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BACKGROUND ART

[0002] Liquid crystalline structures are generally well ordered structures that can
hold a large number of active ingredients, yet restrict the diffusion of the active ingredients
to facilitate a controlled release of the active ingredients. However, some of the

25 components used to create these cubic crystalline phases can be difficult to incorporate
into such phases. For instance, monoglycerides have some undesirable physical
characteristics such as a high melting point that makes the monoglycerides pastes or
waxy solids at room temperature. Further, the equilibration time required to form the
monoglycerides into such structures may be several hours or days since the diffusion of

30 water through the solid monoglycerides is delayed.

[0003] Another problem is that the processes used to form the cubic, liquid
crystalline phases are cumbersome since such processes require longer holding times,
higher manufacturing temperatures, and high shear processes that are not economically
or commercially viable.

35 [0004] Lecithin organogels are clear, thermodynamically stable, vicsoelastic and
biocompatible jelly-like phases typically composed of hydrated, purified phospholipids, an
organic liquid and a gelating agent. Typically, the purified phospholipids used contain at
least 80-95% phosphatidylcholine content to prepare the organogel. A limitation of earlier
organogel formation needs the use of very highly pure lecithin that is expensive and not

40 easily obtained. The synthetic polymer, pluronic, has been used in lecithin organogels.



organic liquid and a gelating agent. Typically, the purified phospholi pids
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and a pohkeS@5N&Sing a bio-based natural polymer in a polar solvent, thus producing a polar
phase; and mixing the organic phase with the polar phase.

[0008] In an additional embodiment, a composition comprises a phospholipid

20  composition, an organic solvent, a xanthan gum and a polar solvent. The phospholipid
composition, the organic solvent, the xanthan gum and the polar solvent are present in
such amounts and processed such that the composition takes the form of a clear,
thermodynamically stable, viscoelastic jelly-like phase.

[0009] In another embodiment, a thermo-reversible, structured phospholipid

25 organogel composition comprises a phospholipid composition, an organic solvent, a water
soluble polymer, and a polar solvent.

[0010] A further embodiment includes a process for producing a product, the
process comprising mixing a organic solvent with a phospholipid composition, thus
producing an organic phase; dispersing a water soluble polymer in a polar solvent, thus

30  producing a polar phase; and mixing the organic phase with the polar phase.

[0011] An additional embodiment includes a method of loading a thermo-

reversible, structured phospholipid organogel, the method comprising melting the thermo-



[ 0010] A further enbodinent includes a process for producing a product, the
process conprising mxing a organic solvent with a phospholipid
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MODES FOR CARRYING OUT THE INVENTION

[0016] In one embodiment, the present invention is directed towards processes
for producing lecithin organogels, as well as the organogels produced there from.

[0017] In another embodiment, the present invention includes a composition

20 comprising a phospholipid composition, an organic solvent, a bio-based natural polymer
and a polar solvent.

[0018] In yet a further embodiment, the composition takes the form of a clear,
thermodynamically stable, viscoelastic jelly-like phase. This may be accomplished by
placing the phospholipid composition, the organic solvent, the bio-based natural polymer

25 and the polar solvent in such amounts in the composition and processing the composition
in such a manner to produce such a phase.

[0019] Lecithin organogels have a range of applications in cosmetics and
personal care products, as well as utility in transdermal drug delivery systems for
transporting actives through membranes. The ability of the purified phospholipids to be a

30  good penetrant, solubilizer and its film forming properties make the purified phospholipids

a good composition for bioactive transport applications. Topical applications of these



I n such a manner to produce such a phase. [0019] Lecithin organogels have a
range of applications in cosnetics and personal care products, as well as
utility iwotzoemsd®rmal drug delivery systens for transpecTiusgoiaobides

t hrough nenbranes. The ability of the purified phospholipids to be a good
penetrant, solubilizer and its filmformng properties nmake the purified
phosphol i pi ds a good conposition for bioactive transport applications.
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20 [0022] In another embodiment, the composition may be used in a food product. In
such embodiments, non-limiting uses of the composition include, without limitation: a
structuring agent for providing or enhancing structure in foods such as, for example, in
spreads, mayonnaise, dressings, shortenings, fluid oils, fillings, icings and frostings; an
emulsifier that can be used to carry active ingredients or enzymes such as in baking
25 applications; a film forming composition that can hold active ingredients; a coating or
seasoning on a food that could hold spices or seasonings; a film-forming composition that
could be used as a release agent;, a beverage emulsion; or as a carrier for delivering
nutritional or bio-active compounds.
[0023] In one embodiment, the phospholipid composition comprises lecithin
30 produced by various processes. Lecithins suitable for use in the disclosed compositions
and methods include, but are not limited to, crude filtered lecithin, standardized-fluid

lecithins, de-oiled lecithin, chemically and/or enzymatically modified lecithins, alcohol
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| ecithin conprises YEKLIN SS brand lecith
as determined by AOCS Ja 2b-87, a maxnmum of 0.05% of hexane insolubles as

determined by AOCS Ja 3-87, and an effective HLB value of approximately 7.

20 [0026] In another embodiment, the lecithin comprises YEKLIN SS brand lecithin
available from Archer Daniels Midland Company, Decatur, lllinois. This lecithin is a light
amber liquid and comprises a minimum of 62.00% acetone insolubles as determined by
AOCS Ja 4-46, has a maximum acid value of 30.00 mg KOH/g as determined by AOCS
Ja 6-55, a maximum of 1.0% moisture as determined by AOCS Ja 2b-87, a maximum

25 color (Gardner, as is) of 14.00 as determined by AOCS Ja 9-87, a maximum of 0.05%
hexane insolubles as determined by AOCS Ja 3-87, a maximum viscosity of 100 stokes at
77 degrees as determined by AOCS Ja-87 and an effective HLB value of approximately 4.

[0027] In a further embodiment, the lecithin comprises THERMOLEC WFC brand
hydroxylated soy lecithin available from Archer Daniels Midland Company, Decatur,

30 llinois. This lecithin is a translucent liquid and comprises a minimum of 60.00% acetone
insolubles as determined by AOCS Ja 4-46, has a maximum acid value of 30.00 mg
KOH/g as determined by AOCS Ja 6-55, a maximum of 1.0% moisture as determined by
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maltodextrin, pectin, beta glucans or combinations of any thereof. In an additional
embodiment, the biobased natural polymer may be present in a concentration of between

20 0.5-1.0%. In other embodiments, water soluble polymers that are synthetic or natural
could be used.

[0030] In one embodiment, the organic solvent comprises isopropyl myristate,
ethyl laureate, ethyl myristate, isopropyl palmitate, cyclopentane, cyclooctane, trans-
decalin, trans-pinane, n-pentane, n-hexane, n-hexadecane, tripropylamine, 1,7-octadiene,

25 butyl laurate, cyclododecane, dibutyl ether, isooctane, n-octane, tributylamine,
triisobutylamine, mineral oil, vegetable oil such as triglyceride and/or diglyceride oils, a
polyol esters, monoglycerides, diglycerides, fatty acid esters, or combinations of any
thereof.

[0031] In one embodiment, the polar solvent comprises water, glycerol, ethylene

30  glycol, propylene glycol, formamide, isosorbide, isosorbide derivatives, sorbitol, erythritol,

other polyhydric alcohols or combinations of any thereof.
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conposi terodih®®83] In an additional enbodi nent, each of the conmponents of
t he conpositions of the present invention are edi bl e and/ or approved for
use in foods. [0034] The invention is further explained by use of the

fol | oW rgxaense Iary enbodi ments. Exanple 1. [0035] An organi ¢ phase was
pr epar ed by YELKIN SS brand lecithin, a
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| sopr Opyt!y V%Ejrlwtst%% 6% isopropyl myristate and dissolving the lecithin in the isopropyl myristate
with constant stirring at room temperature.

