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WO 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

| 4 ase forns a contiguous three-dinensi
WOZO;(%%puzg?E}Pe and the two phases are thoroughly IP%%PZOOS/O%F”O

intermngled. A 10 distinction is made essentially
Descrig®nween hydrophilic gel s and hydrophobic gels. The
|atter are also known as ol eogels. O eogels are based

on a o : r
par af £ Rn HR NG BUNTARIRG OB REL p MG RGN |
dCRITERPENECODFIATHING QY[HO@GEL pNIp 8B THOD FOR PRODEINIGS
may ful fill ' funct | , ing on the
co?/rposi tion. w@ﬁ&iﬁ%ﬁ-goﬁeﬁ@g& Q&%&@gﬁ
application, in particular in the pharnmaceuti cal
The présefd ifiventibn tdi@teto ah DldpBE foRGIAY bfgéiaa,lan@hea?gqiasmg dhis gel-forming
gel -form ng agent is present in the gel in addition to
agent afd @ method feppredugiegin gleogel i ve i ngredients. Highly
di spersed silicon dioxide, avail able under the brand

Gels ard FBlyARdpRfskd ystomsl of adiqMddali ¥ sUBEpha88 1 WRERHRGoRISIke forms a
for pharmaceutical ol eogels. O eogels are strongl

contigyo Shsea-dipieasional structyrp ayd th dtie pYasesara thosenghly iptermingled. A
oS e R SO B 5P et
knownag elebgels rQisasgelsrake basedon & henpiotd ligeideeg.0dn &) aawaxan iagharaffin, to

. . Whil et others .under go | ati.o s.a, funct.i on of
which ¢ glcfBring agent & 4jded paotiey e desied phEs Gl RSy ysed

i ndustrially. An exanple is nonpolar coating agents

Such ofedgélphag Sulfiflianasijty of Hingtidns, dipspding 6fltheicbinpesditish. oxi de
may al so be used as the gel-form ng agent for these

lications. For..industrial appljcations, .this

Oleogsly e 1540 1B 1oBicat PliEFUan puiat Rdheiphasoceiticl Soldn gy hese
pharmadeutilAe8leb&dls, B?&—Mﬁ%%ﬁeﬂﬁbﬂa&hﬁ&h@ 1iiMaddit®n 8 khe

utilization of a product treated with such an
pharmaceutically 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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25 ol eogel. The object of the present invention is to
provi de an ol eogel -form ng agent which is
pharmaceutically active itself and burns w thout ash
formati on, an ol eogel having such a gel- form ng agent
and a nethod for producing an ol eogel having such a
gel -form ng agent. This object is achieved by an

ol eogel -form ng agent having the features of Claiml,

hav eat ures Cl aim.1 and a
e oot WStrnn B f b ) ey e Yo Vi
pharmakwizgly adtive Iill;élﬂalﬁgﬁmﬂis Witloat skhrfgrmiadion,d odéo@sleidiving such a gel-

. invention has east one highly dispers .
forming ageng, .et%?ﬁl ?%r %ﬁ’ﬁ’é‘g 28 Qlegegt hapiag s gef gﬁb’@k‘ﬂg, agent.
betulinic acid, oleanolic acid, and simlar conpounds

This ot@é& is a[cﬁiéed&ﬂiy £ dl%eﬁﬁirﬁ[ﬂgﬂig%nttﬂa% ﬂféCsz{tuﬂeQ of ORI 40 Qéogel
birch tree, ex | e. Betu betulinic 10

havmgékq fqatures sEGlalmdAoPrlél aéaﬁb?d kaving the ﬁaa@rqs@ﬁ Claigacl7; ¢
triterpenes, nanely the first three having a | upane
The ol&gEIUlHNG a gél‘ﬁ a&&?dlh?ﬁi th® ﬁi‘é'séhg 1rﬁz‘3nt§1|n%§] 3NBas bAdAGEMY Qispersed
The characteristic Teature of the |upane group 1§ a
triterpanpng havi ng five carbons within the pentacyclic system
whi ch has an a-isopentenyl group |n position Cl19. A
r‘ .
e B e L e e
renewabte M@@@@MS?@&IEGW in dradJaVDﬁB@Eﬁcﬂﬂlﬁe&Bﬁ)r éd(ampﬂe) rBetulin, betulinic

