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t he pol ar solvent with or V\GU\(ERNMENTMIMI‘ERESEF esence or absence of a
vacuumto formthe purified PL-sns-NSAI D associ ated conpl exes. The present

i nv;an:j i ﬂwoa]dgomp of gheewbmt metterslisciased yrthiseapphigationay aiaded @aﬁonaglémeg by pAs)
i ncl udi addi h h
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det ermi ne” whet her t he SOBATKGROUWNDIOPF THE INVENTHANed. 2. Description of
Rel ated Art [0005] Phospholipids are known to associate with pharnaceuti cal
agents sudfieldof Iayadign e and

[0003] The present invention relates to high purity associated complexes of a phospholipid (PL)

and a selective and/or nonselective non-steroidal, anti-inflammatory drug (sns-NSAID) and to
methods for making and using same. The present invention also relates to method for screening
compounds including pharmaceutical agents (PA) for either ability to increase the solubility of
a phospholipid (PL) in a solvent in which the PL has a moderate solubility, has a low solubility
or is insoluble.

[0004] More particularly, the present invention relates to high purity associated complexes of
a phospholipid (PL) and a selective and/or nonselective non-steroidal, anti-inflammatory drug
and to methods for making and using same, where the complexes comprise polar solvent soluble,
PL-sns-NSAID complexes. The method includes the steps of adding a selective and/or.
nonselective non-steroidal, anti-inflammatory drug (sns-NSAID) and a phospholipid (PL) to a
polar solvent and then removing the polar solvent with or without cooling in the presence or
absence of a vacuum to form the purified PL-sns-NSAID associated complexes. The preseht
invention also relates to method for screening pharmaceutical agents (PAs) including adding the
PA to a solvent in which the PL has a moderate solubility, has a low solubility or is insoluble and
then adding a PL to determine whether the solubility of the PL is increased.

2. Description of Related Art

[0005] Phospholipids are known to associate with pharmaceutical agents such as selective and

nonselective nonsteroidal anti-inflammatory drugs (sns-NSAIDs which include NSAIDs and/or



nonsel ective nonsteroidal anti-inflammatory drugs (sns-NSAIDs which include
NSAI Ds and/ or COX-2 inhibitors) that are well known to be associated with
gast r oi ntwetewal44(7@ ), hepatic and renal adverse side ePCeaissososdsng

gast roduodenal ul cerati on and bl eedi ng bei ng nost comon and tend to reduce
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adapted to produce purified PL-sns-NSAID associated complexes, where the purified PI_-sns-

NSAID associated complexes include an amount of PL in excess of an amount of PL soluble in
the solvent in the absence of the sns-NSAID. In one embodiment, the amount of excess PL is
below an amount, based on the amount of sns-NSAID, where the PL begins to precipitate out
of solution. Once the desired ratio of PL to sns-NSAID is achieved, the solvent is remov-ed by
any standard solvent removal process including evaporation, freeze drying, vacuum distill ation,
vacuum assisted evaporation, force gas evaporation, rotary evaporation or any similar solvent
stripping or removal process.

Purified PL-NSAID Compositions

[0009] The present invention provides a composition comprising a purified PL-sns-NSAID
associated complex, where the purified PL-sns-NSAID associated complex includes an armount
of the PL greater than an amount of the PL soluble in a polar organic solvent in the abserace of
the sns-NSAID, where the PL has moderate, low or no solubility in the polar solvent.

[0010] The present invention also provides a medicament including a purified PL-sns-N SAID

associated complex of this invention, where the medicament is in the form of a soft or hard



[ 0010] The present invention also provides a nedicanent including a
purified PL-sns-NSAID associ ated conplex of this invention, where the
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di spersion in an aqueous solution. Method for Adm nistering a Medicanment
[0011] The present invention also provides a nethod for adm nistering a
medi canent to an animal including a human including the st e%;'f _
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above t e solvent” such that a precipitate is present.
Once t h@afdumsakivedievaporitiong foree ay evagoration, estarycomapaiation os agokimilat solyéns
PL-solvent m xture with stirring and with or without heating. If sonme or
al | of €HEPPESEIFNIR BI¥FSsol ves, then deternining an anount of the

corrpoun(ﬂ,lgﬁ& SPreal betnds conpl etely elimnate the precipitate or

t he ano an pulTed into solution with the test conpound.
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conposi tions represen _ .
of the PL in such solvents are compounds that form associated complexes with the PL. The

method includes the step of adding an amount of a PL to a solvent, in which the PL has moderate
solubility, low solubility or no solubility, to form a PL-solvent mixture, where the amount of PL
is above the PL solubility in the solvent such that a precipitate is present. Once the PL-solvent
mixture is formed, a test compound is added to the PL-solvent mixture with stirring and with or
without heating. If some or all of the precipitate dissolves, then determining an amount of the
compound needed to substantially completely eliminate the precipitate or the amount of PL that
can be pulled into solution with the test compound. If a solution is formed having 10
precipitates, then the solvent is removed to form a composition of the PL and the compound.
The inventor believes that compounds capable of solubilizing PL in such a solvent are those
capable of forming association complexes with the PL and the resulting compositions represent
purified PL-compound complexes.

[0013] The present invention provides to an alternate method for screening compounds for their

ability of solubilize a PL in a solvent in which the phospholipid has moderate solubility, low
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the same:

[0015] Figure 1 depicts a plot of acetone precipitables versus weight of added ibuprofen using
P35SB as the source of PC;

[0016] Figure 2 depicts a plot of acetone precipitables versus a series of weight ratios of 90G
(the source of PC) to ibuprofen; '
[0017] Figure 3 depicts a plot of induced acute (L-NAME) intestinal bleeding in rats data
comparing ibuprofen alone, acetone dissolved ibuprofen and a purified PC-ibuprofen
composition of this invention;

[0018] Figure 4 depicts a plot of pain threshold data in rats that received an injection of 0.1 mL
of CFA in a hind paw four days NSAID testing with ibuprofen, indomethacin, and a puzified PC-
ibuprofen composition of this invention,;

[0019] Figure 5 depicts a plot of induced acute (L-NAME) intestinal bleeding in. rats data
comparing ibuprofen alone, the sodium salt of ibuprofen alone, four oil-based PC-ibuprofen
compositions and a purified PC-ibuprofen composition of this invention;

[0020] Figure 6 depicts results from an acute intestinal bleeding model (L-NAME) in rats
comparing saline, ibuprofen (IBU), purified PC:IBU in a 2:1 weight ratio prepared usirag acetone



[0019] Figure 5 depicts a plot of induced acute (L-NAME) intestinal
bleeding in rats data conparing ibuprofen alone, the sodiumsalt of
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PC-i buprof en conposition of this invention; [0020] Figure 6 depicts results
froman acute intestinal bleeding nodel (L-NAIVTR) in rats conparing
saline, ibuprofen (EBU), purified PC43U in a 2 :1weight ratio prepared
using acetonew thout cooling, and purified PCI1BU in a 2 :1lweight ratio
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results of acute gastric l'esions in rats conparing saline, ASA (aspirin),
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P aRandall Sile%(to procedure comparing ASA (aspirin), 1:1 ASA:P35 and 1:3 ASA:90G prepared

using acetone;

[0028] Figure 14A depicts results of chronic anti-inflammatory effect on ankle thickness inrats
treated with CFA of saline with no CFA treatment, saline after CFA treatment, IBU (ibuprofen)
after CFA treatment, 1:2 IBU:90G prepared using acetone, and a IBU/lecithin oil containing
35% PC composition, PLx-2A-2;

[0029] Figure 14B depicts results of chronic effect on hematocrit levels in rats treated withh CFA
of saline with no CFA treatment, saline after CFA treatment, IBU (ibuprofen) after CFA
treatment, 1:2 IBU:90G prepared using acetone, and a IBU/lecithin oil containing 35%% PC
composition, PLx-2A-2;

[0030] Figure 14C depicts results of chronic effect on GI bleeding in rats treated with CFA of
saline with no CFA treatment, saline after CFA treatment, IBU (ibuprofen) after CFA treatment,
1:2 IBU:90G prepared using acetone, and a IBU/lecithin oil containing 35% PC composition,
PLx-2A-2;

[0031] Figure 14D depicts results of chronic effect on fecal blood loss in rats treated with. CFA
of saline with no CFA treatment, saline after CFA treatment, IBU (ibuprofen) after CFA



[ 0030] Figure 14C depicts results of chronic effect on G bleeding in rats
treated with CFA of saline with no CFA treatnent, saline after
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[ 0036] Figure 15B depicts delta ankle tggig results from %c%

ant i - itrerimertalBlY (ibuproday adisr CEstreatment, b Eﬁi‘fﬁ SRRt S IE A DA usi ng
salin 4 1. At 0 | Lt er -Axtg.eat ment, ibuprofen in

pr opyﬁeBpéfeg'Iﬂ&g?fl J()ﬁ%%%54 : ﬁ%ﬂ%ﬁ%’?@%%@é %’PC: IBU 2 :1/ gi |) oil prepared
usi ng [003S]dFigurel A Epicts hain tiotshol DEGLis fropr topighlemelggsiy eidect pPCts Bigr SFyA

.ed I, t " d. [0037] Fj 15C depi ct | id MPQO
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i nduceg, . 8dAtin | LOIIHBTHY, 25 Bitup@ faH: 9 0G GFAIBU ealysiBil prépdredigsi @t er
b § pubiBfdain bfioy REEBHLSIIHE, 2 lHufi R 94 %u/ 50 91 EEr OTAnE90G
( PC: | Bid2tohé,aind)2: bituprefep@0@dn poiphtyne glcd (BC:IBRMPE) prematsy Wingaosdee; n -
propy! [88?6] Figure 15B depicts delta ankle thickness results from topical anti-inflammatory effect

on rats after CFA induced joint inflammation using saline with CFA treatment, saline after CEA
treatment, ibuprofen in propylene glycol (IBU/pg), 2:1 ibuprofen:90G (PC:IBU 2:1/0il) ©il
prepared using acetone, and 2:1 ibuprofen:90G in propylene glycol (PC:IBU/pg) prepared using
acetone; and 4
[0037] Figure 15C depicts myeloperoxidase (MPO) activity results from topical anti-
inflammatory effect on rats after CFA induced joint inflammation using saline with CFA
treatment, saline after CFA treatment, ibuprofen in propylene glycol (IBU/pg), 2:1
ibuprofen:90G (PC:IBU 2:1/0il) oil prepared using acetone, and 2:1 ibuprofen:90G in propylene
glycol (PC:IBU/pg) prepared using acetone.
DETAILED DESCRIPTION OF THE INVENTION

