO20Nei ght - % 2. 8PRodfiate baffensalfs 143

Phosphati dyl chol.ine 3.000 dycerol W) 2004/032900

89 Ep20037 0112dpalool 119 2. 087 Sodi um Hydr oxi de, 50%
f@%) 0.120 PhesBARINS cBEfi€'ESRAt s 0. 100 Li nal ool

%. 100 Di sodi um e%et ate EDTA 5 1.250 Carboner 974

102300 Car borer G8dmar. 990 Propyl en Gycol 0.200

OE%]H' par aben Carbomer 1342

1.000 Propylen Glycol

0.200 - Ethylparaben

0.525 Benzyl Alcohol

0.020 Butyl.ated 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 Methy! parahydroxybenzoate
0.525 Benzy! alcohol
0.100 Linalool
1.250 Carbomer (Carbopol 980)
3.00 Glycerol
79.879 Water
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0. 525 Benzyl Al cohol 10 0.020 Butyl ated hydroxytol uene
81.499 Water Conposition KT Form (ul ation) A (Expt
176): Weight-% 15 2.290 Ketoprofen 6.870 Soy

warbenapbzioo dyl chol i ne (SPC) 0.850 Pol ysorbate (pk¥®E#h003/011202

80) 3.651 Ethanol 96% 0. 930 NaOH (sodi um hydr oxi de)

20 0. 235 Phosphate buffer s@ot_s 0. 050 Sodi um

nmet abi sui phite 0.020 Butylhydroxytoluene (BHT) 0.100
Di sodi um edetate (EDTA) 0. 250 Met hyl

par ahydr oxybenzoate 25 0.525 Benzyl al cohol 0.100

Li nal ool 1.250 Carboner (Carbopol 980) 3.00 dycerol
79.879 Water 30 WO 2004/ 032900 PCT/ EP2003/011202 -120
mw&@mmgwﬁ%k

d desk
PSSR R P At o B 25 B KT gk oo
\énggleﬂ%ﬁtsa hﬂfrpéa%SeﬂhEaﬁBﬁmbropaﬂ% AV anﬂnéﬁiat%dlarbraaﬁu

onmer in purified water. 5 Conmrer ci al oral

Garhomer inpuriedpadeien Rati ophar m (KT Rati ophani)
( Expt .

Commercual oral formulation Ketoprofen Ratiopharm (KT Ratiopharm) (Expt.

78) according to desk physicians' reference each fi Im tablet contains 50 mg

KT in addition to microcrystalline cellulose, gelatine, SiO2, corn starch,

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
anaésthetised 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 mi each) were taken 0.5, 1,

2,3, 5, 8 and 12 hours post applicatidn. They were kept frozen until analysis.

Ketoprofen concentration was determined with HPLC using standard

methods, in case of muscle tissue samples after the specimen



178): according to desk physicians' reference each
filmtablet contains 50 ngy KT in addition to

WO BEY st al 11 ne cel l ul ose, gel atine, Si02, cBEHEP2003/011202
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starch, talcum crosscarnel ose sodium M stearate,
hypronelose, macr ogol, 10-dBVYeerol, dyes E 171 and E
172. Preparation of fornulations A and B, which both
cont ai ned extended surface vesicles, was done
essentially as described for exanples 147-150.
Commercial conparators were purchased in a |oca
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gastthree ammnpaﬁmmbonem prepardtionshisy ccphagnaors with| two

RN cOT R B GAtions 19 delver SupiSAR, ¢RI

aaéh X.ﬁ’nkiér thé‘@é;ﬂﬁ;b%ﬁ BileBHE B Siah] Thefeatetistive ned

using standard 30 nethods, 1 n case of nuscle

mmstxgatedrﬂssge depthethe geeaterisithe obeervashadwantage

(RARAIGRAL SRS Bt T REL R e, 72, O T

ti me-point data. Results of experl ments are given in

Tables 11. and Fiqure 11. r 5 the di vi dual
TaRledterhien vecerdng cusve ADEomnia mig o esstied with

)A'ifﬁérghﬂg'r ?ﬁégrougb@tl ons conparable to the nmean

because o size, the overall data
anal ysi s does denpnstrate the superiority of at |east

hree anph]| GabrieotpohEatmypaiep®r at | bosyulakproAnppKT Katiopharm® |
i th two | gy (n=7) (n=7) (oral, n=3)

Superficial 102 209 306 7
| muscle |

tissue _

Deep 53 147 301 E

muscle

tissue




- 10

arfphi pat conponent formulations,

to deliver

an NSAI D

(ket oprofen) 10 deep under the application site on the

skin. Th

WQ 2944982980 er

nmuscl e

(n=4) (n=7) (n=7) (oral,
Deep 53 147 301 9 nuscle tissue
-122 Table 11 b:

7 nuscl e

2004/.032900 PCT/ EP2003/ 011202

e greater

tissue

is the

is the observed advant age
0-1.5 cm deep nuscle > 1.5
Area under the curve (AUCO
nmeasured with 15 different

t

n=3)

cn.

i nvestigated tissue depth

( super frcaiEt2003/011202
Tabl e

11a:

[ng x ng-1 x h]),

formul ations in pigs
Gabril en Formul aion B Fornul ati on A KT Rati opharm

102 209 306

Superfici al

20

}gmﬁrbﬁbr{(%tmof% fEEhepneeniration insuperficialanusels dissue

th?ﬁﬂﬁ) (ng/mg) Time Gabrilen KT-Tfs Form B KT-Tfs
I'—( A KT-Ratiopharm (oral) (hours) (n=4) (n=7)
n=7) (n=3) 0 0.0 0.0 0.0 0.00.0 0.10.0 0.0 1
E e3 ‘)%W fFoﬂrnOBl «T- Tfs]F%n%ZK bKT'-:Ré’{ﬁ:ghﬁnn (oral)
(gh 'L16-gi} 31091 03.2 25,.728./5 1.40
1 7 1871 J 45. 451 ) 2 @‘—i 83. g 19. 614183
22.017.9 8,0200.0 | Tam.@ibl@- Ket opg, @MUH (KT) 0.0+ 0.0
¢oncentfation inldeep miscle fissue (ng/ng)l Tine
Gdbri | ef( PP :F3Ts Mkt 48.6KT- Tf s5KF 483 ophar m (181 al1)2
12 1281226 75.2 +83.8 36.3+32.1 1.6+ 1.2
| 3 109+ 11.5 3.0£3.2 25.7 £ 285 1.4+ 0.3
195 19.31£18.7 129+ 111 452+729 0.7+ 0.2
8 3.8+3.8 196+ 17.9 22.0+17.9 0.2+ 0.1

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 0.020.0 0.020.1 0.0 00

1 2623 | 534:665 248+ 19.0 15£16

2. 5493 | 63.0:519 188215 18£1.0

3 9.0:9.3 14108 498718 16£05

5 79:58 5622 49.9% 650 10+02

8 29029 | 141:109 30.2+28.7 03202

Examples 179-180:

Composition for ketoprofen in carrier suspension (KT-Tfs sol):

Weight-%
3.435

10.305

Ketoprofen (KT)
Soy Phosphatidyicholine (SPC)
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(hours) (n=4) (n=7) Form A (n=3) (n=7) 0 O. O O 0
0.0 0.1 0.0 0.0 1 2.62.3 53.466.5
WO’!?%"%”@’ 1.6 2:. 5.49.3 63.051.9 18.821.5 1. QCI’IQS’ZO@/OIHOZ
9.0 9.31.4 0.849.8 71.81.6 0.5 5 7.9 5.8 5.6

2.2 49.9 65.0 1.0 0.2 812392.9 14.1 10.9 30.228.7
0.30:2 Exanples 179-180: 10 Conposition for

ket oprofen in carrier suspension (KT-Tfs sol):

Vi ght - % 3. 435 Ket oprof en (KT) 10.305 Soy

Phosphat i dyl chol i ne (SPC) WD 2004/ 032900

EP2003/ 0112 oI ysorbate (Tween 80)
?2?57 Et hanol %@y@oﬁé@@?‘%ﬁ i um hydroxi de) 0.235
PhgFphat e buf f eEtisid 96% 0. 050 Sodi um net abi sul phite
0. 020 Butyl hydroxyéigl uene (BHT) . 0,100 D sodi um

@§8Bat e (EDTA) ¢sodiumyydsaxige) dr oxybenzoat e
5 Benzyl al &Fﬁé} nal ool 3.00 d ycerol
@ﬁé% Wat er Coﬁ"g'gg#tl on %kah%oprofen in carrier gel
0850Tfs gel ): $ddium metabisulphite

0.020 Butylhydroxytoluene (BHT)
0.100 Disodium edetate (EDTA)
0.250 Methyl parahydrokybenzoate
0.525 Benzyl! alcohol

0.100 . Linalool

3.00 Glycerol

74.695 Water

Composition for ketoprofen in carrier 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

comparétor 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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As in experinment 179,

conponents are dil ut
( Car bopol 980),

presence of a

except
ed 1.5-

ed

in that the first four

fold and Carboner
buffered to pH = 7. 2,
wWoizheo32¥0ncentrati on of 1.25 w %
test the effect of fornulation viscosity,
thickening
on the ability of NSAID. |oa

and t he

ie ineluded to
20 Obi ecti vepct/®rP2003/011202

%ﬁnt as viscosity nodifier,
ext ended surface

aggregates to deliver the drug (ketoprofen) deep under

t he

or al

application site on the skin.
the sane as in experinents 175-178,
conparator was included. A tota

i n that

25 Met hodol ogy was
except
of 4 pi

no

S were

vesultsi obtaimeld for superfmiai 40-Urhlem)taned deep > (1/AJom \muscle

cal cul at.e

G5 VRS

iesingadshivy st mds

the skihn

Jables Rgfnf sk o SBuen SR EREE WA oo

t¢! hHievBRtheCdtsired éijsbénéiﬁn
00 PCT/ EP2003/ 011202

-124

viscosity obappiaxe d 30onPauy df Anyihing, (tbe thickening-agend pegsent

i 15 el acLiR et

in KT-Tfs gel

vi'scosity of approx.

gl dRRhHreqy elmiep the ewive

it i s

of the

KD S B

given in Tables 12,

and suggest

t hi ckeni ng agents used

S.

er

to achieve t he desired suspension
nPa | f anything

(BUGp-on g t gk e@])g aieasslred with two
gCurve (AUCO. . 8h

- based

ketoprofen (KT) fornulations in pigs KT-Tfs gel KT-Tfs

spl. KI-Tfs gel KIT- fKTSKit gel l"Kng'fslgolnD KO-Tfg gbl0 |nUKT-Tfs sol.

(h=4) (n=4) (n=4) (nfE4) i,.gl _nusdle tjssue|147

Ah 278 186 Deep nuskl e”tri' up ?9 9264 202 M0 fabl 8° M9

1Pb: KT concentratiop |m-sppe fiqnah)nuscIeUFM$sue (n=4)

( pgrp—HreKFHs—pgel—KF—H5—sol—KF—s—get—ikF—H—=s

s pBuperficial muscle tissue 147 44 278 186
Deep muscle fissue 97 63 266 202

Table 12b: KT concentration in superficial muscle tissue (ng/mg)

KTJTssoL

Time KT-Tfs gel KT-Tfs sol. KT-Tfs gel

(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 0.00.1 00-00

1 83.3+829 - 23+15 55.5+66.3 23.0+29.3

2 241275 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+2.1

S 14.2+14.2. 106+ 12.5 4521729 34.8 +49.8

8 $3.1x26 35+24 22.0+17.9 29.8 + 50.1




(hours) 17 nmg 17 nmg 50 ng 50 ng (n=4) (n=4) (n 4)

(.p= 0.0 00 0.0 0.00.0 0.10.0 0.0
woég‘.”g‘bi. 1.5 55.5 66.3 23.0 29.3 2 24, 127"%“6*’%9@3/911202
36.332.1 21.233.6 3 8.1 8028 0.1 257 285 9.0
2.1 5 14.2 14.2. 10.6 12325-45.2 72.9 34.8 49.8 8

3.1 2.6 3.5 2.4 22.0 17.9 29.850.1 WD 2004/ 032900
KT concentration in

-PCT/ EP2003/

deep nuscle tissue (nglng) Tinme KT-Tfs ge

- KT-Tfs gel
ng

011202 -125

KT-Tfs sol.

Tabl e 12c:

KT-Tfs sol.

(hours) 17 ng 17 mg 50 ng 50

(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 36.049.1 14.71.5 24.819.0.24.544.7 2
T4Ble4P2c:KD cBhcantt &G in dedp Mustle tssisdhgfmg) 23. 1

49.871.8 25.443.0 5 13.5 8.8 9.312.5 49.

9

85.6 8..2.41.4 6.42.4 30.228.7 15.623.4 5 WO

65.0 46.6

THFAE U3 Z900T PO FRGETST PLAFATs sok. 20] O g&l 1] Ki-Tfs sol
.Preparatlon based on a tonbi nation pf at [|east o¢ne
fli(hayrs) ( menpr and? Mg ni ng corfpdm@nt MFC) 509 | eapt ohE mg
gecond (neworan =glest abi | i s, conponenf= ), | and @tg
least one third ?ﬁgnbra §e§?gbll S|n3 conponént ("=
NISC) . anphi pat iOd) t@rﬁpon ent Osus Pdhdeg | @Qa+ OSIU| t abl ®.0+0.0
IH qw o—mrech .JIII fot-mofscortrespongtn et
4 pat e L4617 O T AT B S PO HEI 8T 2452447
2 19.4+235 0.8+0.3 .18.8+21.5 45140
3 24+26 9.2+ 3.1 498+71.8 25.4 +43.0
15 13.5+8.8 9.3+125 49.9 +65.0 46.6 + 85.6
8 24114 6.4+24 30.2+28.7 15.6 +23.4
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10 aggregat es Wth extended surface (ESAs) with one or
a few m xed arnphi pat coating(s), which are
preferably bilayer Iike, wherein said ESAs forned by a

in contact with said liquid nediumthat are
50% nore extended, on the avgrage, than the

woeody/g3asgoon of all three said conponents have
alfé*f/%?:@ﬁf‘/ouzoz
15

- typical surfaces of aggregates “conprising the said at

| east one second and at | east one third anphipatic
conmponent al one, at the same concentrations and, in
case, after adjustnent for the physico-chem ca
effects. of resulting fromthe absence of said first
anphi pati c compound (M-C) 20 for application,

adm ni stration or transport of_ an active ingredient,
which can be one of the thre&laW#ipatic conponents,
especially for biological, nmedical, inmunological, or
cosneti c purposes, into and through the pores in

sem - perneabl e barriers or other constrictions, such

as thrqu the ,skinn of, warm bl ood creatures or the
i ke. 5%”%’%&9%‘?#&34 3R aggom '"Pgﬁ%P?ahl?aﬁt poe first

( (rRehitrase foihg gofpBrene MFC)ViRE, eawsggmé %g%gna gﬁ%@g@gﬁ%

(wenbrane destabilising conponhent
ofiestabilising campenent MBS)abndiat least coartbing gneridhane

e e

 wstitatsiz liquidatiedivi #rihe foRMSOf obridspeREing mkededmpBhiad

[ PRGIS2Rber With SHRNAAS SOEAReESBD WTPES ZYGGleaL 1oz amphipat
SRS Ao ol ooy BR iy GHBRIARER PR Yomen by o
| eembingtioblaf i n said |iquid mediumthan said at | east
one BRI s oG BbinanE Aol SeBa A totiad wit pa st
one AREANT thatksretq8adt S rhERSExteAdéd, BIStHEP A28k Uah the
~typical surfaces of aggregates comprising the said at least 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 fransport 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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than said at | east one first substance in said |liquid

mand, on its own, tends to formor suriports t he
CTER20034011202

extended than the surfaces containing the at | east one

first substance alone, 16127said at |east one third

subst ance being also at |least 10-tines nore sol uble

in said liquid mediumthan the first substance and

optionally fornms self-aggregates with aggregation

nunber at |east 10-tinmes snaller than that of :

sel f - r

oxt ori2y ueeaork S bibetahie o FiHApRCy AEe apffepate and

at lseatdéasnm-tlmsdess BdlLﬂbllEilra$a|d dlquldonmedtUnm thhn said at Ieast
substance, in brium, have at ast re

Sur PBE Sechat 3pfaaig pra bed subsentsy altunadne Bt i
secgp@nded ackli rd substance al one, at the same
concentration and, in case, after adjustnent for the
phySI satdcatdmsiajneeswcmndssmstah@e ishatdeast tO-timesdndiersaluble

oo etE 16 ot et e Lsunsianed in Sl JGhE Beoiin pBltsen s

oneowAC tdnth to TR raitfpportBithe fematith SMsurficekRat dreast least
anphi pat| c conmponents, especially for nedicinal -or

bi oRdineslessiextended than thesurfacesmantainingrtherat least one first
con such as the skin of warm bl ood '
creg{"%%’t%bb%%?ct'}?e like. 25 3. Extended-surface

aggr egaidest 1€&stAshe ﬂmmsutﬁtmc@benhgaaso ahrabt 164imes more
(menbr ane, f orm ng, conponen at | east one second