acid, lLﬁ)lgglngl}de oé% Fc %q&‘ %fgaﬁ%oéf%%kf %btglg) qD ,nnan]ix( etﬁﬁsé three having a lupane

structuter anﬁehﬂanemvmg ah dleAhahg s@h@@EEThef DBt IGstRIBAEIreE GR1GHINEY group
to the _present invention particularly interesting for

is a ring havipg 8&%%’% vgthin the pertpcychin sysisrmvhiak beg ancedisopentenyl group in
pomunggogels The antiseptic properties of betulin were
enonstrat ed as early as 1899, so it was used for 20
sterilizing wound dressings and bandages Q \Weel er
A methodgooprodyeiingr tiferpenes fobm pbat parts, Inpagictibes betBbn foinrbicth betk, is

s VS OREE P ALNGR PO bl A syt o

an anti-inflammtory effect simlar to that of
The pheondcobgivel mepansés of asterpenyst mgtaaticutar bétfikie tmake the triterpene-

containing oleogel-forming agent according to the present invention particularly interesting for

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. 1900 I,
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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have been denonstrated for betulin and betulin
derivatives when used on various tunor cell lines 25
invitro (M Carnen Recio et al. (1995),

I nvestigations on the steroidal anti-inflammtory
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

An anti%ﬁal d¢fon ?1 e?xﬁ)n égmét{h L ik El éfg vneh%é Qﬁesgﬁl%éﬁﬁ}l l’&§ %%50 578.

agai nst her pes VI r ses IS deser
Us ZO(B(OAB 9B/81 desb&@@h)@domﬂ 908 HerPénesl os baatdriad ntfdscﬁomxmdo n of

s 2003388 RERESos2 et i i frEiiee o7 B EBH ™R n8r penes on
fungal infections. The average particle size of the at

The avémMMe siz¢ bf the piclasst bie ﬁ'ltwpeﬁlle @0 ghelotdogélforiging ggudt isipEeferably
f er abl 5 less than 50 gin. The average particle
less thaé‘l - éf’ ?I'F‘%‘UPE‘&?‘FIS’/ Slié‘? @fpéﬁ‘éiﬂla}}ly PEerablp 3sS than A fhpgy or even less

than l(g\hl%‘tol £8Rve Lflent gt -9t %% cﬁ)%ﬁieg\’flﬁ ARX ESthdxE e sgeaﬂ(t of f p fin fine

formng prope I's context we s
disperstviityef thd ipapielesizeiis etwéent 106 npasrtdi 1Ol jem ahd enl]o&lab&xtsmﬁmﬁﬁ the
| oi dal dispersivity if the

pamdepsé?etlfgf’t@'eglp and Engé’en 1 nmand 100 nm The anount

of secondary aggl onerates of the at |east one
The anfourht cfispendaryagglomentes @ te-af Rasiond raepbie in Hd AE@EEfoMAlng agent

preforff o 35 B6m S04 P OTR. 874 e 55 IuAQESREons pargile sige disrbution,
i.e., a nRAhATRisthuioh 'o?ﬂfe'f&ﬂuéi‘lfcy Bhﬁldf\ﬁ(ﬁﬂygd}fgé'l g&es' Pd YeShiRd of secondary

particle sizes. The presence of ary
agglomgraitsanast kave o nnWVh affect an thegel -formiregf firepdrtiesofalpewder, as suggested

by o R ST BLREKGaB oRRYE s BAPELE il

gel-foralirg dgehts], GﬂﬂﬂNerIa@QGDMId’&bh&bfs],QﬁGl.aS gel -form ng
agents], GOVI Verlag [GOVI Publishers], 2001. 15 The

e sofPRe ol AR BlsBror ey Bl phe o oRdee Pip@tnn g oA least

one highlys@iefesRd titeigefs ROMmleePROrAlNBAGEt: B:afeRiidfts A8 Yhown that gel-