[0038] The inventor has found that enriched and/or purified composition including one
phospholipid (PL) or a plurality of phospholipids (PLs) and one selective and/or nonselective
non-steroidal, anti-inflammatory drug (sns-NSAID which include NSAIDs and COX-2
inhibitors) or a plurality of sns-NSAIDs can be prepared, where the complexes are characterized

in that the NSAID increases a solubility of the PL in a polar solvent in which the PL has



gl ycol (PC.1BU pg) prepared using acetone. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 0038] The inventor has found that enriched and/or purified
conposi t iwo 200d4ustrng one phospholipid (PL) or a pl ural ipcy/ustooslsssphol i pi ds
(PLs) and one sel ective and/ or nonsel ective non-steroidal,
anti-inflammatory drug (sns-NSADD whi ch include NSAI Ds and COX-2
inhibitors) or a plurality of sns-NSAl Ds can be prepared, where the

conpl exes are characterized in that the NSAID increases a solubility of the
PL i nnedpettqlow of resdlubitityshDede thérsolRint sasmode, dtedL-ssvNDALR gomppubensi ty.
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desi gned to nmean any chem cal and/or, physical association bet a PL and
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conposit1ons derl erefrom I'S Invention are based on observations
by t helidcoysidit. afhuk)thé tefth asseaiated domplexar sssbeibiel icompleresie desagmedgo ingan amyyani ¢
solvents and that NSAI Ds sybstantiall increaseﬁ%sol ubi I}ilty of th(f PL in
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believes that this increased PL solubility is caused by the formation of association complexes
between the PL and the NSAID. In fact, the NSAID can increase the amount of PL soluble in
the solvent from several grams per 15 mL of solvent (<2 grams/15 mL) to > 50 grams/15 mL
of solvent. Moreover, the inventor believes and analytical data confirms that the resulting
compositions, once the solvent is removed represent purified PL-NSAID associated complexes
allowing NSAID compositions to be prepared based on these purified PL-NSAID associated
complexes. Such NSAID compositions can then be administered to an animal including an
human orally, enterally, rectally, topically, intravenously, intra-arterially, or directly in a tissue
site to ameliorate inflammation, pain, fever, thrombosis or other symptoms and/or conditions
(e.g., cancer, heart disease, Alzheimer’s Disease) for which the NSAIDs are known to be of
therapeutic value.
[0040] Moreover, purified PL-NSAID associated complexes prepared in accordance with the
methods of this invention and compositions made therefrom generally have been shown to have

superior gastrointestinal (GI) safety and enhanced therapeutic efficacy over the NSAID alone



conpl exes. Such NSAID conpositions can then be adm nistered to an ani nal

i ncl udi ng an human orally, enterally, rectally, topically, intravenously,

i ntra-artwoizaddops37or directly in a tissue site to aneli ecatus200sfoBe&nyrat i on,
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heart di sease, Al zheiner's Disease) for which the NSATDs are known to be of
t herapeutic val ue. [0040] Moreover, _gourified PL-NSAID associ ated conpl exes
prepared in accordance with the nmethods of this invention and conpositions
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a plurality of sns-NSAIDs and one PL or a p-lurality of PLs in a polar solvent under conditions
adapted to produce the purified PL-sns-NSAID associated complexes, where the purified PL-sns-
NSAID associated composition provides enhanced GI safety and similar or enhanced therapeutic
efficacy and/or effectiveness compared either to the sns-NSAID alone or to a conv entionally
prepared PL-sns-NSAID compositions.
[0044] The present invention also broadly relates to a composition comprising purified PL-sns-
NSAID associated complexes, where the purified PL-sns-NSAID associated complexes
generally have superior GI safety and improved efficacy compared to the sns-NSAID alone or
a conventionally prepared PL-sns-NSAID composition. The purified PL-sns-NSAID associated
complexes are soluble in a polar solvent at a given temperature, where the amount of PL exceed
the amount of PL that is soluble in the solvent under these conditions in the absence of the sns-
NSAID.

Methods for Preparing Purified PL-Associated Complexes

[0045] In one embodiment of the present invention, a method is disclosed including the step Qf



[ 0044] The present invention also broadly relates to a conposition
conprising purified PL-sns- NSAID associ ated conpl exes, where the purified
PL- sns- NSe&)20@amaesy7at ed conpl exes general |y have superi ecT@ES2@afsdsy9 and

i nproved efficacy conpared to the sns-NSAID al one or a conventionally
prepared PL-sns-NS Al D conposition. The purified PL-sns-NSAlI D associ at ed
conpl exes are soluble in a polar solwent at a given tenperature, where the
amount of P L exceed the anount of PL that is soluble in the solvent under
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to produce a purified PL-NSAID associated complex.

[0048] In another embodiment of the present invention, a method is disclosed including the step
of adding a NSAID and a PC to a polar solvent for a dissolution time and at a dissolution
temperature, where the dissolution time and dissolution temperature are sufficient to cornpletely
dissolve the NSAID and PC. After dissolution with little or no precipitate, the solvent is
removed by a solvent removal step for a removal time and at a removal temperature sufficient
to remove the solvent below a desired low level, an FDA required level or below a detection
limit for the solvent to produce a purified PC-NSAID associated complex or composition.

[0049] In another embodiment of the present invention, a method is disclosed including the step
of combining an NSAID or a plurality of NSAIDs and an PL or a plurality of PLs in a pofar
solvent for a time and at a temperature sufficient to completely dissolve the NSAIDs and the PLs
to form a PL-NSAID solution. The PL-NSAID solution is then rapidly cooled to a precipitation
temperature sufficient to allow any excess PL to precipitate out of solution. The sudden drop

in temperature allows free PL to precipitate out of solution forming an enriched or purified PL-



di ssol ve the NSAJD and PC. After dissolution with little or no precipitate,
the solvent is renobved by a solvent renpval step for a renoval tine and at
a renovalwoenpenarare sufficient to renove the sol vent lpelras@sdssiy ed | ow
| evel , an FDA required | evel or below a detection limt for the solvent to
produce a purified PC-NSAI D associ ated conpl ex or conposition. [0049] i

anot her enbodi nent of the present ipxention, a nethod is disclosed
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st eps, ere_the, each adm nistering step can be sel.ected from.t.h roup
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adm i stering step, an 1 ntravenous adm nistering step for sterile

where the each administering step can be selected from the group consisting of an oral

administering step, an enteral administering step, a rectal administering step, a topical
administering step, an intra-nasal administering step, an intravenous administering step for sterile
preparations, an intra-arterial administering step for sterile preparations, a direct tissue inj ection
administering step for sterile preparation and a nasal delivery administering step such as
nebulizing into the nose or nose irrigation. Of course, depending on the route of administration
and the form of enriched and/or purified PL-sns-NSAID associated complex of this invention,
the composition can also include other components adapted to enhance stability (e.g., shelf-life),
enhance dispersion, enhance bioavailability, optimize therapeutic activity, etc. For parenteral
administration (e.g., intravenous administration, intra-arterial administration, direct tissue
administration or a nasal delivery administering step such as nebulizing into the nose or nose
irrigation), the enriched and/or purified PL-sns-NSAID associated complex of this invention is
generally dispersed, suspended or dissolved in saline or other acceptable isotonic solutions and

sterile-filtered prior to delivery as set forth in co-pending United States Patent Application Serial



preparations, an intra-arterial admnistering step for sterile
preparations, a direct tissue injection admnistering step for sterile
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and/or purified PL-COX-2 inhibitor associated complex derived from a polar solvent soluble

extract of a PL-COX-2 inhibitor mixture, where the enriched and/or purified PL-COX-2 inhibitor

-

associated complex has superior GI safety and improved efficacy compared to the COX-2
inhibitor alone or a conventionally prepared PL-COX-2 inhibitor composition.

[0057] In certain embodiments of the present invention, the medication including a purified PL-
COX-2 inhibitor associated complex derived from a polar solvent soluble extract of a PL-COX-2
inhibitor mixture, where the medication has superior GI safety and improved efficacy compared
to the COX-2 inhibitor alone or a conventionally prepared PL-COX-2 inhibitor associated
complex.

[0058] For most sns-NSAIDs, the weight ratio that does not result in PL prescipitation is at least
1:2 sns-NSAID to PL. For ibuprofen, flurbiprofen or naproxen phospholipid formulations, a
weight ratio is at least 1:2 produces associated complexes that are soluble in acetone and produce
compositions with properties similar to and often superior, especially in GI toxicity, to the

NSAID alone. In most embodiments, the 1:2 weight ratio represents an acc eptable material for



associ ated conpl ex has superior G safety and inproved efficacy conpared to
the COX-2 inhibitor alone or a conventionally prepared PL-COX-2 inhibitor
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medi cation including a purified PLCOX- 2 inhibitor associated conpl ex
derivedfrom apol ar sol vent sol uble extract of aPL-COX-2 inhibitor m xture,
where the nedication has superior Q2safety and i nproved efficacy conpared
to the COX-2 inhibitor alone or a conventionally prepared PL-COX-2
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conmpound needed to substantially conpletely elimnate the precipitate. If a
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conpaound has hi ol ogi cal. tivit ei t her pharmaceuti cal.. or traceutical
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met h I ng conpounds for their ability of solubilize a PL in a
sol vi#060] Thaiesdnt irtventdro sytoatelatéscto has et method fon ssrdening compewnsls #ox | ity
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sol Ui dolubilify@¥ns QblbBility ! YT m&Bod includes the step of dissolving a com:pound-to-be-
screened in a solvent in which the phospholipid has moderate solubility, low solubility or no
solubility. After one prepares the compound solution, an amount of the PL in excess of its
solubility in the solvent is added with stirring and with or without heating. If o precipitate
forms or if a precipitate forms and then goes away, then determining an amount of the PL needed
to result in the formation of a precipitate. If a solution is formed having no precipitates, then the
solvent can be removed to forim a composition of the PL and the compound that is soluble in the
solvent. The inventor believes that the compounds capable of solubilizing PL are those capable
of forming association complexes with the PL. If the compound has biological activity, either
pharmaceutical or nutraceutical activity, then the compound may have attributes that alter the
efficacy of the compound.
[0061] Another embodiment of the method of this invention includes dissolving a PL and a
pharmaceutically active agent (PA) in a polar solvent. Generally, the polar solvent is heated to
facilitate dissolution the PL and PA, with the elevated temperature between room temperature

and the boiling point of the solvent chosen. In certain embodiments, the elevated temperature
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10 OQCH}pralﬂﬁg i SRR 0of ahdgpoueat@d of this invention, the cooling
[0063] If a precipitation forms, then the precipitate is removed by any technique known in the

art including, without limitation, gravity filtration, vacuum filtration, press filtration,
centrifugation, semi-permeable membrane separation, millipore filtration, or other similar
method for separating removing precipitates from a supernatant. After cooling, the solution is
maintained at the cooling temperature for a cooling time sufficient to allow precipitation of any
excess PL and produce a supernatant including a purified PL-PA associated complex. In certain
embodiments, the cooling time is between about 10 and about 60 minutes. In other
embodiments, the cooling time is between about 15 minutes and about 30 minutes. However,
shorter or longer times can be used depending on the solvent and the PL-PA complex. Of
course, one of ordinary skill in the art will recognize that the cooling step includes to sub-steps -
cooling to a given temperature and holding the resulting composition at the given temperature.
Both the rate of cooling and the hold time are subject to variation and are dependenct on the PA,

PL and solvent used.



tenperature i s between about OC and about 4 OC. [0063] If a precipitation
forms, then the precipitate is renoved by any techni que known in the art
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[ 0065] frélek deying, NyophilvAng, @ thedskel | st ed several evaporative and distillative
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is substantially free of solvent or that the solvent concentration in the final product is at or below

a desired low value. The desired low solvent value is generally at or below the level set by the
FDA in its regulations relating to the purity of pharmaceutical agents. In certain embodiments,
\the low value is a value at or below the detection limit for an approved analyfical technique
approved from measuring residual solvent in pharmaceutical compositions.