( refRplubirein said figkid medign él%mtme fst supstance apd aptiosally
o o P ABRRRS WASIRLbURIT At EP B0 BBkt 1Ry smaler

|'i qthah thaltioﬂsrelf-\ag'goégates mfsaldsﬁnst:lstﬂﬁtancex arel neat e

b th th at. st . 40%
o or uShi Exerasd shltEcRe caRelising, Hid ot BisyBie e pkBastone
PCTsEEZR® 3n8 bt 745t orelthfrd RibstarRe, é@umbﬁtﬁnEﬁé\‘ie BRMast 50%

pernmeated the barrier pores and assum ng spherical

ESAgrepisfaurgce tharmthesuriaqesfopasd bydhe st lagabiongisesand or

_ of %‘he thita tsuBQt%nctareﬁBne, at the 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 ihgredient , 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 liquid 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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5 (menbrane form n'g conmponent MFC), at |east one
second (nenbrane destabilising conponent MDC), and at
| east one third (menbrane destabilising conponent

wm,ogfg@bi patic conponent suspended in a sui tl?%ll/EPZOOS/OIIZOZ

liquid nmediumin the formof corresponding m X

anphi pat aggregates with an_extended surface (ESAs)
with one or a few, preferabﬂ%slo bi | ayer-1ike, m xed
anphi pat coating(s), wherein said MFC al one forns

ext ended- surface aggregates w th aggregati on nunber of
at | east 5000, and preferably nore than 10. 000, and
both MDCs al one and the conbination of both MDCs form

mehswredaaftsrabe ESAhale bérrﬁébﬁécﬁtﬂé Bérrigr géié%rﬁiﬁﬂassuming
surface, _and aggregatl on nunber bel ow 500 nd

&P@P@Fﬁ §A§&Qﬁm& 0 in contact 15 with said
suitable liquid medium 5. A conbination according to
claims 1 to 4, wherein the said extended surfaces are

in thetf Brepmfatiuarﬂasede)rsm coatinatior? 6f &t ledstcorgdfirgat i on
2ccord| n any of precedi g clains, .wherein the
e hFank oeming eoraabaent MFG3: ahleast hos sgsend (membrane

fde%l‘éthhélhbko?ﬁpor@fﬁ ﬁflggg,taﬂ& LARast SQQWIM; rﬂgmﬁférﬁje at

| @ast one first, one secon ast
@@tawlsldgmm MDC} ampdvipatincompbnehiesuspehded in a

f i _mer.el Dy . | f b
stitab{n G mbeciih Bdd Yot AL poBpsnpniBaJTixed PR .
AYdrégatesdfith BARxAdHded SUHRRIAMISAs)Y with o'} |, Yreferably

accordi ng any of preceding clains,” wherein t
ibilayer-ke, medrmBhipabaeating(s) whereimaaid MB@ealhm forms

ATREsliing SolREMge i AooPhSHorT Ruitier 3 &f1erst 5000, and

prefesablyrdoreatithnat0.000 sdndbeth MDTs Wt amt the ¢drnMﬁatlon of
é?gﬁé@%ggmﬁl EP2003/011202 -129 conparison wt
3Rareggtaswith osubsiapiially @ectemdeytsurface
[+
HSAgare ?aﬂbn ﬂuﬁ?oé’u“ Hellow B9o8Y Ef‘?gﬁéﬁ%’st Qﬁ%@ gﬂgo |i%§>htact

one first and at least one t
witrbsaidtsuitable iquidimmedium. any of precedi ng cl ai s,

5. A combination according to claims 1 to 4,

wherein the said extended surfaces are in the form of membrane surfaces.

6. ' A combination accordlng to any of preceding claims,

.whereln 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 ieast
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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vvherei n the said at | east one second substance or the
ald at | east one third substance increases the

ai
WO&B?“I"W‘;’POto tolerate high curvature, as assessB@T/B§2003/011202

rel ative stability of said extended surface conprising
said one first, said one -g4egend and said one third
subst ance against enforced higher curvature 10 during
passi ng through a constriction with maxi nrum di anet er
at least 1.4 tinmes smaller than the average di aneter
of an extended surface fornmed by an at |east one

PRSI B IR 5OKREs ormdd TR HiaCIESRLald W] o
§st‘EénééJB|5é%€qmﬂ@ﬂib sliacs formied 158t leasbole fifst antian deast
or the at |least one third substance differ in

g tl‘tltd substance.ne average at |east 10-fold. 10.A

combi nation according to any of preceding clains, 20
wherein the at | east one second substance and the at

| eaStBOchﬁibirﬁhtloWéﬁdo@@m% t8i driyesf precedingldiaimsy on t he

average at | east 2-fol 1. A conbi nation accordi ng
whgrenm the saidmtlgast enegeconchewkstanes or dhe palksat IeARI ¢ bne third

SSER MR AR DS AR 3 srrspec
fetdtivecstabiipofis2id. extdridedl sorface abhmmsmg:smdlcng first, said one
o Seslunth ST (UHSLELD e SRSt Rl oD coh Raks
%ﬁ@gﬁgg%g?ﬁr@gfﬁ cBA&rieabA V\ﬁﬂ‘\em"amrﬁﬁlrnsdﬁﬁ{e?&céi lbdst 1.4

e concentration that woul
timedesalter thalmme averagegljagyieref aneptensiedgsun@ce formed by
2004/ 03 900 lFF@%OOB/O 1202 -130 only said one
an@ife ARHAP Cubst ance as adaptable to

anbi ent stress as the selected conbination of all at
| east three substances, whereby the said one second
and s8i A sembinglien acerdingto aay obRIacRAING FI8iNs . 5

%ﬁeﬁélﬁ%? A udR %n%cﬁ‘rg{ Qﬁlﬂﬂal&&e %ﬂg the ﬁ? 1S58 YrBSBetbAd M.

erelin the concentration of sal east one second
substaace or dihe at et dnatthird Isahstamzaedltfdan indscdulhibity aomctbe

as the c anounts to at least 0.1 % of
average ata\eastnﬁy f&g 0

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 beiow 80% of

the concentration that would be needed to render the aggregates comprising
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the rel ative concentration as defined in claim8. 10
14. A conbi nation according to any of preceding clains,
wherein the concentration of said at | east one second

wWozoodio3was d at | east one third substance amourdek@odsiorizoz

- 80% of the relative concentration as defined 1in
claim8. 15 15. The conbi nat; 3%n according to any of
preceding claim wherein re]I ative concentration of

said at | east one third substance used in conbination
with said one first and said one second substance is
above 0.1 % of naxi mum possi bl e concentration of the
said at |east one third substance in the system 20
anlysaid oherfirst and saichenesecond substanceas adaptable to mmbient

2186 28§ sRlrSa, s ofh &elsPlyo8 ibstaners papreby
Ittye bhid dTROSEEOIRI ARE isBR Bhe EtdIsEistaRes t:aﬁ fé@(chﬁh{;é' roles.
substance on the stability of said at |east

t hr ee- conponent aggregates, 25 whereby the said one

| ol s 137 RIREHAD AcBUT R Eny B pB i fe CARRS
rwrmreudlthe coln@entratnwwfeaﬂ atdéadtiore mtuw&taﬁ@e 6f of said at
| east one third substance used in

d at
s ongithicy SHOBHNS: SAHG CAS6 S1AVHA SMOHNIEoRidAast 0.1% of
PCT/ EP2003/ 011202
W Mg B adiaich #0420 ARdaRP P CT! EP20

concentration of said at Ieast one third substance,
in.te esol bility of, said third

) ot AAeh rihinBtiog AEEaring 18 AL ol Bregedngciaims,

tvh’fe?ém%é%ﬁ%@htrﬁﬁ&ﬁ  3hRIsat IGa)orl sEESH aﬁofi@éua rwéa%@ one
é%/p the detrinental effect of said at | east one hird

i subrianes ameunts 4011l + 80%osf theirglativel Q;mentratlon as defined
tutlagﬁ.h%c_mponent aggr egat es,

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 glaims,
wherein relative concentration of said at least one third substance used in

combination with said one first and with said one second substance is



whereby the said one third and one second substance
can al so exchange roles. 10 17. The conbi nation

WOL00498PMg to any of preceding clainms, wherei nPCEERRIOBH11202
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concentration of said at |east one thlrd subst ance
used in combination with +ti3d said one first and the
sai d one second substance is between 10% and 95% of

t he maxi num possi bl e concentration of said at 15 | east
one third substance, as defined in terns of the third
substance solubility in the systen1or in said

BRRLEER 175 anf pofe 3Bl GHTPCHIPE AnsbPalEh o TERL R ast

Phelthird isubsfangai d at | east three- conponent
aggr egat es, mhereb the said one third and one second

subst @cas gefined invteswsinfibe solbilty of saidsthirgraubstance in the

wnrei n ot g dhEsRiat EaSf ke Priidd bobidugty,

t hi rd bjubséleeeas deténined ol detrinhtal déffect lof sai &t least one
first and the said one second substance is between

25% and BWshssibstancerrix thstabliity phsaidareas there-samponent
said at gg He‘é?ﬁés one third substance, as defined in

terms of 9 rd substance solubility in the system
avhereby thelsaid wneghird andoone keeond sdbstance wan dlgo idkehange
etrimental effect of said at |least one third -

£0%8St ance on the stability of said at |east

t hr ee- conponent aggregates, whereby the said one third
and one second substance can al so exchange roles. 30

WO 2004 mbegomuhmaﬁmdmngmcmw of prezeding. dlaims,

n_accor N recedj cl.ai.irs
e el e R Rlspfor Bt Sai ALl SR il Siufirafce usediin
FopbiRaliorcwith B¢ aariasne Mt ahd thegeidiene fseeshl ls@lbl'sténce is
adaptable aggre%ates with an extended surface

thatyeen 16 %pand S5gh ot %eamxgoumep@qﬁlbl%concentraﬁon 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 thé 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.
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high. Y

5 20. The conbi nati on according to any of preceding
clains, wherein total dry mass of all at |east three
subst ances, which together. form highly adaptable

wagyuegzoes Wi th an extended surface, is betweepcBrpr003/011202

wei ght-% and 30 weight-% 10 21. The conbi nation

according to any of precedi 51§;29I ai ns, wherein total

dry mass of all at |east thiee substances, which

toget her form highly adaptable aggregates with an

extended surface,. is between 1 weight- % and 15

wei ght-% 15 22. A conbi nati on according to any of

precedi ng clainms, wherein the extended surfaces with a
gbeauﬂnnbmgt,lompcnrmtmany oapteceding elainst hr ee

R B e e S
togsthea forom highhcadaptabled aggiegatePwith e dateftiéd Sarface, is
wherein the extended surfaces with a high

bedweanil-01 weighii%eranchBO aveight¥a at | east three

subst ances, have an average curvature corresponding to

an average radi us between 30 nmand 1000 nm 25 24.A

conbi r20.The constsinaiior atooriyg td apy of prédeding] elaims,
urface a hi

erein the extende W th h .
AREHbIatRLY ToARECr wbat loest diPe SubStancas whishdegether form
; : kT 0
HiGHHY AdeBtabio UBrSIBY St SiSiicH Sl ReBEicR.S
2Wsghb32800 3PATRiIgRROO3/ 011202 133 25. A conbi nation
according to any of preceding clains,
21.The Combinatioh 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 éubstanc_es, have an average curvature corresponding to an
average radius between 15 nm and 5000 nm.

23.A combination according to any of preced'ing 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.



wherein the extended surfaces with a high
aptability, which contain said at |east three

ad
WO2006932#H0es,  have an average curvature corresp&&AER3003(911202
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an average radius between 50 nmand 150 nm 5 26. The
conbi nati on of substances adddrding to any of
preceding clains, wherein the concentration and the
conposition of the electrolyte in which the extended
surfaces with at |least one first, at |east one second,
and at | east 10 one third substance are suspended, and

whi ch . _ . he .

choser L A romBmaRBRacEBNnG, tp Ay Y eERlingFiims. 2 |

whereirethe axtendedisurfaces withf a hidis adaptability, aehidh eontain said at
' | ai 15 wh in th rati

TR et S5ciaNtrs Mol Frhaveral pavpIurS SoesRpERngita an

QePAGIE s bReRSeNSbhrAlane#S nAne first, at |east

one second, and at least one third substance are
suspended, and whi ch conprise nono and/or oligoval ent

the- | AR e BB’ B sFuARcES Atbaiding 1afk Ak Arecksing

(oMfms, of said at | east one second substance, if the

latter is nono- ionizable, or in the vicinity of -such

Imer@m the eongentatipnianskthereompesition af tiye sfeciralyde in whlich the
SANIB LB PN B e Nebd ¥ g SIS s

apte thirch Substaice aressuspapidedy addaslyich Confiprise® maho and/or

ot herwi .se, nbst sensitjive anpngst the said at |east

liggualest s, i gRosery to havesignic strengthdbetygend c@091 and 1 = 1.
substance is not ionizable. 28. The conbi nation of
substances according to any of preceding 30 clains,

WO 20@7. 0 peospnibicaticire0 schstahzes acchRiing to any of preceding

claims,

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, '
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wherein the pH value of the polar nmediumin which the
ESAs conprising at |east one first, at |east one
second, and at |east one third substance are

weuepesawd i s between pH = pKa - 3 and pH = pKap¢Tgp2003/011202

29. The conbi nation according to any of preceding
clainms, wherein the at |eaggqone first substance
being |l ess soluble in the Iiquid nedium and/or being
the surface-buil ding substance in the system is a
l'ipid, whereas the at |east one second substance
being nore soluble in the Iiquid nmedium and/or

i ncreasing the tol erable surface curvature or

heresnthe pil value of the polak mesiven inywhigh dhe ESAs comprising at

S . | :

L e A N e g R e
esuspended ibbetwegre pH ¥ piatd ¥ andpHi=pska ¢ 3.ngr edi ent

whi ch has a capability of its own to increase the

tol erabl e surface curvature, or adaptability of said
exten ; o e [ sSUT ant
11 or ST Coribiatigh dfofing 16 afly dr koY blAhsa .
3ehereiretheoatleast one fisstsubdtanget eing fess soluble in the liquid

HRREH o SR GRS o

WiereaB e iat Ichstidild Sbabpidl SUBSRALEBEnGURARISBINPR in the liquid
coating of 20 one or several layers of the at |east _
dnedium gndinrirereasing theitolerablecaptaseccwsvature or adaptability of

330 SRR, B4 o flans BRaBIR ARl iR S

aypicalabisurfattanit, Ahdisai) att ieast enaBfird SOB4ANES i9BRkhdre
latter two substances differ in solubility in a

dielogisally acue @mprhipatic ngredigst. wiichdiag,a sapability of ftstown to
ek g LS SR SRS R MR o eid Bfiencigd
swurtacen o else isfa diffiecent-saufactantidiferent frohethe said at leastsecond
féﬁ{b?s&an ehe at | east one second and the at | east one

t Substance is snmaller than the average radi us of
hono- aggregates of said at |east one first substance,
which is the | east sol uble anpngst the three. 30 WO

2004/ 033 900! hecrpmbinatmncaccesding to any of preceding claims,

wherein the molecules are arranged in-the form of minute fluid droplets
s_g__spended 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
séif-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 sub_stahces differ in

solubility in a suitable liquid medium at least 10-fold, or such that

b) the avérage 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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-135 31. Conbination according to any of preceding
alns, wherein the at | east. one first substance is a

o wop?t?Pﬂ?”S? a non-pol ar, surface - forming |ipi dPCHEB2003/011202

Combi nat i on accordlng to any of preceding clains,
wherein the at |east one-flBfst substance in extended
surfaces is capable of-form ng bilayer nenbranes and
preferably forns bilayers on its own. 10 33.

Combi nation according to any of preceding clains,
wherein the solubility of the at |east one first
substance in a polar liquid nediumis between 10"12 M
and 10"7 M 34. Conbi nation according to any of

pr ecegdil Tombiat®n abzordiagab anyiuf précdding claims, i r st
substance form ng extended surfaces is selected from

wherejn the at least pae st syhsiance isgpelar oF arion-pelar.cyirase -

mﬁlﬁqe" i correspondi ng synthetic |ipids, or
| C%f’f ons thereof. 35. Conbination according to

any of preceding clains, 20 wherein said at Ieast one

first substance fornin extendég surf ces i,s

1 om BRCQTBIAtioDASGONRG 19 AN G Pleged! gw efein the at
@a\éfsr.grﬁ?&%m&érme% eﬂéﬁ@é&?&:‘f ﬂ)hu aﬁfé‘bﬁﬂ)?ﬂﬂlrg shrayer

ster ol sterines or stero cont al nin
membranekigridisreferabbyi formg t:alayeml itsowrcar bohydr at e
resi due, or other polar fatty derivatives. 25 36=
Conbi nati on according to any of preceding clains,

wher e éamméndne@ﬁora@p tbidi tof%#@éécﬁﬁg%lélﬁfsm ng

ext ended surfaces is ected fromthe group

whepelnstha gofuhility ok thei at igast ppe dirst substance in a polar liquid

ho Qb yosphat i dyl gl ycerol s.,
5?%@ 3% b(%‘f"%%glﬁt o@aﬂgo phosphati di c aci ds,
phosphati dyl seri nes, sphi ngonyelins, WO 2004/ 032900
PCT/ EP20Q3/ 011202 -136

.Combination according to any of precedlng claims,
wherein the at least one first substance forrmng extended surfaces is

selected from the group comprising lipids, lipoids from a biological source,

correspondlng synthetic lipids, or modifications thereof.

