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APPLI CATI ON Thi s application clains Provisi onal priority to United States
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Field of the Invention The RPAFENTISREGCIBICATION to uni que conpositions

including a bio-conpatible oil and a non-steroidal anti-inflaninatoly drugs

(NSAI D), the OieTiR fmﬁr@ TGRS BAPLOYIRIC FORMELATIORESUOFNY G
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treat inflammtion SI ﬁsmhﬁﬁq ngll\&eﬁﬁes

_such as; stroke, tr4 1 I'Mj ury,

cardi ovascul ar di seRgE coI on cancer, Al zheiner's disease,
arthritis, uveitis, and mucositis. Mre particularly, the present invention
.relates to fornulations in which a NSAID is adm xed as a powder directly
into a bio-conpatible oil including a phospholipid to forma mnedication

whi ch can be a solution, a paﬁE,ATEmAPPmM.I(m di spersion, a suspension,
a colloidal or mxtures thereof, where_ the rredl g(r)s cané)be adm SI)QZ etr ed
internal |y, orBhisyapakiegtion elaigasc Brovisional pryosiby ?Qp tates, ‘PQQFISP@ £

NSAlI Ds co of conpounds, the first of which to be

di scovere %hca%gggni;lﬁﬂn&ly 'hat have t he capacity to inhibit a nunber of

bi ol ogi cal pat hogenl C pr oBACSEEGRIOIGNDIDETHE NT amati on, pain,

t hronbosi s and_car ci no enesis.' As a direct consequence of thelr great
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great utility, Ignificant percentage of our pul ace consune NSAIDs with
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t hr onbosi s a cardlo ascul ar di seases; ovarian cancer, colon
cancer anetrddez haimetic¢ braid sgayesping chnel lnjurW@r(iIQ%SQBbI diease, ovapian/cepcesn |
/51605 problemw th the trend of eyer-increasi usage, especially
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li f e-t hr ebR&HMDer thikuhrbe (HERSY, Whérk ahis nediveton e Enadministerceé imémalipseally
conplications have been estimated to occur in 20 40% of regular NSAI D
users. G wadorfawidallyge NSAI D market, even infrequent G conplications send
an esti natzed 7% qupﬁﬂi? i‘ﬁf&rﬁelﬁfédtm hospital and kill estimted 7, 600

annual ly.

NSAIDs constitute a family of compounds, the first of which to be discovered being
aspirin, that have the capacity to inhibit a number of biological pathogenic processes
including; fever, inflammation, pain, thrombosis and carcinogenesis.' Asadirect consequence
of their great therapeutic potential, NSAIDs are heavily consumed among the world’s
populace as both over-the-counter and prescription drugs. Because of their great utility, a
significant percentage of our populace consume NSAIDs with regularity including: the 30-40
millions Americans who are afflicted with rheumatoid or osteoarthritis; and countless others
that take the medication to treat/prevent: inflammation and pain caused by other inflammatory
conditions or injury, the pain of dysmenorrhea; fever; the development of thrombosis and

. ’ . . . 1.2
related cardiovascular diseases; ovarian cancer, colon cancer and Alzheimer's Disease.™ The

AR

*159159*




One of the major contributions to the understandi ng of NSAID action cane
fromthe pioneering studies of Vane and associates in the early 1970's that
report ed WOAYOEHKEN cal | y dissim|ar nmenbers of the NSAI D famiusyi/stees e t he
ability to inhibit the activity of the enzyne, cycl ooxgenase (COX) t hat
catal yzes the conversion of arachidoluc.,acid to prostaglandin G and Hz by
sequential steps of oxidation and perox?datl on. 9-11 Prostagl andi n H2 vm |1

t hen be conyerted, to on f several osanoids in target_ cell
process cBﬁoéf }g{ghﬂ'gftgﬁl}g@??‘feg “IpGERSnggN Hsagﬁfﬁsﬁ%féb’ anyH\gdhe ﬁ?erl%tﬁéh%ﬁ bl y
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pronmote tissueln fid stomath camdlﬁnﬂmrrtedtmeahé alrugshemne rdyuedpaial @astric RiGiedst, and
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met abol i sm camsefg’(r;lél the early 1990 s,n wﬁen a nunber of ?[nvegsl?l gﬁ&gﬁhﬁgl

i dent i f i eepraplicatiensossad an estivaind 76080 iAgncricans (Oﬁhwhomlﬂahwmcﬁt)matt&ﬁtmﬂas
structura%ra% nd functl onally related to the originally described enzyne
(now cal | In contrast to COX-1, which is constituitively

expressed in rroaé ofthewg:@r doﬂﬁlm@bﬂgtotth@uﬁermaga@fMIﬁa&ﬁ)% cqm fit ed

to be inducible, primarily by cytokines and other nediators
i nfl ammat Pl@heergﬁﬁuh@rpft‘ﬁ@@eanﬂlaasncwg@s lnttb‘gearbewmﬂthatevpdmﬂctéatt Hami@x-2 is

sel ective t 12/ 08 11-t /s 05, of
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non-i nf | agresniel c@u@m@m&zm@mumaercaatyzetlanér&:@ﬁuérm@ﬁl o @RBRohii hdidted the
devel opnent of_ conpounds_that selectively inhibited COX-2. This effort
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news has | ed. thg ﬁgst |terrent in both the nedical and lay comrunities,
whi ch has?dVifsNap ?(Htl ?@E@@@aﬁtﬁ%ﬁlsﬂ%@ﬁllb@ Hwid fopr@éagé@der;s whigh v oxx

bei ng 111 hethdeiGehidalirdilP 1o/ fdhind HESR iffidHRaHES e SoldCdIRHERE réifholEl
concern. of the inventor an a nu of ot er ‘i nves |ga ors str yi'ng ’NSAI D
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they deronstrat ed that the aspirin and its neta |cy I C aci had
equi val e nﬂle%llpldtwe¢@018nﬁ UBased mpom theso twh enaparriontityiions, iit wesicoshyded kat

t hough ted th f t t ag|
wher oas. <Brruls FERE et 85 bERRe e XiRe B it Sepmt COx
subsequenictivizdand depleshehe t1|s§ueV@ﬁ’3‘cﬁ@ﬁ‘éfb‘éﬁ(l@'t}ﬁ‘gstﬁélﬁﬁdlﬁyC05 al COX activity

was i nhibited bé >90% regardl ess if aspirin was adm ni stered subcut aneously
or intragastri &b¢ Ingxt apd heash revente develepmens niny ofio umdersianding eofs amebidbsicof

rats whe d |ntra tr| 2418 i al,so
reportednrailégsssom gt"pgﬁ t@éjggv\g’;eﬁtb%%o%etnh%g ogt 8&%’8%&1‘(’?{69@ nd\é\g@’t‘é@a

- i nhi bi ti otloastta sacond AOX igodye i(ow BRIGNBOK-2)NH1RS ad Strucdsrail) he RinbRbndlI§Si ONS
only begin_to, devel op 4gﬁjtrs after NSAID adm ni stration, at a time point
wher e co%eé?étwlﬂtfiﬂr(&tml epatifediengyme noni qaled €Ol } In prpdras ta §6W6tlhwbich) has
+ returned %0 l; p h e sting
hat micosa ST PP Sk B Bik? ik Ry AT R R

pat hogenedémorsirafi@Ad Be indunibie; @dnmmﬂ)ebpaﬁbhytes ancﬁotﬁémediwlbﬁmmﬁﬂarbisﬁaﬁ@tﬁm
clinical studies, W?J gh have Beported t hat admnistration of aspirin
did not cHtEs oBdhese{ V’@SﬁP%?t d@iﬂb%‘fld?lﬁjedtf\}c@(tzhésﬂ‘im‘é{ﬁ Ygxpressed apbitass a,
in contrast to oral adzninistration of the NSAID.29 It was al so reported
that after 2-4 weeks of NSAID treatnent the human gastric nmucosa becones
resistant to the injurious actions of oral aspirin or indonethacin, and
that this adaptive response is not linked to a recovery of COX activity
which remains fully blocked during the study period.30 Lastly, the

hypot he5| s that NSAI Ds induce G injur Y, pr| ITB.I’I |y by i nh| b| t| ng rrucosal