[0067] Once the solvent concentration has been quantitatively reduced or reduces to a desirc;d
low value, the final product can be stored for future use or immediately processed into a desired
delivery system such as a pill (coated or uncoated), a soft or hard gel capsule, an injectable, an
ointment, or the like. If stored, in certain embodiments, the final product is placed in a container
under an inert atmosphere.

[0068] In one embodiment, the solution is cooled rapidly to a precipitation temperature sufficient
to allow any excess PL to precipitate out of solution. The sudden drop in temperature is thought
to better facilitation the precipitation of free or non-associated PL producing a superior enriched

and/or purified PL-PA associated composition.
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complex of this invention can also include other components adapted to enhance stability (e.g.,
shelf-life), enhance dispersion, enhance bioavailability, optimize therapeutic activity, etc.
[0072] For parenteral administration (e.g., intravenous administration, intra-arterial
administration, intramuscular administration, or direct tissue administration.), the enriched and/or
purified PL-NSAID associated complex of this invention is generally suspended in saline or
other acceptable isotonic solution and sterile-filtered prior to delivery as set forth in co-pending
United States Patent Application Serial No. 10/909748, filed 08/02/04 and incorporated herein
by reference.

[0073] The compositions of this invention comprise enriched and/or purified PL-NSAID
associated complexes having superior Gl safety and improved efficacy compoared to the PA alone
oraconventionally prepared PL-NSAID composition. In certain embodiments, the compositions
of this invention include one or a plurality of PLs and one or a plurality of NSAIDs or a

chemically related pharmaceutical agents such as acetaminophen, that have solubility in a polar



periodically or intermttently, where the nore conplex adm nistration proto
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where R! and R? are saturated or unsaturated substitutions ranging from 8 to 32 carbon atoms;
R*is H or CH,, and X is H or COOH; and R* is =O or H, or mixtures or combinations thereof.
Phospholipid compounds in certain embodiments of the present invention found to be
particularly useful practice are dilinoleoyl phosphatidylcholine (DLL-PC), dipalmitoyl
phosphatidylcholine (DPPC) and egg phosphatidylcholine (Egg-PC or PC,). In DPPC, a
saturated phospholipid, the saturated aliphatic substitution R! and R* are CH,-(CH,),,, R*is CH?
and X is H. In DLL-PC, an unsaturated phospholipid, R' and R? are CH,- (CH,),— CH=CH-CH,~
CH=CH-(CH,),, R? is CH,; and X is H. In Egg PC, which is a mixture of unsaturated
phospholipids, R! primarily contains a saturated aliphatic substitution (e.g., palmitic or stearic
acid), and R? is primarily an unsaturated aliphatic substitution (e.g., oleic or arachidonic acid)
or mixtures or combinations thereof.
[0076] Exemplary examples of zwitterionic phospholipid, without limitation,
phosphatidylcholines such as phosphatidylcholine (PC), dipalmitoylphosphatidylcholine
(DPPC), other disaturated phosphatidylcholines, phosphatidylethanolamines,

phosphatidylinositol, phosphatidyl serines sphingomyelin or other ceramides, or various other
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Tolmetin sodium (Tolectin®). or the llke
(Meclomen®), Mefenamic acid (Ponstel®), or the like; Oxicam drugs such as Piroxicam
(Dolibid®), or the like; Salicylic acid drugs such as salicylic acid, magnesiurm salicylate,
Diflunisal (Feldene®), Aspirin, or the like; Pyrazolin acid drugs such as Oxyphenbutazone
(Tandearil®), Phenylbutazone (Butazolidin®), or the like; acetaminophen (Tylenol™), or the like,
or mixtures or combinations thereof In certain embodiments, the NSAIDs are ibuprofen,
aspirin, salicylic acid, naproxen, indomethacin, diclofenac, piroxicam, fluobiprofens, ketoprofen
and mixtures or combinations thereof.

[0079] ‘Suitable COX-2 inhibitors for using in this invention include, without limitation,
celecoxib, meloxicam, lumiracoxib, meloxicam, piroxicam, or newly approved COX -2 inhibitors
or mixtures or combinations thereof. ‘

[0080] Suitable polar solvents for use in the present invention include, without limitation,
ketones such as acetone, methylethyl ketone (MEK), methylbutyl ketone, methylisobutyl ketone

or the like, acetates such as methylacetate, ethylacetate, propylacetate, isopropyl acetate,
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mixtures or combinations thereof or any of the above groups' listed adjuvants.

[0082] Adjuvants that control pH by neutralizing fecal components known to exacerbate the
enzymatic insult of exposed or involved tissues, include, without limitation, effective
concentrations of inorganic and organic buffers, (pK's from 2.0 to 6.0), to conutrol pH between
about 3.0 and about 7.0 such as carbonates, maleates, borates, citrates, adipates, or the like, or
mixtures or combinations thereof. Controlling pH between about 3.0 and about 6.0 will prevent
ammonia emission, neutralize bile acid/salt activity and help minimize enzyme activities.
Weakly basic anion exchange resins of agarose, dextran, cellulose and polystyrene to sequester
or augment neutralization of bile salt/acid and contribute to pH control, or mixtures or
combinations thereof.

[0083] Suitable chemical excipients to solubilize, stabilize, emulsify and/or suspend the

primary (enzyme inactivators), and secondary chemical or therapeutic components



conbi nati ons thereof; (5) anesthetic agents such as procai ne, xylocaine,
carbocaine, or the like, or m xtures or conbinations thereof; (6)
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thereof; (7) other additives that can inprove or enhance the therapeutic
benefit of the conpositions of thisig.nvention without interfering with the
inhibiting activity of the enzyne inhibitors; or mxtures or conbinations
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conbiinaicieondsifyieg agsit opsurfactants approved for human or animal consumption or internal
use. Exemplary examples include acetylated monoglycerides, aluminum salts of fatty acids,
Arabinogalactan, Bakers Yeast Glycan, Calcium carbonate, Calcium salts of fatty acids, Carob
bean gum (locust bean gum), Curdlan, Diacetyl tartaric acid esters of mono- and diglycerides
of edible fats or oils, or edible fat-forming fatty acids, Dioctyl sodium sulfosuccinate, Disodium
phosphate (X-ref - Sodium phosphate, mono-, di-, & tri-), Ethoxylated mono- and di- glycerides,
Eucheuma cottonii extract, Eucheuma spinosum extract, Fatty acids, salts of (aluminum,
calcium, magnesium, potassium, and sodium), Food starch esterified with n-octenyl succinic
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acids, Hexitol oleate, Hydroxylated lecithin, Hydroxypropyl cellulose, Hydroxypropyl
methylcellulose, Lactylated fatty acid esters of glycerol and propylene glycol, Lactylic esters of
fatty acids, Lecithin, hydroxylated lecithin, Methyl ethyl cellulose, Mono- & diglycerides of
edible fats or oils, or edible fat forming acids, Monoisopropyl citrate, Monosodium phosphate

derivatives of mono- & diglycerides of edible fats or oils, or edible fat-forming fatty acids, Myrj



(5) conbinations or mxtures of the above-listed enmulsifiers. [0087]
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polyesteramides, polyorthoesters, polydioxanones, polyacetals, polyketals, polycarbonates,
polyorthocarbonates, polyphosphazenes, polyhydroxybutyrates, polyhydroxyvalerates,
polyalkylene oxalates, polyalkylene succinates, poly(malic acid), poly(amino acids), poly(methyl
vinyl ether), poly(maleic anhydride), chitin, chitosan, and copolymers, terpolymers, or higher
poly-monomer polymers thereof or combinations or mixtures thereof. In certain embodiments,
the preferred biodegradable polymers are all degraded by hydrolysis.
[0090] Typically, the polymers will either be surface erodible polymers such as polyanhydrides
or bulk erodible polymers such as polyorthoesters. Poly(l-lactic acid) (P1L.A), poly(dl-lactic
acid) (PLA), poly(glycolic acid) (PGA), polycaprolactones, copolymers, terpolymer, higher
poly-monomer polymers thereof, or combinations or mixtures thereof. In certain preferred
embodiments, the polymers are preferred biocompatible, biodegradable polymers. The

biodegradable copolymers are lactic acid and glycolic acid copolymers sometimes referred to
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pectinesterase, an oxidoreductase, an oxidase or the like. The inclusion of an appropriate amount

of such a degradation enhancing agent can be used to regulate implant duration.

[0093] Suitable bio-compatible oils include, without limitation, any oil approved for human or
animal consumption by the FDA including natural oils such as plant or animal oils or their
derivatives or synthetic oils and especially natural oil that are rich in phospholipids such as
lecithin oils from soy beans. Exemplary examples of such oils include, essential oils, vegetable
oils an hydrogenated vegetable oils , animal oils such as peanut oil, canola oil, avocado oil,
safflower oil, olive oil, corn oil, soy bean oil, sesame oil, vitamin A, vitamin D, vitamin E, fish
oils, or the like.

