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WD 2005/ 123037 PCT/ EP2005/ 006710 Descri ption
TRI TERPENE- CONTAI NI NG OLEOGEL- FORM NG AGENT,
TRI TERPENE- CONTAI NIl NG OLEOGEL AND METHOD FOR PRODUCI NG
5 A TRI TERPENE- CONTAI NI NG OLEOCGEL The present
invention relates to an ol eogel -form ng agent, an
ol eogel having this gel-formng agent and a net hod
for producing an oleogel. Gels are finely dispersed
systens of a liquid and a solid phase in which the
solid phase forns a contiguous three-di nmensiona
WO 2¢15¢12803%F e and the two phases are thoroughly PCTI/EP2005/006710
intermngled. A 10 distinction is made essentially
Damﬁ$§)meen hydrophi lic gels and hydrophobic gels. The
atter are also known as ol eogels. O eogels are based
on a nonpolar liquid, e.g., an oil, a wax or a
par af f TRITERPENMCONTA IYENGfQLROGHLHRRMING AGIENT, t 0

PN ARG ARG O Gk AR B e Br DR TRAR

conposi ti on. AGEAERPENE-EONIHINING OIBOGBL,
application, in particular in the pharnmaceutica

field. In tTese 15 ph%rnaqeutical ol eogel s, a . .
The presgft IRSPHphEFlalgdnan Poprldemmpe peent. 8 oloeclingviag dhis sgrformping
agent ahd & meR{oAOBGEE@IdiAdn olecpel. | Ve i ngredients. Highly
, di spersed silicon di oxide, available under the brand

name Aerosilo, is a wdely used gel-form ng agent for
Gels arp fashrdiseerssdanteays ob g dnyid anf a spled Rhase w Wigeh Bggpd phase forms a
contigubld Rl BRkEfsioral Sructrd %Ydhdhb @W@fzﬂa éssar@tl{o?(ﬁ\:#hfy ige ingled. A

|§|fy her

nmechani cal action and then so agal
distinctipm| is made essentipdly betwoen hydropiglipgds aml lydraphebig gkls f Bhrertutrey are also
n crosslink under the infl.uence of 20 an acid
kanown FpAEhocs DA Rels L WRBE e B [ EcEe v e ia e gprartin
which 4 gaife@tdnglagent 8.agded tgatldtvethe desie@ plical propertibs0 used
i ndustrially. An exanple is nonpolar coating agents

dripl es ints). i ghl i spersed_silicon.dioxide
such ol O B et Sty depSRRE G wEpmotion pose
appl i cations. For industrial applications, this
OleogeRianciisal f@abpitf applivgtiag eipartiddartii thedhaasicaiticalBelt Matthese
it does not burn w.thout ash formation in thernmal
pharmagguticslleqgeh mel%mapa@ pgant 18 pEeserEdn (heras] i adition tothe
pharmaSRie8l8) active ingredients. Highly dispersed silicon dioxide, available under the brand

name Aerosil®, is a widely used gel-forming agent for pharmaceutical oleogels. Oleogels are
strongly thixotropic, i.e., they liquefy as a result of mechanical action and then solidify again.
Other gels, e.g., gels containing pectin as the gel-forming agent, crosslink under the influence of

an acid, while yet others undergo gelation as a function of temperature, e.g., gelatins.

Oleogels are also used industrially. An example is nonpolar coating agents (dripless paints).
Highly dispersed silicon dioxide may also be used as the gel-forming agent for these
applications. For industrial applications, this mineral gel-forming agent has the disadvantage that
it does not burn without ash formation in thermal utilization of a product treated with such an

oleogel.
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The object of the present invention is to provide an
ol eogel -form ng agent which is pharmaceutically
active itself and buns w thout ash formation, an

ol eogel having such a gel- form ng agent and a net hod
for producing an ol eogel having such a gel-formng
agent. This object is achieved by an ol eogel -form ng
agent having the features of Claim1, an oleogel 5
having the features of Caim1l, and a nethod having

The objdaeof tR@piesens inventidndh 0 prévidd B oRbLAISITiAOEg¥nGhidE &Nt
accordlnq to the(Present i nventi on has at | east one

pharmageyjionlly activgaeeleand s withas ash fpflmt@pp@wésog@hbwu&such a gel-
TorminJ24dbe flh o KOS oy JrElran 1 Ao R SATE 1 OFlifle e
occur in the bark of the birch tree, for exanple
This obgeat i 4chievesbly A elpegel-fyming agent h;:ymthe fgntgires o€ Eiadnilg an oleogel
C I 4 rst
having s Bafel oPEM AN Pk Mo ERANER: BRPR S QR 1075
oleanane structure. The characteristic feature of the
The oldogglafieemigeg oggnt ai@rding tathe hresém gnvientien Ieaabloas ong highly dispersed
tIiteIpeBgntacycllc system whi ch has an a-i sopentenyl group in
position Cl19. A nethod for producing triterpenes from
plant parts, in particular betulin frombirch bark, is