[0036] A polar phase was prepared by dispersing NOVAXAN D brand xanthan
gum, a water dispersible transparent xanthan gum, available from Archer-Daniels-Midland

20  Company of Decatur, IL, at 0.6-1.0% in distilled water at room temperature.

[0037] The polar phase was slowly introduced into the organic phase under
constant stirring at a concentration of 4% at room temperature. At this point, the lecithin
organic phase spontaneously changed from a Newtonian fluid to a viscous gel phase, also
referred to as the lecithin organogel. Upon heating, the lecithin organogel became fluid

25 and self-assembled back into the lecithin organogel upon cooling, indicating the thermo-

reversible property of the lecithin organogel.

Example 2.
[0038] An organic phase was prepared by adding THERMOLEC WFC brand
30 lecithin, an acetylated and hydroxylated heat resistant lecithin, available from Archer-
Daniels-Midland Company of Decatur, IL, at 85% concentration by weight to isopropyl



Wi th constant stirring at roomtenperature. [0036] A pol ar phase was
prepared by di spersi ng NOVAXAN D brand xanthan gum a water dispersible

t ranspar ew0 288vtsh@n gum avai |l abl e from Archer - Dani el s- kcaluseeoGompany of
Decatur, IL, at 0.6-1.0%in distilled water at roomtenperature. [0037] The
pol ar phase was slowy introduced into the organic phase under constant
stirring at a concentration of 4% at roomtenperature. At this point, the
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or gani ¢ pEvassils popedy bl lgcibimergaaodal.om a Newt onian fluid to a viscous gel
phase, also referred to as the lecithin organogel. Upon heating, the

| eci thin organogel becane fluid and sel f-assenbled back into the lecithin
or ganogeExarmpia 3cool | ng i ndi cating the thernoreversible property of the

lecith
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dissolving the lecithin in the isopropyl myristate with constant stirring at room temperature.

[0042] A polar phase was prepared by dispersing NOVAXAN D brand xanthan
gum, a water dispersible transparent xanthan gum, available from Archer-Daniels-Midland

20 Company of Decatur, IL, at 0.6-1.0% in distilled water at room temperature.

[0043] The polar phase was slowly introduced into the organic phase under
constant stirring at a concentration of 4% at room temperature. At this point, the lecithin
organic phase spontaneously changed from a Newtonian fluid to a viscous gel phase, also
referred to as the lecithin organogel. Upon heating, the lecithin organogel became fluid

25 and self-assembled back into the lecithin organogel upon cooling, indicating the thermo-

reversible property of the lecithin organogel.

Example 4.
[0044] An organic phase was prepared by adding ULTRALEC P brand lecithin, a
30 deoiled lecithin, available from Archer-Daniels-Midland Company of Decatur, IL, at 80%
concentration by weight to isopropyl myristate and dissolving the lecithin in the isopropyl

myristate with constant stirring at room temperature.



di ssolving the lecithin in the isopropyl nyristate wwth constant stirring
at roomtenperature. [0042] A pol ar phase was prepared by di spersing
NOVAXAN Dwvbraardszamnt han gum a wat er di spersi bl e transpacerus2ooantdian gum
avai l abl e from Archer - Dani el s-M dl and Conpany of Decatur, IL, at 0.6-1 .0%
in distilled water at roomtenperature. [0043] The pol ar phase was slowy
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The pol arﬁvgh@?epma@)sﬁdhﬁjﬁqthmmmnf@@l-i nto the organi c phase under constant
sti r{d'nng at a concentration of 4% at roomtenperature. At this point, the

| eci thin organi c phase spontaneously changed froma Newtonian fluid to a
Vi scous paimpgkhase, also referred to as the | ecithin organogel. Upon
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gum, a water dispersible transparent xanthan gum, available from Archer-Daniels-Midland
Company of Decatur, IL, at 0.6-1.0% in distilled water at room temperature.
[0049] The polar phase was slowly introduced into the organic phase under
20 constant stirring at a concentration of 4% at room temperature. At this point, the lecithin
organic phase spontaneously changed from a Newtonian fluid to a viscous gel phase, also
referred to as the lecithin organogel. Upon heating, the lecithin organogel became fluid
and self-assembled back into the lecithin organogel upon cooling, indicating the thermo-
reversible property of the lecithin organogel.
25
Example 6.
[0050] An organic phase was prepared by adding PHOSPHOLIPON 90 brand
lecithin (approximately 90% phosphatidyl choline), a high purity lecithin available from
American Lecithin Company, Oxford, CT, at 85% concentration by weight to isopropyl
30 myristate at 11% by weight concentration, and dissolving the lecithin in the isopropyl
myristate with constant stirring at room temperature.



[ 0048] A pol ar phase was prepared by di spersi ng NOVAXAN D brand xant han
gum a water dispersible transparent xanthan gum available from
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myristate with constant stirring at roomtenperature. Vitamn E, available
from Archer-Daniels-Midland Company of Decatur, IL, at a concentration of 2% was added to
this organic phase and stirred.
[0054] A polar phase was prepared by dispersing NOVAXAN D brand xanthan
gum, a water dispersible transparent xanthan gum, available from Archer-Daniels-Midland
20  Company of Decatur, IL, at 0.6-1.0% in distilled water at room temperature. GUARDIAN
brand green tea extract, available from Danisco USA Inc., New Century, KS, was added to
the polar phase at a concentration of 2%.
[0055] The polar phase was slowly introduced into the organic phase under
constant stirring at a concentration of 4% at room temperature. At this point, the lecithin
25 organic phase spontaneously changed from a Newtonian fluid to a viscous gel phase, also
referred to as the lecithin organogel. Upon heating, the lecithin organogel became fluid
and self-assembled back into the lecithin organogel upon cooling, indicating the thermo-

reversible property of the lecithin organogel.
30 Example 8.

[0056] An organic phase was prepared by adding YELKIN SS brand lecithin,
available from Archer-Daniels-Midland Company of Decatur, IL, at 80% concentration by
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Ar cher - Dani el s-M dl and Conpany of Decatur, 1L, at a concentration of 2% was
added to this organic phase and stirred. [0054] A polar phase was prepared
by di sperwOngioddWAXAN D brand xant han gum a water di specsiusb@owsanspar ent
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Example 9.
[0059] An organic phase was prepared by dispersing about 5 grams of
20 ULTRALEC P brand de-oiled lecithin, available from Archer-Daniels-Midland Company of
Decatur, IL, in isopropyl palmitate under high shear.

[0060] A polar phase was prepared by dispersing NOVAXAN 80 brand
transparent xanthan gum, a water dispersible xanthan gum, available from Archer-
Daniels-Midland Company of Decatur, IL, at 2% in water at room temperature, thus

25 producing a transparent gel.
[0061] The organic phase was incorporated into the polar phase with gentle

mixing, thus preparing the xanthan-lecithin organogel.

Example 10.
30 [0062] An organic phase was prepared by adding YELKIN SS brand lecithin,
available from Archer-Daniels-Midland Company, Decatur, IL, at 80% concentration by
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referred to as the lecithin organogel. Upon heating, the |ecithin organogel
became fluid and self-assenbl ed back into the lecithin organogel upon

cool i ng, wodnoeiusrong t he t hernoreversi bl e property of thecrams2aoioss407
organogel. Exanpl e 9. [0059] An organi c phase was prepared by dispersing
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heat i ngztrfreh@citlhmrgbnqsggnrganogel becane fluid and sel f-assenbl ed back into
the | ecithin organogel upon cooling, indicating the therno-reversible
property of the |ecithin organogel.

15 Example 11.
[0065] An organic phase was prepared by adding YELKIN SS brand lecithin,

available from Archer-Daniels-Midland Company, Decatur, IL, at 70% concentration by

weight to 10% (w/v) isopropyl palmitate and 10% (w/v) diglyceride oil available from Kao

Corporation. The lecithin was dissolved in the mixture of isopropyl palmitate and
20  diglyceride oil with constant stirring at room temperature to form the organic phase.