[0094] The formulation or compositions of this invention can also include othier chqmicals, such
as anti-oxidants (e.g., Vitamin A, C, D, E, efc.), trace metals and/or polyvalent cations
(aluminum, gold, copper, zinc, calcium, efc.), surface-active agents and/or solvents (e.g.,

propylene glycol/PPG, dimethy sulfoxide/DMSO, medium chain triglycerides/MCT, etc.), non-



conpositions of the present invention can also include the addition of
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step-wise decrease in acetone precipitable material from 50% to < 8% as shown in Figure 1.

o

Thus, the presence of ibuprofen prevented the PC from precipitating out of acetone producing
a purified PC-ibuprofen associated complex.

[0097} In another in vitro experiment, the amount of ibuprofen was kept constant at 0.5 g to
which was added increasing amounts from 0.25 g to 1.0 g of purified soy (>90% pure) PC
(Phosal 90G, purchased from American Lecithin, Oxford, CN). It can be seen in Figure 2 that
no acetone precipitable material was detected until a weight ratio of 90G:ibuprofen of 1.0:0.5
g was reached. Thus, when using purified soy lecithin phospholipids, a purified PC-ibuprofen
associated composition is optimally achieved at a weight ratio of 2:1 (PC:ibuprofen).

in vivo Examples

[0098] Based upon these experiments, we performed two in vivo experiments to evaluate the GI
safety and therapeutic effectiveness of the resulting 2:1 weight ratio, purified PC:ibuprofen

complex. It should be noted that acetone was exhaustively removed before the purified PC-
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resi dual solvent, where the sufficient period of tine is generally between
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Conp%@edecﬂ{%nﬁé&Iegiﬂ,q}%é EVih¥olRf AL NRomero 17, Dial EJ, Illich P.A, Walters ET.
Zwitterionic phospholipids enhance aspirin's therapeutic activity, as demonstrated in rodent
model systems. JPET 1996; 277: 1221-1227), and then the procedure repeated two hours after
dosing of the test agents. Figure 4 reveals that both unmodified ibuprofen and the acetone
prepared PC-ibuprofen induced an apparent dose-dependent increase in pain pressure threshold,
whereas the sub-threshold dose of indomethacin had no effect. Furthermore, this index of the
analgesic activity indicated that the therapeutic activity of the acetone-prepared PC-ibuprofen
was comparable to and/or superior to that of unmodified ibuprofen.

Acute Gastric Ulcer Model in Rodents

\
-

[0101] In the second in vivo experiment, in this study, aspirin was combined with Phosal 35 SB,
a soy lecithin oil, containing 35% PC, P53 is a lecithin oil containing 53% PC or Phospholipon
90G, a soy lecithin containing >90% PC and intragastrically administered to fasted rats at an
aspirin dose of 18 mg/kg, where the NSAID:lecithin oil weight ratio was systematically varied
from 1:0.5, to 1:1, to 1:2 as shown in Figures 8-10. In addition, other groups of rats received

an equivalent dose of aspirin in the absence of the lecithin oil, or an equivalent v-olume of saline.



acetone preparation of PCibuprofen to that of ibuprofen alone (at doses of
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model systems. JPET 1996;277: 1221-1227; Lichtenberger LM, Romero JJ, DeRuijter WMJ

et al. Phosphatidylcholine association increases the anti-inflammatory and analgesic activity of
ibuprofen in acute and chronic rodent models of inflammation: relationship to alterations in
bioavailability and cyclooxygenase-inhibitory activity. JPET 298:279-287, 2001 and Randall
LO, Selitto JJ. A method of measuring analgesic activity of inflamed tissue. Arch Int
Pharmacodyn 1957; 111: 409-419, incorporated herein by reference.

[0103] The following parameters were measured to assess NSAID-induced GI toxicity.

Delta Body Weight

[0104] The change in body weight over the dosing period was calculated by subtracting the body
weights of the rats on the final day of the study from their initial pre-treatmemt weights. This is
called the ‘delta’ weight.

Hematocrit Values

[0105] The hematocrit was measured by withdrawing rat blood via a cardiac puncture into a

capillary tube and then spinning it down and measuring the red blood cell fraction over the total



presence of intestinal perforations and concentration of henoglobin in the
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activity of the inflaned tissue. Lastly, ankle thickness nmeasurenents were
taken to denonstrate the anti-inflamuatory action of the NSAID preparations
and a nodified Randall and Selitto.gmin test was utilized to show anal gesic
activity. Additional details of the Randall and Selitto and nodified
Randatdimafsttionl itto pain tests can be found in Lichtenberger LM Ul oa C
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intestine was flushed with 3 ml of cold saline, and the henogl obin
conceefereaté.on in the coll ected perfusate was nmeasured as previously

descr, be ddi.ti onal details can be found in Lichtenberger LM G aziani
LA, Iﬁ'%ﬁg'ﬁa?%é&’trfl}é?n%n Hlls BA. Role of surface-active phospholipids in

gast Moros}ieRIistaEBAlf 6Nthe SRk Metesti88:is opthedlBAgitidinaliynand pramined fthethei n by
reference. Fecal Henoglobin [0107] Fecal pelletsg.) r(gtmcoL.I ﬁct ed. at the tine
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Lich;%(ﬁ%etrﬁétel?gt\%&%@gg?tgﬁi LA, Dial EJ, Butler BD, Hills BA Role of

sur f assesdfiient 6f the NSAID Anti-inflammatory and Analgesic Activity
[0109] The therapeutic activity of the test-NSAID preparations was evaluated by measuring

ankle thickness, myeloperoxidase activity and the sensitivity of the inflamed paw to pressure
using techniques briefly outlined below, that were described in more detail in Lichtenberger LM,
Romero JJ, DeRuijter WMI et al. Phosphatidylcholine association. increases the anti-
inflammatory and analgesic activity of ibuprofen in acute and chronic rodent models of
inflammation: relationship to alterations in bioavailability and cyclooxygenase-inhibitory
activity. JPET 298:279-287, 2001, incorporated herein by reference.

Ankle Thickness

[0110] The ankle thickness of the rats locally injected with CFA was measured using a caliper
by a blinded observer as previously described.

Analgesic Activity as Assessed by Randall Selitto Pain Sensitivity Test

[0111] To assess NSAID-induced analgesia we employed a modification of the technique of
Randall and Selitto as described previously. Briefly, this is accomplished by placing the
hindpaw of a conscious rat, that is contained in a plexiglass restraining cage on the stage of an
Analgesymeter (Life Sciences Instruments, Woodlands Hills, CA) that applies increasing

pressure (mm Hg) overtime to the paw of a rat using a small stainless steel probe with a blunt



phosphol i pids in gastric cytoprotection. Science 1983; 219:1327-29,

I ncorporated herein by reference. Intestinal Perforations [0108] The distal
hal f of twe 2sesal4k377nt esti ne was opened | ongi tudi nal |y ardTtasamsnsdid or t he
presence of perforations and/ or adhesi ons by an observer that was blinded
to which experinental group the tissue was collected. Assessnment of the
NSAI D Anti-inflammtory and Anal gespe Activity [0109] The therapeutic
activity of the test-NSAID preparations was eval uated by neasuring ankle
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[0113] Inter-group comparison was performed by analysis of variance followed by Fisher LSD

test for significance with p < .05 as the limit for statistical significance between groups.
EXAMPLES OF THE INVENTION

Example 1 ‘
[0114] In this example, 1.0 gram of triple strength soy lecithin.(containing 33-35% PC, Phosal
35 SB from American Lecithin) was dissolved in 15 mL of acetone (containing 0, 0.5, 1.0, 1.5,
2.0 and 2.5 g of ibuprofen-acid) in pre-tared 50 ml centrifuge tubes. The tubes were warmed to
a temperature of about 40°C to about 45°C for 15-30 minutes until all the PL was dissolved. At
this point cold acetone (4°C) was added to the tubes to the 40 mL maxk and tubes are place in
an ice bath for 15 minutes during which the solution was stirred. The tubes are then centrifugéd
at 2,000 rpm for 15 minutes, and the supernatant was decanted. The residue at the bottom of the
tube was then broken up with a stirring rod and an additional 40 mL of chilled acetone were
added to the tubes. The tubes were then placed in an ice bath for an additional 15 minutes, and
centriguged as described above and the supernatants were decanted. Thie tubes were then placed
in a horizontal position and place in an oven set at 105°C for several day until constant weights

were obtained. The results presented in Figure 1 demonstrate that the ammount of PL precipitated
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described above was performed to unmodified ibuprofen-acid that was dissolved in acetone, and

then the solvent was exhaustively removed by evaporation.

[0117] In order to evaluate the GI safety of the acetone-prepared PC-ibuprofen, we employed
a previously described method of assessing intestinal bleeding in rats that are treated with the
NO synthetase-inhibitor, L-NAME, to increase their sensitivity to the GI side-effects of NSAIDs.
This was accomplished by subcutaneously injecting fasted male, Sprague Dawley rats (150-
200g) with L-NAME (20 mg/kg) 1 hour before, and 1 and 6 hours after rats intragastrically
received 1 mL of the NSAID test solutions as a solution or suspensiomn. In this experiment,
fasted rats were intragastrically administered saline (control) or the ibuprofen test solutions
(either generic ibuprofen, acetone prepared PC-ibuprofen, or acetone prepared ibuprofen) at a
dose of 200 mg/kg suspended in deionized distilled water. The rats were then returned to their
cages and provided ad libitum access to food and water, and euthanized 16 hours after NSAID
administration by CO, inhalation, at which time the distal half of the intestine was dissected and
flushed with 10 mL of cold saline and the perfusate collected for hemoglobin analysis as

previously described. The results depicted in Figure 3, demonstrate that in comparison to the



The results which are graphically depicted in Figure 2 indicate that in the
presence of ibuprofen little or no purified PC precipitated in acetone
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as a PC-ibuprofen conmplex. Exanple 3 [0116] In this exanple, PC-ibuprofen
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is contained in a plexiglass restraining cage on the stage of an Analgesymeter (Life Sciences
Instruments, Woodlands Hills, CA) that applies increasing pressure (mum Hg) overtime to the
paw of arat using a small stainless steel probe with a blunt end. We defined the "pain pressure
threshold" as the lowest pressure at which the rat senses pain as indicated by either digit

extension or an attempt to withdraw its paw from the probe, as assessed by a "blinded" observer.