Triterpdries dechcasibbtatinj InpddD) tieO0ihicra 1l BleéilolmnidldyﬁdMﬁAdI&bﬁ@Bﬁnds are

renewaﬁre-’r{i\gor %@m?tr?c&ghel I‘Ee[}:r ma%g? Egl ¥ ae! n’g)ﬁ gg e elf'etlﬁm betulinic

acid, lubéélt £1ARAGAOlIE M AdeDeftgcylie a@eipehd! mnikgly e ehdt tRes Hz[v%é@lupane
to the present invention partlcularl |nterest|ng fo

structugeiggd ﬁreda% beyips ap plearapsirncursnthaharengtiofeaare of the Iupane group
s 2 ing LR calls i 5?’%@3%88%?%%2%%% S5} group in

positiosCex i | i zi ng wound dressi ngs and bandages (J. V%eeler
(1899), Pharm J., Die Darstellung des Betulin dur ch
A me T G LN ol B RO Bk e i
describadiinaWiO 200072331 ahy Wabh Lee4/0 59386 Aar fok exdnfiié. of
cortisone as well as a cytostatic effect have been

denonstrated for hetulin and bet n derivyatives when
The phGRaolgkc Fr RSEAEs ok TP, T e ELlar befulii make thy Tfgrpene.

containfed JIBIpeRRemhgaizedlaccdrdiBg B0 the prosais in@atibdptstiQarly ¥@teresting for
ster0|dal anti-inflamuatory

the production of cosmetic and pharmaceutical oleogels.

The antiseptic properties of betulin were demonstrated as early as 1899, so it was used for

sterilizing wound dressings and bandages (J. Wheeler (1899), Pharm. J., Die Darstellung des

Betulin durch Sublimation [Synthesis of betulin by sublimation], 494, Ref. Chem. Centr. 19001,

p- 353).

Furthermore, an anti-inflammatory effect similar to that of cortisone as well as a cytostatic effect
have been demonstrated for betulin and betulin derivatives when used on various tumor cell lines
in vitro (M. Carmen Recio et al. (1995), Investigations on the steroidal anti-inflammatory
activity of triterpenoids from Diospyros leucomelas, Planta Med. 61, pp. 9-12; K. Yasukawa et
al. (1991), Sterol and triterpene derivates from plants, Oncogene 48, pp. 72-76).
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activity of triterpenoids from D ospyros |euconel as,
Planta Med. 61, pp. 9-12; K. Yasukawa et al. (1991),
Sterol and triterpene derivates fromplants, Oncogene
48, pp. 72-76). 2 Pc An antiviral action of betulin
agai nst herpes sinplex viruses is described in US
5,750, 578. US 2002/ 0119935 Al describes the action of
triterpenes on bacterial infections and US
2002/ 0128210 Al describes the action of triterpenes on
An antiviraigtion 6f tilin0dpainstHegped ¥REAGEVIRRES is GeRrisbE R 08 5 75@5 7.
| east one triterpene in the ol eogel-formng agent is
Us 200&?‘&1 873, dessribesdhie aqkign of riterpenms n howeriad infpations ande
[ ' ' ] I ; m or even
S O AU BB R BB e o Fonepl ARrohe 21
properties. In this context we speak of a fine
The averpgqnarti¢le pigg of the piHeashane tritdrpensiin thejodeogel fneraing Boent frpreferably

s ) 0 A0 MR SEL P by BB boven e
than 108@n0RGRhi¢vaGEFelER et foEmME prdprtith. Thekis toe@ welshtaI dTaThe

) in the ol eogel -formng agent 10 preferably is less
disperspifyif the ppriigleize dhipetwe ngn ariglekOetim gndh coftovetsd Bispassiity if the

: t] ' L sthahution, i.e., a nornal
pmﬁdiﬁ%ﬁ¢?%ﬁ?é%ﬁﬁgghgﬁgbpghquency of individual particle
sizes. The presence of secondary agglonerates may
The amepnteof seqoadary iagglomerates of the at leestgat tritenpeiaiy tir dpeget-farming agent

: ) L .the article by Knop,. . .. ..
prefrafy E1cRAMAT 050 BE AP T8 o bt SR aisibution,
i.e., a npfGind] dstritakios bf the fisq@sicy geindividual pegticlg eiaéss The f¥edbnce of secondary

Ver| a GOVl Publ i shers 2001. 15 The specific
agglomgrates &%é[ havea negatiyp plect P%’ the E TRIUesipd g oRlfre pt Wggested

by the £ficlé B KRopIedifb@s "Rbl16i0Sle RlieseRAFtn al9 CRIYNAL! YColloidal silicas as
di spersed triterpene as an ol eogel -form ng agent.

gel-formpipg agerin GO H Meslag HoQY 1 Phblishegs], 200 or i ng properti es

are inmproved with an increase in specific surface

The spdfffBurfléll eSO ils firpeh ;3¢ Slso RERAMREts ol hiropaS! o least
es?tri(gfpene?is iﬁ ongﬁenbo%iﬁ%nt betméen fﬂho g aﬁ) 506 o
one highly/disparsed irgerppnefsanaldogeldformipg agdand. Erpegmantd haGGha®h ghat gel-

. ' erably .bet n 20 n2/ nd_50. 20
I R A S L e
area of thetatileastione aitexhend is xeote @iibodirha@bbétilebmn] nt’hyeandl500 gelgand is
preferably between 10 m*/g and 100 m%/g and particularly preferably between 20 m*/g and 50

m*/g.