Experi ments have_ shown _t hat gel- form ng properties
forming P’é’PFWﬁF FeAPIGved WHR ap increese il speriipaifaps area Ihisspecific surface

area of @ lealf¥r tHRGRAE {sGn HE n%rg%cﬁhmé{t%gw&fentl b/ ls%@‘f‘ﬁzéﬁo@gds

triterpene is’in one e ment between
preferahyby/ bgtvagen 10an”/pansk kQOa[szg/aItquamtaﬂy@meablyéndvem Q0 m/gpnd 50
2, and particularly preferably between 20 n2/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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20 n2/g. In addition to triterpenes such as betulin,

betulinic acid, |lupeol or allobetulin, the ol eogel -

form ng agent in the formof a mcronized

triterpene-containing powler may al so contain a snal

anount of other substances, e.g., those substances

that are also present naturally in a certain anpunt

in triterpene-containing plant parts, e.g., birch bark
e e B R S e it Afion mayalso be
used fop industdilragplicationse e4gr, esronpolancesting egents. ¥ has the edvdpkage fiwrsach

spplicai i o) Y Bl O o i g s iRE il 30
formin@hgagel - f orm ng agent. The betulin content is
advant ageously nore than 80% by wei ght, based on the
tri teirﬂp ne content. 3 The triterpene-containing
The olegpel Ggearding f4,ihg gresept MVeRELSMaNs: t o t he present
invention may also be wused for industrial
-a non?@ﬁf 1i§8d iPSrop&itiBn betwBer'SIYR BY WeidhPld 9%, B9 %fggt, bhdedd@She
he advantage for such applications that” it buns
total weightied the geband or mation in thermal utilization - unlike
m neral gel- formng agents. 5 The ol eogel according
— ; (Wa) i 0 ai ns: - a.noppolar liquid..
the al?oﬁregﬁbgltlglé)eﬁstﬁ&%pnehg \éﬁ}v é)‘f&:%%l}a/fo\ﬁéjiné ﬁ‘?em as &f%)}l}rmn agentm a

ropor een “80% and
proportivi thteent &S bylweight 4iel 2000bwiveiphi, fletersbly b&tee@e3%dyaveight and

o, vl he above tioped triterpene-containjn i

15% by,VeigheParfiga: e-fgagalx begwes ogzé Werght ?ﬁ%]gzg/abléﬁ’telgfﬂh bgsed on the

total wElERRPH g2n bet ween 1 % by wei ght and 20% by wei ght,
preferably between 3% by wei ght and 10 15% by wei ght,
particyl arly preferably between 6% by wei ght and 12% i

The adygptageiof s seprsolid patparatien in e formpfiag wileogvl liep in e simpligisy of its

a " .
Tormul @AY B chGipEn LA MM RRAUTAL Prdrtpb ey L0
substangp endipa gehdonming agept nethatmeaddiivpalsgeirfidrmampeagests peaktode used.

har.naceut i cal .l cti. ubst ance and as a
The Olég%ggl-l?%l it lfl?{ﬁ p%‘élgﬁl?ﬁy §18¥$W§5 r ?ki%rgé'd?f?ﬁ | gel-form ng
agents need to be used. ‘
Using the triterpene-containing highly dispersed, preferably finely dispersed or colloidally

dispersed powder mentioned above as 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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15 The ol eogel is therefore particularly suitable for
al | ergy-prone skin. Using the triterpene-containing
hi ghly di spersed, preferably finely dispersed or
colloidally dispersed powder nenti oned above as the
ol eogel -form ng agent having a triterpene content in
the concentration range as indicated and having the
stated average particle size, is possible to

A nove:P %&ﬁgﬂﬁ eﬁe&%ur?wgédéght ?lgﬁé%\%ﬁ% %{ﬂ?ﬁ' (&g@?ﬁ/ O{%fanﬁ%ceutlcal field. It is

good ilp}bmhmemtdm sitih ynchwt the &ps ini coerppesoa withi frbparations esgaihing water.
T N T R R AR A

people hfh&skt dfiatlergfee BeGuey © Ph&RRformplg ngﬁts hﬁé neestdi® Groth8ofer hand,
| ssoiﬁesd solid particles in the However, there

the ole gel grya g gsediag gn @%tlbeoggq ]g}}appﬁ;u%qal h‘t‘fé 1rﬁ@ wé\gqhéqther 11poph111c
and, usﬂ%e\ﬁaﬁac 8168 hRbINTiLkVY frgr e (ﬁ%ﬁ&ﬁleﬁﬁ rﬁa %e QF&?’% o (ﬂated

tion to the triterpene present rm
agent. 25 The_ advantages of an ol eogel vvlth a