[0120] In this experiment, whose results are depicted in Figure 4, we initially measured a pre-
dose pain pressure threshold, and then immediately intragastrically dosed the fasted rats with
either 20 or 50 mg/kg of either generic ibuprofen or the acetone prepared PC-ibuprofen. For
comparison, we also intragastrically administered a group of rats with a sub-threshold dose (1
mg/kg) of the NSAID, indomethacin, that was suspended in 1% methyl cellulose. Two hours
later, the pain pressure threshold was repeated, and it can be seen that both generic ibuprofen and
the acetone prepared PC-ibuprofen complex appeared to induce a dose-dependent increase in

pain pressure threshold which is indicative of analgesic activity. In comparison is the non-



experinment, however, the acetone sol uble phase was collected, and the
acetone was renoved by evaporation under a stream OFN2 gas. The tubes
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to a 1 mL syringe) of 0.2 mL of Complete Freund's Adjuvant (CFA; Sigma Chemical, St. Louis,

MO) into the left hind ankle inducing acute joint inflammation. The rats then were randomly
assigned to the study groups, and immediately began a regimen of dosing treatments with either
saline vehicle, Ibuprofen (50-75mg/kg, b.i.d.), or PC-Ibuprofen (5 O-75mg NSAID/kg, b.i.d.) for
4-5 consecutive days. At the completion of the study period, the rats were weighed and
euthanized by CO, inhalation followed by bilateral thoracotomy. We evaluated the toxicity of
our ibuprofen test preparations by measuring changes in body weight, hematocrit values,
presence of intestinal perforations and concentration of hemoglobin in the GI perfusate. In
addition, tissue samples were collected from the inflamed joint in order to perform a
myeloperoxidase assay; evaluating neutrophil activity of the inflamed tissue. Lastly, ankle
thickness measurements were taken to demonstrate the anti-inflarmmatory action of the NSAID
preparations and a modified Randall and Selitto pain test was utilized to show analgesic activity.

Additional details of the Randall and Selitto and modified Randall and Selitto pain tests can be



of ibuprofen, and four conventionally prepared ibuprofen/PC formul ations
were analyzed. [0122] Referring nowto Figure 5 a plot of the G
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removed by evaporation first under a stream of nitrogen and then under vacuum. The final

product being an oil and comprising a purified PC-NSAID associated complex. The product was
then either administered to the test animals directly, or resuspended in water or another vehicle
(as indicated). To facilitate the intragastric delivery of this formaulation at a particular ibuprofen
dose range, the required volume was suspended in water and vortexed prior to intragastric
administration. For topical delivery, the product was administered directly (undiluted) to the
affected paw or resuspended in propylene glycol (pg).

Example 6
[0126] Referring now to Figure 6, results are shown from an acute intestinal bleeding model (L-

NAME) study in rats as described above comparing saline, ibuprofen (IBU), purified PC:IBU
in a 2:1 weight ratio prepared using acetone without cooling, and purified PC:IBU in a 2:1

weight ratio prepared using acetone with cooling. Clearly, the acetone preparations show
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(aspirin), 1:1 ASA:P53, 1:1 ASA:P35 and 1:3 ASA:90G prepared using acetone are shown.

Again, the study was carried out in accordance with the experimental description given above.
The study indicates the 1:3 ASA:PC acetone preparation has efficacy similar to an oil based 1:1
ASA:P35 material prepared according to the procedures set forth in United States Patent
Application Serial No. 10/433,454, filed 11-06-2003, and both are superior to ASA and
ASA:PC53.

Example 10

[0130] Referring now to Figure 10, results of acute gastric lesions in rats comparing saline, ASA
(aspirin), 1:4 ASA:90G prepared using acetone with cooling and 1:4 ASA:90G prepared using
acetone without cooling. Again, the study was carried out in accordance with the experimental
description given above. The study indicates that the two acetone preparation prepared with and
without the cooling step performed similarly and superior to AS A alone. ‘
Example 11

[0131] Referring now to Figure 11, results of acute gastric lesions in rats comparing saline,

flurbiprofen (FURIB) and 1:2 FURIB:PC prepared using acetone. Again, the study was carried



the study, the acetone prepared PC.IBU fornul ati on showed better and/or
conparabl e results than an oil based PC EBU (PLx-2A-2) material prepared
accor di ngvoaotdna4pprocedures set forth in United States Patrarstoodppdsicati on
Serial No. 10/433,454, filed 11-06-2003. Exanple 8 [0128] Referring nowto
Figure 8, results of the protective effect of phosphatidyl choline (PC) when
pre-associated with Aspirin (ASA) i.gpan acute rodent nodel of gastric

ul ceration conparing saline is shown for ASA fromtablets, 1:1 PC ASA

pr e pasi GinUsdchalanceivith ethe ZxbeRmoMAl deepiptiod gisiengazvet ofhe SudPdhdiGaes
prepared usi ng acetone, ~and 3.5:1 PC. ASA prepared l[ISi ng acetone. The study
was crbipsefenliC NrepaErdisintEareongis HPEHRr t@i‘g‘é W??Peﬁ OQfescri ption given

abov udy indicates that the ratio of 3:1 PC to ASA gave the best
protwet%'r-éﬁ@ the ASA formul ations tested. Exanple 9 [0129] Referring now

t o Fi@usy Referrizgubtvstodfigarai12 rgadtsrof achitesgastnisc lesionatils rage wpuipaning sainene, ASA

irin), 1:1 ASA P53, 1.1 ASA P3 1. 3 ASA: 90 d using..
tr o SNemperdpheodiseth LN SR R A0C F BRI RO Hogae e © O
exper L IR Attt fo]dcg&d??é’ee\ﬂit@ﬁﬁ%&eﬁrﬂ@méltc!!géériblﬂgﬁ ¢RlefTbbIE ThekstiBA: PC

acet one “preparation has efficacy sinlar to an oi |l based 1:1 ASA: P3
mat erindicates elipat 2dNac0G prepgradousihe agataseiduupsriceteither tohNep algyiet erda $tlat es

Pat ent i cat i Ser.j al . 10/ 433, 4 filed .11-06-2 d.
o o D78 et et B AR o b SR s BB 2,
resul §S§iPNoactlss AaslddC11-es200s in rats conparing saline, ASA (aspirin),

1: 4 ASA 90G prepared using acetone with cooling and 1:4 ASA: 90G prepared
usi ngEzampledd wi t hout cooling. Again, the study was carried out in

accor Lth the experi tal,descri.pti AY ]

i RS Refatrnena®: GRER TN SRR S R e Ao PGP R oed dhEGn
coOl | {AGra8 §dind & 'HANAE SilsitdipkdeliireadtehRUpErASA (a3phir), 2l10ASA FXRand ¢:311
[0131] Referring nowto Figure 11, results of acute gastric lesions in rats

conpaABAPOSaprepared g iceipns. o Agemitesyudyag CArmdRPYE; InEcsPidansewith dhig g

_Agai p, . the,. ' i e - )
et PerPRRal dete Pt diVen ThoyeSr abe With, MU CHLOAERGE MR foifularions o

pr epap&thriheil Bgnikel@t one i s superior to flurbiprofen alone. Exanple 12 [0132]
Referring now to Figure 12, results of acute gastric lesions in rats
conpaExa@pledid ne, Naproxen (Nap) sodiumsalt, 1:1 Nap: P35 and 1:2 Nap: 90G

pr epafﬁ§4fﬁgfégir%%%waq?‘igmiIQ’A-bt]ﬁle effects of various ibuprofen (IBU) formulations

on rats treated with CFA to induce joint inflammation were studied. The rats were administered

saline with no CFA treatment, saline after CFA treatment, IBU (ibuprofen) after CFA treatment,

1:2 IBU:90G prepared using acetone, and a IBU/lecithin oil containing 35% PC composition,
PLx-2A-2. The PLx-2A-2 material was prepared according to the procedures set forth in United
States Patent Application Serial No. 10/433,454, filed 11-06-2003. Again, the study was carried
out in accordance with the experimental description given above.

[0135] Looking at Figure 14A, the anti-inflammatory effects are shown indicating that all three
IBU formulations are equally efficacious. Looking at Figure 14B, the hematocrit levels are
shown indicating the 1:2 IBU:90G prepared using acetone formulation gave the best results of
all the IBU formulations tested. Looking at Figure 14C, the hemoglobin levels are shown
indicating that the IBU:PC formulations are superior to IBU alone and showing the PLx-2A-2
material was prepared according to the procedures set forth in United States Patent Application
Serial No. 10/433,454, filed 11-06-2003 was some what superior to the 1:2 IBU:90G prepared
using acetone of this invention. Looking at Figure 14D, the hemoglobin levels are shown
indicating that the IBU:PC formulations are superior to IBU alone and that the 1:2 IBU:90G
prepared using acetone was superior to the PLx-2A-2 material was prepared according to the

procedures set forth in United States Patent Application Serial No. 10/433,454 and similar to



study was carried out in accordance with the experinmental description given
above. The study indicates the 1:2 Nap: 90G prepared using acetone is

superi or wotzh@ro4txr7Nap al one or a 1:1 Nap: P35 prepared acrasdens®3dsoo t he
procedures set forth in United States Patent Application Serial No.

10/ 433,454, filed 11-06-2003. Exanple 13 [0133] Referring now to Figure 13,
results of a pain threshold on CFA gfgduced inflammation in rats using a
Randal | Siletto procedure conparing ASA (aspirin), 1:1 ASA P35 and 1:3

ASA: 9QGnpLaRAG! ESokist ATFIREERS TIIE thd\Baih thretheldsiesidlys avashewan indichtingtthdt the
accordance with the experinental description given above. The stud

i ndi cBRWEECaformulatiens asmuperioficalBd ronscand rshewying Hq BPF;Z.A-%%B'#BF@ %/(ﬁs [ 0134]