35. Combination according to any of preceding claims,
wherein said at least one first substance forming extended surféces is
selected from the group comprising glycerides, glycolipids, |
glycerophospholipids, isoprenoidlipids, sphingolipids, éteroids, 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 formi'ng extended surfaces is
selected from the group comprising phosphatidylcholinés,
phosphatidylethanolamines, phosphatidylglycerols, phosphatidylinositols,
phosphatidic acids, phosphatidylseﬁnes, sphingomyelins,
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sphi ngophosphol i pi ds, gl ycosphi ngol i pi ds,
cerebrosi des, ceram dpol yhexosi des, sul phati des,
sphi ngopl asmal ogenes, or gangliosides. 37.

woIi/1338dpon according to any of preceding clains

wherei n sai d extended surface-fornng subst anC%CT/ngom/onzoz

sel ected fromthe group rising lipids with one or
two, not necessarily |dentrgg6' fatty chains,
especially with acyl -, al kanoyl-, alkyl-, al kyI ene-,

al kenoyl -, al koxy, or chains w th onmega-cycl ohexyl -
cycl o- propane-, iso- or anteiso-branched segnents, or

the correspondi ng chains m xtures. 10 38. Conbi nation

assmgowoémoﬂpwsob|y@b§§mﬁga§meé addfebrodigegi n said
substance that fornms exten surfaces is selected

f e@iamidpolybexngides muiphatidgs sphingoplasmalogrnrss, or gangliosides.
n-dodecyl (lauryl), n-tetradecyl (nyristyl),

n- hexadecyl (cetyl), n-octadecyl (stearyl), n-eicosyl

(arac th(l‘dmbihai@n%@ﬁdlhg tdahg of b}eﬁdm‘g ERiimacosy!
(l'i gngceryl), 9-cis-dodecenyl (laurole

cyvheteip sagexdanded ﬁyrfagﬁﬁm@yny subsargenéﬁ@méwnom the group
(&?flnghgiﬂg Eﬁpﬂge%lrgrml %n‘é' etw&g Q'F %B#alni)pﬁgh%gll kY ehains,
oespetsalynyith éoyle,ydnlkan&ylt ralqsf ad(ydﬁi'&seabkienbyl—ﬁaldbw |9r,chains

- 9-¢j s-ei cose x)ggado ei lr(% 23 - ci s-dacosen

(Wb GG By et &y Goriebabis 55 oo PENChed segments,

d OCO0fT | oxy), n-tetradecyl oxy
(ﬁf/ﬁ st yle(;:{)i(b;(/ﬂ @%@%H"?@‘?ﬁy (cetyl oxy),

n- octadecyloxy (stearyl oxy), n- elcosyloxy -

(arach %Wn docos ) or

n-t et rgg)eé (qqcaﬁﬁ%%??/gﬂiﬁ !ﬂﬂ'@@enyl oxy
(Wiereth %ﬁldm)t)staﬁcé?tﬁ‘at fenisagaenasy @él)‘faces is selected from the
( rlstoleyI,OX£R 9-ci s- hexadecenyl o

(BHAUR SARASID BRids Wb prdscy’ ndedery ééymxw-t‘etradecw

AT ARty (Cob RECRRRIERRINDL ooom (rachim -

odocesyd (tmi"temyéwny-tejvqpqsylemlgndceryl)pﬁa_}c.)vs-dadécenyl (Iauroleyl) 9-

B RIS S R e R RO RAERYD, 5o

no@l@@éﬁ@m‘l Qptroseli ds&m&&éﬂeééﬂr(ﬁdﬂr@éé’lhldmylj 9-cis-

n-t et radecanoyl oxy "(hyri st oyl oxy),

hegstadeesmd (pisyl), ?ﬁ@nm@gd@c@nyl (ela@md)a&aa@ym@enyl

(@a%%ﬁéixylﬁ)@f}:rs-cfbcosenyl (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
(Iignoceryloxy), 9-cis-dodecenyloxy (lauroleyloxy), 9-cis-tetradecenyioxy
(myﬁstoleyloxy), 9-cis-hexadecenyloxy (palmitoleinyloxy), 6-cis-
octadecenyloxy (petroselinyloxy), 6-trans-octadecenyloxy
(petroselaidinyloxy), 9-cis-octadecenyloxy (oleyloxy), 9-frans-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-
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WO 2004/ 032900 PCT/ EP2003/ 011202 - 137 eicosanoyl oxy

( i noyl oxy), n-n-docosoanyl oxy (behenoyl oxy) and
wobpid

cosanoyl-oxy (I|ignoceroyl oxy), PCT/EP2003/011202
9-ci s-dodecenyl oxy (I aurol eoyl oxy), 9-cis-
t et radecenoyl oxy (nyri stol-ddyl-oxy),
9-ci s- hexadecenoyl oxy (pal mitol ei noyl oxy),
6- ci s-oct adecenoyl oxy (petroselinoyl oxy), 6-trans 5
oct adecenoyl oxy (petrosel ai di noyl oxy),
9-ci s-oct adecenoyl oxy (ol eoyl oxy)., 9-

HEBSNEP R SRR} 2 ARy ncyony) and

fetracosdooykoay (Qljgrmo,ercmdexy)l, lsl-mssdodﬁe;zaanhﬁoﬂy gaurcﬂeoygoxy) 9-cis-
t t

SRR oS OB B headaersia | on

fﬁé;ﬁﬁfanélaowexﬁnﬁ-cqé-oewé%éhagu 3Bé§ose|%yro€<w 6 frafsat

st one second substance
Got&dam&noyﬂnxmémtr@e@dmyw) 08-cis-ectadecenayiaxyr@ledyoxy) , 9-
p%ereln aldsrfat s sele $edfromth roup
AsdadgianonlanpBIAROyPRYE Arel - Eis-eifponey

(g?’éddléin@)yﬁj*w @&B%oséﬁeyl@ﬁ?‘%él@‘éu%ylé‘)% Qridh %lsto any

precedi ng clainms, wherein said surfactant has the

'tﬁirmaeinpylw (aery@navloxy)qm the eomgspomdingspliogesine desivative

%ﬁ%{? aces are prepared between 10-6 M and 10-2 M 42.
I'hati on according to any of preceding clains,
wherein said surfactant is selected fromthe group
corrpr|3| ng Iong{ chai n fatty acids or long chain fatty

aI c oh A% COMBiRAtONAGEOrdingto ARYoef mrﬁpg@ngé: a'§1§5@:h as 25
%ln é%hd 2t [eRP¥he SEEBRY Ig'XIb[Staanll

| -ammoni um sal ts, or a enoﬁ-shl phat e
salts or nonoval ent salts of chol ate, deoxychol at e,

gl yco codeo ol ate, . taur deox .chol at e,
Ot A Bindlh SR Bt ot B SHERRCL 2 Ss
WigeinPddid stfattant fsoselesatEémahK 3R comprising nonionic,
di met hyl - am noxi des and especi ally dodecy

awmrmlc Anienigiand, cationis surfagtapts. chai n, for exanpl e

al kyl -N-, nethyl gl ucam des and al kanoyl -

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, I'ong 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, lecodeoxychoIate, taurodeoxycholate, taurocholate, acyi- or
alkenoyl-dimethyi-aminoxides, long fatty chain, for eXample 'alkanoyl,
dimethyl-aminoxides and especially dodecyl dimethyl-aminoxide, long fatty
chain, for example alkyl-N-, methyiglucamides and alkanoyl-N-
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WD 2004/ 032900 PCT/ EP2003/011202 - 138
nmet hyl gl ucam des, long fatty
chai n-N, N-di net hyl gl yci nes, for exanple N

wal2rRe4/03ph08- di met hyl gl yci nes, 3-(long fatty PCT/EP2003/011202

chai n- di et hyl amrmoni o) - alkanesulphonates for exanple
3- (acyl di et hyl anmoni o) - Eﬂyesulphonates long fatty
chain derivatives of sul phosttcinate salts, long 5
fatty chai n-sul phobet ai nes, for exanple

N- acyi - sul phobet ai nes, long fatty chain betai nes,

: pol yet hyl en- gl ycol - acyi phenyl et hers,

pol yet hyl ene-long fatty chain-ethers such as

]EEWWQWWHW' idngefaﬁvmaimblyb'lﬂﬁmﬁ:t:wl@wbmeel fﬂrmahmig IN-
in ethers, sych as et.hyl.en co ac

Mﬁwa tg‘é!ﬁm %?%Zﬁ {]8 B'ré? ﬁ%aém ﬁFr’éX '}@cha?/n

%ﬁkéﬂésulél%néié@%? éxéﬁngle 3-(acyldimethylammonio)-

pol yet hyl en sorbi tane-acyi eSters an

%lpiyorpa%eyelong fathy chaiol derivatives of sulphpeucginatesalts, long

el R SRR b R N BRUPRUBE Btk long faty

hadt betdings, poyath@eniy! yaﬁlaabwnewhatr@a@ plyéthgleherisng fatty

(Brij serles) or the correspondin

hﬁmy%tbwer@sa@ﬂ §ﬂ’(€W§r poly@thy@egmpl-lso long
Rty e ﬁ*é""*#%h%‘%"%ﬁ?s?ﬁ?'?éfhxﬁé‘ shepbiemiiaheR) ;| .

(pAiyethgleneglySphsombitaneddng Ifamgcrﬁmn tastex’safov example '

O ol ROl s g R etk E1sES ANd SPRaEY PoNERYEgikok

zg??gléhlp%ﬁgggt ty chal n:lljl t hIthﬂéh@?@ﬁ%@ﬂﬂnﬁﬂ@%@qleate (eg.

diwgen BOhpalproxysthyleng-leag %@fﬁmmln albersy fori asnple

R T e

plyinsirdggethilenthesyl Bytes I(vaj%enss):hnasp Cymﬁoxyfléfeﬂ)(:astor oil
|‘{}%t§£s deri vat ives of common phosphol i pi especi al |

| dpnespikiianaynens ! qm%fa(tw ahai: 16k ekAMAe alkylate
|(4p8cg) Ceggg %%g%%ﬁﬁoq’tﬁ@‘gﬁg& lgfmaﬁuy(dléfé&h%@%%béﬂ as acyl-

I'yso-
IN-s0e ucapides it @lyargy)-de methylglucamides, long fatty chain

I - al ycegraphospho serin coLres di.n .
ek AR AR b fn e it FRaTa Aty i
Ghioguca¥idet) lsvieRRis! diRyithioglucosides, 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-
glycerophosphatidyicholine (= lysolecithin), lyso-
glycerophosphatidylethanolamine (lysokephalin), lyso-glycerophosphatidic
acid, lyso-glycerophosphorylglycerol, lyso-glycerophosphorylserine,
-corresponding short-chain phospholipids, and membrane destabilising oligo
or polypeptides. |
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30 WD 2004/ 032900 PCT/ EP2003/011202 - 139 43.
Conbi nation according to any of preceding clains,

WO he at | east one second substance is BREES293/011202

if the at least one third substance is uncharged, and
the at | east one second sujst.ance is uncharged if the
at least one third substance is charged, simlar
preferred conbinations 5 al so being possible for the
said at | east one first and one second or for the

said at | east one first and one third substance. 44.

orbi . ; |
wher b CoRpbigat 3@@:933@?%&3 { ReScHthng Siefms °t 1 o1
Vﬂfﬁm EE| &Qnd Qulﬂsﬁaﬁé@% eRaRyeddf tHeemsagtivhe third

IS C arge contai ns between 1 % and 75% of
smstammng emohammeand themat lemmneasemncaaubﬁtanmlsumcharged

recedn cl.ai.ns rein,th rf f
e et Tl s & ot ol palffed GifBifiations
186 b@m@‘%%@%r e 583 1R ole fiYBt 8RdiohedEtond dr for the
contal ns between 5% and 50% of the charged conponent.
stdd atieast naeifoat ard ongithigd substancer precedi ng cl ai s,
wherein the surface, forned by the at |east one flrst
one second and one 20 third substance, at |east one of

whi ch44 ©omBInaEien edtding fo aay\wmedéquwmo% of t he

charged conponent. 47. Conbination accordin
\ph@nﬁ?@tr@ %wéa%,fonmém.the@ﬁ@%ﬁs%@ﬁgﬁﬁo%we Se

| I 0 |
S e I e SR 5 and
Té8asafith ichiacged componehts et hyl ester,

phosphati dyl seri ne and/ or phosphatidylglycerol and

the at | east one second substance which on its own

fornsss "CF& foﬁ%’é&:‘f’dlh? t& ahy st Fiﬁéé@dif A dhihs,

especi al sophospha idic” acid

whereip ths Spﬁag@hf@nmd&ydba@t legstane fphenaseendandene

Fd SARNeSP YL S! SHICH ASich T BRAFEY, '0bnbhinE bBihedn®sbs and

50% of the charged component.

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 sec_ond substance which on its own
forms small aggregates is a lysophospholipid, especially a lysophosphatidic
acid, lysomethylphosphatidic acid, lysophosphatidyiglycerol,
lysophosphatidyicholine, a partially N-methylated
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WO 2004/ 032900 PCT/ EP2003/011202 -140
| ysophosphati dyl et hanol am ne, a nonoval ent salt of
chol at e, deoxychol ate, gl ycochol ate,

wa@bogesexychol ate, taurocholate, or a suffici eﬂl‘ﬂ/ﬁ@zoos/ouzoz

pol ar sterol derivative, a laurate, nyristate,

pal mtate, oleate, palnitolgﬁ el ai date or ot her
| ong-chain fatty acid sal t14%d/ or a Tween-, a Mrj -,
or a Brij-surfactant, 5 or a Triton, a Iong chain
fatty sul phonate, -sul phobet ai ne, -N—glucanide or -
sorbitane (Arlacel or Span) surfactant. 48.

Combi nation according to any of preceding clains,

SpifddpHatidyRithanstamine) e idinodaend sanm eholate rttdoxgcholate
Surfactant different fromthe 10 at | eas ﬁ F gl
glyeecholate, ghipodeoxyehalate, %!ree'watq rqsm %‘ffhﬂ?a y polar sterol

t
%\L&ﬂﬁgg I%m‘%tg,gr?‘&ﬁsta'tr?s paalrg}hgieo é!alﬁﬁgiléfﬁeagﬁmd?é‘or

I'Se
Sheb loraj-cleaindatty adidisalt andVoy adlfwmrec adViyi-, or @ Bj-surfactant,
wherein the solubility of at | east

g2 diitoR, b ongnehain faity syighahate; w'ahgsefsm@%'sgé{r@n%f -
%'%ﬁgaérsMIa? g%m ,ﬂCCOI‘dI ng to any of
ereint

precedi e at | east one thi rd

‘anphi pat or the at | east one second anphi pat

adsor o the surface,of ,li rane but

100 . Gombitatioh a oG to AP Brediding TR T oul o
ivPeléih the ' ot ioheahir RUBStabiee! i hOS aalirfactanTriliferehf from the
Conbi nation accordi ng to any of previ ous cl ai ns

ahleast ane isecand sthstansacbutptherwise selecied Hiom §lﬁw§faﬁﬁ'6@ct?nt

St ok, JRTE A BEL AR G detButak i

Remiogines!| act|V|ty whi ch can act as a drug, is a
substituted amoni um conpound of the formula WO

2004/ 032900 PCT/ EP2003/011202 - 141 Ra
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 miscibie 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
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Nt A-/I\ Ro Rd Rc (1) in which 5 a) Ra represents a

bic group, and Rb, Rc, and Rd, independentl
Wo%g{fﬁjgt}@not her, each represents hydrogen, C _gﬁ]‘g}Pw}%{ouzaz

2- hydroxyet hyl, allyl or

cycle-C3-C6-al kyl -C -C3-atk#l; 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
hydrophob%& group, and Rc and Rd, independently of one
anot her, 7j1each represents hydrogen, Cl-C4-alkyl, allyl
or cyclo-€3-C6-al kyl -Cl- C3-al kyl, or 15 ¢) Ra, Rb and
Rc togeth rgpresent a hydrophobic group, and Rd
represggy hydr ogen or Cl-C4-al kyl, and A7 represents
t he aniOn Sh~a pharmaceutically acceptable acid, as a
car boRJl i ackd salt of the fornmula 20 Ra-COO' YF (2)
in which Ra represents .a hydrophobic group, and YF
represents the cation of a pharmaceutically (1)
accept abl e base, as an al pha-am no acid conpound of
the forrmula 25 WD 2004/ 032900 PCT/ EP2003/ 011202 - 142

ﬁbwﬁ%h N-- - CH

a) Ra represents a hydrophobic group, and Rb, Rc, 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
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 |
C) Ra, Rb and Rc together represent a hydrophob_i'c group, and Rd
represents hydrogen or C1-C4-alkyl, and A" represents the anion of a
- phahnaceutically acceptable acid, as a carboxylic acid salt of the

formula
- Ra-COOY" (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
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Rc COOH (3) in which Ra represents a hydrophobic
group, and Rb and Rc, 5 independently of one another,
each represents hydrogen or Cl-C4-al kyl, as a

W(plzmp)hmbc aci d nonoester of the formula O Lﬁoﬁﬁ”@o@’”mz

OY+ 0 Y+ (4) 10 in which Ra represents a hy
group and Y+ represents the _cation of a
pharmaceutical ly accept abl eHGase or as an acid

~addition salt of a conpound having a hydrophobic

group Ra and an 15 im dazoline, imdazolidine or
hydrazino group as hydrophilic group. 53. Combination
accor di ng to any of preceding clains, wherein the said

at le one thiRad or one second anphl pati c substance
Wi th | ol ogi ca”ﬂgctlwty, whi ch can act as a drug, is
a substituted a ni um 20 conpound of the fornmula 1 in

whi ch a) Ne- ophobi ¢ group can be an aliphatic
hydrocarbon radiical that can be interrupted by an
oxygerRor sul ph hom may contain the groups

-0(=0) -, -0-C(= C(=0) -NH, -0-C(=0)-NH or (3)
hydr oxy, WD 2004/ 032900 PCT/ EP2003/ 011202 - 143 and

can be substituted by from1 to 3 nonocyclic,

aki phatic or aromatic hydrocarbon radical s by a bi

or tri cli aromatic or artlall sat
v ol MBEh R4 4SRREents a diyRBAasF plours, Apies End Re,

I
ffcichdelitly SPbHC Bbfhd, oheh *‘é%"e%%fr‘??‘ﬁfﬁ%ﬁtbﬁ Chalfyl, as
pbagphoricacid mcomeatgcoéthedpn@ata be a nono- cyclic,

al i phatic or aromatic hydrocarbon radical or a
bi cyclic, aliphatic

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 aliphatib hydrocarbon radical that
can be intérrupted by an oxygen or sulphur atom, may contain the
groups -CO(=0)-, -0-C(=0)-, -C(=0)-NH-, -O-C(=0)-NH- or hydroxy,
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or benzo-fused hydrocarbon radical, and the
hydrophilic group is a group of the formula 10 N+ /1I\

WOR0RE3298  in which Rb, Rc, and Rd, independerRCTERN03/011202

one anot her, each 15 represents hydrogen,

Cl- C4- hydrogen, Cl1-C4-al kylyj4ar- 2- hydroxyethyl, or in
which two of the radicals Ro, Rc and Rd together
represent piperidino, piperazinyl,