[0066] A polar phase was prepared by dispersing NOVAXAN D brand xanthan
gum, a water dispersible transparent xanthan gum available from Archer-Daniels-Midland
Company, Decatur, IL, at 0.75% (w/v) along with ULTRALEC P brand lecithin, a water
dispersible powdered lecithin available from Archer-Daniels-Midland Company, Decatur,

25 IL, at 1% (w/v) and 0.5% potassium sorbate in distilled water at room temperature.

[0067] The polar phase was slowly introduced into the organic phase under
constant stirring at concentrations of 10% (w/v) at room temperature. The lecithin organic
phase spontaneously changed from a Newtonian fluid to a viscous gel phase, the lecithin
organogel. Upon heating, the lecithin organogel became fluid and self assembled back

30 into the lecithin organogel upon cooling, indicating the thermo-reversible property of the

lecithin organogel.
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Exanpl e 11. [0065] An organic phase was prepared by adding YELKIN SS brand
| ecithin, available from Archer-Dani el s-M dl and Conpany, Decatur, IL, at
70% concewmonratommody wei ght to 10% (w v) isopropyl pal mpCatus2enadedsd?% (W V)
di gl yceride oil avail able from Kao Corporation. The lecithin was dissol ved
in the mxture of isopropyl palmtate and diglyceride oil w th constant
stirring at roomtenperature to formthe organic phase. [0066] A pol ar
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The l'eci m xture of 1sopropyl palmtate and high
ol ei ¢ suhf bothers%potassitim mbaieandlsﬁtedmatergetaoomd@ﬁper@tm@rature [0069] A

pol ar phase r Si .Y a a pat er
di spersible \t,@%@pgﬁ ?& gry?th%g%&g%smsav (I a@fé%l?ro%A{rh%hé%BE P and
Co rrpan)é cdetaait gnmng lat carhcdhirﬁﬁ%s( ol 0% wWivhatUlodRAkFQeratreanthe Iemtmrm prgan@

wat er di spersi bl th|n av and
Conpany BtF ﬁﬁe%?&?fﬂngoﬁy °§%%9“6P Wﬁo@%@@f’b&t}g@ La%)g?sf‘éﬁ%§ tFRI% Pé 3‘“ %\éltﬂ’nat
roomi§ enpyandyele. UdRPORE]ting h ehepletighin phgesegelklsecamenflyid i amidr sedfuasse mbledobadke
organi ¢ ﬁw?oatshee Ilégi%rrx organogel upon cooling, indicating the thermo-reversible property of the

lecithin organogel.

Example 13.

20 [0071] An organic phase was prepared by adding YELKIN SS brand lecithin,
available from Archer-Daniels-Midland Company, Decatur, IL, at 70% concentration by
weight to 20% (w/v) diglyceride oil available from Kao Corporation and dissolved the
lecithin in the diglyceride oil with constant stirring at room temperature.

[0072] A polar phase was prepared by dispersing NOVAXAN D brand xanthan

25 gum, a water dispersible transparent xanthan gum available from Archer-Daniels-Midland
Company, Decatur, IL, at 0.75% (w/v) with ULTRALEC P, a water dispersible powdered
lecithin available from Archer-Daniels-Midland Company, Decatur, IL, at 1% (w/v) and
0.5% potassium sorbate at room temperature.

[0073] The polar phase was slowly introduced into the organic phase under

30 constant stirring at a concentration of 10% (w/v) at room temperature. The lecithin organic
phase spontaneously changed from a Newtonian fluid to a viscous gel phase, also

referred to as the lecithin organogel. Upon heating, the lecithin organogel became fluid
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constant stirring at concentrations of 10% (wv) at roomtenperature. The
| eci thin organi c phase spontaneously changed froma Newtonian fluid to a
vi scous ¢gwb 2ptoasego7t he | eci t hi n organogel . Upon heati ngpCtrhis2600064407 n
organogel became fluid and self assenbl ed back into the |ecithin organogel
upon cooling, indicating the therno-reversible property of the lecithin
organogel . Exanple 13. [0071] An organi c phase was prepared by adding

YELKI N SS d lecit ail abl e from Archer - Daniel s- dI an

Pecat Ur . 19 S aseRTe had TG e OBy AERIRESk Por0RY B RIS, e B! |
avai | abl RvEfsie Kdpefp bPPeadditmh gbnstessol ved the lecithin in the
diglyceride oil wth constant stirring at roomtenperature. [0072] A polar

phase was prepared by di spersi ng NOVAXAN D brand xant han gum a water

di spersi plgnpieansparent xanthan gum availabl e from Archer-Dani el s-M dl and
Conpany, Decatur, IL, at 0.75% (wv) with ULTRALEC P, a water dispersible
powdet ed | ecil00 4]l Anapiganicephassmvas deparsa hyeRding dY raH@NC§§pde Ipeithin.ur

IL, at 1&94!%%%@}‘?‘%\,\%&%&%1 %Hlﬁﬁhsc%nbﬁ%]r@ HechRP ML %@%@atcgﬁ@emfaﬁw The

pol ar phase was |ntro uced 1 nto organi'c phase under const ant
stirri ngWalghhtOCZﬁ%e(M\r)alfl RBE 03-4-00% palyglyerae! e&b@n(?@m@é%&‘&rﬂeavwhélel femt hin
organic p e ne y f I £l i wi s gel
phase, _afaner eRUPrLEN RN SAARRER) 4R 0RO Bl if £ OE O M

| ecit hi nccmsw)hsig‘ehg bewanetemperatared sel f assenbl ed back into the lecithin

Ceor thin or odndl A Barpiate Bes Hgbalpe xyBPRARIG Nnlag R "Grhy Pategy
g(c)lm 22 Y%Ld;l;/vﬁ?rMwecbnblecnag)bpmenm;tlga;rf)gmfavamw frbmrAlBagrL-/maelxmg?ngGE
3- Zpo yé PPyt yg?ﬁ%ﬁ” eqsf ?)C?g 3‘3( aoargPZJlgﬁlR%é‘? ab'Pr@né ri.'?.mf‘a WaiSup

Ltd. Baaqbersn&e« pméra@aecxtamda\wnamelmmg\rtm-mmelémmah@ QSpady 4 Decatut, h
constant. st i g at room tenl; turg 0075 ol arpghase was prepared by
di sper si hg? By serain tvsge watel aks CEP $-bl e transparent

xant fgn gum u@ve)althe pdiamphAas FasDaBive/ ﬁﬁﬂ&id&é&ﬂ%to the organic phase under
constant stirring at a concentration of 5% (w/v) at room temperature. The lecithin organic
phase spontaneously changed from a Newtonian fluid to a viscous gel phase, the lecithin
organogel. Upon heating, the lecithin organogel became fluid and self-assembled back
into the lecithin organogel upon cooling, indicating the thermo-reversible property of the
20  lecithin organogel.

Example 15.
[0077] An organic phase was prepared by adding YELKIN SS brand lecithin,
available from Archer-Daniels-Midland Company, Decatur, IL, at 75% concentration by
25 weight to 10% (w/v) of PGE 3-4-0, a polyglyercol ester, (Polyaldo 3-4-0, available from
Lonza Group Ltd., Basel, Switzerland) and 10% (w/v) diglyceride oil available from Kao
Corporation and dissolving the lecithin in the mixture of the PGE 3-4-0 and the diglyceride
oil with constant stirring at room temperature.
[0078] A polar phase was prepared by dispersing NOVAXAN D brand xanthan
30 gum, a water dispersible transparent xanthan gum available from Archer-Daniels-Midland
Company, Decatur, IL, at 0.75% (w/v) along with ULTRALEC P brand lecithin, a water
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Conmpany, Decatur, IL, at 0.75% (wv) and ULTRALEC P brand lecithin, a water
di spersi bl e powdered lecithin available from Archer-Dani el s-M dl and

Conpany, Wwecatwuns7oorL, and 0. 5% pot assi um sorbat e i n di sciriusdoosasan7 at room
tenperature. [0076] The pol ar phase was slowy introduced into the organic
phase under constant stirring at a concentration of 5% (wv) at room
tenperature. The lecithin organic phase spont aneously changed from a