Referri to Fi - - ' ' fen:
For mrapshacishihdiodt Bibebffefion ORLR DEAIER ek PR Ao R KLY
st udi Be14334%s, rRéds 1 1M06-2068! MBI soher wilatsalpietibrwit the nio2 CBRE9 A prepated ssilg ne

after CFAtreatnent, |1BU (i buprofen) after CFA treatnent, 1:2 |BU: 90G
pr epa#astpng of tés iavsationd.0 a Fignueil 4Eihoghrweight IEBSrFFgﬁWi aﬁ%‘jslh@% @glcatmg
conpogi 1| : 2 QA ' . . ' o the
or oo oty bE PR maont fh bttt AnTRgRle Bl iy T2 POUBOCERE| i
10/ 43gcfdnd, wisi supetiot 1o G PI2O0A-2 mAgmiahwashmreparad pcomding do theprooedurdsrset

d i.th _th i t al i pti i . .013 Ki t

B o Gt Unise Sistrei ot ApRRBtpi, See Mo 2 oRa s/ T ok e it Hacr B 19 @

thr eem?@lUpérB& eaeaagﬁeﬁﬂ@ afe%aévhynq@éaftihgﬁmﬁé IBUSTKionGuBtiof #YE®ekdB, t he
ri S e 1:2 D3

hemat o 'evel s ar own indicating U. 90G prepared_usi ng
acet otodBil balomd midisbowipgilee Ploe2BelmategigLivas pogpandd acchedinglg thepregedresoigs

tested. Looking, at Figure 14 e | n e own indi,.catin
{hat o0 ROt bt Rahicons tCa e o P T 51 D5 208 SHORrRG R "
PL?"ZﬁiI%ﬂH%QBé b sl ,ﬁ&%@uﬁﬁ%@éaéﬁwor&ﬁénﬁeﬁﬁ&@edures set forth i n
United "States Patent Application Serial No. 10/433,454, filed 11-06-2003

was sEmmmypeatS superior to the 1:2 D3U: 90G prepared using acetone of this

i nvent] Looki ng at, FL.gure ., <L he.-heno [-N 4

i ndi cﬁhgﬁb@%ﬁn& ¥ Lo FHRIE 14T, el Sreir gt g‘?fﬁ%@bﬁ%ﬁ’%@ﬁ%@%ﬂ%ﬁb t hat
the 1i2mbBlofO6 misePRf EHAURIRNGd jsift aflemyAstiGiiwerd saidiéd THeraRlwerdfedted

mat erial was prepared according to the procedures set forth in Unite

St at ewithsaking withpe CEAt restmesrts paine jer ¢5/% ggatmsnt.dhwprefen maaronyé@ggly?@?ar one.

Looki t \F 4 { .pal . . gAR: ' ' | t hat
L e R DR
mat er jfidr CRstréduaaal £1d 22Ccibapifergo0® oil epriopyted glye] @:IBUivighpieparethidingl

St at es Pat ent | ication Serial No. 10/433,454, filed 11-06-2003 Wﬁls Sone
what aeghenei aftert GFA pigeaimonty B\Ea@edhﬁr%‘ﬁfbf éﬂ%§ﬁﬁ§d out m accordance with the

experimental description given above.

[0137] Looking at Figure 15A, pain threshold results are shown indicating that all IBU
formulations were superior to saline and that the IBU:PC formulations were similar to IBU at
three day out, but superior to IBU at five days out. Looking at Figure 15B, delta ankle thickness
results are shown indicating that all IBU formulationis decreases ankle inflammation compared
to saline and that both IBU:PC formulations were superior to IBU alone in both three and five
day tests. Looking at Figure 15C, myeloperoxidase (MPO) activity results are shown indicating
similar behavior with the IBU formulations withh 2:1 ibuprofen:90G in propylene glycol
(PC:IBU/pg) prepared using acetone showing the lowest MPO activity.

[0138] All references cited herein are incorporated by reference. Although the invention has
been disclosed with reference to its preferred embodiments, from reading this description those
of skill in the art may appreciate changes and modification that may be made which do not

depart from the scope and spirit of the invention as described above and claimed hereafter.



acetone of this invention. Looking at Figure 14F, body weight loss results
are shown indicating that the IBU PC fornul ati ons are superior to |IBUal one
and t hat wbeods/@437BU. 90G pr epared usi ng acet one was Supecirars2a0s/08¢5e9

PLx- 2A-2 material was prepared according to the procedures set forth in
United States Patent Application Serial No. 10/433,454. Looking at Figure
14G, the nyel operoxi dase activity resut¥s are shown indicating that the

| BU: PC formul ati ons are superior to |IBU al one and showi ng the PLx-2A-2°
material was prepared according to t§dpAMMcedures set forth in United

St ates Pf;\ . Application Serial No. 10/43 3,454, filed 11-06-2003 was sone
what superior to the 1:2 | BU 90G prepared using acetone of this invention.
Exanpl e [13DP136] Refi@hsd agnpising the Stepofe 15A, the effects of topically

applied 1 buprofen (I1BU) forrulatjons on rats_after. CFA i nduced j oi

PR ] i at KCOMeGEHESNS PGS OF TOREC IR TRBretpA L S BB A ST NS ATB A
¢ . . . .

(180 1) 05t PR HSATDR ohiy S5 FRRbholBHEE) BF a PRSI PES fhdfaiotvent

pr épar edutddr Rgnditietsomiapiat tte prddaét paeatutientinclwing parifidiuPELsheNHIQ wisbciatad
propyl ene glycol (PC.1BU pg) prepared using acetone after CFA treatnent.
Agai n, tﬁ‘%}ng%&?ﬁya{dvas carried out in accordance with the experinental
degcripti Ori‘elﬁhyiagtlﬁtggmnt Bedv? AldeSRANENS 18 forth 3WoshpbaitionRAhiprisiHegsiidied P1.-
results are sho Indicating that all IBU fornul ati ons weré superior to
sali ne asms-WRAID tssecikisdicP@pieaesrul ati ons were similar to IBU at three day
out, but superior to IBU at five days out. Looking at Figure 15B, delta
ankl e thickness results are shown indicating that all IBU formul ati ons

degr easefy@okbe i NThamBRJIMT GARPAeEertR thal InIENSAIDS Adtselotel frddh i group
formul ati ons were superior to |IBU alone in both three and five day tests.

Lodki ng e¢nskitiggoénabgeroidasl anpeinsmnatosy (nes) NHATRS) end CE5K2tishikiterss hown
indicating simlar behavior with the I1BU fornulations with. 2:1 ibuprofen:
90G i n propyl ene glycol (PC.1BU pg) prepared using acetone show ng the

| opest '\’ﬁﬁﬁfBi Vi t Yhe B8R oAlclaimes ewhaers tlaé INSIA DY alenscddcted froar fher gloag by
ref erence. Although the invention ha&?s) been disclosed with reference to its
préferr egow@aioﬁgmomofm epleinm{NeHen Dt kripzeien gAnsmd Phdwrofn. Brrgxapioken, he
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cl ai med bﬁiﬁ@f(heévr%ayfdx%kﬂhmn@lﬁ,Q]:&@}ozln (Bapﬁtoﬁ)}fl?jichblﬁ@rab Sd:)clti_gnlt(lf%!)hateﬁﬁ),of ;
contacting one selective or _nopsel ective non-steroidal, .anti-i.n t or
drog (s n_Pgst@pg) PIASSEIIRy |(Gataﬂmp§), ditodglac &@Aﬁ%%ahﬁw@mz%ﬁew%@ gie(qtel)acgr
a gl ural ib Bfanfiles (Adud, ﬁ%lrﬁ{ol%kﬁfﬁﬂ{uscular), Ketorolac (oral Toradol®), Nabumetone

7 (Relafen®) , Sulindac (Clinoril®), Tolmetin sodium (Tolectin®), Meclofenamate sodium

8 (Meclomen®), Mefenamic acid (Ponstel®), Piroxicam (Dolibid®),Diflunisal (Feldene®), Aspirin,

9 Oxyphenbutazone (Tandearil®), Phenylbutazone (Butazolidin®), acetaminophen (Tylenol®), and
10 mixtures or combinations thereof.

[0142] 4. The method of claim 3, wherein the NSAIDs are selected from the group
2 consisting of ibuprofen, aspirin, salicylic acid, naproxen, indomethacin, diclofenac, piroxicam,

fluobiprofen, ketoprofen and mixtures or combinations thereof.

[0143] 5. The method of claim 2, wherein the COX-2 inhibitors are selected from the group
2 consisting of celecoxib, lumiracoxib, meloxicam, meloxicam, piroxicam, or newly approved

COX-2 inhibitors or mixtures or combinations thereof

[0144] 6. The method of claim 1, wherein the phospholipid is one or more compounds of

2 the general formula:



under conditions adapted to produce a solution including purified

PL- sns- NSAI D associ at ed conpl exes; and renovi ng the sol vent bel ow a desired
| evel to worme4esrmposi ti on conprising purified PLsns- ReMlUS2@sssssiat ed
conpl exes. [0140] 2. The nethod of claim11, wherein the sns-NS AlIDs are
selected fromthe group consisting of non-steroidal, anti-inflammatory
drugs (NSAIDs) and COX-2 inhibitors. [0B41] 3. The nmethod of claim 2,
wherein the NSAIDs are selected fromthe group consisting of Fenoprofen
calcium (Nalfon(r)), Flurbiprofen (AnsaiRd(r)), Suprofen. Benoxaprofen,

| buprofen (Motrin(r), Advil(r)), Ketoprolfen (Orduis, Owuvall (r)), Naproxen
(Naprosyn(r)), Naproxen sodi um (Al eve(r) Anaprox(r), Aflaxen(r)),
Oxaprozin (Daypro (Ry), Dicl dfrac Qodr i Pt aren(r)), Diclofenac

pot assi um ( Cat af | arr(]r)) Et odpl ac (Lodi ne (r)) | ndonret haci n (I ndocin(r)),
Ketgrol ac trongthanne (Acul_ Toradol {r) intranusculgr), torolac (oral
Toradol (r)), umetone (Relafen(r)) , lindac (CAinoryl(r) Tol metin
sodi um (Tol ectin(r)), Meclofepamate sod%m (Mecl oman(r)§ Vef éndlti ¢ aci d
(Ponstel (r)), Piroxicam (Dol idd(rg)-Dig Lunicsal- (;EeJ-deon(-r-)N,—AsRﬂ rin,
Oxyphenbut azone (Tandearil(r)), Phenyl but onne ( But azol i din (rl

acet am nophen (Tylenol (r)), and m xtures conbi nati ons thereof [0142] 4.
The nmethod of claim 3, wherein the NSAI® are selected from Rhe group

consi sting of ibuprofen, aspirin, salicylic acid, naproxen, indonethacin,
di cl of enac, piroxi cam fl uobi pr of en, ketoprofen and m xtures or

conbi nations thereof. [0143] 5. The nethod of claim2, wherein the COX-2
inhibitors are selected fromthe group consisting of cel ecoxib,

| um racoxi b, nel oxi cam nel oxi cam piroxicam or newy approved COX-2

i nhibitors or m xtures or conbinati ons t hereof [0144] 6. The nethod of

claim1, n g ho ol.ipid eor reco nd of,th ener al
forftul a: R¥YDRE %4?3%2 %ﬁﬂ d@Ei S@} ﬁiptlﬂlﬁigsf@g %f%&% ﬁg lgPoms
sat gr at edR@;sH%@Hura%H@dlsstﬁcmﬁ|a§alaqz4r1§ag)(;}g{from 8 to 32 carbon atons;
R3 I's Hor CH3, and X Hor COO¥ and R4 is =0 or H2. [0145] 7. The

nmet hod of claim1, V\/nerel n the phospholipid is phosphatidyl choline sel ected
Llr g ?nh,? Oﬁlgﬁgggﬁgf . @%gﬁég& ];)f]cg (rtﬁ,ﬁ(gelrecllx h%rﬂﬁl)ép'ﬂghxglﬁ) Qphosphatidylcholine selected

2 from the group consisting of phosphatidylcholine (PC), dipalmitoylphosphatidylcholine (DPPC),
other disaturated phosphatidylcholines, phosphatidylethanolamines, phosphatidylinositol,
phosphatidyl serines sphingomyelin or other ceramides, lecithin oils derived from soy beans,
dimyristoyl phosphatidylcholine, distearoylphosphatidylcholine, dilinoleoylphosphatidylcholine
(DLL-PC), dipalmitoylphosphatidylcholine (DPPC), soy phophatidylchloine (Soy-PC or PCy),

N N o kW

egg phosphatidycholine (Egg-PC or PCy) and mixtures or combinations thereof.