AT NS a a = LS 1A ] A N A AT NI~\ 7 T T



Based on the evidence docunented above, a conpelling case can be nmade to

i nvestigate, other nechani snms by which NSAI Ds may i nduce G mnucosal injury,
and how W0 82/4854Qr mati on can be used in the devel opnent obcealusensnads ve
strategies to reduce or prevent the G toxicity of these conpounds. O her
potential targets of NSAID - induced gastroenteropathy - are the ability of
t hese drugs to: reduce nucosal blood fl-8w and i nduce | eukocyte adherence to
t he vascul ar wall; uncoupl e oxi dative phosphoryl ation; induce cellular

aci di fi caofiofladmetion, and i exprsslatiophueundetedisblalkeyels ibioncinilamed Gi fucosa, >

att enuat et hg@ggdr thobi C@g{égﬁ“’m tabl e characteristics of the nucosa,

t hereby i néPEREFTR{ Phpmace quses jaidigisdithn develgpmentof perpounds that RBctively t i s
-this | attghivteareiky Which has been the focus of the inventor's |aboratory
over the past 15-20 years. In 1983, the inventor's |aboratory nmade the
initial observihiseffottraimumtedrie tigalatmdhingafahs frsh aso TOXIHeRIHvOMETHRBRODI C

' surface, et 1 ned, by cgnta ngl.e al ysi s. 41-42 Since then his and
ot her | abgtg"ég’&ﬁf i?@gfeﬁ%@ At 2‘%‘9’2&0’%‘%& E@ Riesclpdenl wed elinied dstarelgased to

t . i i of i .
property gite hi\R ifdediEd ﬁlaf'ﬂig%%@nfpi\iﬁcgﬁgﬂg%r%%%ga Oe?ﬁecgi(/% %ﬁd}%@% % F)%gth)gx%lty

i ncludi ng rodents and man. 40. 43. em
nor phol ogloctile Gk otueospeBhisvarwes dapllal td gteat eevilenmht & dothhetle hbdical PAPEy t y

hasphot | IR M R G Ao e QUmber ayrainiians o Ahres kKoot s
I abor at or peifk ERePiRETT Aol (ERINAYSUSof R gREROE the gastric micosa,
y

i ncl udi ng NSAI Ds, have thé capacity to rapi transformthe tissue froma
non- vet t abl et _(hynﬁimpilmgmm))fttlmira/em?tamtd1mrr(Hmydfdalpén:ihirdsﬁ%ngxakﬁ?yiﬁgwtstﬁlt@p this
i njurious. acti .cou e enuat.e . nistration of synthetic or
purified %’%8%68@ RS ﬁgﬁ @‘ftl‘_r“g%ee‘@ ‘ﬁ?‘?{’;fteﬁgéf,?hlg]@%@é L gyt @é&ﬂi@éﬂk&nﬁ he
mechani sm@lvey3fohh - FRIQERER! Lihfhsky ¥ a%c%e%‘if}g'éé e'aﬁ?f E%d’ E@\%{sg%c{ §Lries

interaction. In these studies, the inventor's ora al ned
conpel | i n@f Reperd drists ant dog NS kDpcanatto disshotate EO0OmALbitio fusry nhwoehinirg 417 v

ohosphat | AR Sp e b o R P Sheirercit badeayblanayer
Wi th the gHilig t9indekbe&tiig b Seicanink @ﬁgtﬂgnﬁ%éﬁge&%tﬂi‘%ﬁgga% in{agé{e%h\éﬁ tyhgesﬁ%ar ged

choline head group of zwitterionic phospholipid, sphat PC)
and t he nefgyiapsptpctivel ryedaglenditro wheres sslitylionadid dispiayed afo €COX MBI DrH2
Based upof..thi % { tion, our .group eyvaluated.the G toxicity of a
mumber o R B R d0onE g Y Post Bl e o D aei e v
purified fnGibited bp>90% raghitRESE hadiriPWas RIGinRRIed ﬂﬁféuﬁﬁé&ﬁl}%‘%_iﬁt%?s&i@ﬁﬁ@

novel druqs were far less injurious, wth regards to G I'esion Tormation
and bl eedifiquehuiseratians oy iarmed in theaopachs of rats svheathe NBAIRipps admaivistéred of

this appr; BRnN g e ..confirmed.when pilot clinical
St udi oo rouaglfally R Eh ARG IR, M SRR e R kst vk T
i nduced sinduief COXnihibitfoevmid rgacisali i6jukei 8 Smial) iEEBR, B4RIBE6AR 18R only

unnodi fi ed as&£rin over a 4 day period, in a pilot double blind, cross-over

st udy. 53 P58k Fedevelrp 48 hustadter Poadnynispisemtap atinag pointiwheerEO¥chctividy PC -
NSAI Ds ha(\e@]]- i %oﬁﬂi ef i | . 0t en to the unnodi fied.
drugs in ani‘?rpa?%rrlltl))gféﬁsm%? fev“&étp?Sthir}{wfxgén@r% ‘?jc}g"ﬁggu“ﬁ’,eﬁ%{?ﬁ’fﬁw 'si s and

ost eopor osi s i lndhmdd ibagofrhat outttritrthd ovieencgaapgdsting ek Givcysal OO inhitibe
sinply exrgl ai neigép q redgct ion in bioavailability.52, 54 Al though the
conbi nat i 'GfY BFt 1{3& hEVoBreddn e pathogeresiss INSA MR 1 indvged\@igoathe s ig 2lse n
reduced pg | f : 1. j adm ng sk.ratj.on of
hese. conppROSItysofle hical Aqide Ahidn e Bhol bty afh iy BIOL N SR,

r equi r es kpt|cansgedeteatiblenbispdogiedlfiginty tettddamdrhgastiSAuRLA| GnontiRtif ofaher e

s d | i .art iti f Al d i that all f
et oncoqdaa Bl b NS RIS YRR e Rontiel el s drtvaikePENSA Garmcar . ©
reduces tiie HROBRMCRESQChS ks NSRS BNde Lo deha irmpgb' e

- to administration orally, inter naTI y or topl cé@luifllguﬁgr eover, %%éés?)e IS

need in tindomethagins andnthaiShistideptiyrosspdnee ismwtdinkied $o iamprovwgtfs@OX dctif gy
especi al | y,. f0or_aspi kin-cont ai,ni.ng. medi.canent . SUMVARY OF THE | NVENTI ON
General éﬁlﬁlﬁg§?I??I§%§IIQWEO%‘F§§8W?§W‘1\%’FR’ipﬁﬂo‘%r ovi des a conposition including
a relatively highyohOERBIKALsIRANSAIDS nmwb%%&%rhﬁﬁﬁlxw HH R RE Ysaflr UOS
(NSAID) in a non-aqueous, fluid carrier. The présent 1hvention provides a

conposition of an NSAID in non-aqueous, fluid w0 02/ UBS~I . |
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carrier, where the carrier conprises a bio-conpatible oil and a

phosphol i pid. The present invention provides a conposition of an NSAID in
non- aqued\302/485484d carrier, where the carrier conprises arpnwsphslipi d rich
bi o- conpatible oil. The present invention also provides a conposition
including a relatively high concentratign of an NSAID in a non-aqueous,
fluid carrier, where the carrier or constituents thereof act to reduce the

th [ t fh t he bi labilit f th
SAI D aniOfs! PRErASba R PRI St peabioce Briereesms dhsuntin BpHGbPC
barriers Iern@fb @B deRdlopheht Witis tﬁle@ﬂﬁﬁﬂc?ségﬂ?&rﬁ%gﬁ BE phdp¥ g{hﬁsg On@lgﬁ

pr ovi des conpos| tion includi ng are at concen
-NSAID, a tﬂiﬁ@ﬂmowq)iype littermatesn Laggenbach arfd asbatiates’ t have repoiied ehat 0OX-1 null

h hol t fi tt d th th
b foots oRupal helhAR Boestabiet ot B8RS aaT s} emiind amm morgrespiantio ReAPESER ¢ 0
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ani mal including a hunan. Qégresent i nvention p | e€s a Conposi
i ncl udi ngma'fl auéaswpwmdyﬁhth g &nockaut muicegire aot WAL Bnd frequentip sauadus,

fluid car hos n [ atible oil, where the
phosphol |IS érggmﬁgggr)‘{ééslgéns{} g’ilagd{a)sn E@ﬁ’ %‘g‘t@l’ tg‘?tg(a{%‘f ! rﬁ?‘gg e ‘ﬂfé’il%ﬁtéhl c
effects Olias'fahse uaaﬂ;@ ofted by n@ab& of BEinfi ga¥Rb hﬁa@iddﬁéai’e At th{;ﬁeam@bpmcémd to
i ncrease NSAI D avai | abl ity across relatively hydrophobi arriers 1n

ani mal i i1 thelPrRyimalandedistalr et ip caacsnleatedoif anhoalp Ausprasd pitt selestiver EQNGRS

gener al geabe t axl.cit f the NSAI Thus, the osphol ipid
reduce a%&or pr evgﬁﬁﬁé‘r g}p?ggt%éng alvﬁélogmﬁ“ﬁpgqrf'egt Pé

acet ami nophen Bagd ain medeaueﬁedmnn@afewmscyl@; i £ he
adm ni stration of other NSAIDs such as i bupro en nc?r% g%eg&% ﬁﬁlagl tEc’)rs