Newt onian fluid to a viscous [

| the | th | .
heat i ng, i?ﬂ’%SiP@CPQWE‘He%r““gcétﬁ@gg‘?a”ﬁg'@ ﬁ‘ﬁ“fﬁrﬁ% %‘%M @“or hiT ggg%uf 'nto

the | ecifhhhy 0592PREEdiuMRRHLAO S bBesdritlive & u;amaédh@atbh@trraamrt@méﬁatmbe
property of the lecithin organogel. Exanple 15. [0077] An organi ¢ phase was

prepared by d0@fHg TheLROIN 8 afb?d\‘ﬁ? plowivt Mtiedugsaiimtaning eragRic phase Under

Ar cher - Deils@lng FMHF(L%%’P@OM%B%S Qe%t(Wv) a'tlrmorﬁtterﬁﬁg/ﬁaﬁﬁéc%brléélihﬂﬂor*éﬁm‘é’e' ght
to 10% (W' v) -0, a polyglyercol ester, (Polya 3-4-0, avail able

f r om Lonphkaserspaptaneeusly Bagnded fown eAdgwianian ﬂawdtom%@ws\/sei cmhgwdaf? legithipi |
avai | abl @Lg&dp K%& g%%%gt thlenea% erg%%ebéa B%ameﬂdl@%'nﬁ@erf Aéaeﬁn%d%a&ur e

of the P ceri de or | constant stirring at room
t enper at intcethe[ loGitr) otgq@ogalruqnm@@hmasmpncew the &hyrrtlw@@rsblﬁgormmh@

brand x wat er di spersible transparent xanthan gum avai l abl e
from Ar ?%épﬁ%a%%%%&M dl and Conpany, Decatur, IL, at 0.75% (wv) along with

ULTRALEC P br{ad8D]| &tiebluigy, neeasatamatits paress bperfgowderad arec ARR090a\atidssbl e

sor oif ¢ GENGATRR EeBTERT 1l B RE SRy 42 ondf fod D DR AR Tono;

s P?L%Lf*“iﬁﬁlﬁ‘ﬁ?fii‘?“é’ﬁw’““e“?f’ B o Lo o Thal ee tain
zr gani cgm f@ﬁb‘ﬁf‘%%@?l Sf ii’\%@é@ﬂlr?%/ﬁ?ﬁ aFﬁg\:& 3ﬁf’\ﬂﬁ thg afoaaqeomgdglug éé’ﬁs gel
phase, t&e tosé@lmbcumu@r(g Jlgl@&éd ddamit fieabh§@ar frbgudrRgi (rdd/sec)r gRmO | Idsecane

fluid and self assenb ack into the Iedb‘ﬁhln or ganogel upon cgolln

i ndi cat i RgdYIHe WARAEYS BoBhEn pOI3EP FPUS, HKlqaRg BT e FaHDEENVI{T0080]
Rheol 99YofTRE§HI SRR tHeSe s BeHRddc) ramit Qtdidd AR- 2000 Stress Control | ed

Rheometer (T 2)081\? tPrc]JIa%ggS /Ilglhta Ew?crgsc%g?t(lg MS 2cazr%nbgel Ssgdmtjo ggtemngl v%rrureetﬁgrr thegalo
composition formed a cubic phase. The colloidal phase can be defined from the textures
obtained in the microscope. Unlike the anisotropic phase structures (lamellar and
hexagonal), cubic phases showed no birefringence and appeared dark in the microscope.

20 [0082] The cubic phase is also confirmed by Small Angle X-ray Scattering
(SAXS). Studies were performed at the Basali Institute of Applied Chemistry, The Hebrew
University of Jerusalem, Israel, to identify the structure and the degree of internal order of
the bulk liquid crystalline phases. In FIG. 2, SAXS scattering curves are shown. 0.999,

1.1403, 1.6205, 1.9137, 1.9916 and 2.3134 nm that have been translated into spacing

25  ratios of v3,4/4,/8,v/11,v/12 and V15. The plot of the reciprocal spacing, 1/d , | versus
the (h? + k2+ 1%)"2 value of all six of the diffraction peaks exhibit linearity with R=0.9984.
The indexing space can be interpreted for Fm3m space group of cubic symmetry with a
lattice parameter of 104A. This value was similar to the one derived for the monoolein-
water-ethanol cubic bicontinuous phase as determined in R.Efrat, A Aserin, E.Kesselman,

30 D. Danino, E.Wachtel and N.Garti, Colloids and Surfaces A: Physicochem. Eng. Aspects
299 (2007), 133-145.
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51 mj. The oscillation frequency sweep was carried out at 25C at 12%
strain in the angul ar frequency range of 0.1 to 500 rad/sec. FIG 1 shows
the storaye 20mdslaes (G ) and | oss nodulus (G') plotted agaiustosboangul ar
frequency (rad/sec). The G', |oss nodulus, was al ways hi gher than G,
storage nodul us, indicating a nore viscous behavior of the gel over the
entire frequency range studied. [0081] Polarized |ight mcroscopy (PLM can
be used IIISO d tg%m ne whet her the conposition formed a cubic phase. The
col | oi da apswﬁ% can be defined fromthe textures obtained in the

m croscope. pog3ie AnhergaRicsphdsePives Rﬁé&ﬁe&ttFyUﬁa@ihQSYELHNESBabraaademthm
hexagonal ), cubi ¢ phases showed no birefringence and a&Peared dark in the

m cr osco?)‘@"atP’Gd@Z‘P Arpkercoanielshidland jompary. piurnld 3byPodrePNCeRghien RV ay
Scat t er i REghtSD% (ﬁivWBo%%ﬁWbQInﬁt@fé‘ Qﬁﬂ@%%/@)@gl?@éﬁie‘ od é\ﬁélllabl!étf%nﬁ’kao _

Appl i ed Chemstry brew University of Jerusalem Israel, to identif
the strueeppetignang wessebfg}getae dﬁCIthWt'@Fh?am'WVGé’f IS@Prqpmbpajmwtﬁtel angdiglyceride

crystall tt V,
T Ya03, 4 EYBLANGY stlyric Syotm EATSSRGS, RRICEIEHE oM A Pl o

spaci ng gramsmigb'fcewiawvza agled. VvV 2 and V 5. The plot of the reciprocal

spacing, 1/d g q(d; ﬂéflgf ?H?sé Wﬁs(ﬂ?@pare?%p %8%8@2 t@@?hﬁxﬁft\l B! brafid %afthahne

diffraction Inearity w e |1 ndexi ng space can
be int ermtzed/atemrdlsmmmnmepmowmamm@vsmfmm Avicher-RanielstMidand

0
Do & Galbar Wecalll T8t 875 dwh) o b, YLTRACECIB o Retel Uisdadfioe
A Afserl movEleIMsled:ithaE avBilaldanfrom, AE:[:M@S!MGIS glottﬂarM C@%mgadfnSﬁoEﬂ;é-t?ts I?ngdat
S aces e ec a e
Co0sa] - oS il sp R Butsifed waft ek BT oci Chi n.
bR e SR kbl St ovtiomutiainncgriebasiioaiin ivsining
O L TN v 0t R e M SN R T S

in tie nphdsdspoRfankSQN BRaHgeRatdh taatl@maﬁﬁndlugi w&wmd@sn?él phiabé, refnssdant
stirri ng at roomterrperature VWiile stirrin rans of vitamn E and 6

grans of aSgF'Vcl@P@P'nQS@%&Hedeqnoﬁ%ﬁrgAﬂl?ole&gh'Brﬂ.{g@“% bseaparfiip gpd self
di sper si geMMPHINKEL B #RAeXfH BRANnogel upon cooling, indicating the thermo-reversible

property of the lecithin organogel.

20 Example 17.

[0086] An organic phase was prepared by adding YELKIN SS brand lecithin,
available from Archer-Daniels-Midland Company, Decatur, IL, at 70% concentration by
weight to 10% (w/v) PGE 3-4-0, a polyglyercol ester, (Polyaldo 3-4-0, available from Lonza
Group Ltd., Basel, Switzerland), 10% (w/v) high oleic sunflower oil and 5 grams of

25 monoglyceride (Dimodan SO/D K-A, available from Danisco, New Century, KS). The
lecithin was dissolved in the mixture of PGE 3-4-0, high oleic sunflower oil and the
monoglyceride with constant stirring at room temperature.