[0146] 8. The method of claim 1, wherein the solvent is selected from the group consisting
of acetone, methylethyl ketone (MEK), methylbutyl ketone, methylisobutyl ketone or the like,
acetates such as methylacetate, ethylacetate, propylacetate, isopropyl acetate, butylacetate,
isobutylacetate, or the like, nitriles such as acetonitrile or the like, ethers such as diethylether,
tetrahydrofuran, or the like, formates such as ethylformate, N,N-dimethylacetamide, N,N-
dimethylformamide, N-methylpyrrolidone, nitromethane, chlorinated hydrocarbons such as

carbon tetrachloride, chloroform, 1,2-dichloroethane, 1,1-dichlorethene, 1,2-dichloroethene,

0 N AN LB bW =

dichloromethane, 1,1,1-trichloroethane or the like, or mixture or combinations thereof.

[0147] 9. The method of claim 1, wherein the desired level is at or below an FDA approved

2 level or at or below a detection limit of the solvent.



ot her di saturated phosphatidyl cholines, phosphati dyl et hanol am nes,
phosphati dylinositol, phosphatidyl serines sphingonyelin or other

cer am deswole@id#s7n oi | s derived from soy beans, di nyri Cosis2005/036519
phosphat i dyl chol i ne, distearoyl phosphati dyl chol i ne,

di i nol eoyl phosphati dyl chol i ne (DLL-PC), dipal mtoyl phosphatidyl choline
(DPPC), soy phophati dyl chl oi ne ( Soy- PC36r PC8), egg phosphati dycholine
(Egg-PC or PCE) and m xtures or conbinations thereof. [0146] 8. The nethod
of I cl ai ri0148]vifer eiThetmethedplelam 1.ovhepindhetplysnbin acsiangr oup consi sting of
acetone, nethylethyl ketone (MEK), methyl butyl ketone, nethylisobutyl
ketone or the |like, acetates such as nethyl acetate, ethyl acetate,

prppyl acietiadjell. i sPaRHYd @agiriking thdskyd afcet ate i sobutyl acetate, or the

like, nitriles such as acetonitrile or the I etherﬁbsuch f .
di 2t hyl et hagministering|a Berapentighlly gffecie ajmop o fac?PWQP%‘EOE pp gumal woludfefh e,
N, N- di acet am de, N5Ndi net hyl f orrnarni de, N-nethyl pyrrolidone,

nitronmethane, chlorinated hydrocarbons such as carbon tetrachloride,
chd or of or mwvhére ﬂawﬁo@ﬂmmit'mmtimpmpared byadhﬁhbcbmmmsm the stepslpL hl or oet hene,
di chl or onet hane, % t.richlor ethane or t. ﬁ m xt.ur

cotbi nat i Oﬁ%ntqcﬁggg%ese qeHY9 g nogse ﬁ@’er?@flﬁfﬁﬁm %\t’alﬂiﬁ?lfmmflﬁgﬁ S5 ﬁl\e{S‘égg red
| eyel Tsyaf 1%11?%9 R ATDE AP %ﬂﬁﬁﬂ,pﬁ&iﬁd (F) o pﬁfralh? bOPLRindadstsoRRnt i M t

of “the soliR 10. The nmet’hod of cl rein the solvent is
ac’ét one. ujddd¢salitibhs adapheetth pnbducﬁmsdhstm?gn@lhéms PéﬁQS-NSA@WQW%Q@qTMQe@S
gaapeutlcally effective anobunt of a conposition to an animal including a
visr e the conposition is prepared by a nmethod conprising the steps
Of 9 cont ac}érﬁkgllrfg”tﬁe $6Ivestth uRleSited 18RSI 8b i ¥ EorfigRitiin&odipdiding purified PL-sns-
anti-inflammatory drug (sns-NSAID) or a plurality of sns-NSAIDs and one
ph@sphol NPAID abgiatsd camplaxesl ity of PLs in a polar sol vent under conditions
adapted to produce a solution including PL-sns-NSAID associ ated conpl exes ;
and renoving the solvent to a desired level to forma conposition
coqpri si gﬂswm fi erhePlreRd-of Dl Bswhekiat the comppditiore prephfiH tettiodl fifther
met hod of claim 11, wherein the conposition preparing nethod further
coﬁpr|5|¢Q¥mﬂ$@g§h@§Bbpf prior to the renoving step, cooling the solution
a coolin o] u 0l4i and
codl i ng ke it TRcRlhybls Feofid HETRASRRIER 0 WRlR fihE FR0x £3001H

V\A 4h t hetegiperaid\hees tha Byolftig tinte mdcceshng)tfen@maassmmsafﬁecbnatuprenipitammy PL
se arating any, precipitate to produce the solufion. 0%;%4_‘ 13. The met hod
Sel ai not pssogiatedar il e ans: ¥ @Ry A 18 eErss of ags gty nd

6 separating any precipitate to produce the solution.

[0151] 13.  The method of claim 11, wherein the administering step is selected from the
group consisting of an oral administering step, an enteral administering step, a rectal
administering step, a topical administering step, an intravenous administering step for sterile
preparations, an intra-arterial administering step for sterile preparations, an intramuscular
administering step for sterile preparations, a direct tissue injection administering step for sterile

preparations, a sub-dermal pump administering step for sterile preparations or a nasal
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administering step.

[0152] 14.  The method of claim 11, wherein the sns-NSAIDs are selected from the group
2 consisting of non-steroidal, anti-inflammatory drugs (NSAIDs) and COX-2 inhibitors.

[0153] 15.  The method of claim 14, wherein the NSAIDs are selected from the group
consisting of Fenoprofen calcium (Nalfon®), Flurbiprofen (Ansaid®), Suprofen. Benoxaprofen,

Tbuprofen (Motrin®, Advil®), Ketoprofen (Orduis, Oruvall®), Naproxen (Naprosyn®), Naproxen



group consisting of an oral adm nistering step, an enteral admnistering
step, a rectal admnistering step, a topical adm nistering step, an

i nt ravenowe 2eabm4mi7st eri ng step for sterile preparati onspCaruseovsnacsast eri al
adm nistering step for sterile preparations, an intranmuscul ar adm ni stering
step for sterile preparations, a direct tissue injection adm nistering step
for sterile preparations, a sub-dermal #8@np administering step for sterile
preparations or a nasal admnistering step. [0152] 14. The neth of aim
114 wher sogiurh@leyes, Nsmrmff@,a%féaxg@‘%)e QX@HrOﬂmdPayme‘g)g Piglpfenamaqdaym zgo%%fe%)’

non-sterqidal., anti-i.nfl [ = 21 Ak o t
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nsai d(r)), Suprofen. Bengxaprofen oupr of en tri : vil(r .
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Toradol (r) intranuscul ar), Ketorolac (oral Toradol (r)), Nabunetone

( A4 af en(mixfures eggompdationstheseddi | (r)), Tol metin sodium (Tol ectin(r)),

Mecl of enamat e sodi um ( Mecl onmen(r)), Mefenam ¢ acid (Ponstel (r)), Piroxicam

(Dolibid(r)),Di flunisal (Feldene(r)), Aspirin, Oxyphenbutazone

( Tandear i 0{$4])16. PheThd mettarofeclfiButldz eihiegimthe) NS AHoe erensabespise from the group
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pi ;ggxi ca%uogﬁﬁ% eP’BIFeo?%n, ket oplr of en0 and m xtures or conbinations thereof.

[0155] 17. The nethod of claim 14, wherein the COX-2 inhibitors are

selected fr t he ou onsi.st i.ng, pf_.cel.ecoxi i.b | ;01

el ot canOLB kT cohie BrRReF Ao R Ot HRGRES §e s Feg oRd
conpi nati Q‘Btc'i;p tchediaRfs 608816doxis- luttiicoEibh afdloxicas, ahloditamypaorichm} be newly
phosphol ipid is one or nore conpounds of the general formula: R4 R2 CH R3
CH,3 CH, GpraveREOR-2ihbibitomior amidtures erreembinations taeresf unsat ur at ed
substitutions ranging from8 to 32 carbon atons; R3is Hor CH3, and X is H
or COOH, and R4 is =O or H2. [0157] 19. The nmethod of claim 11, wherein the
phosphol i pitseji 8. phosRhakthed bE¢igint B wherein the phospholipid is one or more compounds of

2 the general formula:
R4
R* CH,— 0 — C —FR!