Gener al N@Y?ﬁé‘&%‘ef%hefm@ﬁﬁgsmﬁ@’ eich NHAIDs mpuwy dnduico 6 nlesapingapand hawehis i on

al so provi, tiQ I1si,ng an NSAID in a
non- aqueous ?F} IEr%t:'car rslgzé?lpt(rlzlgag{;él &t%ﬁ rﬁ%ﬁ’eg ra‘%&%i%’ieﬂb‘%%@%ﬁigﬂw th
the carri@l taxcifyoofriess azbnipbmitis aO}ﬂwt@IelﬂlaB ed¥pets AW NSAPD di §1I8E&T @8stro?
suspension, a colloida e&ga’é}?na on or a mxture thereof. The preséent

i nvent i orfAGIeRAMRY 5\arad Rbdhese dswaspier iredyica raueasalsbiopd Hlowo amd irgduag an

NSAI D i n @ ap i1 ' ' si ng
the step 1of c?)f ﬁ%ﬁﬁ?ﬁ%&tt%me& ug?%{l '?.fntch@ﬁ%g)?g{.&g% %}hgsﬁ’gﬁﬂ?téo’gﬂ’lgﬂﬁ‘i? wag
paste, a @dlﬁszﬁmhldde teethel progomphore charatteiieits] aaid to S€dnubte ta) hyﬁkt?ﬂ@ﬂi@'lﬁﬁ or
m Xt ures t risi hosphol Ie% d-NSAID WD 02/ USS~1

associ at |‘?5 P@S‘(t 1?‘@1*)0 UgQ$; ther Mtn%?aé%me tissyemgusesptidilpiodnminaties a
met hod Ofacpf %F”aftllﬁﬂn@la&&nﬂ%ﬁé&y Qﬂlcﬁ%ﬁ?f)%ezx] 19 tétis u?ﬁ‘lel?n{'é}ltc%lsqgonorﬁgfye%\i%z oi |

fluid carrier including a phosphati I ne-cont al ni ng oconpati
conpri si ribepaﬁélé't?@p’e@fs combining the NSAID with the carrier to forma

SoL 1 o P oy 0 ol S0 E0ed BRSSO iR

associ at afucRiRh&A uniquely hydrophobic surface, as determined by contact angle analysis.* 2
Since then his and other laboratories have demonstrated that this non-wettable surface
property of the gastric mucosa is found in a number of other species including rodents and
man,"**# Furthermore, both biochemical and morphological techniques were employed to
demonstrate that this property may be attributable to an extracellular lining of surfactant-like
phospholipid within and coating the mucus gel layer.***’ The inventor’s laboratory also
observed that many agents that damage the gastric mucosa, including NSAIDS, have the
capacity to rapidly transform the tissue from a non-wettable (hydrophobic) to a wettable
(hydrophilic) state, and that this injurious action could be attenuated by the administration of
synthetic or purified phospholipids. !

In recent years, research has focused on the mechanism of NSAID — phospholipid



The present invention also provides a nethod of preparing a conposition
conprising an NSAID in a non-aqueous, fluid carrier conprising the step of
conbi ni nyd deeoshBAI D with the carrier to forma sol ution, BCPEHSAES16¢H

sem -solid, a dispersion, a suspension, a colloidal suspension or a mxture
t hereof where the carrier conprises a phospholi pi d-contai ni ng bio-

conpati ble oil or a bio-conpatible oil "ahd a phospholipid or a m xture

thereof. Emul sjfied Conpositions The esent _i nventi on al sQ. proyj des, an
aqueous eMALAGUOR- B’fthﬁgegg’ﬁiﬁés’}‘? Wﬁmpﬁé%a’%”y ha Iaéﬁ?ﬁt?ﬁ}?eﬁ‘eﬂ%rf’i"de?c%@r e
the carri Mg ok 4 i : h i 1Dl fhad

suffici enﬁgf%ﬂ%rrg%ﬁzré&lgpt 3?%%23‘%’}‘ aFY ;)d I%glﬁ%%l?(:?’sg'@ﬂg*r%gg'gﬁt haF]h ggfcggﬁ? gfca

. t her apeut plasbholipgds, sudh asphasphatitlyloliolae (RSpWRharmhdwinghe suréacbiBAhB nngcupgelsent

t he amount of phospholipid is also, sufficient to reduce the hagepi
effects oReyemwithdgse ofplecugsiaticinding, eé’i‘%':‘?%’ﬁ?il Tgf’ ggswwfﬁy-aﬁeéggﬁwﬁgﬁﬁgﬁ bl e
»emul si fyi Ta] NATRE o ol i i or
ext ended BovP S5 B Inb b RIBhAINIZpRRRRRYINET (00 SIE g BT B,
conposi t i @arbosykuf fuléorsiit grpus redl the NS AL GwBabel spnpdss tnformatonheut ke

orally or to be injected.into a tiss organ site w t.hout causi .
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on a wi pe, coated on a bi odegradabl e substrate or the |ike. Conposition for
Treating Pl atel et Aggregation WO 02/ 085. 11a -9 PCT/ US01151Q05




The present invention also provides a conposition for reducing platel et
aggregation including a non-aqueous carrier including a therapeutically
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Peri pheral Nerve System Traumas The present invention also provides a
conposi t i dnsuyspensépmicoiloisiel pyspensien by mixtwegsi thereepcomaprising ghosphobiid- NS r
traumatic brain injuries, where the conposition includes a non aqueous
carrier including a phospholipid and a therapeutically effective anmount of
an NSAI D or a non-aqueous including conprising a phospholipid, a
bi o-conpatible oil and zero to a therapeutically effective anount of an

NSAI D, where the phospholipid increases transport of the NSAID across the
bl ood-brain barrier or into the central nervous system (CNS) or peripheral
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Met hods for Treating Central and/or Peripheral Nerve Stem Traumas The
present invention also provides nethods fox treating spinal cord, stroke
and/ or twauezasia4brain injuries by orally adm nistering aPdl/BpoIfiIptsct | y
adm nistering via injection a W 02/1185~1~ -11 PCT/USII1/SI CCs
conposition of this invention, where the direct adm nistration can be
either into a vein (i.v. admnistrati oﬁ?’, an artery (i.a. adm nistration)
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composition is sufficiently small to allow the composition to be taken orally or to be injected
into a tissue or organ site without causing adverse effect. For i.v. or i.a. injectable forms,
microemulsions are preferred, where the average particle size can be reduced to between 0.5
and about 10 pm, and preferably, between about 1 and 5 pm.
The present invention also provides an aqueous microemulsion of a composition
including an non-aqueous carrier, where the carrier includes a bio-compatible oil, a
phospholipid in an amount sufficient to produce a therapeutically beneficial effect and zero
to a therapeutically effective amount of a NSAID and when the NSAID is present, the amount
of phospholipid is also sufficient to reduce the pathogenic effects of the NSAID. The
aqueous emulsion can also include bio-compatible emulsifying agents to maintain the

composition in a state of emulsion for extended periods of time.

Method for Making Emulsified Compositions

The present invention also provides a method for preparing an aqueous emulsion of
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where the composition reduces tissue inflammation at an NSAID dose below a dose typically
required to illicit the same therapeutic response in the absence of the phospholipid with
decreased mucosal toxicity and/or irritation.

The present invention also provides a after surgical treatment for reducing tissue,
organ and/or incision inflammation and other consequences thereof, where the composition
includes a non-aqueous carrier including a therapeutically effective amount of an NSAID and
a sufficient amount of a phospholipid to reduce the pathogenic effects of the NSAID or where
the composition includes or an aqueous solution into which the non-aqueous carrier
composition is dispersed (e.g., an emulsion or microemulsion), where the composition
reduces tissue inflammation at an NSAID dose below a dose typically required to illicit the
same therapeutic response in the absence of the phospholipid with decreased mucosal toxicity
and/or irritation. Of course, the composition can be an ointment, a spray, coated on a wipe,
coated on a biodegradable substrate or the like.

Composition for Treating Platelet Aggregation
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DEFI NI TI opi8hephgsphunkiptveith decrensschaueesahioxiditylanf/py éritationneani ngs set forth

bel ow, whjch nmay. or [l ] their generally accepted neaning:
The term ioft foff Pheditle Hk] %R%% %ggs generally classified as

nonst eroi dal  The present invention provides a composition for treating ulcerated tissues including

an aqueous emulsion or microemulsion comprising a phospholipid, a bio-compatible oil and
zero to a therapeutically effective amount of an NSAID or a non-aqueous including
comprising a phospholipid, a bio-compatible o0il and zero to a therapeutically effective
amount of an NSAID, where the phospholipid is present in a sufficient amount to reduce
tissue ulceration and the NSAID, when present, reduces inflammation of the ulcerated regions
of the tissue.