In addition to triterpenes such as betulin, betulinic acid, lupeol or allobetulin, the oleogel-
forming agent in the form of a micronized triterpene-containing powder may also contain a small
amount of other substances, e.g., those substances that are also present naturally in a certain
amount in triterpene-containing plant parts, e.g., birch bark from which triterpenes may be
extracted. The triterpene content in the oleogel-forming agent according to the present invention
is preferably more than 80% by weight, particularly preferably more than 90% by weight, based
on the weight of the oleogel-forming agent. The betulin content is advantageously more than

80% by weight, based on the triterpene content.
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formng agent in the formof a mcronized
triterpene-containing powler nay al so contain a snal
anount of other substances, e.g., those substances
that are also present naturally in a certain anount
in triterpene-containing plant parts, e.g., birch bark
fromwhich triterpenes nay be 25 extracted. The
triterpene content in the ol eogel -form ng agent
according to the present invention is preferably nore
The trifefpene-8&Haibing \Wiiogélt forriag tap &1 b&fdrdin%fo&ﬁ@fn@&hﬂ invefit®niAaalso be
90% by. wei ght, based on the weight of the
used fop {RafEipL APBRFAHAGS &gk NPT SGATIMEI et it o the avantage for such
applicaBOYLRAATRRHSY Hn R héh %Bﬁﬂionqg Be¥al i on LS RY nﬁﬁ‘erglrk%l-
triterpene content. e triterpene-contalning
forminghgemtse| - f or mi ng agent according to the present
invention may al so be wused for industria
[ 10ns .g....10 ponpal ar coating agents. It has
]heOkﬁgglggggﬁggﬁgwsggmgd%ﬁmﬁgbﬁrv%g%ions that it buns
wi t hout ash formation in thermal utilization - unlike
— a nongplaeli@lid ged propartion bgwege % by weldhe aad 2999 bl waidh bdsdddn the
t.0 t? prgse t invention contains: - a nonpolar liquid
tomrw?#“é’gFﬁﬁ 4 on between 80% by wei ght and 99% by
wei ght, based on the total weight of the gel and -

— the aB0¥8 nRRAAYRdTBRIHAEBEthinidoR RBBEFAM AL A9 the gel-forming agent in a
ol eogel -form ng agent as the gel-formng agent in a

proportigmdisirecnd fo bieweigbinand20by byvereight peefitatp %Myelgé%giytweri]ght and
o : 9 iy 0, 15% '
156 oS AR RO Bl A 48 BRI Bl om e

total whightwéilglge]. based on the total weight of the gel. The

advantage of this sem solid preparation in the form of
forpnul ati.o

an.olepgel lies.in the sinplicity. of its.. on, ..
The ad (i £b B semisshe preamtion {p b fasmmeolen ploed] diss Ly simplign of it
formul fioa) Wik eyt the altbrper@cuhstions Sintidthddoasly af 6l pRdmaceutically active
ent, so that no additional gel-formn

el -form a N .
Substang@@maé %E&mﬂgnggf&% #thatng adqitiogplastiqrming ageets aeestte be used.
The oletB%é'ltié fbdefrd YarbttilhiPhfablR rfoﬁlig%y}%}fglw & skin. Using

e triterpene-containing | spersed, preferably
finely dispersed or colloidall di spersed powder

Using e arbimecroRBenes kishly Kipemed gesteridy inely dapersed pesalinigialy
dispersdd powdePRBR A LGSV ab the oleogel-forming agent having a triterpene content in

the concentration range as indicated and having the stated average particle size, it is possible to

produce a gel which does not contain any other ingredients in addition to the at least one
pharmaceutically active triterpene which is present in powder form and the nonpolar liquid.
Triterpenes have a solubility of less than 0.5% in nonpolar liquids, so the triterpenes are present

primarily in the form of undissolved solid particles in the gel.

However, there is of course also the possibility of adding other pharmaceutically active

substances to the oleogel in addition to the triterpene present in the gel-forming agent.

The advantages of an oleogel with a triterpene-containing oleogel-forming agent are varied,

depending on the area of use.
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the concentration range as indicated and having the
stated average particle size, it is possible to
produce a gel which does not contain any other
ingredients in addition to the at |east one 20
pharmaceutically active triterpene which is present in
powder form and the nonpolar liquid. Triterpenes have
a solubility of less than 0.5%in nonpolar |iquids, so
the triterpenes are present primarily in the form of

A novdll sathissll preghradhniisthpambi€hsabld fériBe @RetitPNRMBEcutiéANBER. It is
is of course also the 3953|b|||ty of addi ng_ ot her

good inpasticplar o drie shim gnden the dps W aeaparitaagvithyprepasatinng sefpining water.
[ t

Toplcag&g r?? ﬂﬁrbléo%eltgégox{\:/lg %ttg gg??gsfﬂtg?%ﬁg% is&d(zgiﬁa%ghs 1 ParclEr for

people tlfrlll?tke}f pHergics bmaaqsemmgh@l geb gmnnfgﬁgmtn greangesssarr@n the other hand,

L T BT TN B T —.

and, usihgsvaedri ﬂiscplﬁ;&if@;ﬁﬁl&iﬂctleaingfddeind; orlekmpﬁntsgmd)eleﬁsﬂy incorporated.
particular on dry skin and on the Iips in conparison