1- net hyl pi perazi nyl, 1-(2- hydroxyethyl- . pi perazi nyl
or nor pholino, and the other radical represents

oo o8Rigandhe phBs e G B oAt L, fiphAft of Bromatic

be su i56h Xﬁl lic, 2kdrBA¢ 6r Opartiall
aronra??el ({?‘é rocgaébon rag?lca smgﬁmgy sdggs',tltute ¥ y
rmnoc;aturated hydrmjarbnn pradlnahl by aamn@c;e@llooraromatlc partially

SR e a9 5 P8 e e,
sat Urghﬁﬂal s@l%?ét@dfHﬁ%ngé—fﬁ%ﬁrﬁété%@,«cl@nér idaf be a mono-

hydrophi 11 € group is a group of the fornula WO
2004/ osczlun(ahpnaﬁcngamanqmroca__rmn nRdicat or@ bisysii¢, @liphatic

rR gpf‘gggﬁﬁ 'Hﬁgg'}gygﬁ{qc%rpgélpﬁcgf rPJeEh@% r?%hlllc group is a

hydr ogfedip of iefobmufa f or med by Ra, Rb and Rc t oget her
and represents an aromatic, partially saturated or

benzo-fused heterocycle and the hydrophilic group is
a group of the fornmula 10

in which Rb, Rc, and Rd, independently of one another, each

represents -hydrogen, C1-C4-hydrogen, C1-C4-alkyl or 2-hydroxyethyi,

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 monocyeclic,
aliphatic or aromatic hydrocarbon radicals or by substituted, monocycilic,
aromatic, partially saturated or saturatéd 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 formuia
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N+ Rd in which Rd represents hydrogen or Cl-C4-al kyl,
preferably nmethyl, 15 and Kis the anion of a
pharmaceutically acceptable acid, or a carboxylic

waedod/osmbe of the formula 2 in which the hydr oppePifr0so11202

group Ra can be an aliphatic hydrocarbon radical,

whi ch can be substituted Hhy,a nonocyclic, aromatic
hydr ocarbon radical, or by a'bi- or tri-cyclic,
aromatic or partially saturated hydrocarbon radical,

by a nonocyclic, 20 aromatic or partially saturated
heterocycle or by a bi- or tri-cyclic, aromatic,
partially saturated or benzo-fused heterocycle or by a
st er oid rzdical, or Ra can be a nonocyclic, aromatic
hydrocaxbofn radical, a bi- -or tri-cyclic, aromatic or
partial | Nsaturated hydrocarbon radical, a nonocyclic,
aromat i dk\partially saturated heterocycle or a bi-

or tri C25 lic, aromatic, partially saturated or
benzojﬁused eterocycle, and Y+ is the cation of a
phar maceutical |l y acceptabl e base. WO 2004/ 032900

PCT/ EP2003/ 011202 -145 54. Conbi nati on according to
any of preceding clains, wherein the said at |east one
Lhir dirPWhRiFFRé%‘?ﬂﬁd,aiﬁBEPéﬁ&éﬁtl Hpéﬁé‘%ﬁéther"&ld?ﬂe??é%nts
as_a drug, 1s a substituted a nium conpound or the 5
cor r ebpdragiemponGil icd-alihoarnd t hat can be convert ed

into the a I ym  c ound .by salt  f I on uch

acet yPuhol TR PHeRRBRE S s Sdied b Han sh Ay Re Boetfer and
Fspreaéniel an grifiatic, partidily Sstaratedor reedused heterocycle and the
BhyostLgn1ne,_ neosti gm ne, pyridostigm ne brom de,
¥dopbiicrgronpds agredp af typfamwa  buf ot eni ne,

psi | ocybi n, norphi ne, hydronorphone, oxynorphone, 10

| evor phanol , codei ne, hydrocodone, oxycodone,

nal or phi ne, nal oxone, naltrexon, buprenophine,

but or phanol , nal bi phi ne, phol codi ne, pentazoci ne,

ket ami né\_net azoci ne, pentazocine, cyclazocine,

pet hi di-ne,Neetolai don, al phaphrodi ne, ethoheptazi ne,
prodilidi pe, profadol, methadone, nornethadone,

i sonmet haflone, di pi panone, phenadoxone, di nephet hanol

“in which Rd represents 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 hydro_carbon 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.
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15 dextronoram de, D propoxyphene,
1- benzyl - 2- di net hyl am nonet hyl -

WOZORHIBAYY| oxytetral in, tramadol, di nethylthi anPCE/EBPR2003/011202

di anprom de, phenanprom de, propiram tilidine,

nmet ophol i ne, etonitazene, . ¢450t am ne,

di hydr oer got am ne, di hydroergocryptine, nethysergide,
l'isuride, dinmetotiazin, 'dizotifen, oxetoron,

cypr ohept adi ne, procai ne, chloroprocai ne, 20

hydr oxypr ocai ne, propoxycai ne | oxy-buprocai ne,
propoxynet acai ne, piridocai ne, |eucinocaine,

but acai ne p tetracai ne, hydroxytetracai ne, conecaine,

edan, 5 DiqiGhBiraAtdR: aéab?dﬁa%guwfgeecmgbmwsal ne,

stadacaln cl nchocai ne ocai pyrtocai ne,
\ghelmm menealdmttleasﬂ omathird, ortarieysedcans an‘mbmatl@csalbatance

S s s i i e
ST mg‘ SmiRb SbRtkHnE that éﬁr?ﬂé%ﬂ%éﬂéd ifMBthé aAThekium

chl orpromazi ne, perphenazi ne,

mmphum pymﬂ] fmenatnonfsudms)aeetylm@olme ichlarigige methagholine

e T
AEHRIGMIRE! PPrid Ot éﬁﬁiﬁ@fﬁronﬂd@ [Septioin) histatmins Anjptamine,

desi m pram ne, trim pram ne, chloroprothixene,
bufo@mnaem@loca{mm W@IWIFIGn Bydraspermheng; PXEMoRhone,

0 E 0 d
gt BalSsr beftslans, SrvcoubherRarRine. rRIGRE,
Aakveixod] beprenophire) buterphanol| naﬁapmae, plooicodine] pentazocine,
Kiambepmistadaasie Hehtamoane, GRlbbant petifiins b aEbaRidon,
E@@Eﬂr&‘éﬁh@f@ﬁ Hﬁﬂe gﬁé(cmléiﬂbnﬁrofa@élf fictRadéhe,

cln ocy el n, COpO am ne atropl ne,
bennaﬂndpnee;someﬂ'\adeuqghwpadsme plw?adﬂme glanh%fﬂanol

d lid
Bﬁgﬁéﬁw'f%%fqﬁ”ai—C SromeRGe; Fe2elr G netyismiomstoy-1-
1o>@@&@&i@%ammwhmmmmlammlmammmde
propyl hexedrine, prolintane, fenciam‘ am n

phERAMpRRMIGR; | Propirama dlidine, 'Eﬁtfmhﬁ lnszﬁm'taze"e ergotamine,
g'ilﬁfdl?é%@t'bgér#ﬁgé dll@#)&%%ﬁ%hﬁr fi ﬁ%%rgidg ﬁl‘éurlde dimetotiazin,
ﬁimftllferi amerh@roran:fjpmfmptaume mrenaner ehloneprocaine,

S‘Q(Sndl netrazi ne, tubocu al curoni um chl o

SRYPFOGaIn e« PORIYGNG bRXE BRI rRropPEinBlac e,

piridocaine, leucinocaine, butacaine p tetracaine, hydroxytetracalne,
cornecaine, edan, piperocaine, cyclomethycaine, parethoxysaine, stadacain,
cinchocaine, lidocaine, pyrrocaine, granocaine, butanilicaine, tolycaine,
mepivacaine, bupivacaine, prilocaine, carticaine, dipiperidon, propicocaine,

dyclonine, pramocaine, fomocaine, quinisocaine, profenamine,

promethazine, periciazine, perimethazine, chlorpromazine, perphenazine,

prochlorperazine, triflumpromazine, trifluoperazine, fluphenazine,
thioridazine, mesoridazine, piperacetazine, acetophenazine, ethymemazine,
dimethacrine, opipramol, clomipramine, imipramine, desimipramine,
trimipramine, chloroprothixene, thiothixene, amitriptyline, nortriptyline,



pancur oni um brom de, suxanet honi um chl ori de,
decanet honi um brom de, scopol am ne butyl brom de,
bevoni um net hyl sul phate, val et hanmate brom de,

WQo 200432989 i ne bromi de, canyl ofi ne, hexahydr oadipgTEER20€3/011202
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adi pheni ne, 15 fencarbam de, benzycl am ne, ditaxol,
chl oroqui ne, tamoxifen, ethaooxytriphetol,

phenbenzam ne, trlpelenan1n chl or pyram ne,
mepyr am ne, mnetaphenilene, netapyril ene,
chloropyrilene, histpyrroclin, bam pin, thenalidine,
cl em zol e, neth-dilazine, isothipendyl, oxonenazine

di phenhydr am ne, ~medryl am ne, chi orophenoxa
doxepin| Q;pjnenzgtwﬁyme motfmqnqy(g){gmqqqgtm cita opram zimelidine,

gﬁggﬁ%ﬁ?l\f i1B%a |ﬁ @%ﬁﬁéﬁ‘eﬁne q‘ﬂﬁ%&&’tlﬂeﬂ'ﬁﬁgﬂcpgmmme pargyline,

iTam ne enam ne, Dr ono-
btryptaphing) ﬂ@r,azepain ihaedcatine, mhlphandalphaejlnmmm{trypdmnme
c rohept adi ne, ketotifen, i nephri ne éaﬁ line),
MRE RSN, (RRYPSUIEEY ap?m&?mlﬁ%p%tﬁ?me 99'%
A e

phengiutarimides prdﬂyehaﬂrmnplhiet—ahenexamm ho&t}xﬂmrdmxapeam
nmét hoxam ne, al but hedri or ephedr.i ne,

PERSRIE SRR i BT ieedis. Bipitiane:

AR Bfine dh@ﬂ‘lﬂﬁl@érﬁ&@lr Slﬁédl’@ﬂ? Héifrﬁéﬁ@ilhé N&iethylpropion,
oCt opam ne, etilefrin, acebutol oI at enol

mahofpnoxat, naftidrofurgl, dexampbetanns ph@m@r@ﬂbmlomhentermme

E roI é ﬁ)ﬁ% %lﬂi%bg %hélﬂ'bé@g%l Ehi)ﬁgrﬁ@g'gégﬁé%% Qt'ubocumann,
'albﬂﬁ‘@ﬁlhﬁi ch%@ogﬂﬁﬂm&mdémﬂﬁémme brbﬂﬂide

pi'ndol ol , mepi ndol ol , nadol ol , bunal ol sof&1
PRPEUENIM Rrapude) BxameiheniuMbehlordgs degamgthonium bromide,

s‘éﬁ?blgﬂﬂﬁé IW&H@@ Fﬂe%n\uﬁh hestAyEdUigkate! VaRthamate bromide,

oxyt etracyc tef'ra
dmtbahgdlmbl bmmlde rmy:lbﬁm&a hemhadmdlpleenldex%l?bﬁmﬁ@,

. %P(%c ghﬁge&é{o&% tracg%ﬂam&ur?@ruug? &gﬁ%ﬁﬁ%h”' di ne,

RENAABUYtIDhetd] 9Iﬁél€bérf2%m|ﬁ@f’thpéléria¢mn chlorpyramlne
hydr oxychi or oqui ne, "anodi aqui ne,

Uﬂ@@mmme., metaphaniiens, metmygmﬁ |chlwpemlgusnhlstpyrrochn
AL shaRine, deiA HetdREERANPS I Widhenazine,

rdipieeriHydéamind3, medrylamine, chiorophenoxamine, snachlorophenoxamln,

carbinoxamine, diphenpyraline, clemastine, ametho-benzepine, pheniramine,
chlorophenamine, bromo-pheniramine, triprolidine, cycliramine,
phenindamine, dimetindene, cyproheptadine, ketbtifen, epinephrine
(adrenaline), norepinephrine (noradrenaiine), dopamine, nordefrin,
ethyinorepinephriné, 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,



amant adi ne, cycl ooctyl am ne, rimantadi n, prednisol one

di et hyl am noacetate. 10 55. Conbination according to
WOLN4BI290 ecedi ng cl ai ms, wherein the said at PERSP2eN3H11202

third or one second anphl patic substance takes the

role of a drug as the subst#47uted anmoni um conpound or

as the correspondi ng am no conpound that can be

converted into the amoni um 15 conpound by salt

formation, and is a conpound selected fromthe group

of the acid addition salts of antidepressants of the

iR ameBindplol hédigt BBRRRE Sefalof 1palah apetabl, putenaiol
RisetpihBhidsciniafhifid, Syafigophig, chivrdisigycline apetetracyclide,

addition salts of anti depressants of the formyla 20 I
tetraqycllne \demethyichipoptetiacypling: matackelines 8KYCYIRey

%5 C§)10 r{glll%‘\%rcggv*%/ cmlrtnrﬁémg&@ﬁrrrﬁfr% r%%ﬁndpe cinchonine,

5 hdﬁdqum‘eo e’ e p%ntdqméhulhlamquma sam@q\ﬂmer
hydr oxyet hyl ) - pi per azi n- 1- ro and A
néfm@nipsp%m@naén@d@ﬂumenw@?&"nog naﬁadﬁi‘»z trigzl

ol TR B B S B

ﬁﬂrlrietﬁaiﬂmef rhawthoprim, Itm:bhthﬂee hydamthpnpt pricadil & or B,
ennetra2|n adi pheni ne,
qﬂggh(py ctyaPuRe ndman fp?reqmsolone dlethylamlnoacetate

10 et hyl - nor epi nephr| ne, isoprenaline, isoethorine,
net a- proterenol, orciprenaline, netaram nol,

phe ny I55p®ombmatbnrmnwdtylgrtp Maoﬁ precedingeigigishenani ne,

W@'ﬂéﬁ?ﬁﬁ?ﬂo gﬁggﬁgﬂvﬁ gljlr%g [r§ gesﬁfr‘d gbﬁ@%ﬁ?wbstance takes

19 rle oF @'dru? dshenplbetitutéd phefohiom chmpoundlarias the
bupr anol ol al i nol ol , phenbutol ol , bufetol ol
correspondlng amino compound that can be converted mto the ammonium

15 compound by salt formation, and is a compound selected from the group of
the acid addition salts of antldepressants 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

20

(1.10)

in'which R1 represents lower alkylamino-lower alkyl, for example 3-
25  methylamino-n-propyl, di-lower alkyl-amino-lower alkyl, for example 3-
dimethylamino-n-propyl or 3-(4-(2-hydroxyethyl)-piperazin-1-yl)-n-propyi and A

represents ethylene or vinylene, or acid addition salts of amphetamine,
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varbian (R S-formand S-form, reserpine,
resci nnam ne, syringopi ne or prednisol one
di et hyl am noacetate. 10 56. Conbi nati on according to

wanyoqB2gonecedi ng cl ai ns, wherein the said at F@ﬁﬁﬁﬁﬁﬁouzoz

third or second anphipatic substance takes th

of a drug as the substitut gl% anmoni um conpound of the
formula 1 or as the corréspdidi ng ami no conpound t hat
can be converted into the 15 amoni um conpound by salt
formation, 1-(2R-2-hydroxy-3 nethylam
|nopropyl)d|benzo[b e] bi cycl o[ 2. 2. 2] oct adi ene, and the
2R, S- isoneric mxture, maprotiline, benzoctam ne,
Meteamphetaminzo penspltetaimine xappyidiexedritiea peglintan, fencamfin,

Mt B ReBiats riprarteln Phsn et ALses paiRbisRins, Epiraphing,

AESH) Fopbfing, Adrdéftin, ethyl-norepinephrine, isoprenaline,
di n%at?h -1, %@4 é"lo hexahydro%ll bean)o g azep?no 4.5

]m@mm mtaanreterenbbmrgpaenahee mtmmo phenylephrine,

geﬁ éﬁﬁysw‘%ﬁ%}‘&&ﬁ : ﬂéyp eﬁamirr)\e epﬁgdrll\lﬁeo noquhednne

bhbléﬂrﬁéoﬁ'rémm@%o?fdrméfﬁ@ d&é;ﬁéfhﬁfé' aekbewool; atenolol, toliprolol,
hvenox‘\él) pr opan- 2- ol

alpreap ng@nqi@L bupitraigl; Pupranojal pialinele)phanbstelok bufetolol,
e PRt an SRt “FSerm B, FSRIAunS, SRR o

pc@dn|dologeﬁ®ethvmmﬁomaafejl ng clains, wherein the said
at least one third or second anphi pati C substance
takes the role of a drug as the as the carboxylic

acid hat can

be co??leér:?g{ r}aﬁ?g‘:ﬁ%ﬂgﬁg ﬁﬂ?%‘;&&@glt ﬁ-'yst salt WO

M@temahe@a@eﬂkﬁmowltmmQOSecormarﬂpdmpaiici substance takes the
redni spl on m succi nat e r edni.spl gne

gcgl cﬁrﬁo dré{gc%q ebsij?%g anaqmg_nggq ﬁpgafpéwg 6fstﬁe?3rmul_a 1oras

ktysl e eperitiing @ffihd Totnpoutidihat ¢an Be-converted into the

di oxo- 3al pha- hydr oxy- b5al pha- pr %nane al phadol on, a
@WPB'% camgpound M)%hfﬂm@t'ﬁﬂi L5 381'2""%[%03@ nac,