Compositions for Treating Oral Ulcerations

The present invention also provides a mouth wash including an aqueous emulsion or
microemulsion comprising a phospholipid, a bio-compatible oil and zero to a therapeutically
effective amount of an NSAID, where the phospholipid is present in a sufficient amount to
reduce mouth ulceration and the NSAID, when present, reduces inflammation of the ulcerated
regions of the mouth and the amount of phospholipid is sufficient not only to reduce mouth
ulceration, but is also sufficient to reduce or present NSAID induced tissue damage.

Compositions for Treating Oral, Esophagus and GI Tract Ulcerations

The present invention also provides a drinkable medication including an aqueous



WO 02/118y1.4 -14 PCT/LIS(I11/S1((IS anti-inflammatory drugs, including,
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active, preferably, the conponent is pr‘é ent in an anount | ess than about

0.10 wt. % of a given ingredient, and particularly in an anount |ess than
about 0. 0SMisION FeankEosHEsien cemprisig arhospholipida @i hjecgmpptihle o8 o8 Feroatoi on”
means t ha hah il I r A | -l .t.0 about
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. about 1: 5sufffiafent ambuaut, tofreduce abeuth, e’éoﬁhetgﬁs,cj?ha/,r% GIdres p&efagilohxenﬂ Iﬂwmg%mb,t 2:1
to 1:1. The termzw tteriojuc phospholipid enbraces a wide r ange o
phosphol i Bi%eg Preseity GAVGRS ipiAmRgion ¢ihe Weerpisd pegiepTRithmpeiorsonkagus and/or
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|1 # er zwt E Bh Fé’ e erén

am des, as we as various o terioni c phospholipids.

" bi 0- conpand/bt €l twadt tilcerdion, tans atsol suffivadnt tasdineevheappesemtadS AN induceitissue
consunptign by the FDA or animal consunption. The term "internal

adm ni str 4898 or "internally adm nistered" neans administration via any

techni quedoﬁéosﬂi(ﬁlsﬁ?tﬂ%aﬁﬁgggﬁEﬁﬁ%n%itiroﬁc" ly into the blood stream a

ti ssue site, an organ or | W ut first passing through the

di gesti ve tr acflhe Preseneinvetitiorahlsagnovidest ayatdrops’ inctuding &l aquibousn estubsicador
nmeans admnni stratfion via.outh. The term "topi c; adm ni stratjon" or

T op cal | JPAHTL GRS RHOSCHARIC & PP RF e & Sheor 6 AdhSHRWIEAY he
skin, a migesak aaRlunt 8VA1 NSAMS i€ ¥€aqitohd Sohtford MR thQ%ﬂ@s{Ph@lﬁ?@ St {9 a
surgi cal procedure, or any other exposed bodily tissue. The ter

"associ at kewTicienpiregunt ereducesyn inflasovaticsrand/oheleeatibn arisitatiopimdsheBBAID,
i nteraction bet vvelgpir& such .as, the intera

NSAL D and hql i pi ti
bot ween oV ERERIH b et munn oo o T oo eah s e iornalJeghomat b -
means t hakyd aRRHRS athBurtFpuegsholpidis SuffieRht Act&InYy fNREGREyRRammation, but

is also sufficient to reduce or present NSAID induced tissue damage.

Methods for Treating Ulcerated Tissues

The present invention also provides methods for treating inflammation and/or
ulceration disorders of the mouth, esophagus, GI tract, and/or eye via the administration of
an emulsion or microemulsion of this invention.

Composition for Treating Central and/or Peripheral Nerve System Traumas

The present invention also provides a composition for orally or internally treating
spinal cord, stroke and/or traumatic brain injuries, where the composition includes a non-
aqueous carrier including a phospholipid and a therapeutically effective amount of an NSAID
or a non-aqueous including comprising a phospholipid, a bio-compatible oil and zero to a
therapeutically effective amount of an NSAID, where the phospholipid increases transport
of the NSAID across the blood-brain barrier or into the central nervous system (CNS) or
peripheral nervous system (PNS) allowing more NSAID to get to the trauma site and reduce
inflammation, where NSAID reduces inflammation, platelet aggregation, pain (nociceptive)
sensation, cell death and/or apoptosis due to inflammation.

Methods for Treating Central and/or Peripheral Nerve System Tranmas

The present invention also provides methods for treating spinal cord, stroke and/or

traumatic brain injuries by orally administering and/or directly administering via injection a



a negatively charged functional group at biological pHs. The term "anionic
phosphol i pi d* nmeans a phosphol i pid which has an overall negative charge at
bi ol ogi ceo Ek8s41The term "neutral |ipid" means a non- charB@UUBHIEHINS WO
(12/08s-41-4 -15 PCT1USQOL/ S160S The term "emnul si on" mneans the suspension of
one inmm sci bl e phase in another imm scible phase in the formof smal
droplets of the first phase in the secoid phase. As used herein, the term
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unexpect e€Copymsition for TrieatimgAGiheimen'cDiseasend enhanced t herapeutic activity
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Methods for Treating Alzheimer's Disease

The present invention also provides a method for preventing, treating or ameliorating
the symptoms associated with Alzheimer’s disease including the step of orally or internally
administering a composition of this invention orally and/or internally according to a treatment
protocol. _

DESCRIPTION OF THE DRAWINGS

The invention can be better understood with reference to the following detailed
description together with the appended illustrative drawings in which like elements are
numbered the same:

Figure 1 demonstrates that in contrast to the high number of gastric lesions observed
in rats administered aspirin (ASA) alone, rats treated with all three aspirin:lecithin (LEC,

using the lecithin oil, Phosal 35 SB) formulations having a ASA:LEC weight ratio of about



WO 112/118; A1 -16 PCT/US(I11S160S therapeutically beneficial effect in
preventing and/or reducing ulcerations in tissues, especially tissue

ul cer at i wo @aissad by radi ot herapy and/ or chenot herapy. ThRCHBSMAdBouUS,
fluid bio-conpatible carrier conprises a bio-conpatible oil or m xture of
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phosphol ipid is present” in the amount capabl e of reducing the pathogenic

ef fects ofwitththe iAthin oil hica Weightrativiofhs , awae sigerisantly gnhaneassbhus sol uti ons,
pastes, sem -sql.ids,. dispersions,. suspensions,, colloidal suspensi or
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carrier including a.nh Pl . AL D, pid is in
an amount SURFTEr ey BRBRBRF oG O L1 WE BehiIRa IR S 5
reduce the G tEiginei 14y g@aphichiey dphdtdatd helatisetodfyper-algesiaindacadshy SpinalCaati| ows
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phosphol i pi d- cont ai ni ng atible oi1" or a bio-conpatible oil and a
phosphol i pi d, oFignied grapsicalhedepirtts datardlaing ta bodyheight gaivoner week pésikidin

composition .wi.th reduced NSAI D,pa ic pffects. The present invention

al so br oaﬁa}n?léfoa@%lu’fe?rat%f‘ﬁéa“?gfeﬁ%’éf@ﬁaﬂﬁ?%‘Hpa?%ﬁmi on, pain or other
NSAI D treat abl eppatd %gpﬁaaltgyd@@m BAts bEfiRtoABc Rt Rihbioe fdRReMEfi@f Sfinal
phar maceuti cal formul ation including a non-aqueous, fluid carrier including

an NSAI D aferddnjyimy 635D tieplied withR-douphefep hod Bruptafpicd i s present in an anount
sufficient to reduce NSAID pathol ogy and the NSAID is present in a

t herapeutically effective anount, where the phospholi pi d- NSAI D combi nati on
all ows the anmount of NSAI D adm ni stered per dose to be | ess than an

equi val ent anount of NSAID in the absence of the phospholipid to illicit
the sane therapeutic effect.