A i PO e A Rt ieh Eoios B Bl bus
withouBdil EhREGE Smade apaildblcfol Bk ihdistriaPB&A! Fbr%karﬁlblé Jad@polar coating
al | ergies because no other gel-formn ents are

agents (giplespaiyts) hayingife ingreased opssthcaﬁlég tgltherpjergelryyminesagent
accordﬁg t4BE Preddnt ?rﬂzeﬁﬁléﬂ $dn¥t?cu{ero‘?1@ aRARF g%ﬁﬁyﬁdnc Fhe Pé"}sfgnﬁlﬂé Qgent also
ot her 1i pophi | usi ng wat e
has the hyt@hememp@tlea:and\lght-stgblbdng nffsctmknoswnﬁopmﬂpmemy be
easily incorporated. A thlxotroplc conp03|t|on havi ng

The pmg,agmgmvfmﬂts,ﬁgdgﬁrq oG R4S khefoq§dgen9 aval gffb@ Wighyt and 94%

ormat i on

~ by weight darsthe iaslouditi o ltdkerpende-camtaining ppwﬂﬁnppﬂe&ralﬂp Bétiveen 6% by weight

andlrﬁ ents dri pl ess paints) having an increased
py thanks to the ol eogel -form ng agent 10

accordlng to the present invention constitute one area

Any nofipolafifjuidsatiehoas. Veﬁ'&tﬁ)lg&innﬁﬂ roﬁbﬁﬁhe@ﬁﬁﬂb V\'z’dx%Q and ?&afﬂi@ are

t t | ht - t
ISR U I K e R A S

oil sucH dsGthflowd? oiN8liw! (ﬁpgfdcad&'mp raﬁﬁ&{d‘%?i )Sr pﬁﬁ%@bf &R Hxs.
melght and 94% by wei ght and t he amount of

i.terpene-containing powder is preferably between 6%
The Oleegel RESOEHDE toathe PESOR! iy e 2 Vissosifnthaidapenlye skighfdrprndence

on tempﬁ:yeﬁ&e Sut GREL @@&rfg thxBHrBBE b&Havio¥ 85 bt thE g8 it Simph&Pore and use.

and paraffins are

The oleogel-forming agent in the form of the highly dispersed, preferably finely dispersed or
colloidally dispersed triterpene powder may also be used as a thickener if it is used in the liquid
to be thickened in a concentration below the gelation limit, i.e., the concentration that would be

necessary to form an oleogel from the liquid and the triterpene.

There is the possibility of adding the highly dispersed triterpene to the nonpolar liquid in a
concentration that is below the gelation limit, i.e., below the concentration required for gelation.
The result is an oleosol, i.e., a viscous preparation, in which the highly dispersed, preferably

finely dispersed, or colloidally dispersed triterpene acts as a thickener.
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suitable as the nonpolar liquid for the ol eogel. The
nonpolar liquidis, for exanple, a vegetable oil such
as sunflower oil, olive oil, avocado oil, al nond oil
or a mxture of these oils. The ol eogel according to
the present invention has a viscosity that has only a
slight dependence on tenperature, but it has a strong
t hi xotropi ¢ behavior so that the gel is sinple to
store and use. 20 The ol eogel -form ng agent in the
The prefs@xlitfﬁl‘i&ltlbﬁlﬁ eRp@hiel ilie@er &2l bddsve b iRMads bf ALéémplary
?ersed or colloidally dispersed triterpene powder
embOd Witk sefpreneedta thepstaghadifjgdkener if it is used in the
I|qU|d to be thickened in a concentration bel ow t he
The to@SdrE i B fikirBid a histoSram ﬂl{iﬁraﬁﬁé‘ ARMHohR %é&ﬁu§ Piaficlveivd éls{?ﬁutlon of

necessary to forman ol eogel fromt [iquid and t
a samplerqfiadyightvdispersedrateogsl- i‘on@nyg@ggnt tamrdlyg tsﬁhadmsmj mmetlon The

measurBd g@xé’s o%' vﬁﬂ?ﬂ ﬁaltg %uxtvre 1{'§é{s9f 5}% E[ecﬁg%%q}f table 191%9 ?otpom part

concen ion t e gelati
of the ﬁgues A \dbeoior ﬂhefreqmsm:g Kitsmﬂtutlonl i ﬁq ughtehhnﬁ Phart gét}ﬁttalﬂmzs based on

an interVA Qv Rl SR Ry R ar ez et S bleriigh gt offt i the

upper a8l SR F@Sctions for Phd Rigtative/fréjueRE AR, Thd Bl @E,&Qn(ﬁ&it& for
a thickener. 5 The present invention is explained in

examplgy thaftthe amaqun pf paseelevhaying uzehesyeen@F209nine e 240 ym in the

;h reference to the attached figure. The
Smnph%&%g%gﬁ%QEPWhﬁe figure is a histogramillustrating the

honogeneous particle size distribution of a sanple of
The palaich;i sgzleb yf ik speypls et tetvegdl2 foramd 60,2 agewith decaidinnm sie
ent invention. The 5 neasured val ues on which
dlsmb‘inﬁg bE‘E}E giwicen BAdwand SW®hown in the formof a table in
the bottompart of the figure. A value for the