A thixqifopicesoppreition having s Py neraptogelomning aagethicly therefore burns
without &5h! Ig‘lglfla}tlgq PGl vl bk fop ﬁle%(ﬁﬁtrﬁi fitdd! eFor%xéqu n%!rnp?lﬁrecoatmg

sem preparation 1s thus nmade avalla
agents (}tr'spﬂmts pain’qshhvtvmg}munﬂeasbd fhivedtwpy Hanksto thpoalebgehforming agent

ular on nd on the lLips inp co ri.son

sccoraffi 5 by BEnedhealitn Sl Hing gronat BppticBios, Mg SeTRRZE Beent also
has thetdngisepti€ paPbrti’s ST 16ihPGtabidizinB RFBEC RRIWN foPMREDERR. | S

advant ageous in particular for peopl e at risk of

al | ergi es bec use no, ot her gel - agents are .
The roposepnpaley oyl BPRFIChEsh, brefbiahy bR 8PVt gnd 94%
by Welgﬁ aH§ e a%ﬁ)uﬁpoﬁﬁéhiehél %oﬁtﬁﬁﬁlg%%@% gﬂ SR b%@n bR weight

whi ch ot her | i pophil usi ng ter,” al so

and 12%p bt weiehtt i ¢ acti ve i ngr edl ent s or excipients may be

easily incorporated. A thixotropic comnposition haV|ng

Aoy pgRRPI B8 ok L 00Nk LS SRR Lk 4y

suitablg agiths mpmgﬂarﬂiqeidcfor the pieegdn’ﬁiea;onpoimﬁdrllﬁﬂ iscfoaexamgale a vegetable
a an increase

oi sucfl i b i R P RSoadl ol st & of Arg gt tesq s

accor di ng to t he present i nvention Const itute one area
The olefgebqmpbidigtto dre. prasest igedntibo has Ngsagienthatehas onlyhastighthdependence

on tems%tabﬁee,g 1<t: p#jslrato %or ; hgygotr%ggz bleilgv%r s%tt ab[ Itlllel gzei 1@.%111611];1]; ?ocgtore and use.

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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The proportion of nonpolar liquid in the ol eogel is
preferably between 88% by wei ght and 94% by wei ght
and the anmount of triterpene-containing powder is
preferably between 6% by weight and 12% by wei ght. 15
Any nonpol ar |iquids such as vegetable, animal or
synthetic oils, waxes, and paraffins are suitable as
the nonpolar liquid for the ol eogel. The nonpol ar
f
The préshlgc#@enhén is. e?ﬁlaﬁ'{é@ mjérgatfnadega{\‘};lggeg%g Lrg tlﬂe%ailf 3#2&%){@&1})1
embodanant with refehcd thelseattached. fightee ol eogel according to the
present invention has a viscosity that has only a
nde < but it ha
The toi %Arg(ggtp% g sto%rra gui”ﬁ‘ l fhﬁ éloa‘ngger}egussqaﬁtbﬁ%s%e c‘hstnglgtlon of
a sampkt afrachighigl dispﬁsed olédbglhforaingageit aﬁ@idlh@ﬂ) [ Eerit thveftéon. The

of the ghly di spersed pre erably i nely
measurg g%?sf—%w%lﬁ dIcneiednbased g sherrpghe farmaf g éaple ipdlifeqttom part
of the ﬁ@l\fe Q’L $Audr URGHqAH dislﬁ‘l‘tﬁllﬁ%ﬂ &f the %htt—hdna gHﬁ 8 @ab‘iJ‘@ based on

iquid to be thi ckened in a concentrati bel ow t
an mteg/@l efttvoparticts sizes whéch are showman therleft part ofthe tebte W\ﬂiumotfﬂet in the

h I Ui n he
upper a?ﬁ(if\g?rqgr%%ﬁo%&%{ tgt]: Ilaers] et%kfeo ggi ({}P‘f%‘{ aQ% élguse}nc? %a&es for
example| (b tiie ains@eos pattitles hafpeNszd etk & (mmnﬁh afid 0. muuﬂ ih the

a 25 concentration that i1s belowthe gelation limt,

Samplqm\éemg%@r’é\ml“% concentration required for gelation.