3 R? c (o) CH |O| X R3

CH,— O — P — 0 — CH,— CH— N —R®

|
o R3

where R! and R? are saturated or unsaturated substitutions ranging from 8 to 32 carbon atoms;

5 R®is H or CH,, and X is H or COOH; and R* is =0 or H,.

1 [0157] 19.  The method of claim 11, wherein the phospholipid is phosphatidylcholine
2 selected from the group consisting of phosphatidylcholine (PC), dipalmitoylphosphatidylcholine



sel ected fromthe group consisting of phosphatidyl choline (PO,

di pal m t oyl phosphati dyl chol i ne(DPPC), other disaturated

phosphat iwgl2edwol443tes, phosphati dyl et hanol ani n. es, phosplratriusgdosnsdsid ol
phosphati dyl serines sphingonyelin or other ceramides, lecithin oils
derived from soy beans, dinyrist oyI phosphat i dyl chol i ne,

di st ear oyl phosphati dyl chol i ne, dilinol ed$t phosphati dyl chol i ne (DLL-PC),

di pal m t oyl phosphati dyl chol i ne (DPPC) soy hophat i Qi ( Soy- PC or PC
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ket one, rakifyd i Behusoyl blaisprkmyristolie phodphatlchzdxémhnes disteatoyihosmtatidylabeline.e,
et hyl acet at e, propyl acet aceta | acet.a

" sobut yI cAilnsleey PRty ﬁ%ﬁiRlén BB e A L M Ok 89y
ethers sygh hol® -HC §@C) ahd B ffires 6
as et hyIf (ﬂ)kﬁiﬁt{ fstr?é/t hyf %%gi)éﬁg 6giﬁsﬁl'&%dlo rreqtqq"?%g ormamE?je

N- nBt hyl momnhatdmmmereufl romet hane, chl orinated hydrocarbons such as carbon
tetrachl oride, chloroform 1, 2-dichloroethane, 1,1-dichlorethene, :

1, 2-di chl oroet hene, dichloronethane, 1,1,1 -trichloroethane or the |ike, or

m xjure of é?ﬁ% nat Tl?er}ﬁethg@éf‘dﬁlm 1 0428eirdfle solVt@it 1¥BEIB&Ed RbmEhedirbu %&)nsi&hﬁfgei n
t he desire

evel is at or below an FDA approved | evel or at or bel ow_a
det 2ct i onofl cetione,afiethylethybkerent (MEK).60¢thglbutytikatones methylispbusyldictane pr thenlakei n

t he,solvent is ac tone C 0sSi C r

assécl at etf @Bfi‘?pﬁuﬁ ?th%ﬁ‘éeqﬁ']ﬁo§ﬁ‘r¥&cetﬁfen%folpp_'§ac%ptea?%Fdrpz':l %? et% IbH_s%gtr? ®one
sel gct i VejshutNaiifb,asiithy Bkd) aitriddsuch 8@hcetonfttile drithe Hkm&t}wrs/sxdhug dictindethfsA) D)
or a plurality of sns- NSAl Ds havi ng a weight ratio of sns-NSAIDs to PLs

whebe t hetetalydrgirap, o5 the dkenformates rsughngs r‘?ﬁh}@fﬂffﬂ?téal Bii-digethylageiapude, N,N-

Cor Bent 1 dimgndrbgidey etk RRaBaRRbho R SRRt iR U &

conposi t i @bdH tebladtiltRids, chidieforin) 1ihaicklvsoctiBAé, Dk 1 atichiorethent, eljz-fdmlmméthege,oup
consi sting of non-steroidal, anti-inflammtory, drugs (NSAI Ds) nd X- 2

i nh8bi t or chlpmmlpan%l,lqih@cw@ﬁ%bmq%ﬁheolfkecwrd%t% or GprabepionsHecRRiAl Ds are

selected fromthe group consisting of Fenoprofen cal cium (Nalfon(r)),

Fl ur bi profen (Ansaid(r)), Suprofen. Benoxaproien, |buprofen (Mtrin(r),

Advill (r))o1Bef 2pr of Ehe (fatiehdi of clRiravidl, ntheyein thdagesineéd deveNdprb sy be¢ioy) an FIDA

Napr oxensodi um (Al eve(r) apr.ox( Oxaprozin (Daypro(r)),

Di clof ena@%%@d&?ﬂeé %Pttoéﬂ’éﬁ’ ﬂ?tecrfﬁg@l‘%?t@ﬁé’@ é{d%jétsy um (Cataflam (r)),

Et odol ac (Lodine(r)), | ndorret hacin (Indocin(r)), Ketorolac tronetham ne

(Acul ar, Toradol (r) intranmuscular), Ketorolac (oral Toradol (r)),

Nabinet on@16®e2af enThd methoBwifictaiiad 1( @hemrthe sqlvuf is Aetomet i n sodi um

(Tol ectin(r)), Meclofenamate sodi um (Mecl onen (r)), Mefenam c acid

(Ponstel (r)), Piroxicam (Dolibid(r)),D flunisal (Feldene ) , Aspirin,
[0161] 23. A composition comprising purified associated complexes of one phospholipid

(PL) or a plurality of PLs and one selective or nonselective non-steroidal, anti-inflammatory
drug (sns-NSAID) or a plurality of sns-NSAIDs having a weight ratio of sns-NSAIDs to PLs
where the sns-NSAID is present in an amount sufficient to prevent precipitation of the PLs when

the composition is dissolved in a polar solvent in which the PL has moderate, low or no

A W kR W

solubility.

[0162] 24.  The composition of claim 23, wherein the sns-NSAIDs are selected from the
2 group consisting of non-steroidal, anti-inflammatory drugs (NSAIDs) and COX-2 inhibitors.

[0163] 25. The composition of claim 24, wherein the NSAIDs are selected from the group
2 consisting of Fenoprofen calcium (Nalfon®), Flurbiprofen (Ansaid®), Suprofen. Benoxapro-fen,

3 Tbuprofen (Motrin®, Advil®), Ketoprofen (Orduis, Oruvall®), Naproxen (Naprosyn®), Naproxen



Oxyphenbut azone (Tandearil (r)), Phenyl butazone (Butazolidin(r)),

acet am nophen (Tylenol (r)), and m xtures or conbinations thereof. [0164]
26. The cwoposiwizin of claim 25, wherein the NSATDs ar ePsgluiseasasdsiom t he
group consi sting of ibuprofen, aspirin, salicylic acid, naproxen,

i ndonet haci n, dicl ofenac, piroxicam fl udbiprofen, ketoprofen and m xtur es
or conbinations thereof. [01 65] 27. The conposition of claim 24, wherej

t he4COX- 2 soditiniiAleves, Anaprexd?, dflaxent); Onanrorin %wo OoRislefenasgsogdiung éV@@éSﬁn
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general formula. R4 CH, C Rl R2 E)g R3 where,. Rl
and7R2 ar €RelafenPht, e‘Shlmda@ r(Qémerht)ea‘ Oémmglt FQdAWoﬁEOl‘?CéWg) nfeelodepamat g spslium

[0187] 20 VErRlomepb g ia BRef DT Rt PR E BTl (ree™ K pirin

phogphat i @ylyshalbufeosa(Tasd<ei)] RienybatagsreyBuesiidiat)i sgtanfinophen (Tylenol®) and
phosphati dyl'chol i ne (PC), dipal nmitoyl phosphatidyl choli ne(DPPC), ot her

di 48t ur at eeixpiesspteam ioh® terred, phospti ati dyl et hanol ami nes,

phosphati dylinositol, phosphatidyl serines sphingonyelin or other

ceram des, lecithin oils 5 derived from soy beans, dinyri stoyl

phogphat i dgief @6l ne Tlﬁicﬁh@%ﬁmhmﬁohmhaﬁj\dlydrcihdhé NSAIBs are selected from. the group
di I i nol eoyl phosphat.i dyl chol i ne (DLL:.PC almt | phosphat.i | chol i_ne
(DR | C b g R Sara Ao AP B 6115l s igboenyndamARnh Mibfehiyd Bitciom.
(Eog- PC ornBiptoidiptbih 8hd Mixbliur0ahbAafoltRERoE - 1 [0168] 80. The

corrp05|t|o wherern the solvent 1s selected fromthe group 2
consi sting of acetone, nethylethyl ketone (MEK), nethyl butyl ketone

nmet hyl i sobutyl ketone 3 or the like, ates. s Iac

et hyl acet a[f’kg opyIQ@@PQ’P@“W@BB&B‘&?‘PQ’%WHF& E@%Qﬂ%@%’égﬁeée & from the

i sobut yl aﬁ&? @o Sinkhsr Ldi&&xiB) TufditaB8xil UsbloRfeafC @h&lBkikirh] pirokichie o kewly
ethers su S d? 11 | et her, tetrahydrofuran or the |ike, formates such as
et hy3l f or mepprove&COXAi mhbhm‘sanemlamr@eor thu@tlmth%eﬂf)r manm de,

N- net hyl pyrrol i done, nitronethane, chlorinated hydrocarbons such as carbon
tetrachl oride, chloroform 1, 2-dichloroethane, 1, 1-dichlorethene,

1, 2-di chl qppeg hane, ﬂl&@étﬁﬁéﬁiﬁéﬂ@@%lan% 33, hyhdréin Ok qrhossHolipRIsOret diee ldrkapreor
m Xxture or conbl nati ons thereof.

2 compounds of the general formula:
R4
R¢ CH,— 0— C —R!
3 R? C o CH X R3
| || ||+
CH,— 0— P CH,— CH— N — R®
o R3
4 where R! and R? are saturated or unsaturated substitutions ranging from 8 to 32 carbon atoms;
5 R®is H or CH,, and X is H or COOH; and R* is =O or H,.

[0167] 29.  Thecomposition of claim 23, wherein the phospholipids are phosphatidylcholine
2 selected from the group consisting of phosphatidylcholine (PC), dipalmitoylphosphatidylcholine



[ 0169]
[ 0170]

31. The conposition of claim23, wherein the solvent is acetone.
32. The conposition of claim 23, wherein the weight ratio i s at
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(DPPC), other disaturated phosphatidylcholines, phosphatidylethanolamines,
phosphatidylinositol, phosphatidyl serines sphingomyelin or other ceramides, lecithin oils
derived from soy beans, dimyristoyl phosphatidylcholine, distearoylphosphatidylcholiﬁe,
dilinoleoylphosphatidylcholine (DLL-PC), dipalmitoylphosphatidylcholine (DPPC), soy
phophatidylchloine (Soy-PC or PCg), egg phosphatidycholine (Egg-PC or PC;) and mixtures or

combinations thereof.

[0168] 30. The composition of claim 23, wherein the solvent is selected from the group
consisting of acetone, methylethyl ketone (MEK), methylbutyl ketone, methylisobutyl ketone
or the like, acetates such as methylacetate, ethylacetate, propylacetate, isopropyl acetate,
butylacetate, isobutylacetate, or the like, nitriles such as acetonitrile or the like, ethers such as
diethylether, tetrah;ydrofuran, or the like, formates such as ethylformate, IN,N-dimethylacetamide,
N,N-dimethylformamide, N-methylpyrrolidone, nitromethane, chlorinated hydrocarbons such
as carbon tetrachloride, chloroform, 1,2-dichloroethane, 1,1-dichlorethene, 1,2-dichloroethene,

dichloromethane, 1,1,1-trichloroethane or the like, or mixture or combinations thereof.
[0169] 31. The composition of claim 23, wherein the solvent is acetone.

[0170] 32. The composition of claim 23, wherein the weight ratio is at least 1:2 sns-NSAID
to PL.