The distritt@be epprardaé&l&em; {heRarh: etu'i‘&%st'iga%tls MMJ eRbout ., the

table is based on an interval of articl e si zes
frequengg pE the dr@@ﬁemcmsqsw&eaméy for ﬁmetqys Ies an figIngaxigigh, which is

0 |rect for the
soprox Bl A8 5 o dettBRE] ity 5 Bl B e b B, The
frequenk 9 [ncr&!é%m@hlﬁ,soﬁmbﬁhattoh@ ﬁﬂp&iﬂ&le@ﬁet@é’dntdpﬁfoﬁﬁnh@l‘ylm Qm@and 45 pm

sl ze between 0.209 pmand 0.240 pmin the 10 sanple

in size. Thi{pdBerpass MHghtibe atsnhmble thecongdary agelomgrates; i.gf agepmulations of
partlcle§ Meﬁ 8&?& ft ﬁfh\@@@tﬂal CORTAIN 016§)n§ cg@mx%(gn{{gﬁoﬂ%%mmre

ution be et ween
crystals that 1mtlally crystallize mdependently of one another.

According to gas chromatographic analysis, this powder contains 85% by weight betulin, 5% by
weight betulinic acid, 3% oleanolic acid, 0.7% by weight lupeol, and 6.3% by weight other

triterpene derivatives.

Using this highly dispersed powder as a gel-forming agent, an oleogel was produced by mixing
the powder with 9% by weight sunflower oil, based on the total weight of the oleogel. The result

was a stable semisolid gel with a very strong thixotropic behavior.
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The distribution of particle sizes for the sanple

i nvestigated is al nbst honbgeneous, i.e., the
frequency of the distribution increases steadily for
di aneters |l ess than the maxi rum which is 15
approximately 3.5 pm and decreases steadily for

di aneters greater than the maxi num The frequency

i ncreases agai n sonewhat only for particles between
approximately 34 mand 45 pm in size. This increase

The olevgghirodedir thishwdyabhatable foeesmdaitbf ag&h@m&@t&%nldm%ases in
accumyl ations of particles formed only after the

humans, g PyFsaIples nglydsrctinic kefatases angl bagdiomgen hemans apd mastitis
in manf¥¥3s.Or nmore crystals that initially crystallize
i ndependently of one another. 20 According to gas
chromat ogr aphi ¢ anal ysis, this powder contains 85% by
The poyderfiontaiang atilpast @%tnxprpem apthbeihgeative a$ en elepge]-f@nsing agent may
be obtaﬁleﬁ?ﬂ)% %lﬁwggﬂ'tg t(ﬁ&?ﬂoﬁ% é)gg.gtl% ul?lgt?llodstgtﬁﬁ% So <|1é§ ggtalned by

erpene deriva
such emagmrgandheciﬁei@edotpram&e disperaibijity,-dverape patielg eiat, and homogeneous

prit S BB S5 Pl AR e S h e S Y

subjected m@abus Pro€edifes Wb hrrive at thedesired g&lﬁhﬁ sﬁz%nhéﬁﬂg'eﬂel@ehnd

Wt h very strong thixotraqgpic behavior.
dlsper51b111ty Varlous methods for this, some of whichpgge ae@y@émeﬁy beloweareikpown to

those shhé@mv’(ﬁé’aﬂt he Yid Blhe& ifh Ais hélﬁat ment of a wide variety
skin diseases In humans and ani mal s. Exanpl es

|nclude_act|n|c kerat oses and basalioma i n humans and
If the pargighejsizedn thepoppmia tep, highh dmpasigegravitationinsithmgls ate suisehie for

reducmg%&éééﬁﬁ@ga}gd@@d bei ng active as an ol eogel -form ng

gent e obtained fromplant parts by any
tradltlonal extraction nethods. |If the powder obtained
In additign, thegeis thoqassibilitoef dissolvagsthepesdandn a hetabletsobvent, e.g.,

Y e RO

accompglelhedf 1 spraygirpn g peby t@ting bRSratddeo UK & eREMpIEEThe particle size

iy SRSt S B 0y S 2L AT

crystall%ﬁ&%o%ldﬁiohé Héjaen(‘i/ 8h tHRUSani RS {281 HitbSeh WRIER t}thrlterpene-
are B ained briefly below, are knomm

solventmno@ée isjgpray ontthtemperaitioans presshrei in g qhnmbm lsto wmch the
mixture ib %rgyed. In crystallization by cooling a saturated solution, the crystallization

conditions depend on the temperature gradient over time during cooling and on the triterpene

concentration in the solution.

It has been found that particularly small triterpene particles having a large specific surface area
may be obtained by adding cold solvent to a saturated triterpene-solvent-mixture. This admixture
of cold solvent results in cooling of the solution, causing the triterpenes to crystallize out. At the
same time, the added cold solvent decreases the triterpene concentration in the solvent, with the
result that small crystals tend to be formed, which is advantageous from the standpoint of the

gel-forming properties.