[0087] A polar phase was prepared by dispersing NOVAXAN D brand xanthan
gum, a water dispersible transparent xanthan gum available from Archer-Daniels-Midland

30 Company, Decatur, IL, at 0.75% (w/v) along with ULTRALEC P, a water dispersible
powdered lecithin available from Archer-Daniels-Midland Company, Decatur, IL, at 1%

(w/v), and 0.5% potassium sorbate in distilled water at room temperature.
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gum a water dispersible transparent xanthan gum avail able from

Ar cher - Dani el s-M dl and Conpany, Decatur, IL, at 0.75% (wv) along with
ULTRALEC W 2a1ov&Ev@r di spersi bl e powdered | ecit hin avai | abirastecons4407

Ar cher - Dani el s-M dl and Conpany, Decatur, IL1 at 1% w v) and 0.5% pot assi um
sorbate in distilled water at roomtenperature. [0085] The pol ar phase was
slowy introduced into the organic phase under constant stirring at

concentrations_ o % (w v), at roomtenpera e, . ecithin ani hase
spont aneous| szﬁénégao é?’ﬁn&’ga?ﬁ’ema&nflgww?|r\ﬁﬁ°§b‘§eod énxglﬁg%ouggﬁgl p%{?gs{ey,'&erp
[) eferr e]g(l;dngtjaa,g Sﬁghﬁg Ff@éﬁd@htgﬁtfurgaqug% gw/tpatrrod?]maftinp_gr,art]mrlae Thedédithimorgagianogel

ecane uid and self assenbled back in to eci thin qrgan
cool i ng, Phasgispantangoyshe chNgeRdIaR @ %Wtﬁp'énrﬁulﬂe)@r? ySBYS %% Hg’géﬁg’?r %%eﬁ}é@%
Or ganogess tHex RIRhiR &ganc{g%%@poﬁnhémm?rl% RiAsie organgyetbacade biuidddd regf
YELKIN SS brand l'ecithin, available trom Archer-Daniel s- I\élb%:gand Contpany,
Decat lr , agsembigd bamie & thenesitin 8W3599%léipaﬂt°°?'5‘916l5’£ﬁﬁi‘9)th MROJENFTSIR®

| ygl I -4-0, ilable f L G Ltd.,

pol yg ygéu,g?gmﬁ?gﬁg tedithia d{?&mz/q;\%eﬁ avai l abl e from Lonza G oup

Basel , zerland), 10% high oleic sunflower oil and 5 grans of
nonogl yceri de (D nodan SO D K-A, avail able from Dani sco, New Century, KS).
The | eci é%rﬂwl%% dissolved in the mxture of PGE 3-4-0, high oleic

sunfl ower”oIT "and the nonogl yceride with constant stirrin

at room_ .
t enper at ur e. [POBH}7AnAorg@NiEr Pdees wagarepaep dive 898iNg dY BERs gl?’gbﬁmmm'rb
brand xant ha t g J t  xafpt ; |l e
From oRABRE T S GanieaiGlany O dnbay DR 1R 00 Bl Rt i ¢
UL TRAL EGyBightatonsd%r (watv)sefeP GEL3-4-(p anpayglvercelcester iPalyalidp ahi-d. aralable from
Ar cher - Dani el s- M dl. an a (1) .at 19 9
pot assi u %r%@f‘@qit‘ﬁ’ g?%rgwg%é%g?g?‘bﬁ (V\r//gtrrlﬁgﬁ é)rlr%(é/%g%o\rwe?r[oggég‘g]% ?“’ﬁ"/ﬂens % ar
phase wamoRbglydaridenDirddare$0/Dt K-A havailapenfrompBasiscaiter Gantgyakd).stlineri ng
at concentrations of 10%. v) at ro rat . JIhe i Lhi iC
Phase. spBAUARCEIS FFSENSRABAnF TR NV O e o1 P 9EC s e ol B8RS,
r ef e edpfoflodifedride Wigt bbMbtantastieragogeloomUeaiperatatd. ngpon Istrringc B%honglpeegainogel
becane fluid and self assenbled back in to the lecithin organogel upon

cool i ng, Wanarded forffe M¥EUter mo- reversi bl e property of the Iecithin
organogel . [0090] A polar phase was prepared by dispersing NOVAXAN D brand xanthan

gum, a water dispersible transparent xanthan gum available from Archer-Daniels-Midland
Company, Decatur, IL, at 0.75% (w/v) along with ULTRALEC P brand lecithin, a water

20 dispersible powdered lecithin available from Archer-Daniels-Midland Company, Decatur,
IL, at 1% (w/v), and 0.5% potassium sorbate in distilled water at room temperature.

[0091] The polar phase was slowly introduced into the organic phase under
constant stirring at concentrations of 5% (w/v) at room temperature. The lecithin organic
phase spontaneously changed from a Newtonian fluid to a viscous gel phase, referred to

25 as the lecithin organogel. Upon heating, the lecithin organogel became fluid and self
assembled back in to the lecithin organogel upon cooling, indicating the thermo-reversible

property of the lecithin organogel.

Example 19.

30 [0092] An organic phase was prepared by adding YELKIN SS brand lecithin,
available from Archer-Daniels-Midland Company, Decatur, IL, at 67% concentration by
weight to 8.4% (w/v) PGE 3-4-0, a polyglyercol ester, (Polyaldo 3-4-0, available from
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Exanpl e 18. [0089] An organic phase was prepared by adding YELKIN SS brand
| ecithin, available from Archer-Dani el s-M dl and Conpany, Decatur, IL, at
75% concewmonratommody wei ght to 10% (w v) of PGE 3-4-0, acpalsggbyessonl
ester, (Polyaldo 3-4-0, available fromLonza Goup Ltd., Basel,
Switzerland), 10% (w v) high oleic sunflower oil and 5 grans of

nonogl yceride (D nodan SO D K-A, avail able from Dani sco, New Century, KS).

The lecithin s dissglved_ in the m xt PGE 3-4-0. hi ol.ei c

sunt I overorsa CRn U Bastaamirtfial vieh fuShublivets shhavit & P grams

tA e rrpler at éf[] €ARDFOAICS biahb| élgrobﬁ&%@bbl@ W&ﬁrﬁobhe/@arﬂléi%ﬂﬁdbﬁd tGeenpenyt Deeatuf,0090]
pol ar phase was prepared by di spersing , rand xanthan .qum a

wat er di $p¥ag;asidedintg S Hpmaf MWSSU rﬂﬁgjgﬁﬁﬁb‘f’@ fisy SRR Tistird o

Ar cher - Da@Eeé-aﬂ}/laﬂbaﬁQx R gMHowee i taitng With ttf CARTRGA(DVbvandaétengs whddr