The result is an oleosol, i.e., a viscous preparation,
The pai't[blé/‘d?ié'}. Rt Eﬂ%%allﬂpﬂ%é’beqw&%%f B an'66 ?ﬁ[ BBk thd hGh¥im size
di spersed, or coll oi dal di spersed ‘triterpene acts as

dlstnblmml’ueuigdmevveena STilore apd é&ﬂﬂt invention is explained in
greater detail below on the basis of an exeerI ary

ence, t.o t ure The
The aifHIBASTR Bigrtleialer fosieGRieRis s AFRRr bbb fing iene
frequedvyrod @&i datibutfoarihéredses Sidaaﬁﬁ?’ forsdidrhddett 1628 th@ﬁ the&n@;%ﬁﬁhewﬁlfch is
a hig di spersed ol eo form ng agent according to
apprOXirﬁetelprr?’e‘\s/léWt and fleereases pteadriydordipmaters esepisr Ahandhe waxippine Ahe

of a t bI e |

tsauch Y SoGHAE B B B obEe] R ST s un
in sizef Tlﬁqmereage Idight be dibunableitd sécoaddry gFiloaads, ARl hcdimuldi®ns of

%ﬁb ed Onﬂ.mfn interval of two particle sizes
particl J’J‘.\P actpal srastpliiratiog g forgred by égslalepréﬁw pifwgpr more
crystal@f}faﬁﬁltla'lls} chfdfillize independently 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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upper and |l ower directions for the respective
frequency value. The table thus indicates, for
exanpl e, that the amount of particles having a size
bet ween 0.209 mand 0.240 min the 10 sanple
investigated is 0.14% The particle sizes of the
sanple are between 0.2 mand 60.2 mw th the maxi num
size distribution being between 2.5 pmand 5 gm The

The ol&dsSitgrddidtd ﬁ’ﬂ:hﬁfwag% §1hﬁi)l‘3 St tFeafindn? bt 4 Qﬁie%@ﬂ’&k%f skin diseases in

investigated iIs honogeneous, |
humang m@cﬁmmly Expamplee Hmhgle rictinic keratobesené hasslora @dulinhaps fugd mastitis
Afreters | ess than the maxi mum which is 15
approximately 3.5 m and decreases steadily for
di anmeters greater than the maxi rum The frequency
The powdctrcwataaanggdeast oEtEith@®he omi beidgactipaad amdlmgehﬁnmgragent may

be obu R RNl By e Pt Bt et B Msonier SaGed by

such exaCtidihethbdy doedhot hads the Gis@&sfoﬂftﬁ%@‘e@ﬁé p’arﬁcﬁé Size, taﬁ@ homogeneous
actual crystallization or f or med by aqgl omer atj on of

particlg sige distripyion requingd o the gelforning PﬁoﬁPfP?S Jhepqwdegmay be
subjected fi)eﬁ?iﬁgﬁﬂrokéﬁufgs t& ER%V@ BOhE 3% sired g 1 Wdlg arfiCIE A78] HiGhdeBn &%é?%d

chromat ogr aphi ¢ anal ysi s, cont ai'ns
dlSperSvmllfghVamms meithrods S(%tbly Somlog h}&nc}he\teﬁxptmmdab@leﬂy b&8logv, are known to

d 0 I |, d % b
e GB35 R |00 21 0,9

hlghly dlspersed pomder as a gel-form ng agent, an
If the paftiete@a’zte indie pomadtis eab kigh iimpadigr glabhieation wekeiodeaie suBabldOfor

flopwer oil, based on the total weight of the
fed“"“%%‘b%@‘é? BeRirfidles 25 was a Stable semi sol i gel
with a very strong thixotropic behavior. 6 The ol eogel
In addifib@dhige ts thepdsbibiityedissdlving thabbwddran a biidle®Ment.ga

ty of. skin diseases.in__ humans and ani mal s.
teﬁahygegvm @3 Ffed seRsedient rerysiellizations dhis shigtalization Bawrbs n
accomﬂ)'liéﬂ@d“@y sl ABRgiok b$ codlhg TRATRIG solVet, RAW ShpIe O AlaRticisize

| east one“triter pene anc pDel Ng act Ive as an
may becﬁdwgeél vig be afystgllizgon cardifions Iysprapdryingefor examplp| thart

crystalg%amgrz rcg%dbt?&a}x:é rc}lé%e%g yhltﬁen(ﬁngtXIt S no%zlqurto ,«219 wh1c f ttﬁ?erpene—

solvent mixture is sprayed and on the temperature and pressure in the chamber into which the

in m;

ﬂ

mixture is sprayed. 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.