If the particle size in the powder is too high, inpact
or gravitation nmethods are suitable for reducing the
size of the particles. In addition, there is the
possibility of dissolving the powder in a suitable
solvent, e.g., tetrahydrofuran (THF) and subsequent
recrystallization. This crystallization may be 15
acconpl i shed by spray drying or by cooling a saturated
solvent, for exanple. The particle size nmy be

Finallyaiettsit @o tegpobdilility ofSizgd dnzeXidtiap p6RaA&H S bBraS-a JovdePhaling the
. gdrying,. for exanple, the crystaFIization condi tions

wﬁuaﬂ%%%ﬁgngﬁmphe di aneter of the nozzle through which the
triterpene- solvent mxture is sprayed and on the
tenperature and pressure in the chanber into which the
m xture is sprayed. In crystallization by cooling a
saturated solution, the crystallization 20 conditions
depend on the tenperature gradient over tinme during
cooling and on the triterpene concentration in the
solution. It has been found that particularly smal
triterpene particles having a | arge specific surface
area may be obtained by adding cold solvent to a
saturated triterpene-solvent-m xture. This adm xture
of cold solvent results in cooling of the solution,
causing the triterpenes to crystallize out. At the 25
same tinme, the added cold sol vent decreases the
triterpene concentration in the solvent, with the
result that small crystals tend to be fornmed, which is
advant ageous fromthe standpoint of the gel-formng
properties. 7 Finally, there is also the possibility
of sizing an existing powder to obtain a powder having
the desired size distribution. 8 Al Cains 1. Use of
at | east one highly dispersed triterpene having an
average particle size of less than 50 mas an
ol eogel -form ng agent in an ol eogel .




2. The use as recited in Caiml1, wherein the average
particle size of the at | east one triterpene is |less
than 10 m 3. The use as recited in one of the
precedi ng cl ains, wherein the proportion of secondary
aggl onerates of the at |east one triterpene is |ess
than 20% by weight. 4. The use as recited in one of
the preceding clainms, wherein the at | east one
triterpene has a honbgeneous particle size
distribution. 5. The use as recited in one of the
Claimspr ecedi ng cl ai ms, wherein the specific surface area of
the at least one triterpene is between 1 n2/g and 500

. [ eci. in Claim5, wherein.th
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50 um bsarbeltogb forkthg kst inall okBRel2/ g. 7. The use as
recited in Claimé6, wherein the specific surface area

the at |east_one triterpene is between 20 n2/g and
2. %‘eﬁﬁﬁ.mm@. rhligide as recited in one of the

whereillﬂ) ﬂl%ca%’:ialé@%&haie BBe o'l g@lie.{ﬂs,t BH@&R&@&{&G& 1S }1% Eﬁ. at

east hrghly dispersed triterpene I's nore t 80% by
weight. 9. The use as recited in Caim8, wherein the
3. pdihepenasirenitedfin pnreofdhe precesingmiamisi ghl y di sper sed

e . o bt . )
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by weigheast one triterpene has a proportion of nore than 80%
by wei ght betulin. 9 xv 11. An ol eogel, conprising: a

npol ar _l.iquid havi ng a .propaortion between 80% by
4. \;\@F g?ﬁ A qRt éegé%) Ibeyoa}‘tbﬁeﬁ%ﬁ%etd, %‘E@E’a’ on the total weight
whereithetahRag ®he triterpene has a homogeneous particle size distribution.

5. The use as recited in one of the preceding claims,

wherein the specific surface area of the at least one triterpene is between 1 m*/g and 500 m?/g.

6. The use as recited in Claim 5,

wherein the specific surface area of the at least one triterpene is between 10 m%/g and 100 m%/g.

7. The use as recited in Claim 6,

wherein the specific surface area of the at least one triterpene is between 20 m%/g and 50 m%/g.

8. The use as recited in one of the preceding claims,

wherein the proportion of the at least highly dispersed triterpene is more than 80% by weight.

9. The use as recited in Claim 8,

wherein the proportion of the at least one highly dispersed triterpene is more than 90% by
weight.

10.  The use as recited in one of the preceding claims,

wherein the at least one triterpene has a proportion of more than 80% by weight betulin.




- at least one highly dispersed triterpene having an
average particle size of less than 50 pmas an
ol eogel -form ng agent in a proportion between | % by
wei ght and 20% by wei ght, based on the total weight
of the gel. 12. The ol eogel as recited in Caim1l,
wherein the average particle size of the at | east one
triterpene is less than 10 m 13. The ol eogel as
recited in Claim1l or 12, wherein the proportion of
secondary aggl onerates of the at |east one triterpene

11. A dlessl chapridf®® by wei ght. 14. The ol eogel as
recited in _any one of Clains 11 through 13,  wherein
fhe af DPRROL I@H@qwmsérpﬁ%mtl%n&eq@&&fg%wwm PPVehe
%e@t,‘ya%drdntﬂ’ﬂéio@ﬂweigl@oftﬂ@%el?l eer! as recl te_d In-any
one of Clains 11 through 14, wherein the specific
sur f aedest eze luighly depated edspeneiaving iah evepaegeearticlbateefdess than

n2/ g and 500.n2/qg. 16. The ol.eogel as recited in

&% 48 Olkpagl- foringipgenl s o RDROTR PoRer il % by S EA0% by
weamt, baid dnlthd D REsht 6f ekyeen 10 n2/g and 100 n2/g.
17. The ol eogel as recited in Caim16, wherein the

ecjfic surface area of the at |east one triterpene
12. eBl?PS\S‘ééﬁm%e‘fT’E‘/@a‘&hHl’SO_ 11219- 18. The ol eogel as
; | : . rein
wheren% fielal&gd Pur@dlY si206r AL 2k BRe ﬂj}?#’%ﬁﬁig%h thdn 10;\‘@12.

he proportion of the at |east sper
triterpene is nore than 80% by weight. 19. The
13.  dheolyegel asrecited inddainn] Ipai2m 18, wherein the proportion

sl Bl 9005 DBt S T RSB s

by weighecited in any one of Clains 11 through 19, wherein
the at | east one triterpene has a proportion of nore

an, 80% by wej ght bet ul i.n. 1. Th | eogel as
14 TREPeBRrTetesitl Bty 85 S GPime ArirchB g 20,
wherein the at least one triterpene has a homogeneous particle size distribution.