ULTRALEC P brand lecithin, a water dispersible powdered |ecithin available

from%r cwt%ﬁﬁi@ﬂgﬁkﬁc&ﬂbﬁﬂ‘%ﬁ@ﬂy, Decatur, IL, at 1% (wv), and 0.5%
potassi um Sogmﬁ_ 'Anlpgaﬁ?h!aée?%a‘é%r@ﬁaréa Hyoﬁgbérﬁmgem@i/gmN DOB3kd xERghaRol ar

phase was sl i nt ed into the organic phaSe under constant stirring

at concegdmad wakes digpessibleranpparent xiharcaye rayeilagle fromeArcher-Panigisdyliglandc
o - g . |
phase Spep@sg@ﬁﬁéec%@tﬁ{]%%.%% %&ﬁ%ﬁg{gﬁ%ﬁ%ﬁ@ cPt ﬁrea‘ﬁ:dslga n, 08 wakdpase

referred hi'n organo eating, ecl thin organogel
becane fdispatsialedpewddredidaeaithin avhilbblekfrom AroherHeaniglgiMitliand drayapaityeDegplon

i g, i ndieati ) ) ; ) g
or gahDgel-: BELE M CoaBh iR ah B QRRbY ablodi i REbE, .
YELKI N SS br 0eb4]edihehpoiar phase aldse slomymindrochesd Datni thies ofgladicapltes€o opdety
Decatur, |L t..67% ti i\ght t 4% PGE .3- 4-
pof?gr;e?%fangéi"ém? I%gﬁgeé]ﬂtt{?goésoaf%% (\Q’l\%igﬁt é%?rﬁ t%‘B a@%é%&ﬁ%‘a@’ﬂ 8’.%?”' asel ,
g\XRE)IZ gra\ : ﬁbﬁuib,spgﬁta?%lﬁw %D\aﬂigefgiﬂtr)cf)h@} Newmzfahdmmh i t[;cgeh _ivislaouﬂh @glmfagmsreﬁrred to

rand. sterols availa rom,Ar - Dani el s- an n
Decat ur . 3 fhe [Btnaa agR o WP PeiBofd frathin  TgnGe! bpie Pl AR Sals
di ssof vegksembldiEnabkih t6 theabciFodyafioel upod by, Mdidating Wmd thewao-révdrsibleong

with the CARDI QAI D brand sterols under constant stirring at room
t enper at pregerty of the lecithin organogel.

Example 20.
[0095] The edible version of the organogel having the polyglycerol ester and/or
20  vegetable oil is blended with high oleic sunflower oil at a ratio of 10-40%. The resulting
mixture is heated to 40-50°C in order to have a clear, transparent liquid of oil like
consistency which on cooling forms a film on a substrate. This could be used, inter alia,
as a sprayable oil as a carrier of spices, flavors and/or colorings for snack food
applications including, but not limited to, chips.
25
Example 21.

[0096] The organogels prepared herein are all thermo-reversible.  Taking
advantage of the thermo-reversible nature of these gels, the loading of bioactive
substances was carried out after making the lecithin organogel. A lecithin organogel was

30 prepared as described in Example 6.
[0097] This lecithin organogel was heated to 40°C to completely melt and under

constant stirring, NOVATOL 6-92 brand vitamin E, a non-polar antioxidant available from
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[ 0093] A pol ar phase was prepared by di spersi ng NOVAXAN D brand xant han
gum a water dispersible transparent xanthan gum avail able from

Ar cher - DawDebsydstazand Conpany, Decatur, IL at 0.75% (wpPeX/iskangeisnt h
ULTRALEC P brand lecithin, a water dispersible powdered |ecithin available
from Archer-Dani el s-M dl and Conpany, Decatur, IL, at 1% (wv), and 0.5%
potassium sorbate in distilled water at room terrperat ure. [0094] The pol ar

h d int i t ant

P eneaReRe el AEGEH CabaLe of BacBlBol Sudtl SRR SRSl H A pliehl ' "
ph?se Sgéﬂthaﬂe;@gaih oxgler;hfan@ﬂ@ﬂh fbyomeagmwhlaraﬂamﬂrﬁ Icu‘l grekn ﬁavlestcauuﬁatgel 19%hase, I
rererre to Ste t|nrao on atin t cl tnhl anoge
ecame Toanpa AN St SR oo e mobeT 1t B h eidanaoal wes ShoBalto SR
cool i ng, tehibdta@@b'?ﬂﬁi mbaeblhmﬁ @ﬁgd@g@lfwa@lréfomﬁéwgérﬁmomﬁ%tﬂh@vitﬁﬁintEllal’md the

or ganogel nple 20. [O The edi bl e version of the organogel haV|ng
the pol y@*fgfc@?a@re Bayiag té@n {RagexEast in glyreros 18ItBR dePsYH 5 PhrgRs itasu

sunf | OV‘Effha%lthIﬁe ﬁatb?é bpth@ﬁecmrrﬂ&%néaé@ TRS HerinBGevBrable datine dTemd RAithiR
40-50 OC inorder to have a clear, transparent liquid of oil |ike

consi st e@gnagel drelehng diog IVﬁmerbrErTﬁng greemnten axtraghwep sgdfimmed PYcyasesithe
used, inhe ésuﬁédwéntsaﬁeféres Bh& ft@ §h&1Vitafiin E ‘égﬂ rdr@én qa Sé%tr‘é@ts weld 3¥ae§ And/ or

col orings tor snack applications In ng, but not Timted to, chips.
Exanpl e differeptopaegnti@iensr ganogel s prepared herein are all

ther fyp-r ever it?]@sfogg kr‘h@B#oﬁth%% EmBhtst URrd Lb%HEPm&?V&{ Sl - Q@éd”s‘?re%

t hese gel s, Ing O | oac ve substances was carri ed out
maki ng tGentioded Rieometey {hdgalith o@nb/@tate beomeirg &icywle M4@mpairamletals gap

d i b T [ d tn 40 C
Lo ot oy b Sifation HERASA ke B0 b RA VARG T8 PSFRREn e o
E, a norarrgulaarfreqmﬂnogxanigmbf(awm Bmgralei/s‘e{t:ﬁnﬁrclher-Dfani e![ﬁ M dl and Conpany of
Decat e nmplien | eci an ,
PolToved by (488> 1fbiecabl EHE EmaleltiniBnt &5 shdi IR, YEGNPPR. 28
concent reIG. BA and FUISP3B rshd@ tige stoeagel modihes (@) echloke ariddnius (@”)g@omledaga:m

Sg(r)!t ?S | E)tﬁ? %88{.?%? é? 7 at 53 &hpﬂg ‘oes(s”n%cmulusor an?\gays f‘\l}gr?errtﬁan G, scgorage

modulus, mdlcatmg a more viscous behavior of the lecithin organogel over the entire
frequency range studied.

[00100] This property makes the lecithin organogel of the present invention unique

20 as any desired active substances can be added to the lecithin organogel anytime after the
lecithin organogels are prepared.

[00101] Polarized light microscopy (PLM) can be used to determine whether the
composition formed a cubic phase. The colloidal phase can be defined from the textures
obtained in the microscope. Unlike the anisotropic phase structures (lamellar and

25 hexagonal), cubic phases showed no birefringence and appeared dark in the microscope.

[00102] The cubic phase is also confirmed by Small Angle X-ray Scattering
(SAXS). Studies were performed to identify the structure and the degree of internal order
of the bulk liquid crystalline phases. In FIG. 4, SAXS scattering curves are shown with 8
major peaks at 0.692, 0.7783, 1.1288, 1.318, 1.3763, 1.7759, 1.9531 and 2.0606 nm that

30 have been translated into spacing ratios of v3,v/4,v8,v11,vV12,v20and v27. Plot of the

1/2

reciprocal spacing 1/d n .1 versus the (h? + k*+ )2 value of all the six diffraction peaks

exhibit linearity with R=0.9999. The indexing space can be interpreted for Fm3m space
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pol ar phase, having the green tea extract in glycerol, in the respective
phases w thout changing the nature of the | ecithin organogel. The

t her no- r ewengioaiseoonat ure of the | ecithin organogel i ncl edirng2eoemedant am n E
and green tea extract was confirned by viscosity neasurenents before and
after the vitamn E and green tea extract were added at different
concentrations. [0098] The rheol ogy neasurenents were perfornmed on an

AR 2000 g5 R AA) [ERTEEL 6Tl RrACFAR 1 PECRRAY e

carri ed one dexrivedsor dte mllmvﬁteramn(tmras tfivethangpidtamncef beammbmhamgwso;ﬁhe@el to