The present invention also broadly relates to a nethod for preventing,
reduci ng and/or treating ulcerated tissue and/or reducing inflammtion,

pai n or woh@wsNSAl D treat abl e pat hol ogi es associ at ed w t hPET/E8UE1605

i nfl anmati on and/or ul ceration by adm nistering an effective anount of a
pharmaceutical fornulation including a 1E)hosphol i pid and optionally an NSAI D
i n a non-aqueous ca~~ier, where the car Yer is a bi o-conpatible oils or
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nonaqueous, fluid carrier including a phospholipid, where the anmount of
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t herapeutic efficacy of the NSAID, while reduci ng NSAI D pat hogeni c effects.
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without Iimtation, G danmage such as ul ceration, bleeding or the Iike

o, L, oA oA ARIANAL P~ _ N 1 - o o o . . ——— 2



of the NSAID as evidenced by the data present herein. For nore severe
condition such as arthritis, Al zheiner's disease, CNS and PNS traunma, or

ot her nowe ®asere condition treatable with NSAl Ds and/ or MRABEPHEPSI ds, the
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exci pi ent; and/THe fefth '®Ralodinivifbtionfenetdbl tfidséred'Ongaihadminisiation via
invention relates to a conposition including a relatively high
concent r attheithof a non-steroidai anti-inflammtory drugs (NSAID) in a
non-aqueous, fl4i iy ] Wy ! r Bk i ‘nistrati

bi o- conpati bl e ’gﬂe]qe%ﬁd{og?%}]%%%ﬁ?{ag% Or tt(g‘ﬁ%iﬂgs%"lo Ilq%fégp Ellie(?gl §%(?glp%:s(t)lr?%g?i bl e
oi | . The caitdaeturfadetdueh andietski, hymuoddiqel layer, dodiyej otissuaehd/desrgan sxgdsedi ent
anount phospholipid to reg%ce pat hogeni c af ;egitls.of the NSAID, to increase
a bi oavai |dusingiaspreieal precesass; 95 Ay AU cxpRSeE 2OdUNESRP® avail ability across

el ativel y hydr-ophabiCrReiddithtdnblal® M8t nbni2éWlehtHelié Gndloh yHpkca
body. Preferably, the resulting conposition includes a relatively high
concent r atinteraction detpreos phdSAIDdnASphB phekimd suthi as thedotepictian beteen ayulN ‘égl ,

the resulting conposi.tion ingcludes a relatively high concentration of a
phosphat i & ‘ittﬁ%QN%RBWPéQgB‘gi ated conpl ex. The present invention rel ates
to a conposi ti oppd @fh Yslh#@riBnit Cmakis\RAY nb18dule in¥¥adehdth 8Poditively larfddbnkSO1
/51( (15 concentration of an NSAID in a non-aqueous, fluid carrier

conpri si nga pegatively lebinigpd Gimstianal giiup-a bigdegiraipklsoi | , where the phospholipid

is present in anmount .suffjci 1.0 reduc t I f

NSA D, to. i nor eNbEREReP B LR PRl pi pedt: oS RoRPRR S B Fokralnekiliy o
avai | abi | i §par@cat®islogiehlgfHsvel y hydrophobic barriers in an aninal's body

i ncl udi ng a human body, where the conposition dose is sufficient to result
in the deliveryTh¢ teamt"mevtsg) dipid"qagans pmentchoiged ibldnt of the NSAID and/or the
phosphol i pi d, where the anbunt of NSAIDis |1-10 fold | ess than an anmount of
NSAI D needed to illicit the same therapeutic




effect in the absence of the phospholipid. Preferably, the resulting
conposition includes a relatively Ivgh concentr ation of a

phosphol wo @/088AkD associ ati on conplex. Particularly, thePCEEMISIANG
conposition includes a relatively high concentration of a
phosphat i dyl choli ne NSAI D associ ated c %plex. The presence of the
phospholipid in the conposition of this-Invention also reduces general and

speci fic pathogenic apd/or, toxicity of NSALDs._ Thus, th hosphol i pi ds
reduce and/ or ﬁ e i n?m‘gléangé‘IF&ﬁ%IﬁEfu@lsPB‘lsf%ogaﬂ? HI‘Q‘(‘?CEIIIF@III‘a%f o arothe?
acet am no itg@%ym BRGEnIHCint(Re §d3Bndetinsal &5 vl on,
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-to foam a sol U ORmAsiBR Al BoPGHEmS Aloiidn watd nSRRESIHaNdoe nsLRPAARIMFat &

col | oi dal suspension or a m xture thereof, havi ng arelati velﬁ/ hi gh
concent r ateastrone flay after NSArBtiomMetierahly does notseparate fenat kagsoni sveek, particularly

h hol i pi d- t ai ni bj .0- tipl il bi. tihl, i
Phosphol | B9 TopRERIAS Sy & 187 SPEDapeng St Ferr it PHET b uSy Maepfiiye, |
hi gh concent r atthofraf"s@bRIRRRRAIIROK MM B oflS A Mot iniRtirEQBPARY not separate

Particularly, the resulting conposition includes a relatively high
concent r afaraw ledst aneday pfient praparatios, ipheferably dves 9196 senaratel fetorfdeask oneEmigeki i i ed
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bi o-corrpa;ﬂdaﬂﬁita%_l , a phospholipid in an anount sufficient to produce a
t her apeuti cal | eneficial effect and zero to a therapeutically effective
anmount of an NEhe Eranrelatisely thidronbpbipbpisiesy’ dueans any paerngh dpferngk, cellular or

phosphol i pi.d i 1,S0.. i Ci Lhe..p i f
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carrier cérprsoselseel layepapMaimaplemma (sHplar ﬁIeH&’r"BIeby-nIgB rI’g}SIdI'IHP’é‘ CTofr 3py

bi o- conpat j R - Rho: oY . ' ?ﬁHI)Ib i on
i ncl udes © III%I %3%%50?% o%llﬂglvl?lg%gygrpdeﬂ%?%&{@ EﬁIIIg(ﬁe é%% etI\%Ir%I;ItnItéoIri\%cr) a &
phosphol i piaieridfhBretlasagt thbn bpdrophifit enaterPds.t i cul arly, the resulting
conposition includes a_relatively hj conc at | f

phosphat i dyl chol i ne- hu&ﬁf(ﬁplrﬁ‘ Il&{IE&’!ﬁ)l\j nvention al so
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relates to an agueRisidF 1k % ﬂ‘hhﬂihi@fe ShatRARREEA fBAn1AGSHoRG@irfg a non-
non- agueous cai i er, ere the carrier includes a bio-conpatible oil, a
phosphol i phoedus, fuid bimoormpaibld ¢arfierincluding aphosphobipidraad aptiondllya WFAID can
beneficial effect, and zero,to a.therapeutical ly effective,anount of a.NSAl D
and when PRORERHIY GPicbh fostingd THRBEML U5Fe iSRG AR Fo I byRbedid
suf fi ci entefefts lof USHAD! AWniRBEROGE "Whe® tHea S AP s priRnf\@AVdRht Ty GINSATS to
emul sion can al so include bio-conpatible enulsifying agents to maintain the
conposi t i carrien in generally Gbmeshausiler foorbouk i difd edhigherdsalis imhighfyheoncamigated
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periods ofenhidtRd tR8pRAidRlcHvity A BaNS D, Corgiébgs i weight ratio of NSAID to
phosphol i pi d-cont ai ni ng bi o-conpatible oil or a biog-conpatible oil and a
phosphol i siatier By Eemrappntd:1 tmabausd ifl, prrigulamitos abput A l9ded and gsresiapB 459 on
having a r I?Ii"l’% ¥,1hi gh concentration of a phospholi pi d- NSAI D associ ati on
conpl ex. Particular! y, the resulting conposition includes a relatively high
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formulations can be in the form of a solution, a paste, a semi-solid, a dispersion, a suspension,

a colloidal suspension or a mixture thereof.

For composition that do not include an NSAID, the phospholipid itself may impart a



this invention including the step of adding a given anmount of a desired
non- agueous conposition of this invention to an aqueous solution in the
absence wo qresamce of an enul si fying agent and m xi ng t RCEBHIELSS on and
the solution for a time sufficient to forman enul sion, where the

enmul sifying agent, when present, is present in an anount sufficient to
forni a stable emul sion. The present iThPention also relates to a nethod for
preparing an aqueous m croenul sion of this invention inﬁluding the step of
addi ng a thempentieatiyirheneficial gHestr d PrayEntRLABYET dBdNdRY tlesRalnS 1y Hssues,

invention to. ueo Ol ut | ' : e of an
enul si fyi Wﬁeﬁé&ﬁguﬁu@ﬁ%&lﬁéusggrt%%g%%l{)}ﬁgnig Z%gd?g% Gt fl{glﬁe? fatine
.sufficient to TRrs my@AqesBkSGE, biseomphidiie icagicdr emgristssh bio-vordpatible oil or

m croenmul sifying conditions to forma WO 02/118; A-1 -23 PCT/US|11/S1A IS
M cr oenul wixdwe Q%M@Omn@lwss@rfﬂﬁ likes subatarces e bigrectaptible ail opikmixtute, 5