15.  The oleogel as recited in any one of Claims 11 through 14,

wherein the specific surface area of the at least one triterpene is between 1 m*/g and 500 m%/g.

16.  The oleogel as recited in Claim 15,

wherein the specific surface area of the at least one triterpene is between 10 m%/g and 100 m?/g.

17.  The oleogel as recited in Claim 16,

wherein the specific surface area of the at least one triterpene is between 20 m*/g and 50 m%/g.

18.  The oleogel as recited in any one of Claims 11 through 17,
wherein the proportion of the at least highly dispersed triterpene is more than 80% by weight.

19.  The oleogel as recited in Claim 18,
wherein the proportion of the at least one highly dispersed triterpene is more than 90% by

weight.
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wherein the proportion of ol eogel-formng agent is

bet ween 3% by wei ght and 15% by wei ght. 22. The

ol eogel as recited in Caim2l, wherein the proportion
of the nonpolar liquid is between 88% by wei ght and
94% by weight and the proportion of the

ol eogel -form ng agent is between 6% by wei ght and 12%
by wei ght. 23. The ol eogel as recited in any one of
Clainms 11 through 22, wherein the nonpolar liquidis a

20. ihgeleabtles ravitedrl anyneef @laimol 1 dysighaj ¢ oil. 24. The
.ol.eogel as recited in daim?23, wherein the oil is one

whereip fhep feagt e GHPRES A SPERROStQR iamese thn §0% i weight hefin.
foll owi ng vegetable oils: sunflower oil, olive oil,

21. &Vl@@&d@el&b kecitad R ofk bf CRams Ther&lg8oel as recited in
one of Clains 11 through 22, wher ei n_t he nonpol ar

whereip Fftﬁmr%mr%onaofwéseg@lr oFmiggregertiinbetyesn Ko bk eight ausk15% by weight.
produci ng an ol eogel conprising mxing the follow ng

22.  TRELRYGEENE Secitdd HAMBRh &1, |iquid in a proportion between
80% by wei ght and 99% by wei ght, based on the total

whereiggicgreposiion ¢fgheyeinpolar Liquid éschetwesne 88 yhivyighii and r¥ehy weight and
t, ess
the pro%iljghﬁ 5@819 glrﬁggéé—f?%xétﬁg fige\élg{es?o%ﬁ%é%ﬁl AI> gy &e‘%*xg andqu /I by weight.
proportion between 1 % by wei ght and 20% by vvel ght,
23. Fhseltogel as hasitedinany wee ghtClaohs t htraggh 2227. The net hod

wh icl
wheren’?lshe n%%gol%rqlequu{ isp éfg%etta%ng% gn{n?alrl,telgl?lﬁrt SJT ?V %p Zg gllf ﬁ;tnl g_oe m

28. The method as recited in Caim26 or 27, wherein
24.  {Theopogyiaes tdcted mfClsiac2hdary aggl onerates of the at

, 5 .
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sunflovidd bALSIVe D8, avda@Icdil) alnhghdil. | east one triterpene has a
honngeneous partlcle size distribution.

25.  The oleogel as recited in any one of Claims 11 through 22,

wherein the nonpolar liquid is a wax or a paraffin.

26. A method for producing an oleogel comprising mixing the following ingredients:
- a nonpolar liquid in a proportion between 80% by weight and 99% by weight,
based on the total weight of the gel,
- at least one highly dispersed triterpene having an average particle size of less than
50 pm as the oleogel-forming agent in a proportion between 1% by weight and 20% by
weight, based on the total weight of the gel.

27. The method as recited in Claim 26,

wherein the average particle size of the at least one triterpene is less than 10 pm.

28. The method as recited in Claim 26 or 27,

wherein the proportion of secondary agglomerates of the at least one triterpene is less than 20%

by weight.
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30. The nethod as recited in any one of Cains 26

t hrough 29, wherein the specific surface area of the
at | east one triterpene is between 1 n2/g and 500
n2/g. 31. The method as recited in Caim30, wherein
the specific surface area of the at |east one
triterpene is between 10 n2/g and 100 nR/g. 32. The
nethod as recited in Caim31l, wherein the specific
surface area of the at |east one triterpene is between

29.  Zfe Mft@daneecibd ﬁ%ﬁnnséf@ﬁﬁnm{ngﬁQSIeci ted in any
one of Clains 26 through 32, wherein the pyo&g;tion of

wherein the apleast o triterpeis lps gihepeeanequy partide papdistibuligi: e t han
80% by weight. 34. The nmethod as recited in Caim 33,