PR nobReReof ARA 2Bl g, g o oR -
isarhefie mixturé,| mapratiiiné ebenzoctamine, 3-methy|d|benzo[2 36,7} .
oxepino[4,5-diazepine hydrochloride, 7-cyano-3-methyl-2,3,4,5- fetrahydro—
1 H-dibenzo[2 3.6 7]-thiepino[4 5-d]Jazepine methanesulphonaté 3,10-
dlmethyl 1,2,3,4,5, 10- hexahydrodlbenzo[b flazepino[4,5]azepine maleate,
clomlpramme oplpramol desipramine, imipramine or imipramine N-oxide,
ephedrine, norephedrlne, 1-iso-propylamino-3-[4-(2-methyithioethoxy)-
phenoxy}-propan-2-ol, 1-isopropylamino-3-(2-pyrrol-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
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pi rprofen, naproxan, benoxaprofen, carprofen,
ci cl g%aofen, mef enam ¢ acid, flufenamc acid,
M c acid, meclofenamic acid, mlflun cPEFER2003/011202
cloni xin, flunixin, indometacin, oxnmetacin,
iri trazol , acenetazin, cinhmgtacin, zonepirac,
tolnmetin, colpirac, tiaprofenic acid, benzadac, PGE2
10 (di noprostone), PG-2al pha (di noprost), 15
(S)-15-net hyl -PGE2, 15 (S)-15- nethyl-PG-2al pha
(carboprost), () 15 (Xi)-1 5-nmethyl-1 3, 14-di hydro-1 1
- deoxy- PGEl
f(?l'g)!atj_@] @?Wlpg‘i‘i |r OBt l%@;m(wm%,gqrfdmsolone sodium

%’? ']"h :f@?g%)gf) ?gQP R%’Pe B (ygroxydlgne i‘.gccgngtr?oic;qlum 11,20-

. dlﬂxdeSaméﬁydrBXy-aﬁaiph@@Fegnme alphadolon a cholic acid or

C{g(gxyg% 2:% Yﬁ\q&)@@ﬁhenggﬂqné% Jb 9fp cdflilrgiaggicdfenclorac

! |
accfkgﬁgﬁe Tenépiefdiifddsiofen, théI@;férﬁicC dfofénas;masipiéfen,

I'in"'G or phenet hi ci | propicillin,
Ep‘rofén mprmoemc benonaprafemaaarprqfan Qjclepts;fgr@.| mefenamic acid,

| | I 1
RS oS . BB B B
fitRXiA Cindohistacih! @ﬂhéfddllh iiAtragel abdmetdin, rt;mmetacm

azidocillin, ciclazillin, cef acl or, cefuro:l{)ég
mwwm,,tomtﬁe ﬁnmﬂacf tinprofenicaci. |t}?nzé€ﬁﬁ 2,

ARy, PSEPRpE UiibroS 18195 mephees CiS sy 15-

meﬂm%mlpha ¢EArDOprasty, (xig (Xl)z-d5+methyt eanm—dmydm1 1-

GePROR R b (deger iy 151 (50: T meP A eeORbP B (ffxeprost),
i@ﬁ -ﬁﬂﬁ‘leﬁh 1-pEEal i‘?gﬁr@nyﬁhg\’l@ 20tin P OF2apeal d6pHMoxXy-

ct am aztre hi enanyci n, chl or anbuci |
17,18t 30+teltaner-PGE2, cohbme&lnylsulpb@aﬂr‘tﬁ phepexwity, 1819,20-

SSRGS

Piromidib 4€id, pipbhidasadid, panieiat & or Y opherethicillim proplcﬂlln

13- adrenolytlc an_ 30 androgen _an antj androge
anicH s exiallin, cloxpciliagdrioxacilin. SNsesaRU, €yodRiiRpepicilin

Q‘{‘I IQ%I%Q %tﬁgﬂ— f%%ﬁ&m %Q@mcﬂhrﬁi@ar@ﬁﬁ' l%%%ldéilllrﬁn

, an ant'iarrhythm c,
pmieramtlmc oamhcmcnitm cazﬂocﬂint ciniaillint ¢efaclar, cefuroxme cefazlur,

b h bi
SR Sles Satazln coerteRby SefBirae. Rphalpalyein, sefoxitin,
gBbhaRtidird) c8phd R8BI eefotiam, ceftazidine, cefonicid, cefotaxime,

cefmenoxime, ceftizoxime, cephalothin, cephradine, cefamandol, cephanone,

cephapirin, cefroxadin, cefatrizine, cefazedonep ceftrixon, ceforanid,
moxalactam, clavulanic acid, nocardicine A, sulbactam, aztreonam,

thienamycin, chlorambucil 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

androgen an antiandrogen, an antiparasitic, an anabolic, an anaesthetic, an



an antiepileptic, an antifibrinolytic, an
anti convul sive, an anticholinergic, an 5 enzyne, a
coenzyme or correspondi ng inhibitor, an

w@doslo3®d@m ni c, an anti hypertonic, a bi ol ogi C@cr/EP2003/011202
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i'nhibitor of drug activity, an antihypotonic, an

anti coagul ant, an anti rrycotfs% an anti nyast heni c, an
agent agai nst Morbus Parkinson or Morbus Al zhei ner,
an antiphlogistic, an antipyretic, an antirheunatic,
an antiseptic, a respi ratory anal epti c or a
respiratory stimulant, 10 a broncholytic, a

cardi otonic, a chenot herapeutl c, a coronary dilatator,
analgasamm amaleptlcd|anmﬂailerQuCgan@ntlarrhwhﬁvRean a

%\/nﬁﬁa%ort *'F rﬁﬂﬂ'&@? ?@Oﬁ%@gﬁmﬁ %h dntibfbtic, an

s FEHr@QélGé' a aﬁﬁééybhoﬁé béﬁ %'ﬂlﬁasabétlbl anahtidet, an ant|emet|c
car bohydrat e, a.bioactive car bohydrate derivati ve,

eorantiepiptiv.can antifibrinolyticg aai arélcagéulﬂveaamampaphﬂerglc an

C AN Co'@dc:oe"’}lﬂg{?[)%{ ﬁ@%%)oi’?ﬁlﬁb ﬁ'g'm?]lgour o %ln hfs’l%rﬁ?fﬁ@tan

@#mh éﬂ@ﬁlﬁ’ﬂ htbislogital ihhibitor @ dmgs activitys anldnuhppptumte an
a snma ﬁftlde derivative, an ophthalmc,

gn!@gggglélg At antingycatic, gy,ﬂfgmyqséh%mcan ggent against Morbus
SRRSO LRl BB RUEE! St B,
rEmtithewnaticy] amantiseptieDa respicatogy analeptic eep resmahongstlmulant

HBtnshobite; 2 CRERRENG & siertStinmprRoa torafen; diajator, a
afis t4 diirétic, %rg%ar\/gﬁxﬁﬁib\&q@ﬁ‘ ngl@o&bﬁiéétdafdn%ntmew agent,

und- heal i ng substance, or a conbi nation of
oo baemestatisg arhypnotic, @pimmumsgiebuliog csdsdragrmgnt anany

dlvTaRiBisay BeBurdaBhS, L plafEnt YanSaRREate, sbicagtye

restBohydrate dehvatives ai cbntraeceptive can ahtimifraine agedt, a mlneralo-
ext ended surfaces 30 WD 2004/ 0 ZeiO PlgT/ EP2003/ 011202
mc@é a QoAb ma%gae@&r%m@ &

: i
S BherthEe. Y %’i‘&fﬁte?’*'°u?§fé°&2?§"§f“‘f€e‘“m°rﬁﬁzmmu Sy 2 sma

peptide, a small peptide derivative, an ophthalmlc a sympaticomimetic or a
sympathicolytic, a para-sympaticomimetic or a para-sympathicolytic, a
psoriasis drug, a neurodermitis drug, a mydriatic, a psychostimulant, a
rﬁinologic, 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.
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5 61. Conbi nation according to any of preceding
clains, wherein said at | east one third or second

WOos040R8¢e is a bio-catalyst. 62. Conbi nati onpCI/EP2003/011202

according to any of preceding clains, wherein said at
| east one third or second f4bstance is a | ow ol ecul ar
wei ght 10 agoni st or antagoni st of sone bi ol ogi cal
substance action. 63. Conbination according to any of
preceding clainms, wherein said at |east one third or
second substance is a co-enzyne. 15 64. Conbination
according to any of preceding clains, wherein said at
| east6bRembination aceerdingtosamy ohRERCEUNGCREPDNe.  65.

WIRRRIT St B e Bt of Bk B i MBIl wetoht

CimmeYerheduit@ nedi ate 20 wei ght pol ypeptide with

nmenbr ane destabilising properties. 66. Comnbination
according to any of preceding clains, wherein said at

| po,S bRt BRBORATTY] dnf pEKfeUIERRE, ©f
whdilimesid dtdeastrane ihindi ar s2icondrdubstamde isid bioscatalyst.i t y

in 1-10 pMrange that preferably belongs to the class
of sorbitane-pol yoxyet hyl ene-al kyl or -al kyl ene esters

or el ' : : y i ene

ot hor S EPmBinaRB MEESRINY FBRy B Preodling Bets o |
wheinsaig atdeastyorns th@ qrsavemdrspbdstancssis a lowimalecular weight
carriers, drug. depots, .or. for other kind.of medicinal
Q&?@W/%Egﬁg'sge%@gmpﬁffﬁﬁﬂgs@fgﬁ 364'851 ol ogi cal
application by providing the extended surfaces in the
formof nmenbranes formed by the at |east one first

subst @3.dzombinatien acsardingteany &f Mraceding CRIMa: | east

FPRreid sl 3 BREOS ek FRERdaes K Chisnayme.
bi ol ogi cal activity, being a 5 drug, is mainly

associated with said droplet surface or else is mainly
i ncor forem@ination QQ‘E’QF‘&P&S‘P @(‘Vzmd"?ﬁ%‘ﬁn@ﬂq"i"éd by the

gr@tgpéiﬁtsaﬁd)a{ IR&sPbAS third BesEcditfsdbstante id Ahenwede! 0

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
Iipoxygenase inhibitor and at least one third substance is a non-ionic
surfactant with solubility in 1-10 pM range that preferably belongs to the class
of sorbitane-polyoxyethylene-alkyl or -alkylene esters or else is a
polyoxyethyléne—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
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68. The use of a conbination of substances according
to.any of 10 preceding clains for the manufacture of a
preparation for the transport of an active

WO f@4esheant , whi ch can be one of the three a”pmcﬁ%ﬂzﬁos/ouzoz

conponents, especially for biological, nedica

i mmunol ogi cal, or cosnetic rposes, into and through
the skin of warm bl ood creég fes. 15 69. A net hod of
preparing a conbi nation according to any of preceding
claims in the formof a fornulation of a biologically,
cosnetically and/or pharnaceutically active agent,
conprising the steps of - selecting the at | east one
dritsislo dppfication BgProvidingthe @xtendathsirfases ntthe form of
t oget form extended surfaces, when in contact Wt

rambranes feanesrpydhe at igast osafisstsubsianae. dng phleast b
Jeg::?@ﬁgaﬁd’u Bﬂ%@t ast 8RS thifl'su détéﬁﬁ%,l i ltchgﬁgt el SafbuRde

ance are nore a e at east

Talrgature WOpldtahMIi@elratmrwbstahddmtb idlagieal activitgcbding a

the at | t . I f | |
96y BmERsY aFPPGIaR WIBISPLRTRSIE Ty Ao IT ELOB TN
PEbTarafie o 75 Al GRS rkf Mol e tyahe Whniero 1 e
whe[datimjd[ug is interidediatactai d ext ended surfaces forned

by the at |east one first and the at |east one third
substance are nore adaptable than the at |east one

firstegSHhes U3BGT 22bsHBinafich bf gussthhaégacé@mmgdtdounv bk

at | east one third substance alone form snal

prggeding elaimpifor thesmenutactiie ©f seprepagafiasyiar the trapspabof an

0d/ 18
AR R Al I B TSR0 B ins trd 88 pmetiBSiCeafforéne,
eépecialiy forsiolbgicn dmedicdl, immwerisgioake ot bosmetic patposes, into
such that the surface esulting at |east three
apdbonosigh hesk "P\Qﬂ"@l’imltgmé‘{/gf?%Feé adapt abl ¢ than the
surface prepared fromat |east one first and one
second substance 5 al one or of the surfaces forned by
t he ab9lAapethmdeof prepariagid comebination acseisingircanypbne,

B R ) B bS5 L oo

ﬁﬁdldrqua@mdmhaﬁllyﬂﬁbﬂve agent, comprising the steps of

- selecting the at least one first and the at least one 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



10

15

20

25

30

fragnentation, in the presence of or before being
mxed with the at | east one third substance, such

wQ M9e/08290@ t hird substance is incorporated at |e@9tP2003/011202

partly 10 in said extended surface forned by
control |l ed mechani cal fraggggtation to obtain fina
preparation. 70. The nethod according to any of
precedi ng cl ai ms, wherein said neans of controlled
mechani cal fragmentation includes 15 on filtration,
pressure change or mechani cal honpgeni sati on, shaking,
stirring, or mxing. 71.The nethod accordi ng to any

pr ecedi rg@n@raﬁng;$a|drﬁurfgq¢-ﬁqﬂ@|ng qqnglnﬁmnjm@@dgag,% first,

S SGL ST AP BAR b T KM s B drice

&l rRishiiingvdtaéQstithFae Bomplongnt a@mbtnatmnse Iewehe'dofe adaptable

ro rising anti-diabetic ents
t%a@ttg%u aempTgRated Koy at 'eéﬁtz%% dgnﬁ F?%?Pd substance
%ﬁbﬁwloﬁhe saﬁaégs FSRSPby 'tﬁ?%f %tdsf Bne?ﬁéteé}‘iﬁ Yhé Hird
ogens, I"andr ogens, arasitrcs, anabolics,

Qubsstandeblore, banglr@theccombmmheptorf at leashﬁwaldrallghreg said
anti arrhy thmcs antlarterosclerotl

mstaaew? SYSPERYYABRYSPEERS |°yPPE*§°'?%Fhf‘T€Eﬁh&"i"‘@§
@h\%‘h‘t’&f&?% ik P?é&]'n%y&mtﬂé?&e @élh%‘i'\%(éd with the at least one

lemetl cs eptics antifi1brinol tICS
ﬂtmtd substance \sm,chathat saldlthmd rsglbstancena yﬂmrpcrﬁad \Atrieas partly

e e srtag ity coRRbiY Be2ReRlEd sammestation to

BEHHiFRRA0eRAtatioh. '154 of drug activity,

ant 1 hypotoni cs, anticoagul ants, antimycotics,
anti nyast heni cs, agents agai nst Mrbus Parki nson or

Vor bug ot J?"?Aé{ﬁad acRBIARE 18 Ung o Becdihl RKifils, °°

antir I CS AGLE anal eptics

or r ewieramaid meawé ehtontrdiledmeohamicakfragmentation includes
car di ot oni cs, therag Htl CS coronasé haki

an it Qfe%%fsﬁ na?so”a GrapiceLhorgaagisghen. shaking,

cocorticoids, antiflew agents,
Egg@gbﬁm.gﬂng

tatics, hypnotics, immunologically active
subst ances, contraceptives, anti-mgraine agents,

71.The method according to any of preceding claims,
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
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m ner al o-corticoi ds, norphine-antagonists, nuscle
rel axants, narcotics, neurotherapeutics,
neurol eptics, neurotransmtters or their antagonists,

wa Bommpidosles, peptide derivatives, PCT/EP2003/011202

opt hal m cs, . synpati com netics or synpathicoly

par a- synpati com netics or quglsynpathicolytics, anti -
psoriasis drugs, neurodermti's drugs, nydriatics,
psychosti mul ants, rhinologics, sleep-inducing agents
or their antagonists, sedating agents, spasnolytics,
t ubercul ostatics, urologics, vasoconstrictors or
vasodi | atators, 15 virustatics, wound-healing

softsiug metivity, @antihypotdnicstanticoagulaints, edimiycadies; s .

APAarTES. 5585 St deBBhsh afkinson oot Aengireer,

adritipplogiciRe, aptipirdlics, Shtifetinrtdtit@dahfisébtics, respiratory
physi ol'ogi cal | y conpatible polar tluid, conprising

- vitlialeptios orzespisatary stigwlants, brancholytiss, cardiotonics,

S tan-nedi at | e r,wth.a | ar .
Blehithferriied bl Pl hBoitichy afr8ied banpim-
dileckers, giheseorticbits, aatifleRAdgynts Hagmestafiet Rjphotias,
|.east one surfactant or surfactant- 25 |ike anphi pat,
vRIre¥nQlegically aetive sybstanees neomrageptivasdanti-migeine agents,
IS d LS hiol ogi i .
P i cBs R Aine i Aonilsy HtdIE ik, Hereotios
aEuoheraiutieST hEBREISATICS, kidRotraismittars of tiseimahtagdnists,

RAAEER oS e vatifeen CpUa hice REHAHSpTURSICR 9 o
afjpatRicolyRes, pQrdc-é%!nﬂaﬂaé\%ﬁneﬁﬂsa@fbéfd-%?éﬂ‘g\%?#ic%sh eanti-

reverse phase, by injection or dialysis,
dsprigsisriygannediodermitis drugs? eyrhiaticst peythastionudants, t o

e 56 G40 Topr B et AGbAEIT iyt ot
repasmalytidsa tubvercplystatict, amsibgics, VasaeRtistOds onvasddilatators,
0.8 the preferred . ,
wrus?argcs, wou?nd-heallng 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
Wé’_'ter-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.



choi ce of pore dianetef'being dependent on the desired
final aggregate 10 di nensions. 77.The nethod according

- WORE04039900f preceding clainms, wherein several PCT/EP083/011202
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are used sequentially or in parallel. 15 78. The

met hod according to any qfysgrecedi ng clainms, wherein
said agents and carriers are nmade to associ ate, at

| east partly, after formation of said extended
surfaces. 79. The nethod according to any of preceding
clainms, 20 wherein said extended surfaces, with which
the agent nol ecules are allowed to associate, are

pr epdbethe mathod aecerding tappy iof Riecing claies,

SR o ke W8 o on

20T phaka tevdporatien fane direcatsequimases by iinjectiars ed dialysis or
conbi nation of substances according to any preceding
withethe aig of mesharigal S§®$pri si ng at | east one cont ai ner
conprising the pharmaceutical conposition based on a
conbi nation of substances according to any preceding
cl ai 7B, TRE nY¥thaa bcdding Qo BEY/CERREERTING ClidS, - 156 82. A
method for generating a therapeutic effect.on r
whesein theerTiafion gy SaRLRYTaTESs pikicedcy fietipn. the fiteing
@g@&?hé\hﬂg g%?é&diagﬂet%é pERIES! 091 urifarkli 8t @R Bfe preferred
-accordi ng any of previous clains onto or into such
dHoidengf pareadiametertineing depesdentomthendesised final aggregate
aa%/ﬁ of preceding clainms, wherein different

HBTRNSI¥Sr ati on vol unes are selected to control the

appl i ed nedi canment dose and the outcone of

t herapeutic application. 10 84. The nethod ,according to

any of7.ghedeetheg according wecpfrprgcgq;gg M$a of
Tha%id §65erAPRRGEUB ULt dRRTHalY bPin' farafieto to be .