-amount sufficjent to.for t ety hSi éﬁﬁ ﬁ?é&%dtﬂ'{@ to. Th
enul si fyi‘f‘f’é‘%’( ﬁpa%allgdp&gﬁg qﬁgépoggg@sée}q{%gﬁ%% sh[c)) 0 |hg| dt emsef\(/)es ﬁave
some enul &h&mit@gpnt;sPn@lﬁ;ﬁﬂP&se@am@siytdr etaudfiitionTo rtchnigr 1sshffmient bOpreTing,

present invention also re

tes t ition f ducj i, .
i nf | amat i wduea@tieat trl@erati%?ﬁﬁgaﬁégn gﬂ%ﬁﬁ?ﬁ?@%@%@@h@;h@g uﬁﬁ%&%@%ﬁs‘ﬁﬁﬂ%

effective, a Nss;ﬁg [ 108 bl $iRBaidied, t O
reduce th@%@#‘%&%ﬁéﬁt@kgyﬁég@g@g?ﬂ?he Aﬁ%@%\%\hcg?gé t%hlgg’c%ﬁcbdgﬁglzti on reduces
ti ssue i nkidasyralaimape, aindiniNGAlDvasesiar biidease andlos sideygifects bychr &g iighe dleas
illicit the sanme therapeutic response,in the absence of the @hf)ﬁ_@holi id
with decr Bessre. ftkesassierositiomposisanginaneriofalis; SrPkeeaih By Prardial MEF U at i ng
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fox reducing pla aggregation 1n Ing a non-aqueous carrier including
a t her apeugémpaditiynsafaheet fovaedivosat moitte esdiBagd anddGhulserbfiprciesviting ferumer of a
phospholipid to reduce the pat ogenf'éc_ effects of. t he NSAI D, ereulst.hne "
conposi t i 6#SES QY seHoIPIRPYE PR m&&&mj qrpRShoaYarions KRIRITHT ARGt H d NG R Y
Lypical | y e QunldidhbChd adelifichRiPalddanARRUPIG: b oS BANBEad inisRedhieNCe
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of the phospho wi th decreased nucosal toxicity and/or jrritation,.
Conposi t i erixédprofomhtinahediy ndmimst@singinriosie dumgmndisatter rdiotherapy and/er
relates to a c osition for anti-pyretic activity including a non-agueous
carrier i GEPHRS E%P& t herapeutically effective anmount of an NSAID and a

suf fi cient anoypiyRiod RIBASARAL hRd Gatbs HRALBE tHelAvaRéaganhas cofgotisiond t he
NSAI D, where the conposition has anti-pyretic activity at an NSAILD dose

bel ow a ddisdudipgiacplidspheligjdiand iant NSAID were formeds gitkert Byeinapallyt dlesalwagdhge in

the ab f the. phosphalipid with d i c
i tari oRSTBBRBBSITFONERgr ey pich A iep ARt p EHEP Sy bR, a R dhe o
present i RyERIVRRbY kAl Afond edapopiiidashitheNSAID viasdissbived inl anerjatond solutisues

i ncludi ng an aqueous enul si on or_ m croemul sion conprising a phospholipid, a
bi o- conpatt bihichshe phasaholinid was added Hiotlayed by b’QPP‘jIZ%tfqlbﬁheg%Pragﬁﬁ‘?ﬁarﬁGf’” fi

NSAI D, - wherg chhe LRty b Bor@p YT T EleSmbceRiTR HiYst bt @EUCE
tissue i n%”gﬁﬂg’tppganq%%gbﬁ%#@?ﬁgg@%ﬁ?ﬁﬁ?grr]ll}j t I‘g[pNSAI D, e%?léer‘l3 present, reduces
i nf | ammat i 0phesphbtidyl@ioliae t @) rsgihenshosphaliped teithsu syntetiqally i prepared fsueh as
Treating Oral U cerations and/or_Inflanmatio .
dipalmitoylphosphatidylcholine (DPPC) or as a purified or semipurified compound.

The present invention relates broadly to a pharmaceutical formulation or composition
including a non-aqueous, fluid carrier including a phospholipid and optionally an NSAID,
where the phospholipid is in an amount sufficient to prevent, reduce or treat tissue ulceration
and/or inflammation, and when an NSAID is present, and the phospholipid is present in the
amount capable of reducing the pathogenic effects of the NSAID. The formulations are
generally viscous solutions, pastes, semi-solids, dispersions, suspensions,  colloidal
suspension or mixtures thereof and are capable of being orally administered, directly

administered, internally administered or topically administered.



WO I12/fIBS. I 1 ~ -24 PCT/LISOL/sl (GCs The present invention also rel ates
to a nouth wash including an aqueous enul sion or m croemnul sion conprising a
phosphol wpi it/08m1bi o- conpati bl e oil and zero to a therapeuRGEHPIPIERf ecti ve
amount of an NSAI D, where the phospholipid is present in a sufficient
amount to reduce nouth ul ceration a. nd/q7r i nflammati on and the NSAI D, when
present, reduces inflanmmtion of the at¥lsct ed regi ons of the nouth.

Compositions for Treati ~~Oral, Esoahagus and G T{flgft Ul cerations The

present i nvent Terprasesbioventiardsiates broadhy iRiepbpanareei Gat e aUAR PLERTRRPSHIPD
agqueous e n mer Si.on: . - iR
b1 o- compatttspistc: fou 5T batief BIRAS, REnRARNENA L BIAD where the,
. NSAI D, whglicaphdlipi iwoimpmodrhgind sifficpeme septevernt, mdacd 61 todag tissuembcendtionoandiuce
nout h, esophagus, and/or Jd tracqbdi fl ammati on and/ or ,ul.cer a igt?? and the
NSAI D, wheadugs s &Htioxieryiobds NYHDan{heats oh agenarreoyss g opE Jiecngion ne
- mout h, esgp&ﬁgﬁﬁiﬁ%ngﬂéﬂ{lgﬁ h b A&k raf R EP N ORI & reddc@@lvoNEnd¥f@in effective

I nf | ammat I on e present-i ﬁventl on also relates to eye drops including an
aqueous ethstpiatic anouritol teN8 A Tlwobpnilstions ae pénesgplyolisqoisisolations, pastes,
bi o-conpatible oil and zero to a,ther E)e ically. effective atgounf OCL an
NSAI D i n 8¥niztplideudisRgFigns:oisPERTns ¢ l%ho%‘ 198i F PUXHIesJBRECT A are
sufficien . b B L QR el lok tiddOR sdhikRRdNSAI D,
when pr eséﬁ%@%ﬁ%@s&?{ f%da%lrlni?r%sﬁr%% I%t?mtiﬁg agx)'i}gﬁgtglfseg& a(?%ql \?viat h uveitis or
rel ated eye di Shegresentilventionslsé mlat@beadiyiga Wetwdaf preparing bhe pharhiagerdipal
Ti ssues The present, inyention also relates to t.hads. for treati .
i nf 1 at | un&BRYRAANaARUCIRg & SriFk of rubiing & sohd ﬁﬁé‘ﬁﬁo‘ﬁ’tﬂh? ‘%é’é‘@aﬁﬁs%‘gs%mdﬁ"
tract, eygneAngé g&m@ﬁ fefudbdd bIRIBROIARELShtattiReBialcBtphiisie Ul of abRScothBatibie

adm ni stration of an enulsion or mcroemulsion of this invention,
Conposi ti oil fmt aTpkespholipidCentmixturandhereofbdpi fomar al highlyveonsoatraied Tl

The present invention also es to a c gsition for orally or
i nternal | §°¥‘P8%Y‘?%B"tgﬁ?$wdiﬁ/ﬂb %alﬂ?ocﬁsgmaeﬁ%?tgr traumatic brain injuries,
where the c0rrp%Eb}éa&tiiﬂ@énﬁaﬁﬁls@bﬂﬁa??wawg$o £@kihiod foritRatinglinfigmaation, pain

phospholipid and a therapeutically effective amount of an NSAID or an
aqueous sk utthen NSAID widatdble M@%Ms administening el aHP¢tyca29RBEHI98! 2 pi d

and a therapeuti cal effecti.v n f . A A

(o g, mmparsiseialformauin i ndtie tbpdpdbs IR SR R AREARS tna
transport aGfhobpiRlipRAWReACHhe pRosphelipid eoptesait n Hreamowtt saffictent tugreduwreeN NS D t 0
get to the trauma site and reduce | nflannnation, where NSAID reduces
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i nvent i on ladsShar &1 afesaltmt anduno df NSoIDt inethe Ebspnspofite phosgholipidr oladicatribie or
traumatic brain injuries by injecting a conposition of this invention

ei t her i ntsamg theappeufic effectadni ni stration), an artery (i.a. adninistration)

or directly int AYIRioR | | fcRioti e R&entinB9E Sickfing/
phosphol i pid i n’@}cgyggsgéﬁfry%ﬁ?%gﬁs?bg?idg}ﬁ‘ééfa&%gﬁ) gcr 0SS 15t?hee’nbl}‘l;g;odbrca#gﬁlhnbe?rrri er
or ot her nedatingeanéeatbdriisiwer andibt ceducipgninflemhBaibn painget other NFAIDr traatablsi t e
and reduce inflammtion for,'h. y. and,i.a. .adm'é}i st[ati.on and ”hesterin an
phosphol i maﬂ‘orl%ﬁi??cé?"i“ﬁ@dp‘éﬁt JENT 6"%@‘. ‘F‘&ﬁft“.%p BRYPH JIRERPR By, admjmt s an
adm ni st aliifvd Khe Bf 2 JRENREERRA TR Bludinbe phoditalipR dnd optiofillyeat | on
for anmeliorating synpto of spinal chord, stroke and/or traumatic brain
injury, WISSAID e mediqadnonarierciiere thegarisr itaibje-compatile ity arikiuse theigobf an
NSAID in an oil . based or ter hased rrj i ngl udi el

where the NSAI DlaRHTFHaED, SSISP{%I}QPrpEIBS ﬁ@%‘% g%atalghéé%“l ?B iggﬂacglg{?r%?ggﬁllhﬁ?ﬁoen ;
medi cat i ongonYhiRing altie.coRPRIFSE bilanclhaiak Laqﬁog)}ﬁﬂﬁbfd qichns nep-pasified hictthin oifs t he
NSAID to reduce swelling of the traunmatized tissue and a suffjcient

concent r at whishafaturplly &l Pheisphalipid¢ end dheranthegasitipg: Frmulation represent a

solution, a paste, a semi-solid, a dispersion, a suspension, colloidal suspension or mixtures

thereof or composition with unexpected properties of low GI toxicity and enhanced

therapeutic activity.