30. WA HRIHIILY FecREPROMY 1088 oPEIaiME2HhrduA S0, One hi ghly
di spersed triterpene is more than 90% by wei ght. 35.

whereinthe spesifioirface areepf the af leash aye Gitapete iChetiveen DB /eland Sehm™e.
34, wherein the at |least one triterpene has a

31. %Qgg{ﬁohqgr&ﬁemr@aﬁm@ 80% by wei ght betulin. 36.
e

met hod as recited i’'n any one of C ains 26 through X
whereiBthe spdvificiunfathaepoithont leas ond tridrpoges bétween Hym3gemd 100sm™/g.
bet ween 3% by wei ght and 15% by weight. 37. The

' [ aim 36, wherein the proportion
32. gﬁgﬁgﬁﬁgﬁg%%ﬁgéﬁﬁaaﬁggLetmeen 88% by wei ght and 94% by

whereiniic gpdcifirairfabearepodhe at leasn oné trivdrpageas bdtween 2igmAgent 50 m%/g.
bet ween 6% by wei ght and 12% by wei ght. 38. The net hod

recited i ny _one o ai 26 ough 37,
5. HerEfoaneRef R tte Phet Burdehdeanie, ani mal, or
whereiis the iphsplottion@flthe at 3st hifidy ABp&eell wiserpedeiis Morel thadB 036 BY 3Bight.
wherein the oil is one of the follow ng vegetable oils

a mxture, of.the fgllow ng vegetable oils:
34. gﬁﬁ?ﬁﬂ%gﬁsﬁwﬁ9iﬁﬂ' & o1, avocado oil, alnond oil. 12
whereh?“ﬁle p?JpﬁrﬁBB%atdm% Afeabsileth@thly Mispitded MR rphe {8l Hérdhad®0% by
. roug ,
weight.

35.  The method as recited in any one of Claims 26 through 34,

wherein the at least one triterpene has a proportion of more than 80% by weight betulin.

36. The method as recited in any one of Claims 26 through 35,
wherein the proportion of oleogel-forming agent is between 3% by weight and 15% by weight.

37. The method as recited in Claim 36,
wherein the proportion of nonpolar liquid is between 88% by weight and 94% by weight and the
proportion of oleogel-forming agent is between 6% by weight and 12% by weight.

38.  The method as recited in any one of Claims 26 through 37,

wherein the nonpolar liquid is a vegetable, animal, or synthetic oil.

39, The method as recited in Claim 38,
wherein the oil is one of the following vegetable oils or a mixture of the following vegetable oils:

sunflower oil, olive oil, avocado oil, almond oil.
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wherein the nonpolar liquid is a wax or a paraffin.
41. Use of at |east one highly dispersed triterpene
havi ng an average particle size of less than 50 pm as
a thickener in a nonpolar liquid by using the
gel -form ng agent in the nonpolar liquidin a
concentration below the gelation Iimt, which is
defined for the nonpolar |iquid and the ol eogel -
form ng agent. 42. The use as recited in Claim41l,
40.  VIE nRHb Al fecR¥E G oR8bF Cifls 36 Afozh 37he at | east one
triterpene is |ess than 10 m 43. The use as recited
wherein themogplprdiquis is a vax\gi e paraffin-he proportion of secondary
aggl onerates of the at |east one triterpene is |ess
41.  1eRr#Q%st 5%1%&%&19 Risperdéhs trilddend BEviRS afi Bferide attitlde F&s than
of Clains 41 throu ﬂ 43, wherein the at |east one
50 um gy 3 thigkgeardn b aenpeld diruiddyasing thagdifolungagest in the nonpolar liquid in
iqn. .45 ..The .as I eci.t in .one o
o conolr B B B ectiign S wNBR 4R RE Rt B PGl e oleoeel
formingagamt.of the at | east one triterpene is between 1 nR/g
and 500 n2/g. 46. The use as recited in Caim45,
erein the.s Lfic surface area of the at |east one
2. APF Bardt P CRMAIn 10 no/g and 100 mp/g.  47. The
wherein! R aderaf&pdriiQ8 sizdoftha biMed® ond\BREPéHR id 1265 BRALEO funC
- surface area of the at |least one triterpene is between
20 n2/g and 50 nP/g. 48. The use as recited in any
43. Jhéuﬁaseﬁcaﬁeﬁsnﬁlﬁlm%ﬂ@aé% 47, wherein the at |east one

whereh% {(;I{ehjfclfﬂr%ﬁ%ldg decotddty QEQIBHe&EEs%ff HEOk RaltRAR tx‘?tgr%éll?é/ is Y&k 813k 20%
by weight. .

44.  The use as recited in any one of Claims 41 through 43,

wherein the at least one triterpene has a homogeneous particle size distribution.

45.  The use as recited in any one of Claims 41 through 44,

wherein the specific surface area of the at least one triterpene is between 1 m?/g and 500 m*/g.

46. The use as recited in Claim 45,

wherein the specific surface area of the at least one triterpene is between 10 m%/g and 100 m%/g.

47, The use as recited in Claim 46,

wherein the specific surface area of the at least one triterpene is between 20 m%/g and 50 m%/g.

48.  The use as recited in any one of Claims 41 through 47,

wherein the at least one triterpene has a proportion of more than 80% by weight betulin.
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