78.The method according to any of preceding claims,
wherein said agénts 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 cdmposition 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.
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associ ated therewith during the day prior to an
adm'nistration preferably 360 mn, nore preferably
m n and even nore preferably 30 m n before

WQ&H‘?‘W%?”@H ng the resulting fornulation in or RCT/EPZN03/011202

body. .15 85. The net hod of any of preceding cl ains,
characterised in that at |egsd-one dose of the

phar maceutical conposition wth therapeutic activity
is adm ni stered. 20 86. The net hod according to any of
precedi ng clains, wherein the flux of penetrants that
carry a drug through the various pores in a

Il - d,ba d d
Sut ¢ At ATPEIERor Seperaing:s U BBeuRS efiee B yihsg bidbd
tdr8atiié by &ipphifg blhdiiateatieal é&ﬁpéﬁﬂdﬁ Bbgéﬁ lon a comblnatlon

descri bed by "a Characteristic curve in turn,
@fsubgtances asgording éo any of %evnouﬁglaumsmt@ er into such Ilvmg

2"?%‘%”3%&’8&” further. 87. The nethod according to any

Kg claims, wherein the characteristic, e.g.
penetrability vs. pressure, curve is analysed in
terms of _eq. (*) or alike. 30 WD 2004/ 032900
PCT/ E%G@pcﬁq&w accordingdo By f AFBEeRINg GIRIBYS, any of

%ﬁér%ﬂ* Q@fe?é éﬁnnn@%ﬁh%&l@ﬁes%‘?@%@t&# fé’ ?ﬁlf\trol the applied

ext en sur ace aggregat es conpr I Sl

anpdicaniant doseramdetht outeoreedsf thgra@buheaﬂpphé’ﬂ%mr by at
| east twice the standard deviation of a typical
measur enent, whichever is smaller, the 5 adaptability

of theB@’ﬁw%riﬁSﬂHo%Ué m@&g aﬁ@%ﬁﬁe&@&ﬂ 'c?élg-%,the at

| east one first an e at st one sécon
amipdrieiraaistispengion @rﬁtdrugdr@@ aggrepgstesds doadgsbwithrtbe drug to be

HHREE A by Y BEN] B30 ol S b 360
|raRs tm@r@eprtaféraﬂlyasmhmw ahd cevemﬁbwﬁréferameeo ahinthefore

correspondlng concentrations, whichever |s smal | er .-
1administering the resulting formulatlon in or on the body.

85. The method of any of precéding 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,
-V\;I:ierein the flux of penetrants that carry a drug through the various pores in a
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
deséribed 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.



89. The conbi nation of any of preceding clains, wherein
t he adapt ability of extended surface aggregates

WOB0R2™ONg al | three said anphipatic conponeR§¢yEP2003/011202
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exceeds by at |east.30%the adaptability of the

ext ended surface aggregat edStenprising the at |east
one first and the at |east 15 one second anphipatic
conmponent, used at the correspondi ng concentrations,
or the adaptability of the extended surface conprising
the at least one first and the at | east one third
anphi ' @S LA @h,
conceReriE: SREBRRERhiof A 4 Prebelfing ERAlyg- ghe e
Fduptabifity siexaéndey saffape aggcbgajes campeisingall #iree shid

;,gtpg'wg;gg;af{g,{ﬁ%g AR M@b?ﬁﬂ?@%?{t or By el gl dhe
%ﬁ%ﬁgfﬂhfﬂé\ﬂaﬁ% of Ettﬁglcﬁfﬁ%agﬂfé?h@ﬁt WhicHevep &%ﬁ\éllélﬁ the

O Or ess concentratl on of said
émhbmt}eoﬁthemdende@ surfdce aggtdgatﬁmmﬂﬁml tl;lenaj Ie@st one

vt P ahe of leasb on: SepoDY A BHEIPEe BTGBNEHE Ed H485
Q%eéﬁdér%n% PHR&éﬁ\gav%or%l of Bife 8@apiaBaty enthefexasided surface

prec al s erein the total ~ concentrati.on, of
saingrisingl the st least orectinstiand dhe at ipast one Hjrd amphmﬁtwd

SETRBAEN el PSRt bt e

concentration of said at |east one third conpound in
WO 2004/.032900 PCT/ EP2003/011202 158 t he ESAs
conpr i89i The gembinatioroakany eEpresading:cl @'Eﬁs twrl%@"%tggond

REABEH M 8] et Rl fR e il Ga Wt ?‘lﬁ”‘f&e@;aﬁ%at
ampHigatiritsrapehentssexosikes dynattleastap thb atiaptabilty obthe

Cob i Byt oS o s
)g!f;u dfoﬁg%ﬁmg?ﬁ&%Bhgpian%rn@%d%%é%n@rspéﬁdmgl y is

mar - v an additional at | east

| u:bncdnmqnnqowr rtrae adaptamlﬁy oﬁﬁmeaexteadg@ surfgce gepIRtising the at

RN AP S, s o

%@erésbbﬁdﬁmmhtﬁtlcﬁﬁmhhﬂeveme @maller.

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 sald 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
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of which is nenbrane form ng and one of which is the
first nmenbrane destabilising conpound, to obtain the
correspondi ng three-conponent ESAs, conprising one

woBEJ0ase f Or m ng and two nenbr ane dest abilisi %13/1?92003/011202
have

conmpounds, such ‘that the Iatter ki nd of ESAs

hi gher adaptability than forner ESAs. 94. Use of

the third anphipatic conponen§ according to claim93

in a conbination according to any of preceeding

claims 1 to 93. 20 95. A suspensi on of extended surface
aggregates in a liquid medium conprising: at | east

one first anphipatic conponent; 'at |east one second

AheHE PAsicomurisinmahleast oBe firstiancb at least orte second compound at

SR R <r B GO g 7 g = B Bt GRBP &M

and third conponent bei ng menbrane destabilising
conponents; wherein the third conponent is a
non- st 82 dihgsgorahinatipniaf amtaf areceding daimal Bhereinttie whaptability is

T R i ——

bieacticar of R4 vahas,aghish is efish sestedardeid 6nandpreferably is 57%
ave age @ﬁgregate di aneter before the penetration

vl ngi ng the aggregate dianeter by nore than

25% 5 96. A. suspension of extended surface

aggregates in a liquid medium conprising: at |east

one fi QSIUSB‘rpIPmrpaddmonahaUBaat thirl amnphipatio compretentl as at least
tic co | east qne third
% memhrg gﬁgpﬂblhzmg compound to increase the adaptability of

ESAs that otherwise would compnse only two amphipatic compounds, one
of which is membrane forming and one of Which is the first membrane
destabilising compound, to obtain the corresponding three-component ESAs,
cofnprising one membrane fonning 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 corhponents;
wherein the third component is a non-steroidal anti-inflammatory drug (NSAID);
and
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WO 2004/03

the first anphipatic conponent being a nenbrane
formng |ipid conponent; the second and third

Hg fit bei ng menbrane destabilising compon®rt/EP2003/011202
wherein the third conponent is a NSAI D, and wher eby
ext ended surface aggregate188nmprising the first and
second (but not the 15 third) conponent, or the first
and third (but not the second) conponent, the second
or third conmponent being present at a relative
concentration Xwith respect to the concentration of

the fy, [
over e R g e R oD rg o permeable
bdmlewmthgmrag gt legst 50°/d sanallee tharether average pgoeegate diameter
cr ssm t he extended surface agqr tes 20

B 1 Rgnerion wiRo GLRARGING B BaBikHate suey by more than

5)%et her, whereby the concentration of the conbined
second and third conponents is at or below the
rel ati ve concentration X. 97. The suspensi on accordi ng

éggfééé?égﬁ%éé’r{%omgas%ﬁg%g‘n S A0 ERs 1 Yol medium
d&ﬁrrgr aneifsal d first conponent being a

orm l'ipid, and said second and th| rd
UFPQ@h@ﬂ@flfSi@mfg“PM@m,t abi | i si ng conponents.

e s T e S S
EﬂBaEPaﬁéiﬂhlﬁuléﬂ@ﬁlpaﬁbﬁébmpoheast one first anphi pati C
onent at . | east one second anmphi a{fic _cor]Eo({l
irsh amRitiRaticranP anesH; being @ @@@Uﬁgﬁ ormiRg fipf g?mponent
@?ﬁ%ﬁ%ﬁ énd BRAORRpoREHT oo TRERRAR. betBbilaind Gfiponents;
whebeiartbe deisd etinpobentjisca NHRED tand wher ein the third
nent, i naon-steroidal anti-i.nfl L
YRERAR] Sxtenin fiBAeE tcteo8ts Ahhitibh sAE R 3M sHathd (out not the
ﬂ'rﬁj)fc’d?ﬁtbérﬂarﬂforﬁﬁéqﬁéﬁém@ﬂ'urdl(tﬂﬁtnot nRsTERE Oritt) djmpsbnent the

thus increasing. NSAID concentration in the ski
aaeprq or third component being present at a relative concentratlon 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 poré 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 claimé 95 or 96, said extended surface
aggregates béing membrane-enclosed, liquid-filied vesicles, said first component
beihg a membrane-forming lipid, and said second and third components being
membrane-destabilising compo.nents.

98. A suspension of extended surface aggregates in a liquid medium
comprising:



10 increasing the reach of NSAID distribution beyond
the skin, in conparison with the result of the sane
NSAI D application in a solution on the skin. 99. The

wa zegesoon of claim 98, said extended surface pcr/Ep2003/011202
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aggregates being nenbrane-enclosed, liquid-fille
vesicles, said first conponergp-being a 15
menbrane-formng lipid, and said second and third
conponents bei ng nmenbrane- destabilising conmponents.
100. The suspensi on of any preceeding claim wherein
the third (NSAI D) conponent is ket oprof en, ibuprofen,

20
Bt I8 aE At IRBRRARE SRR ag ng ol i m. whor o1
t belddst she aeapad aipHipatic 86mPbAtnf; " om t he. group

copsi sti ng  of phosphatldylchollnes
E%ﬁ%?ﬂﬁ higd ﬁmlﬁﬂﬁmppmmatl dyl gl ycerol s,

Bﬂﬁgﬁghhﬂ%ﬂ gée’tﬁsc'ﬁéergbé lﬁqheg%gl’pg OPaﬁe‘rf‘ormmg lipid component;

tha serritband tifdéstaponght/ssing PheraBHAmS Qéstablhsmg components;
ebrog“%i’ﬂ'ﬁ" ce ram i d pol yhexosi des, sul phati

ei8 6eBReEeNyis agﬁﬂ@'islﬂ%fﬂdﬂi@n'ﬂﬂoﬁammtory drug (NSAID);
sgﬁ@en3|on of claim 101, wherein the first conponent
is a 30 phosphatidylcholine of biological, preferably

pl ant, Wbereﬂ)nthewﬂended syrfacy aghrsydtes Bk QQMIQ%?QQHetratmg intact

G L T A

Cmtéé&%the @a‘t‘:h ofN)§AI-B‘ ﬁlﬁhﬁmb%r? ﬂ%k.ﬁﬂﬁ%%ﬂ%d%&son with the

claim erein the second conponent

stasuliafihe SamN$HéDawbeamlvm afsoth-rmriLﬂ{é. skifer ei n

the surfactant has a solubility in the liquid nmedium

rangi ng fromabout 5 x10-7 Mto about 10-2 M 10

105. Th993TdTﬁoauEpammf ofctiaino80gaidvdaerddd tiface aggregates being

surf ctant rop |C|ty lipophilicity rati
glﬂ!d'dild edNRSicIestaid Tirsiapmponent heing13

am@ - r
s Fr)r(tét?}fglﬁ% g@gfﬁfng Igp@nai\?z %%&g&énﬁ%ﬁﬁé‘t@rﬁcﬁn& %[nts'; being membrane-

' s@!ir,t@btbamgrqqmponents

100.The suspension of any preceeding claim, wherein the third (NSAI_D)
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, pho’sphatidylinositols
phosphatidic acids, phosphatldylsermes sphingomyelins, sphlngophosphohplds
glyc03ph|ngol|p|ds cerebrosides, ceramidpolyhexosides, sulphatides,
sphingoplasmalogenes, or gangliosides.

102.The suspension of claim 101, wherein the first component is a

phosphatidyicholine of biological,'preferably' plant, origin, especially soy (bean),



15 the group of nonionic surfactants, and preferably
is a pol yethyl eneglycol -sorbitan- long fatty chain

WO28944932980r om pol yet hyl enegl ycol -1 ong fatty chaPETER2B/011202
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or -ether, a polyhydroxyethylen-long fatty chain
ester or -ether, or a surfatéhnt-1ike nonionic
phosphol i pid. 20 107. The suspensi on of any preceding
claim wherein the first conponent is a
phosphati dyl choline and the third (NSAI D), conponent

Is ketoprofen, diclofenac, ibuprofen, indonethacin,
: , h L
RRHEET olvs, R Punt el s 2R 93hAR Gimfisy; Phirrose, or

xastercoibte.. preferably is a .
pol yet hyl enegl ycol -sorbitan-1ong fatty chain ester,
pol yet hyl enegl ycol -l ong fatty chain ester or

pol ye?gy] ¥ SPeRsidnBGrh e8 &a rﬁt\PﬁéreW c§/ component

pol ye negl ycol chai n’being y rep ace
ds apsurjactantoxyet hyl ene pol ar group, or elseis a
surfactant-1i ke nonionic phospholipid. 30 WD
2004/ 032900 PCT/ EP2003/011202 - 162 109. The

Sus peng ThetduspryisRnSTthiRe 105 aivierdil She SQrfhBAnRMSE %%‘olubuhty in

% gregate dianeter before the' aggregates penetrat
tthe quurcbmeidsuratran@lagtfrmabmt §9¢1 thtomtmuta@eerge
pore diameter. 5 110. The suspensi on of any precedi ng
claim wherein the first conponent and the second

conponesThé Sisplensionssficidiin 103, WhekdIR the GUifSctaRthd8htrophilicity-
| east 10-fold, on the average. 111. The suspensi on _any

dinepbiliciy retie(iHi-Bhhewaen 1hendetl myendiiaidetween 13rand 18 and
trﬂ‘asfaﬂe‘fé’rr& eay&%‘%‘% &Eeﬁ in solubility on the _

aver age at 112. The suspensi on of any
preceding claim wherein the total dry nass of the at

e DB AR 9P I ekt 65 2555 B selected rom
apeQYreup Gf mdnfshic BiFSQFhRY ahtidrBTerdBRi8 iabdPethyleneglycol-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 phosphatilechoIine 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.



extended surfaces forned by the at | east three
conponents have an average curvature corresponding to
an average di aneter between 15 nm and 5000 nm 20
wdlish4/spoE uspensi on-according to any previ ous GcaiP2003/011202
wherein the at |east one further menbrane
dest abi |l i si ng conponent is_ggbawer aliphatic al cohol.
11 5. A pharnaceutical preparation conprising the
suspension of clainms 95 to 114. 25 116. A
pharmaceuti cal preparation conprising a suspension of
l[iquid-filled vesicles in an aqueous nedi um the
vesiclaa_ﬁfin encl osed by nmenbranes, formed from at
e

S )
| east | %53@%%9 Y BFRF Flaim,whgrein dha average aggregate
NBRIA8EbefHRS 1P hhh ™ {
PCT/ EP2003) 011205‘59_%963*3%%%?6 @'éet@te eﬁnﬁﬁ ebg%gé{r '%égg%% larger than the
aaygragatrorediametdrng the first and second (but not the
third) conponent, or the first and third (but not the
second) conponent, the second. or third conponent

5 bei ng1po sRRNSuSPeridrebPahy Bré‘dgf@ﬁﬁlgfa?hi Whertitithd ﬂrstt component

respect to the concent r_at | _on Lhe I rst conmponent,
henethe seernd gempenent diffeniresalubilityoimethpdiquidemediurn tat least 10-fold,

- pgl t st. 50% smaller than the average aggregate
ﬁ%ﬁ? g\(ell@ ore the pore crossing than the extended

surface aggregates conprising the first, second and
third cogpon__ent t oget her, whereby the concentration
of thd1toha sespensiomany peecading cladmpwhergis the sgeoad component

10 Pthd fird Sérﬁbbﬁént%ﬁgﬁiﬁtéaﬁﬁiﬁfyaﬁ thelé’vérége%t least 2-fold.
phar maceut | cal " preparati on conprising a suspension o
liquid-filled vesicles in an-aqueous nmedium the

! eact ! SRd T4 DRePREISLACR RIRPECUHDF BT G hATSI dha Fotal dry mass o

t thieest |EBRShASE anfididatiRi donspAe e 1P BBATen 0 \hakEiNt-bhand 50
menbr ane destabil'i'si ng conponents 15 conprise a

sweighéant , a non-steroidal anti-inflammatory drug,
15 and / or a lower aliphatic al cohol, whereby the
menbr ane destabilising conponents increase the
113.The suspension 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.