effects of the NSAID on the traumatized tissue. Conposition for Treating

Al zhei mer' s Di sease The present invention also relates to a conposition for
prevent i w@ 02tossati ng or aneliorating the synptons associ aREHUHIHT60S

Al zhei ner' s di sease including a bio-conpatible oil, a phospholipid and a
therapeutically effective anmobunt of an Al D, where the NSAID and the
phosphol i pid act to prevent the onset 0f°the syrrptom; of Al zheiner's
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vent i on it if % PG O ot Do BILbEEN IR AR R IIER e,
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radi ot her af&; aond/ or chenot herapy, where the nethod includes the steps of
admi ni st er Yrandrabaet 40 Wt.%punt of WO | 12/ 08s~1~ - 27

Generally, the dose of NSAID containing compositions of this invention for general
use ranges from 5mg per dose to 500mg per dose. Of course, smaller and higher dose

formulations can be prepared; however, this does range encompasses the ranges typically



PCT/USII'1/SICFI'S a conposition of this invention including a bio-conpatible
oil, a phospholipid and optionally a therapeutically effective anmount of an
NSAI D, wiverca/oktvas phosphol ipid is present in an anount sufBRGIEUSAES1605 prevent
and/ or reduce ul ceration and/or inflanmmati on associated with nucositis and,
when an NSAID is present, the phospholipid is present in an anount
sufficient not only to prevent and/or fl®duce ul ceration, but also to ensure
that the NSAID does not further exacerbate the condition, to the affected
area of tdrobadiedgol NSAIDs conpnediatlp available Pacfetably, ﬁfeﬂ‘&A]iIhdﬁsetdlge aplfyorar

h th Pr ef bl th t d d f
i i ot r M HBR i AbGUGYA5a1e A o5, BRI Do GO 3 OB AUDE PEHASr
. chenot her apyeg 9%:9[}%&? @1&%/081{% th bt laﬁﬂ{(gﬂfer ?@éil:u%ht)ﬁﬁ HYEREhRBd at é’ach

mucositi s epi ral mnistrati he conpositions o
i nvent i oNNSIP lesnpdiffarémnivsaragprpet eatddi| o the diker sedl thiese aangamawomsamdbut ion

.as small droplets Iﬁ the foam of an | si oag m cr oenu S|tg_[t or thlﬁ

The snal | SRECHPPELS 2 étpaeﬁthaua@atéﬁw%qutr%ﬁ&r Beequnter Wheth B, t‘émﬁnd
other ingg&gl; nfﬁiﬁsanclqmﬁléé thAURHn i uEEEiUﬁé?ethaSI*ﬂ sRéulll agsol Bé‘ﬁécog-lfﬁﬁbdcﬂiﬁpﬂfé' tion
of the presen nvention can be used 1 n conj unction with any nouth wash or
or al hygl enapdsitiondfdbis duventicd dalbotgust redelefanNRAR, |bohndleéeanN§AﬂDmaM®- Pat

Nos.: 5, 407, 663 5,,236,.699, 130, 5,850, i ncor d her.ein.
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adm ni str | of..th |nvet|o
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m xture OfheQnuEiiioad | Gt Eil‘?\fS@HDs) NoéeRYRibe (4.5 Cadetimiaspien hidmed daiegdliexed
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pr epar ed nd fo | si ons | sio ous
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Li eber man, er ‘and Banker {Eds.), 1988, Mar cel Dekker, Tnc New Yor k,

N.Y., vol umpla etpggms@wxmgdﬁs redpeedpihe medhistion ean begaeryomay viold 1edugtidmn,
R e er and Ban E n Iume
R eger and, BANRE id F48 et O Ron M RSLon ol ol bl 1.l

Banker ( Egeduktiod 988boltba ¢elfoldetddeactionl iitCmg NewllYatose. IThY. increaded rido-2¢tivity 335;

H guchi et al., in Rem ngton' s Phar mace L VWO, U2/, .
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phases. | neie SRR ant AU he R ATR R Bl e TGRS gy
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di vi ded into ahd dispersed as mnute droplets into a bulk ueous phase t he
resul ti ng NSaiibddilyi dmse isjuentets agrgeoerally mmhh@he( o ywjcadyathe Haly, dCEmﬁngF‘Q)ns

may cont ai ts in addl

the acti vﬁoavdt,mtt 6 EpoBE P it 486 PisruBP Foh Pl aPPREIS Eri e
phase, r Hé}aﬁﬁnﬁﬁlat ?Sﬁd)rfn aBSut 509Rab absut Bb@@tﬁg pBhiiyIBe estetiall ﬁeztpabmue nt s
such as e |SI iers, lizers, dyes, and antioxidants may_ a

present il oeamlgso aheutz3)0fmgdwmd daphégm&mqnbatccé elifiescy of phaswhah@é NJ%AID

' gﬁ ;H) |p L © Iecgllj‘li lgag a\%{ th%rdgsectﬁ r%{t 3 I%%iea cr Bh?apggﬁgffﬁactt %H’BG?CSO?@m%hq ﬁtc?éaSe

wat er - i n- Ghlpattidpeic OF tdWéig/ of the NSWIDI WcoufsdCthiscaniphanchdinbib-attivitysofthe en
provide certai n advantages that sinple bi narg enul si.ons do not. Miltiple
m

emul si ons NeAUPs allpwslamer desss ooibe NirAdbisde be admigpsteedy enul si on encl ose smal |

wat er droplets {00 i
droplets encl osé%g%%h% %u%%%gélwvgﬁéeﬁr %ﬁ@ﬁ%ﬂ#ﬁf IﬁﬁAganﬁ%?Fy Cg‘%‘fﬁﬁ%g&g
provi des anaveitivhpwhene! the DEAIPnis|dissolved adigpetdeds auspended ed otherwise tligedmtmna

t hernodynam c stability. Oten, the dispersed or discontinuous phase of the
emulsion is well dispersed into the external or continuous phase and

mai ntained in this formthrough the neans of emulsifiers or the viscosity
of the fornulation. Either of the phases of the enulsion may be a sem solid
or a solid, as is the case of emul sion-style ointnent bases and creans.
Clher ~means of stabl i zi ng errul sions entail the use of errul Slfl ers that may
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-2 9 PCT/USITThIG T 1, p. 199). Surfactants are typically aniphiplulic and
conprise a hydrophilic and a hydrophobic portion. The ratio of the hydr
ophi l'i ¢ Wwo d2mesfydrophobi ¢ nature of the surfactant has DREHUSESAEF t he
hydr ophi |l e/ | i pophil e balance (HLB) and is a valuable tool in categorizing
and selecting surfactants in the preparation of formulations. Surfactants
may be classified into different cl assed)-based on the nature of the
hydrophi Il ic group: nonionic, anionic, cationic and anphoteric (R ege n

er, i
Phar maceutdreaqueDuscagderiabissconipatiblermb incliding psulfeientapouat o aphospholipghig,

Mar cel Del gker, .Lne., New York, N.Y. ne. r.al.l
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hydrophilic properties such that they can soak up water to formw.o

enul si onsdesetdepentdingorn the patiens thesesmiditiongnd ptheefastoss | Prefgrabl thedpsageds from

. lanolin and hydsophil i trolatu Ei nel YA [ : n
used as qBou i Bieppu o g Re et bl dhs hiediB o B0l aSpeciR Eplliah BEET, |
Vi scous ppapishiaily 80 abbieRss toubburkopof the racomngadeddase hedlied tetueha speciieayy
met al hydroxides, nonswelling clays sych as bentonile, tft agulgrilte, .