such extraction nmethods does not have the
di spersibility, average particle size, and honbgeneous
particle size distribution required for the
gel -form ng properties, then the powder may be
subjected to various procedures to arrive at the
desired particle size, honbgeneity, and
di spersibility. Various methods for this, some of
Flnallyt gl%gs %&&Pﬁégés@ﬁfgﬁg 9% \%{%)égg_l% v&;c%f ﬁ)eg)ta&xm P%&de"r%avmg the
desiredfsizeldiktribuftionhe particle size in the powder is too high,
i mpact or gravitation nethods are suitable for
reducing the size of the particles. hi addition, there
IS the possibility of dissolving the powder in a
sui tabl e solvent, e.g., tetrahydrofuran (THF) and
subsequent recrystallization. This crystallization may
be 15 acconplished by spray drying or by cooling a
saturated solvent, for exanple. The particle size nmay
be adjusted via the crystallization conditions. In
spray drying, for exanple, the <crystallization
condi tions depend on the dianeter of the nozzle
t hrough which the triterpene- solvent mxture is
sprayed and on the tenperature and pressure in the
chanber into which the mxture 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 small triterpene
particles having a | arge specific surface area may be
obt ai ned 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 sane
time, the added col d sol vent decreases the triterpene
concentration in the solvent, with the result that
small crystals tend to be formed, 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
t he



desired size distribution. 8 Patent Clains 1. An

ol eogel -form ng agent, characterized in that it has at

| east one highly dispersed triterpene. 2. The

ol eogel -form ng agent as recited in Claim1l, wherein

the average particle size of the at |east one

triterpene is less than 50 m 3. The ol eogel -form ng

agent as recited in Claim2, wherein the average

particle size of the at |east one triterpene is |ess
Patent Claais 10 Prix. 4. The ol eogel -form ng agent as recited

in one of the preceding clains, wherein the proportion

of secondary aggl onerates of the at | east one
L tﬁ’ﬁ‘ﬁ%‘?ﬁﬁgﬂ)@%&% s than 20% by weight. 5. The
characteHRQAAR kirat AhAY RdeROGH ! higly 8RFdri@rilefpelb.ai M 4, wherein
the at |least one triterpene has a honbgeneous particle

size distribution. 6. The oleogel-form ng agent as
2. lhgplesgelifarmaing aggnt psscitgddn £daimgl, cl ai ms, wherein the

iR RS, iy S BB 1P

ol eogel -form ng agent as recited in Claim®6, wherein
3. t(The okpogelifbiming agénheereaitakin 6flaitdis at | east one

triterpene is. bet n 10 n2/g and 100 n2/g. . 8.  The
wherelgythe SeFaee parilisiee gl e & featud edimen 1 RN
the specific surface area of the at |east one

4.  tThetoRopeirrrhiig hgéntaerecidddl iiBhgofe pRidedi®s faimsY. The
.0l eogel -form ng agent as recited in one of the .
whereip theqiepastionelsecndanyrgglomsraiesof el fpestome tiferpspe is dess than 20%
byweig&t_gm y dispersed triterpene is nore than 80% by _
wei ght. 10. The ol eogel -form ng agent as recited in
Caim9, wherein the proportion of the at |east one
5. Hihgielspgel-fopaing agent ps treeitgskin&1aim 4or e t han 90% by

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

6. The oleogel-forming agent 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.

7. The oleogel-forming agent as recited in Claim 6,

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

8. The oleogel-forming agent as recited in Claim 7,

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

9. The oleogel-forming agent as recited in one of the preceding claims,

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

10.  The oleogel-forming agent as recited in Claim 9,
wherein the proportion of the at least one highly dispersed triterpene is more than 90% by
weight.




wei ght. 11. The ol eogel -foam ng agent as recited in
one of the preceding clains, wherein the at | east one
triterpene has a proportion of nore than 80% by wei ght
betulin. 12. An ol eogel containing the foll ow ng

constituents: - a nonpolar liquid having a proportion
bet ween 80% by wei ght and 99% by wei ght, based on the
total weight of the gel, - an ol eogel -form ng agent as

11. 86 bleBgelifbrnANge agtint Bsﬂ%m&rﬁﬁ Eﬂé SGHE hbéilng dhaifhsPr OPOT T ON
bet ween 1% by \NEIg ht and 20% by wei ght, based on the

whereinhest 1gaek aptsttritsrpent Basgeroportion afraors|then i@l by weight hesdini n
Claim 12, wherein the proportion of ol eogel-form ng

12. @Qﬁ&éogeﬁco%fﬁﬁ the 330 g@e,,%pheﬁtgd 15% by wei ght. 14.