20  114.The suspension according to any previous claim, wherein the at least

one further membrane destabiliéing 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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vesicle ability to penetrate manmal i an skin and thus
i ncrease the reach of NSAID distribution in the skin,

WO2A04/03298nd, in comparison with the result of EBRTMHBANS/011202

application in a solution on the skin. 20 118. The

phar maceuti cal preparati onl@-claim117, wherein-the
first conponent is phosphatidylcholine and the third
conmponent is an NSAID, such as Kketoprofen,

di cl of enac, i buprofen indonethacin, naproxen, or

pi roxi cam 25 119. The pharmaceuti cal prepar ation of

¥ [RE bR sEESRA (but not the
videfl Sfend el dlarBlipd CLRftioi (RESE bAG sebord (o
tn@&ljy@érﬂplbﬂeﬁg :oymelb me ahd;thrrdl (bngnbtatr@seﬂmdm cemp@nena the

ol yet hyl enegl ycol -1 ong fatt ste
smoyndtwhm sompasent BRI aﬁ%?"é ﬁgPrf e Wsrw“FﬁEPa"m” X with

ire nifrnt, [Rve/a IoWegsre ensut to

r§§b§ t@%@b% gé@e%%orfgne p@ﬁr&ggroup, or else is a é y
owattomiecharsiers with pores akleash 56 emqﬂea thandhecaerage 9@@"395“9

PCT/EPZOOB/O 1202 - 164 ,120. The c
cbaer;%%m oF e Bpig Gring tHADDF eXIRR AT Slithge ?égrega‘es
cgirﬁgﬁsﬂg the Tﬁél BEHR@hd tHird? b@ﬁﬁiwient foduthén Whereby the
anol 2- propanedi ol , 1,2- butanediol, or
@iricendiatiob of e Thmbined secend iaed| thsd sompanests isratrheipw the
@37 V\/nerel nati‘lp a?ul k pH value is above the |ogarithm
ssoci ation constant (pKa) of NSAID
drug in a solutlon and in extended surface
aggregates, and the latter pKa is higher than ef
f or 7. thmacre;euqaharema@pn@amwsgga@awsaﬁnaw diquyid-filled
117 |
wesitle ﬁgﬁ éa% %1%4%$1§tiﬂleﬁluw th %lcl%é 9@ﬂg@ﬁagﬁe&b?'ﬁﬁ’embranes

y I'S 'between

- forfiey ﬁlb\lnyat IESSttzﬁte/\mu cBrrmmhé'ntTandleomszmu@t feast three membrane

Bl SbpbegEnuhe o e st E08h soffponcrs
B6hiptisel S sFAUBARE athdhlsiididal anfitiffid@iatory drug, and / or a lower
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 phosphatidyicholine 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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is between 0.05 and 0.15. 124. The pharnmaceuti ca
preparation of claim 117, wherein the fornu- 20 |ation
viscosity is between 50 nPa s and 30. 000 nPa s,

weicehespbdy i s bet- ween 100 nPa s and 10. 000

nore preferably is between 200 nPa s and 500 %Pzg?s/mum
and nost preferred is betweqgs400 nPa s and 2000 nPa

s. 125. The pharmaceutical preparation of claim 117,
wherein the first, i.e. 25 phospholipid, conponent and

the third, i. e. NSAID, conponent are present in the
suspension in a relative nolar ratio between 10/1 and

1/ 1. 126. The pharmaceutical preparation of clains 117,

wherein the first, i.e. a phospholipid, conponent,
d ' ; t . .
ot esentl; e pramacuiBathferaratit or CRIRIIE e 5 alconolis n

lropanol, &u-prapahof/ 2-profandd Orbag a1 02 Bt it 20 0 3o aRadiol, 1,2-
-165 1&@.A kit conmprising, in a tube or otherw se
RBgRehrsethangel. | east one dose of the

phar maceuti cal preparation according to any one of -

clainms 115 to 126. 5 128. A nethod for treating

p_ﬁr i ph2at AThqopt:lamuwﬁcal_ mfeba_ramjn;jpﬁclh%m 1aerMm'EI’@n]§the bulk pH value
frar maceut i cal . pre ation according . to any one ot

d abrie dhg Iogarithrs G he appaceit Qlspoaztien RPBSaBtRKa) of NSAID drug

mﬁﬁ'ﬁ@dplutiéﬁ ahd9n %ﬂ@&‘ﬁﬂfé&é@é%@téé’, dndhB"1A%ér pKa is higher than

erein different fornulation S per area are
dbedemaer.t o control the depth of drug delivery.
130. The nethod according to 127 and 128. wherein the
pharmaceutical forrmulation is applied in a

non- ot22 THevshdraiadeutiéal préparaiich 6f claim N3 deifBlein the bulk pH value
carriers accordlagg to any preceding claimto deliver
I

NESREWRED Sc42Bd 83 HRAre Reeferably imbetwaan €.Aand 8 and most preferably
4 BeHvass Yusnd¥scl e,  and/ or subcutaneous joint. 166

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 -fonnu;
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.
phqsp’holipid, component and the third, i. e. NSAID, component are present in the
suspension in a refative molar ratio between 10/1 and 1/1.

126.The phannaceutical 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.



132. Preparation for application, admnistration or

t of an active ingredient into and through
wot @gﬂgﬁ?ﬁo 9 : PCT/EP2003/011202

10

15

n of warm bl ood creatures, based on a
conbi nati on of at | east one, éi rst, menbrane form ng
conponent NEC, at |east one & cond, nenbrane
destabilising conponent MDC, and at |east one third,
menbr ane destabilising conponent MDC, all of which
are anphi patic conponents, suspended in a suitable
liquid mediumin the formof correspondi ng m xed
anphi pat aggregates with extended surface (ESAs) with
one or few m xed anphi pat coating(s), which are
or of of 26¢y Kb GOmRISING KR 2, juhecPh otisTwisesnackagerh domy, at least

GHEDI [ f ' ogﬁyr ngafbe [N=To ;
in cg%{ggcc{?qvmetp r@??iagapﬁﬁad?@'eggﬁ}% a?' re gﬁyl&‘g%s claims
50194md2@ ext ended, on the average, than the typical
surfaces of aggregates conprising the said at |east

one second (MDC) and at |east one third (MDC)

anphi 28 1° méEBBEOC RS treditinge pefibhbff SARE and/or jnflammation by
concentrations and, in caSe, after adjustnent for. t'ﬂe
@pRlying-a phaimagsutisat preparatien Accorging ttmany enefataims 114 to

j LSt hi pat i NEC) wh [ i d
27 Bh e ol PR oGt BRPGRkal  anti -1 nf1 ammat or y
drug (NTSAID) and is. one of the second and third .

anphi [i)ati c cong}gqnents. 133. The pr egar ation of claim )
132, 12ndihei methad) ageording; to iaint i128twhenigi eifferent formulation

[ RERI iPa e SeRREF RIS e Hebln bl oy oo,

one second and said one third conponent, allow ng the
first or m ext.ended surfagces, - 7 said at |east .
one séé@f@eﬁﬁﬁﬁﬁéﬁcqrg'"&ttol @:?"Cié-%gi WB?’%F'&G QBEU’B?@GUt'CaI
tBARURAIOA is Abplicthitt a HR-dddiddive paRANeNt in said liquid

medi um and, on its own, tends t0 formor supports the
formati on of surfaces that are at |east 2-tines |ess

one 1 1 poeto i bRBaRell B E3F el b Sl brs@iho caim to

adstiven NSAIDeinoecliss balow 486 iskikOahd 6 tHBrsubketatddus fuscle,
liquid nediumthan the first conponent and

sai

cﬂ‘ﬂcﬂehﬁ DCULARPOHS IQHIt - aggregates with aggregati on
nunber at |east 10-times snaller than that of

sel f-aggregates of said first conmponent. 134. The
preparation of claim 132,



wherein said ESAs can perneate skin with pores with at
| east 40 % smaller radius than the average ESAs
radi us, as neasured after the ESAs have perneated the
skin pores and assum ng spherical ESAs geonetry. 135.
The preparation according to claim132, wherein said
MFC al one fornms extended-surface aggregates with
aggregati on nunber of at |east 5000, and preferably
nore than 10.000, and both ‘MDCs al one and the
conbi nation of both MDCs form snaller aggregates wth
no substantially extended sultbace and aggregati on
nunber bel ow 5000, and preferably bel ow 1000 in
contact with said suitable liquid nedium 136. The
~preparation according to clains .132 to 135, wherein
t he sai d extended surfaces are in the form of nenbrane
surfaces. 137. The preparation according to any one
of clainms 132 to 136, wherein the said at |east.one
second conponent increases the flexibility of extended
surfaces conprising said at | east one first, at | east
ne,sec and at |east one third conponent in - 168 -
é‘;Sﬁw i @ﬁaﬁﬁzpf”h erH‘@Pb@ﬁfthaC@@mﬁDMdn matra!hspohy)f tiectdle ingredient,
int or. el se syrfaces
° W%‘“@g%é b SARR S C?‘t FEIUERO%E P’é3§?m§1¥éu%P% least one

f or med by at east one
ﬁrst,aumbnaenfomﬁ@corﬂ'ﬂstmaﬁf RIRT, at 16kt cﬂﬁ%@édﬁgnﬂeﬁlﬁr&@ﬂe&%hsmg

com L@hﬁﬁ a o 137, . wherein the said at |east one
%Oé}?B §ng 3k legti ang thisdaerahrane dg‘é@mbmng mp@mt MIC, all of
w}ucﬁ%ﬂﬁﬁplubhﬁd/c&ﬁpcﬁ?éhﬁngﬁger?&érdnﬂ%%ﬁngb% h tmf alafgqm of

at | east one first east one seco

Con%ﬁ@ndlm méK asCAmBTIER g gienate o WY dxsade M irhack WESAW WRIEES: or a few
d ner | east one first conponent or

mlxeél 15 V\ﬁ)att K° e‘H{v(SSﬁ?’E"ﬁg%e P@ﬁ%@ly@la&qr likeawhergivesaid ESAs formed by a
: comlaﬁﬁhdﬁ of Biafitec QAR cohﬂ:lohgnt@ ALY E‘&ﬁ{ce %nta bwﬂ Ealfl &1q31§8med1um

aration accord Ing to any one O
that ‘?Kﬁé krst S0He mare Ieétasded;m theaanage drmohihemlcahﬁlrfab& dHaggregates

AR RO i S e

_ com}amenr alomyg at thedmyte Qﬂﬁcdhﬁraﬁb@é dmR, ilr?’c?asé %ft\l:r?’?dé %Btei}opthe p%ysmo-
st one. second conponent or thé at ast

Chemclﬁ’fl regfaefé ResHEs TR e @bseh%ﬂmfm@tﬁ ﬁnstmylnbatmmﬂommﬂ@f/IFC)
wherkR daf Rl ecillgntqgg ngg steir %iﬁ,ka.nglg e az%gf Id?t?o (NSAID) and is one

accordlng any one o0
of the second and third amphlpatlc components.

133. The preparation of claim 132,

wherein

- said at least one first component has a tendency to self-aggregate and is at least
10-times less soluble in said liquid medium than said at least one second and said one third

component, allowing the first to form extended surfaces,



wherein the concentration of - said at | east one second

conponent used in the conbination with said one.

first and said one third conmponent is bel ow 80 % of

the concentration that would be needed to render the

aggregates conprising only said one first and said one

second conponent as adaptable to anbient stress as

the sel ected conbination of 4ghl_at least three

conmponents, whereby the said one second and said one

third conponent can exchange roles. 142. The

preparati on according to any one of clains 132 to 141,

- 169 wherein the relative concentration of said at

| east ongidtahidask RNRE HS&Ent | TR Wt :

said one first and sé?gp%%e seggﬁé&g%%%gﬁéﬁggan%%ﬂwaeﬂmnSMd
at legstiong, figst copwonediimsadjonsd inediunc amt entitsatvimg ter t6 Afm or supports

i t_one third c onent in the system a) as

the A3 of §PBLe B8 40l atiST BT Fog oBendi B fiorurtaces containing
the edepoopnfirst forhpéhepy glogs) oOr in said at |east

t hr ee- conponent aggregates, or else b) as determ ned

by the negative action of said at |east one third

conponen;: e ability of said at-|east . '

t hr ee- cg?ﬁ%%ﬂ gtﬁlfl OaDgCSL{r’“éggf’%@, G QPSR least H0-gimes mare gpluble in
saiddiphi bmedmecihag tHROMROASAboean i FGEs o o ;

143. The preparation ac%ordiﬁgiﬁgugﬁgyone 6%Hk%%Fﬁ§mswuh
aggLEBlQronumber ag}‘r‘é?telionﬂmﬂ%Sm@ﬂmthmeﬂlebmﬁmﬁﬁ-a@tégamscmﬁ” sadifigst
compbnégast one third conponent used in conbination wth

Said one first and with said one second conponent is

between 1 % and 99 % of the rmaxi mum possible

cggcentﬁgtion of said at |east one third conponent, a)

as>Hef i &8 PrePafasiopef slar32sol ubi lity of said third
wheeQHBA A sl f bd at | east : -

o REe Sl by SR Rasl B Fomatey adiys than the

t hr ee- conponent aggr egat e

avergge ERAs qastivs, penicasured bt thoES3aihdvabeieasdd BBekihHofed and
ent .the stability of said at |east
Emm%ﬁggg&ggﬁﬁjﬁ%%ﬁg%ﬁﬂ#@@ates, wher eby the said one third

and one second conponent can al so exchange rol es.
144, The_preparation according to claim 143, wherein
t h®.r el dip Pecpamtionrccadingtoataimai 82 at | east one second
el iy K Qnent U ed,i,n conbination with the said
el A C QIREDEAL, R, combl nalion M D Lhe 23S ot
least ?dr?gmw@ﬁem ; a{e_r%lﬂy %@? %&51 POV, ahd Boma 1t FBALEURIRRS S iSation of
- | . - -
both Cs form smaller aggregates with no substantially extended surface and aggregation

number below SOQO, and preferably below 1000 in contact with said suitable liquid medium.

136. The preparation according to claims 132 to 135,

wherein the said extended surfaces are in the form of membrane surfaces.

137. The preparation according to any one of claims 132 to 136,
wherein the said at 1¢ast.one second component increases the flexibility of extended surfaces

comprising said at least one first, at least one second, and at least one third component in



145. The preparation according to claim 144, wherein

the relative concentration of said at | east one second

or third conponent is between 25 %and 90 % of the

sai d maxi mum possi bl e concentration. 146. The

preparation according to any one of clains 132 to 145,

wherein the total dry nmass Jﬁg all at least three

anphi pati ¢ conponents, whic 8(oget her form the highly

adapt abl e aggregates with an extended surface, is

bet ween 0.01 wei ght-% and 50 weight-% 147. The

pr eparation according to claim 146, wherein the total
Mass of all at l|east three conponents is between

Compéngonv\)e} Hhe-sriapes fopmeduiendly b%thddiSIcasTbae firs pamnpdriedBor else with

o gl A St

and 15 wei ght-% 149. The preparation according to
3@% one _of claipns 132 to 148, wherein the extended
f ac eI jSﬁorei]daﬁoaimvl dneyof oliitsH 32gatla?,n sai d

wher&h tﬂeeﬁfﬁ at(}@z{s?g e g&:'gﬁg 0 ed] 8166 nay eqﬁxgpno&g%{%g%girggéégs:e Ltllgzg d

corresponding to an aver

perm&®iify roif nxteﬂéﬁe&l suffiePERRAhIAL it s A8 GOledé: DRle 105t CAraL4N J£LO second,
andaﬂ%:ere' n extended surfaces have an average

P} QP qufle%‘ahdp REMmPerisoy witle thegurfoeti fosnedmenaiely the ar
least g%c%wr?ﬁdl ng %%9{3 Igﬂfﬁn? m%\/\%eragzc F%quwg%xtagkag@ng diyi3pd at least one

d pemeorgnt. aver age curvature corresponding to an average
radius between 40 nmand 300 rim 152. The
preparation-according to claim151, wherein the

QB@end%eg% Pafifh NBYRiRoANE' RO MiWS 1% 138,

correspondal ng to an ave age ra ween
whereig therfileasbane snenencpc@pmmm and 8o (edkinthettRird B¥mARRnPdiffer in

32 to 1 n the ESAs are suspended in
SOlubgn e %?%Tr%eeagfﬁ ﬁg]g‘dﬁ'prl ses mono and/or ol i goval ent

140.  The preparation according to any one of claims 132 to 139,
wherein the at least one second component or the at least one third component have a

hydrophilicity-lipophilicity ratio between 10 and 20.

141.  The preparation according to any one of claims 132 to 140,
wherein the concentration of said at least one second component used in the combinaﬁon with
said one first and said one third component is below 80 % of the concentration that would be
needed to render the aggregates compriéing only said one first and said one second
component as adaptable to ambient stress as the selected combination of all at least three

components, whereby the said one second and said one third component can exchange roles.