2o 3 AitGaseE pepamblr ot SR ikieRiatld e s ERediect (iR PR audirdl Sdcing " and
| oss nochigs msé},ulpl aft \mtaduﬁgalaﬂétbtet heomogatk@rin ftﬁ@@UBlﬂnyne(séaéﬂ giscusked i

| oss er t t or ul u indicating a nore
Vi sco{Jm d'ggf@%/ %ﬁS%F' SISS hthn lﬂ?'@j’?ﬁ \é\féceﬂ?ﬁgnq Hoég@HtEP'@'qsr%%W&%eﬁange
st udi ed. A[Fﬂ@k[&e]:héFhlsng)m@pgétgyzggr@m)tm {gxi t hin organogel of the present

i nvention ung&g@jsra %re esired active substances can be added to the

lecithin org FeNtafveptiqm dias e Beerhideseiikpeh oyl sefgrence top sedain
[00101] B@h@ldr@%ﬁwﬂddgmnt‘ﬁ" SIrfSEERRYs (aRH'Wse§%rQ§f Uﬁ&ﬁe\yé? AliPbE & ghpelher

t he conposition fornmed a cubic phase. The col hase can be c?WP| ned
fr om t he®%tBRe&1Pleydinptyskikia they aftﬁféatr\"iaﬁﬁ?‘éﬁs%t?éétu'flwﬁﬁ inedifigadonmoseamiipationphase
st rugf ur I ) i i nce
N D R R R A ma Y T FRRL BpPAAy FarPhe Sy 3HE
conf i r mex$OB§ obnfhp| inyenfios. XThey, theatrventiangis( Sﬁb(ﬁ?)ﬁltetStbydtr& dmmtlprerdfdheed to
identi fyg { I the bulk liquid
crystall |x%2$ %E@BH%@’%&%&%E%@Q{;@G% ér?lég'ﬂgur ve%ﬁ{a gfﬂ OWn with 8
maj or peaks at 0.692, 0.7783, 1.1288, 1.318, 1.3763, 1.7759, 1.9531 and
2.0606 nmthat have been translated into spacing ratios of /3,V4,V8,V |V
2 ,V20and V27, Plot of the reciprocal spacing 1/d h, k, i versus the (h2 +
k2+ 12)1'2 value of all the six diffraction peaks exhibit linearity with
R=0. 9999. The i ndexing space can be interpreted for FnBm spacegroup of
cubic symretry with a lattice paraneter of 157A. This value was simlar to
t he
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one derived for the GMO-water m xtures for the existence of cubic
bi conti nuous phase with lattice paraneter of 13gA. This could be the effect
of the adsecogloge@®rol and the bi gger nol ecul e of vitam RCEUmec@vasa07
incorporated in the cubic phase as discussed in R Efrat, A Aserin,
E. Kessel man, D. Danino, E Wachtel and N Garti, Colloids and Surfaces A
Physi cochem Eng. Aspects 299 (2007), 133-145. [00103] The present
i nventi o§ Rﬁ\ﬁ been described with reference to certain exenplary
enbodi ne {’s, %orrposi tions and uses thereof. However, it will be recognized
by those of ordinary skill in the art that various substitutions,
nodi fications, or conpi nati ons of any of the exenplary enbodi nents may be
made wi t hout 1depa?t Fﬁ&fm%ﬂ*ﬁfﬁ@{% pis?'/rP?tu%ﬁﬁ’d Ewggllﬁ'dt [PE93N0PEht FHRPOSHARS
the invesémprsingg not limted by the description of the exenplary
enbodi nent , but rather b}{_ t he appended clains as originally filed. CLAIM 1.
A t her nod PEORNSIIBA comppsiieRiyr ed phosphol i pi d organogel conposition
conpri si BgorganRpRAG! i pi d conposition; an organic solvent; a water soluble
pol ymer; and a polar solvent. 2 . The therno-reversible, structured
phosphol ? MatersplRIcoR@EYMeHRPEsi tion of claim 1, wherein the water soluble
pol yner Lokt Qsib&sted. 3. The therno-reversible, structured phospholipid
organogel conposition of claim1 or claim?2, wherein the organic solvent is
selected fromthe group consisting of isopropyl nyristate, ethyl |aureate,
eth nyristate, i Ralmta I t .
rand docal 1 b tr SRS R AR s fuaties! BRETENSy FYRhaRT Fifbosiion o
t ri propy¢tlaim hewherein-tbe watkrsnkiblebprdlyrer iabicabasedcycl ododecane, di butyl et her,
i sooct ane, noctane, tributylam ne, triisobutylamne, mneral oil, vegetable
oil such as triglyceride and/or diglyceride oils, a polyol esters,
nonogl yceri des, diTgeythemalesierdibie! gtractubdephespholwid crgahodert dopilshibn asry
Lgﬁ{)gg{ t?lglm 6&?%&%,”@%&%?& h%l (?rlgeemic Ss%rvléﬁtt %rs%(?ec@é) ?rgrbwoghlepérgug rcgr?sr}gtﬁw%l of
15 isopropyl myristate, ethyl laureate, ethyl myristate, isopropyl palmitate, cyclopentane,
cyclooctane, trans-decalin, trans-pinane, n-pentane, n-hexane, n-hexadecane,
tripropylamine, 1,7-octadiene, butyl laurate, cyclododecane, dibutyl ether, isooctane, n-
octane, tributylamine, triisobutylamine, mineral oil, vegetable oil such as triglyceride and/or
diglyceride oils, a polyol esters, monoglycerides, diglycerides, fatty acid esters and

20  combinations of any thereof.

4. The thermo-reversible, structured phospholipid organogel composition of any
one of claims 1-3, wherein the polar solvent is selected from the group consisting of water,
glycerol, ethylene glycol, propylene glycol, formamide, isosorbide, isosorbide derivatives,

25 sorbitol, erythritol, other polyhydric alcohols and combinations of any thereof.

5. The thermo-reversible, structured phospholipid organogel composition of any
one of claims 1-4, wherein upon heating of the thermo-reversible, structured phospholipid
organogel to a temperature between 30-40°C, the thermo-reversible, structured

30  phospholipid organogel composition melts and wherein upon cooling the melted thermo-

reversible, structured phospholipid organogel composition to a temperature of below 30°C,
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one of clainms 1-3, wherein the polar solvent is selected fromthe group
consisting of water, glycerol, ethylene glycol, propylene glycol,

f or mam dewoizsmesrdrde, i sosorbi de derivatives, sorbitol pcergeémwiosah7 ot her
pol yhydri c al cohols and conbi nati ons of any thereof. 5 . The

t herno-reversi bl e, structured phospholipid organogel conposition of any one
of clains 1-4, wherein upon heating of the therno- reversible structured

h hol t 30 400
Pher o- r S5e e P 2008 Ebic bR S BBt oS dasl e BB Bs oS g 16 and
wher ei n sippe adfageal.ng the nelted thernoreversible, structured phospholipid

organogel conposition to a tenperature of bel ow 30C the therno-reversible,
structured phospholipid organogel conposition reforns to the shape of a

gel . 6. The téer mrhe evaniielersibi, IstrattureRicbHRB PRI brdbAod 88MPe&tion of any
conposi tion ﬂi:l Wl?y %n? f clains 1-5, further conprising a conmpound

sel ect ed®§ BhFIAIS & dﬂg@éﬁgr@ﬂﬁ'ﬁg BHEOPPEN selectes fiortine gop sgRsistng, of
ascor bi cgreeh dea @fattmsa ﬂﬁg%ﬂb@aéé%or&é héib Cp&ﬁééﬁum%ﬁrw@' ciffiel R, %'a{dréﬂgdc?@'a?r“t S,
t ocopherol s, sterols, ét osterols, saw palnetto, caffeine, sSea we

extract, aﬁ@éﬁé”@e&?%%@ ¢ plerqlp guwiasieralst paw palmatiep waffeine, seaavestiextrast, |
pepper m gapisked 'éfd%@' @s@?séﬁﬁ);&?dc?'é?moﬁ@ B ALY B Q{H&r@ﬁﬁ' ’oﬂtlgr’omeﬂf@n

par a- chl oro- neta xyl enol hyal auroni c aci d,
guest nofabgaicy, XeRerkamliyp qihdasidenvlrisiosee, aaraarwmoweiagu@mom FéﬁMX}as an
enzy n et
ot e ur O EPEYE PRld, PSR B et G otecl BT M BB SR CindleSe, ap
further ¥DPRHkg @lieﬁ@W@'Qﬁ@lﬁﬁoa'ﬂldnw@emédombloaﬁmdse)fgmwﬂmreoms| sting of an
anesthetic, a nonsteroidal anti-inflammtory drug, a muscle relaxant, a
steroid, a hornone, an anal gesic, an antienetic, a cardi ovascul ar agent an
antithyroid drug, The tfmmorrevﬁsibleestrmtmedrphpe;bﬁthdrmgan@easemhpcbsm:m, of@n?/

e,

di si nfec i nations _.of any ther her np- rever5| b
Ot 7 et oy O s S T e B Sho Ao mibEn RbkclBr Ty Tt ot Censating of an
wher B n drfesthelieramorséareidal é)’ntemﬂahm&iryldﬂ@ RIasERROlelaXaft, @rsdarbRgehormone,

conpositjon_is bio-based as determn ASTM | nternati onal Radi oi sot ope
St andar ¢ Me? 'h%%esﬁ? 6866. argxempﬁlg tﬂetc?r@d C?V@%%H‘@l bP¥eNtst 87 c AOHBYOhodiyEOl Api d

or ganogehasromplesule] @ndfrogdiily drug, a sanitizer, a disinfectant and combinations of any
thereof.