The ol"eoge as recite alm 13, wherein the
— a nonpolapbiquid baving a proportion petwaen BO%iyovdight hed 9% by 8&3ghia\based on

gh d 94% by weight and the proportion of the
thetm%%ﬁ tatp ng agent is between 6% by wei ght and 12%

—an ol&% ?ﬁi{%ﬂﬁghagéﬁ as IR QHERRRr ¢ réc%&'n% %ﬁnhsnmgﬂﬁoﬁgm&{ BetRBen 1%

14, wherein the nonpolar |1qui
bywmg}ég@d&@% Y vegightehiasedimtbe gital voight pfthheeli c oil. 16. The

ol eogel as recited in Caim15, wherein the oil is one
' ble oils or a mxture of the
3. %e}b%&g%%%é&é%@%ﬁﬁﬂﬁ%?l s: sunflower oil, olive oil,

wherein theqaciwrtain of oddogelrfdrmink agdnf is Bélmeeenlwmﬁmght zﬁﬂc]JSt’/eny weight.
one of Clains 12 through 14, wherein the nonpol ar

14. l”[*hggie% L%s et 1n la P4 affin. 18. A nethod for

ng an o COnprising mxing the follow ng
wherem tigrpechoetidrsof the ﬁ)ﬂpﬁrapﬁlllﬁd id betided S8% 1B WEIGMQIE 98% by welght and

bet weep . 80% b vvew ht and 99%b wei ght, based on t.he
the propefigh o p Qﬁegéffo e R R AT
recited in one of Clainms 1 through 11 as the
15.  gRleofedpéliab gect@® it orleldf &laims 12 through 14,

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

16.  The oleogel as recited in Claim 15,
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.

17.  The oleogel as recited in one of Claims 12 through 14,

wherein the nonpolar liquid is a wax or a paraffin.

18. A method for producing an oleogel comprising mixing the following ingredients:

— anonpolar liquid in a proportion between 80% by weight and 99% by weight, based on the
total weight of the gel,

— an oleogel-forming agent as recited in one of Claims 1 through 11 as the gel-forming agent in a

proportion between 1% by weight and 20% by weight, based on the total weight of the gel.

19. The method as recited in Claim 18,
wherein the proportion of oleogel-forming agent is between 3% by weight and 15% by weight.

10




proportion between 1% by wei ght and 20% by wei ght,
based on the total weight of the gel. 19. The nethod
as recited in Claim18, wherein the proportion of
ol eogel -form ng agent is between 3% by wei ght and 15%
by weight. 10 20. The nethod as recited in Caim 19,
wherein the proportion of nonpolar liquid is between
88% by wei ght and 94% by wei ght and the proportion of
20. dheoagtlodfae retitaginaClaint 19,s bet ween 6% by wei ght and 12%

. by weight. 21. The pethod as recjted in one of C ai
whereig g HoBRign SbonPARE RBHA 15078 1 Bar RGP % b weight and he
proporﬂ&ﬂﬁto@éﬂgﬁrfoﬁﬁmgﬁg@nﬁ] ?s‘rzbe‘ﬁy&hrﬁ% b¥ w@ight an_dlzlé% ﬂ_}hﬁei@ﬁ% hod

as recited in [ 1, wherein the oil is one of the
follow ng vegetable qils or a m xture of the follow ng

21. Stehades regited in angof Clanms 13 throughi20ve oi |, avocado
[ ' Telih ecited in Claimil8
i e

paraffin. 24. Use of an ol eogel -form ng agent as
22.  Theimethpdiag resifed 8¥Clgima2hs | t hrough 11 as a thi ckener

wero o U B B R4 S O 0 RO e o
oils: smflowér dik olivef dih @dochads oif dméndyeil.d and t he
ol eogel -form ng agent. 11

23. The method as recited in Claim 18 and 20,

wherein the nonpolar liquid is a wax or a paraffin.

24.  Use of an oleogel-forming agent as recited in one of Claims 1 through 11 as a thickener
in a liquid by using the gel-forming agent in the liquid in a concentration below the gelation

limit, which is defined for the liquid and the oleogel-forming agent.
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