142. The preparation according to any one of claims 132 to 141,



ions, and has an ionic strength between 1= 0.001 and 1

= 1. 154. The preparation according to any one of

claims 132 to 153, wherein the ESAs are suspended in

an el ectrolyte which conprises nono and/ or ol i goval ent

ions, and has a pHvalue a) in the vicinity of the

| ogarithm of the apparent_ig | sati on constant (pKa) of

said at |east one second c %%Gnent, if the latter is

nono-i oni sable, or in the vicinity of such pKa value

that maxi m ses the solubility of said at | east one

second conponent, if the latter has. severa

i oni sabl e groups, or b) in the vicinity of the pH
whergi theweletfive carsenion of apiddit Jeadeeneythitg compatenensedsie combination

. Sit sitiwve. anongst the said .at. le t hr ee : ,

with S R rein Fie iR SEing caAtRa: S he b L ghek (OE GHFSREHPossibl
concetratin dfahd §A8keleast ofe thitEcdhFRRRBHI ROsRERL! di ng to

any one of clains 132 to 154, wherein the ESAs are

suspended in a polar mediumw th a pH val ue between pH

= pKa - = pKa,.=3. - .172 . 1. . Th [ ]
2B e R B B e il g s ind BSim e B b Albtem orin

said at lehetalyee-@ompbhdt bggepmesentises a |ipid, whereas the
at | east one second conponent is a : ' :
melbr anés dRsIBed bithedreaayn antion of spd @t lehstypng third component on the

s LR e U SRRALAR "L Ly o

dropl ets suspended or dispersed in a liquid medium
and surrounded by a coating of one or several | ayers
Whe‘if'gy iifesad ongthud 25d gng F?@Pdééﬁ%?@ﬁ%fﬁtcﬁn s exchiange egleshl| e
of self- aggregation, and of at |east one second
congonent and of at |east one third conponent, which
ake3bot Ahapppamivh eccwding to hay oad of bi@irhs 3 toclkponent

and..t he, second and.thisd. conponents, differ in . L
wherbl thsi Fafye PR Rgchraftseid et o e GAPRPNYE J83d in combination
withls@rd SHedkirsOindSWHER sdifd@he BdcohBRoRWEhAA Ss bARLAST 9 and 99 % of the

hono- aggregates of the nore sofuble anpbngst the at
maxjraa@tpossible copewnmtiomd! sdid atlleesopo et campapént,

het er o- aggregates of the at |east one first, the at

| east one second and the at |east one third conponent

I s apmal la@ Befillintiétth s RAGRBIRE) SiSsalf thi8 TBmpsRd: $IBHe]Sstem or in
of said at |east one first conponent, which'is the B

- said japleast thEsEASMPORRRIAGETESEISS. t hr ee.
b) or else as determined by the detrimental effect of said at least one third

component on the stability of said at least three-component aggregates,
- whereby the said one third and one second component can also exchange roles.

144, The preparation according to claim 143,
‘wherein the relative concentration of said at least one second or third component used in
combination with the said one first and the said one third or second component is between

10 % and 95 % of the said maximum possible ‘concentration.



158. The preparation according to any one of clains
132 to 157, wherein the at |east one first conponent
is a polar or a non-polar, surface-formng lipid.
159. The preparation according to any one of clains
132 to 158, wherein the at |east one first conponent
is capable of form ng bilayer nenbranes and
preferably forns bilayers -oa70ts own. 160. The
preparation according to any one of clains 132 to 159,
wherein the solubility of the at |east one first
conponent in a polar liquid nediumis between 12 10"
Mand 10-' M 173 161. The preparation according to
anissone Thé pebaiallbn 430rkAgh9Bapgher i n the al |east one
first conponent formng exten d surfaces is selected
wheteinthergiative ‘éﬂmeﬂtéﬁimrqfs;ardgn légst oiee, seborpibordhirf kofpanent is between

750 corres d|n synthetic lipids, or

nolﬂgl?@ (?J o%gé{ REFLgHm %gg PYEHaRat i on accordi ng
to any one of clalns 132 to 161, mherein said at | east
ogf first conponent form ng extended surfaces is

St edh$ PEREHAN aggasdipg coapy sd ofyclgimsciditddds,
W I ol i i soprenoi dlip
whel R ORI &5 mal 4P 2l BPRISRER: biags SSREPRLS, which tokether form
the Hhighip iadaptﬂiﬂﬂh@grlnza@ ithiafl extchilBd SlE£0Nk %btweﬁg 021 &&Qﬁ!% and
5Owg@ftrbohydrate resi due, or other polar f ty.
atives. 163. The preparation accordlng to any one
of clainms 132 to 162, wherein said at |east one first
onent forn1ng extended surfaces is selected from

é - gr Shpprepaptios herdhg e Bl dyleg hol i nes,
hat| | et hanol| anj nes, phosphatldylglycerols

whex% H 358 of plb pgleaﬁﬁbrga lsampenentsigibgsveen 0.5 weight-% and

30“@h@§ppat|dylser|nes sphi ngonyel i ns,
sphi ngophosphol i pi ds, gl ycosphi ngol i pi ds,
cerebrosi des, ceram dpol yhexosi des, sul phati des,
sphngo asnalo enes, or gangliosides. 164. The

prepar at o CB¥E ?%Fﬁﬁ“@&g‘hﬁagﬁéﬁgﬁ clains 132 to 163,
whestiethe itdtalSdly th 8% bE MU 8] S41H,AE %o{n?%@[ﬁ]sﬁls %%gpe%rﬂel el 8%[-% Oarnd

sel ected fromthe group compris I pI

15 weght-"mot necessarily identical, fatty chai ns,
especially with acyl -, alkenoyl al kyl -, alkylene-
al kenoyl -, al koxy, or chains MAth onega- cycl ohexyl -

c¥49.0- pl’h’@pt@paraﬁb& 8ccording to any one of claims 132 to 148,
wherein the extended surfaces with a high adaptability, which contain said-at least three

components, have an average curvature corresponding to an average radius between 15 nm

and 5000 nm.

150.  The preparation according to claim 149,

wherein the extended surfaces have an average curvature corresponding to an.average radius:

between 30 nm and_ 1000 nm.



or anteiso-branched segnents, or the corresponding
chains m xtures. 165.. The preparation according to
any one of clainms 132 to 164, . wherein said conponent
that fornms extended surfaces is selected fromthe
group conprising lipids with n-decyl-, n-dodecyl
(lauryl), n-tetradecyl (qub tyl), n-hexadecyl
(cetyl), n - 174 octadecy %stearvi), n- ei cosyl
(arachinvl), n-docosvl (behenyl) or n-tetracosyl
(lignoceryl), 9-cis-dodecenyl (lauroleyl),
9-cis-tetradecenyl (nvristoleyl), 9-cis-hexadecenvl
(pal mtol einyl), 9-cis-.octadecen (petroselinyl),
6- r’ansﬁbecli’rgﬁaé%fé?ﬁ/?ccf’b‘@flg Fsepuy Ei%vyl ), 9-cis-
wherefi A€ egefidd | Rave Intab e ga Tl :
9-cis-eicoséﬁs%&%ggggﬁgﬁﬁéﬁf?Qéggﬁﬁggg%%gégﬁgé93£y$%mgerahm
betwegred bhmiang 3P0 om.9- ci s- t et racosoyl (nervonyl ),
n- decyl oxy, n-dodecyloxy (laurvloxy), n-tetradecyl oxy
(myristyloxy), n-hexadecyl oxy (cetyl oxy),
NESRCt adBERMbeNAtalid BAOYAR¥ YD elalls 161 COSY! OXY
(arachi nyl'oxy), n-docosoyl oxv (behenvi oxy) or
wherginithe pxendagduoieges havgrocsepk e xyvaturd carsponding enat auesage radius
aur ol evl.gx 9-ci s-tetradecenyl oxy '
bmm%%i?é%@éwgaPé ", 9-cis- hexadecenyl oxy
(pal m tol ei nvl oxy), 6-cis-octadecenyl oxy
(petroselinyloxy), 6-trans- octadecenyl oxy
(et r osEreaprapagiion g9cording i amc oreedefordaiylsddy ¢ d52y1 oxy) ,

- { - t adecenvl.ox el aj di nyl oxv), and . :
wherfin B8 B A AP F a8 MYietmalags Mhush o bineatmeny padloroligovalen
ions,(anéthat e Pwiostichei bédwebst £ 6l00aGRAH 1 (ner vonyl oxy),

n- decanoyl oxy, n-dodecanovl oxy (I auroyl oxy),

n-tetradecanovl oxy (nyristoyl oxy), n-hexadecanovl oxy

() mt -N- _octadecanoyl ox st ear,qyl ),
T oo D 0 BRSO 2 B AT oy
Whengbﬂhe ngS @X@’Qus?mﬁdd?lh%hfe@flfcﬁﬁﬁiﬁ@Vv'h)ﬂ?l%oﬁﬁrﬁ@@ﬁl@ﬁ@Hﬁc?&ﬁ’aligovalent
. - Gi.s- dogecenyl oxy (I aurol eoyl oxy),
1°n&§m@ﬂ@§?@ﬁﬁﬁ@§tenoyloxy (nyri st ol eoyl oxy),
9- ci s- hexadecenoyl oxy (pal m tol ei noyl oxy), 6-cis-
oct adecenoyl oxy (petroselinoyl oxy),
6- 4 ansinah¢ aédgneithe kygatiteh 0o Rl appaicAthBXIn c@sthspKa) of said
1 octadeceggglox%%%gLfovioxy), o _ o
at le351 PRSFFSOME FURRERRGVE Hieylattdiisimeagtioniyable.oadn theajiginity of such pKa
y : . NN wlo
S 5 PO b Bl ot SRR BBARERA Wb tatr has
sevefahemysahizydromys) oor t he correspondi ng sphi ngosi ne
derj vativ chaLns.1$66. The preparation according to _
ané) one'fdPe ¥1°HiREoftae PHyoptemum fopthe sast wpidly decayswsy otherwise
mostHefsiffé ; < ;
R o g B Py PorforRhls R caid Bt one second
companehihistnahtoniwbleel ect ed from the group conpri sing
non-ionic, zwitterionic, anionic ,

155. The preparation according to any one of claims 132 to 154,

wherein the ESAs are suspended in a polar medium with a pH value between pH = pKa -3

and pH = pKa +3..



and cationic surfactants. - 175 168. The preparation
according to claim 166 or claim 167, wherein said
surfactant has a solubility in the polar liquid in

whi ch the extended surfaces are prepared, between
10-6 Mand 10-Z M 169. The preparation according to
any one of . clains 166 to t68/2wherein said surfactant
is selected fromthe group conprising |long-chain fatty
acids or long- chain fatty alcohols, |long-chain fatty
ammoni um sal ts, such as al kyl - ‘or al kenoyl -tri et hyl -
-di nret hyl - and -nethyl ammoni um sal ts, al kyl- or

aljkenoyl or nonoval ent. salts of
chllgt%at Z\ Thgg)&%%%ﬁ naatcgordé‘t%/@o%ﬁ’o‘?n&t@ claims 132 to 155,
whegdiy mlmjaoe%ﬁdml BisEcorhAdHRd ROX NGO
. acyl- or al kenoyl -di ?tée&% hyl - nPlnoi}(v?lE es, thl%%ﬁ{gegg%?l%%co’nd component
1s 2 geg Raner-dastabylising @nalhlkamggpegall@lalmﬂrﬁaydamam noxi des and
especi al |y dodecyl dinethyl-am noxide, long fatty
chain, for exanple alkyl-N, nethylglucam des and

aIHﬁénoyITthﬁQiMi@' AMCHTES, a:lvod?ﬁ drRldiths §5984d1156,  comprising
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preferably forms bilayers on its own.

160. The preparation aécording to any one of claims‘132 to 159,

wherein the solubility of the at least one first component in a polar liquid medium is between
10"* M and 107 M.
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or anteiso-branched segments, or the corresponding chains mixtures.

165.  The preparation according to any one of claims 132 to 164,
wherein said component that forms extended surfaces is selected from the group comprising

lipids with n-decyl-, n-dodecyl (lauryl), n-tetradecyl (myristyl), n-hexadecyl (cetyl), n-



| aurate, nyristate, palmtate, oleate, palmtoleate,

el ai date or other long-chain fatty acid salt and/or a
Tween(r), a Mirj(r)-, or a Brij'-surfactant; or a
Triton(r), a long-chain fatty sul phonate.

- sul phobet ai ne, -N-glucam de or -sorbitane (Arlacel(r)
or Span) surfactant. 175._;&2 preparation according to
any one of clains 132 to 174, wherein the at |east one
third conponent is a biologically active anphi pat

whi ch can -destabilise |lipid nmenbranes. 176. The
preparation according to any one of clains 132 to 175,
wherein the solubility of at |east one third or of one
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tetracosenoyloxy (nervqnoyloxy) or the corresponding sphingosine derivative chains.

166.  The preparation according to any one of claims 132 to 165,

Wwherein said at least one second component is a surfactant.

| 167.  The preparation according to claim 166, |
wherein said surfactant is selected from the group comprising nonQiOnic, zwitterionic, anionic:

and cationic surfactants. -
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168.  The preparation accofding to claim 166 or claim 167,

wherein said surfactant has a Solubility in the polar liquid in which the extended surfaces are
. prepared, between 10 M and 102 M.

169.  The preparation according to any one of claims 166 to 168, | _
wherein said surfactant is selected from the group comprising longQChain 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 dodecyl d1methyl aminoxide, long fatty cham for
example alkyl-N- rnethvlglucamldes and alkanoyl-N-methylglucamides, long fattv chain-
N,N-dimethylglycines, for example N-alkyl-N,N-dimethylglycines, 3 3-(long fatty chain-
dimethylammonio)-alkanesulphonates, for example 3-(acyldimethylammonio)-
alkanesulphonates, long fatty chain derivatives of sulphosuccinate salts, long fatty chaiﬁ-
sulphobetaines, for example N-acyl-sulphobetaines, long fatty chain betaines, polyethylene-
glycol-acylphenyl ethers, polyethylene-long fatty chain-ethers such as polyethylene-acyl '
ethers, polyethylenegl.vcol—iso long fatty chain ethers, such as polyethyleneglycol-isoacyl
ethers, polyethyleneglycol-sorbitane- -long fatty chain esters, for example polyethyleneglycol-
sorbitane- -acyl esters and especially polyethylenglykol-monolaurate (e. g. Tween 20),
polyethylenglykol-sorbitan-monooleate (e.g. Tween 80), polyhydroxyethylene-long fatty
chain ethers, for example polyhydroxyethylene-acyl ethers (Bryj series), or the corresponding
polyhydroxyethylene-acyl esters (Myrj series) and polyethoxylated castor oil 40 (Cremophor
EL), sorbitane-mono long fatty chain, for example alkylate (Arlacel or Span series), long fatty
chain —-N-methylglucamides, such as acyl-N-methylgliucamides or alkanoyl-N-
methylglucamides, long fatty chain sulphates, for example alkyl-sulphates and their salts;

long fatty chain thioglucosides, such as alkylthioglucosides, long fatty chain derivatives of
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various carbohydrates, such as pentoses, hexoses and disaccharides, especially alkyl-
glﬁcosides and maltosides; further'lysolipids, such as Jong fatty chain derivatives of common
-'_..phospholipids, especially lyso-'glycerophosphatidylcholine (= lysolecithiﬁ), lyso-
glycerophosphatidylethanolamine (lysokephaiin) lyso-glycerophosphatidic acid, lyso-
glycerophosphorylglycerol, lyso-glyce erophosphorylserine, correspondmg short-chain

phospholipids, and membrane destabilising oligo or polypeptides.

170.  The preparation according to any one of claims 132 to 169, _
wherein the at Jeast one second component is charged if the at least one third component is
uncharged, and the at least one second component is uncharged if the at least one third
component is charged, similar combinations applying, in case, for the said at least one first

and one second or for the said at least one first and one third component.

171, The preparation according to any one of claims 1:.2 to 170,
wherem the surface, formed by the at least one first, one second and one third component at

least one of which is charged, contains between 1 % and 75 % of the charged component.

172. - The preparation according to any one of claims 132 to 171,
wherein the surface, formed by the at least one first, one second and one third component, at

least one of which is charged, contains between 5 % and 50 % of the charged component.

173. The preparation according to any one of claims 132 to 172,
wherein the surface, formed by the at least one first, one second and one third component, at

least one of which is charged, contains between 10 % and 30 % of the charged component.

174. The preparation according to any one of claims 132 to 173,
wherein the at least one first component is a phosphatidylcholine, a phosphatidylethanol-

amine-N-mono- or N-di-methyl, phosphatidic acid or its methyl ester, phosphatidylserine
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and/or phosphatidylglycerol and the at least one second component which on its own forms
small aggregates is a lysophospholipid, especially a lysophosphatidic écid, lysomethyl-
phosphatidic acid, lysophosphatidylglycerol, lysophosphatidylcholiné, a pariially N-:
methylated lysophosphatidylethanolamine, 2 monovalent salt of cholate, deoxycholate,
glycocholate, glycodeoxycholate, taurocholate, or a sufficiently polar sterol derivative, a
laurate, m.yristate, palmitate, oleate, palmitoleate, elaidate or other long-c"hain fatty acid salt
and/or a Tween®-, a Myrj®-, or a Brij®-surfactant, br a Triton®, a long-chain fatty sulphonate,

-sulphobetaine, -N-glucamide or ~sorbitane (Arlacel® or Span®) surfactant.

175.  The preparation according to any one of claims 132 to 174,

wherein the at least one third component is a biologically active amphipat which can

destabilise lipid membranes.-

176.  The preparation according to any one of claims 132 to 175,

wherein the solubility of at least one third or of one second component in a polar liqmd is

between 5 x 10° M and 1 M.

177.  The preparation according to any one of claims 132 to 176,
wherein the at least one third amphipat component or the at least one second amphipat -
component adsorbs to the surface of the lipid bilayer membrane but is well miscible with or -

soluble in the polar liquid in which the said extended surfaces are formed.

178.  The preparation according to any one of claims 132 to 177,
wherein the NSAID content is 'between 0.1 rel.-% and 60 rel.-% compared to the total mass of

all three said components that form said extended surfaces.

179.  The use of a preparation according to any one of claims 132 to 178, indmug

carriers, drug depots, or similar medicinal formulations by providing the extended surfaces in -
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the form of membranes formed by the at least one first component, the at least one second and
the at least one third component, which together surroﬁnd miniature droplets, wherein the
NSAID is mainly associated with said droplet surface or else is mainly incorporated into the
dropl_et and then carried by the droplet to the place where the drug is intended to act.

180. A container comprising a pharmaceutical composition based on the preparation

according to any one of claims 132 to 179,

181. A package comprising at least one container comprising the pharmaceutical

composition of claim 180,