20 8. The thermo-reversible, structured phospholipid organogel composition of any
one of claims 1-7, wherein the thermo-reversible, structured phospholipid organogel

composition is bio-based as determined by ASTM International Radioisotope Standard
Method D 6866.

25 9. The thermo-reversible, structured phospholipid organogel composition of any
one of claims 1-8, wherein the phospholipid composition comprises less than 90%

phosphatides, less than 30% phosphatidyl choline or between 10-95% phosphatidyl
choline.

30 10. The thermo-reversible, structured phospholipid organogel composition of any
one of claims 1-9, wherein the water soluble polymer is selected from the group consisting
of xanthan gum, gellan gum, cellulose and modified cellulose products, starch, chitin,
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one of clainms 1-8, wherein the phospholipid conposition conprises |ess than
90% phosphati des, | ess than 30% phosphati dyl choline or between 10-95%
phosphat iwgl20mmasléone. 10. The therno-reversi bl e, struct ecewspiospiiot i pid

or ganogel conposition of any one of clainms 1-9, wherein the water soluble
polymer is selected fromthe group consisting of xanthan gum gellan gum
cel lul ose and nodified cellul ose products, starch, chitin carrageenan, gum

ar abi c, t c i agar | atin, locus bean gum
Ml B dtsahaf b URETAF Rl Al Ao B e i e anlBlt oot
t her eof . garh, inTlire mditedextrin epeetin; fBte glushing) @ihdrcethbpfatis pdof arpi te@oganogel

conposition of any one of clains 1-10, wherein the water sol uble polyner is
m xed with de-oiled lecithin. 12. Use of the therno-reversible, structured

phosphol i p| d 1dr gaﬁhgﬁhermnfpoenstble:}@troétummypm&ph@fplcﬁbrgb el cdmpositiorof £
produgt, metic or an industrial product. 13.

ers are
A pro esgn? BPC?%W(?(ZFUEQ rYEJ'P ée'B W@fer S?'Hgfépﬂo (OReS s BYYRo Wit dgyoiled | ﬁp'ﬁ‘g’" -a organic
solvent with a phospholipid conposition, thus producing an organi c phase;

di spersi ng a 1gat eUss o i BeRAbYSRTsIbIE. arReirad pResoHRN d dr§RogRl QsHhiSdsh
pol ar ph%sar&, and XI ng the or anlrscI pharse v(ntﬁ thﬁg% Ec))'I ar phgB 14. Srt‘IE')
|

process a'”ﬁj?t AP & Begrhredurs agesmetia %@@fﬁ@'ﬂﬁicﬁaﬁﬁspé&Uéﬁ of @dm t he
group comaggiﬁé;rwod)jctgreen tea extract, a fragrance, ascorbic acid,

pot assi um sorbate, citric acid, natur aI pol ar anti oxi dants, tocopher ol s,
steréls, phytosterols, saw pal netto, caffeine, sea weed extract, grape-seed

extract, rosemar yAeﬁFEé%%tfor Eg@a ley I?I\{rgé]&% §H+am %ﬂ%grn‘i nt oil,

bronelaln capsai ci n, benzal kaoni triclosan arachl oro- neta
xyl enol 'PP‘GQK? OFI%Paﬁﬂi\@mit Mlﬁbﬁdphqspmlsp:d icemppsitiomothas groesdingranecnghric a
nonpol ar gueih gol ecule, an anphilic guest nolecules, an enzyne and

conbi nati ons o? dny thereof to the organic phase, the pol ar phase or a
conbi natdigpersing aevafter scbublg belymeoima;aolef saiVerit thdsS paxducingiapdlar, phaberatidn t he

or gaj Cg'ﬁ%éeﬂérﬁ@ﬂ' ﬂ%ég%?‘qﬁﬁ |d corrp05| tion are m xed under constant

stirrin BN cl ai ms 13- 15, wherein the water
sol ubl e pol yner

14. The process of claim 13, further comprising adding a compound selected
from the group consisting of green tea extract, a fragrance, ascorbic acid, potassium
sorbate, citric acid, natural polar antioxidants, tocopherols, sterols, phytosterols, saw

20 palmetto, caffeine, sea weed extract, grape-seed extract, rosemary extract, almond oil,
lavender oil, peppermint oil, bromelain, capsaicin, benzalkaonium chioride, triclosan, para-
chloro-meta xylenol (PCMX), hyalauronic acid, emulsifiers, a polar guest molecule, a non-
polar guest molecule, an amphilic guest molecules, an enzyme and combinations of any
thereof to the organic phase, the polar phase or a combination thereof.

25

15.  The process of claim 13 or claim 14, wherein the organic solvent and the
phospholipid composition are mixed under constant stirring.

16.  The process of any one of claims 13-15, wherein the water soluble polymer
30  isdispersed in the polar solvent under constant stirring.

17. The process of any one of claims 13-16, wherein the process takes place at
ambient temperature and low shear.
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is dispersed in the polar solvent under constant stirring. 17. The process
of any one of clains 13-16, wherein the process takes place at anbi ent

t enper at we 2arvdshmw shear. 18. A net hod of | oadi ng ther mpcrasesmiobise7
structured phospholipid organogel, the nmethod conprising: nelting the

t herno-reversi bl e, structured phospholipid organogel; m xing a conpound
with the nelted therno-reversible, structured phospholi pid organogel; and

cooling the therny- hol. i |d or ogel incl di ng
the conpound t0 gglénr%rggrdz ’rogd%@ téé'r%ﬁ e%gr{ﬁp[?? n%r o ?p&?é c?'!"l’g{tsortgﬁgogeLf

t her no- r theansthbdl epmegtisingt ur ed phosphol i pi d organogel reforns to the shape

of a gel , Th met hod of claim 18, wher i. t he coppound is selected from
t he grou@efg%'ﬁé' HB"‘(S?VeéS'h&?dF%‘bﬁT‘deg@hmgPﬁﬁa' ®r9gA%¢r ophi | i ¢ conpound, an
anphi phi hixingaepepodnd aitd tieo meaitedthicpms-reVersible, shegtari. pl‘%@phJ el sighhesklof
claim18 or cl | m 19, further conprising incorporating th

t her mo-rever 4 structured phospholipid organogel i nto a food product, a

cosnet i Ccoo’ﬂn@@ﬂié Mo&éﬁ@sibr@@%&ure@rp@%ph&%&fdaﬁbg@ri@@ﬁ@lﬁg the compound
to a temperature below the melting point such that the thermo-reversible, structured

phospholipid organogel reforms to the shape of a gel.

10 19.  The method of claim 18, wherein the compound is selected from the group
consisting of a hydrophobic compound, a hydrophilic compound, an amphiphilic
compound, and combinations of any thereof.

20.  The method of claim 18 or claim 19, further comprising incorporating the

15 thermo-reversible, structured phospholipid organogel into a food product, a cosmetic, a

personal care product, or an industrial product.

24