hect or i t econdiiatn. nherreenrpmendedsiapags reqpreMsPERAPT 281ER @i PY ¢ &VEN conglition

| | oi dal ' ' LSl . B i h
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mat eri al s FRep@iRationel the ¢itle andewaiivel]l established utitinons and contribute to the
properties of emulsions. These include fats, oils Xes, fa%aégrazgci d%le

fatty al cohol s Thegempositiqnsioéthisinyentionsraalsaipghderii)a DaEBqegh cepta

preservatiye L OXI ! ' r%%‘? HhGala Resagsech -
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N. Y., vol @ver dthep anB@Gdaritsl approved fGhaimam and ahine|cobasagienFoy tiesFDA. and

Li ebernan, Rieger and, Banker (Eds,), 1988, rcel. De r, Inc... New York,
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eSS ST LSRG SR e e
These dis ' lah @ hib@luns ehdih t fidetMeTahdl i ze
enul si onsF@g}é@ggHf%ﬁé/%)%ﬁgy%?@ﬁi%l?gﬁlﬁpﬁﬁag ar ouund t he di chelr sed- phase
dropl et s amicttirys oncopdhiiatign tthereof, S¢d i pharmpcautisaliy pegeptableppmaunt o adeod

enmul sions often contain a nu r pf ingred :
proteins, CQIOé?tbqnsorefWH'tBWS%ﬁ;an@?ﬁBgalm? t%?%{ﬁ?‘%%%‘?‘%%@%‘ﬁg‘?{gﬁﬁégE‘rﬁga\?&%ﬁr’ of
m crobes, (asexcipiid Mel/dl@§ah ddjuvar®0 PCT/ USOL/ s1(11'S fornul ations often
incorporate preservatives. Connnonly used preservatives included in

emul si on fGeneyhb€pmpesitions ude net hyl paraben, propyl paraben, quaternary
ammoni um sal ts,.benzal koni .chl ori.de,  est p-h &I Chidn, and
boric acid. AntTl?)ex LGS né\%érﬂ 1§]|1 s%ﬁdé%'m%n y&g@é)gﬁl%fl o@m % r%%?ﬁ%?a!tnlggns

t 0 preventcofBéifatioR b h inef-sefroidheanficinftamadatan druist(NGAIDan s nos-aguenay, adf r ee

radi cal scavengers such as tocopherols, alkyl gallates, butyl ated .
hydr oxyani aseiie; B‘@ff*}ﬂ?ifseﬂleWﬂ@%ﬂ‘&fﬁéﬁé%l%%o?’ga%‘&lf rﬂjlsﬁltfgﬁt mém?ﬂip%ﬂs or a
ascorbi ¢ ?}%{ogjelg(ﬁ ie8d Hmcﬂﬁﬂﬁgfhlg glif Tﬁeecalﬁé}%itﬁ&tdaﬂﬁlg%fd/o?%iheaﬁﬁitﬁ)h%&ﬁﬂéﬁ as

citric ac raric acrd, _
a sufficient amount phospholipid to reduce pathogenic affects of the NSAID, to increase a

bioavailability of the NSAID and to increase NSAID availability across relatively
hydrophobic barriers in an animal's body including a human's body. Preferably, the resulting
composition includes a relatively high concentration of a phospholipid-NSAID association
complex. Particularly, the resulting composition includes a relatively high concentration of
a phosphatidylcholine-NSAID associated complex.

The present invention relates to a composition including a relatively high



| ecithin. The application of enulsion fornulations via dermatol ogi cal, oral
and parenteral routes and nethods for their nmanufacture have been revi ewed
in the Iwoanakine (1dson, in Pharmaceutical Dosage Forns,PQi/eHaShe, Ri eger
and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volune 1, p.

199). Enul sion formul ations for oral de,J ivery have been very w dely used

because of reasons of ease of formnulat r~01r‘1, efficacy froman absorpti on and
bi oavai l ability standpoint. (Rosoff, in Pharmaceutical. Dosage. Fonns,
Li eber n~agpncritegion of aa NS a(rle&s%q}l?wfgggﬁ CREIE EPPHFIER épﬁgﬁnﬁeﬁl?lgm %ork,
N.Y., vol i 2P ' i EfCin P3RBT RAHEent b &R@AcENAN,
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di spersing an oil in an aqueous surfactant solution and then adding a
suf fi ci entelativelynhighoncehtatiomhoto pivopbolipid §6Seihassyciation eanaples.c Badicelarly,

chai n-1ength al cohol to. for.ni transparent, system. Therefore,.. .
m cr oemul edﬁ%“%%&/@“&?%&‘%@ﬂ“&@?éﬁ%gglyj’égq ‘f?écﬂﬁmﬁ ' 88?1?53;’?%&1%?’6?%0 line-
i sotropi cgld DFAs@@Ji?tEH édﬁﬁf,%:kpns of two imm scible liquids that are

stabilized by intertacial filns of surface-active nolecules (Leung and
Shah, in: Cont fhklpecseRe aftbe pbéspbolipid:in Hid somepositiondiAbig ivvpatien glje reduses

Rosoff, M, Ed., .1989. VCH Publishers,. .Ne S - .
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geonetri c”ﬂ%\ g of the polar heads and hydrocarbon tails of the

sur f act aniq dRk-AMeands EVIaking thefEericrgl Compositiangraceut i cal Sci ences, Mack
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tetragl ycerol® nonool eate (M)310), héexagl ycerol nonool eate (P0310),
hexagl ycerastogpeted emhglax.e (P0500), decagl ycerol nonocaprate (MCA750),

decagl ycergl gggoi eate (M)750), decagl ycerol sequiol eate (S0750),
decagl ycersi gh@%ms 750), alone or in conbination with
cosurfactants. FleeRatihasicitiso reldfddad hyaduesiiirhulsibabha edapditonsiteinding

‘et hanol , 1-propanol, and 1-butanol, serves to increase the interfaci.al
fluidity byngreagiteouns ¢amjet, mhere the caricr mehudas a bio-¢amapiiiblentib apherrholipidigani ng

a disordered fil ecayse t i d.
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nown in the az t. The aqueous phase may typically he, but is not limte
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pol ygl ycerol s, propylene glycols, and derivatives of ethylene glycol. The
oi | phase may include, but is not limted to, materials such as Captex 300,
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al cohol s, pol yglycolized glycerides, saturated pol yglycolized C8-C 10

gl ycerides, vegetable oils and silicone oil. Mcroenul sions are
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WO (12/(18;A-4 -33 PCT/USO /S1611S is CH3 and Xis H In DLL-PC, an

unsat urated phospholipid, R, and RZ are

CH3- - ( CHED, 021088+ CH- - CHZ- - CH=CH- - (CHz} ~, R3 is CH3 and X RGITBS01S60Egg PC,
which is a m xture of unsaturated phospholipids, R- primarily contains a
satur ated aliphatic substitution (e. g, , palmtlc or stearic acid), and
Rz is primarily an unsaturated ali phatl%zsubstl tution (e.g., oleic or
arachi doni c aci d In Soy-PC, which in addition to the saturated
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Eucheuna G@idcpitéd canplerct , Eucheurra spi nosum WO U211185. 11 ~ -34

PCT/ USUL/ SI GUs ext ract Fatt acr ds, salts of (alum num calcium

magnesi umMgthtodder M aking Enawlsified)Compesitionsar ch esterified with n-octenyl
succi ni ¢ anhydr t I

Furcel | eran, T}%‘sp rgéeﬁgﬁn&grrlﬁmdl rr%i S%%Fagﬁsﬁﬁ% “S%‘t?%ds@ E?H{pg%{rlg%g uegHsr %J’allsi??%gum
G garti na thist Tn&éﬁtiion Wchinkngy khd step Q)f&&idmgacglvénahmyumcoﬁa dels’eed nhoh-aquedas e,

Hydr oxyl ated | ecithin,  Hydroxypropyl ceIIuI opy
met hy| cel |GQPaR9sitiopef; t}ltﬂatr%rentf%tt ta 2 @ldecus e L§108fmgt}d‘ S PTEREBES PEAR

gl ycol , i n,
Vet hyl et rorisfips FEE b fbshe ieloRpbifion 48 i Bololl ey Pk HeRCienp bt ™
edi bl e fatanfemmtsmg, whmdshe e\xbnlslfsmgragmtj wheét prasest, id/pressddin amaphosishfiaent
derivatives of m)ag ql ycerides of edible fats or oils, or edible

fat - f or mi g fPap pytabls gauls ‘%er 45 (pol yoxyet hyl ene 8-stearate), Ox bile
extract, Pectingpd e}ﬁ@.J.eH IiRGeRA! ARo TRMtES §6)a Rethngt ft ?ft@)aﬂh ¥ oAl adids

di ol eate, Pol yglyc ester s of fatty acids, Polyoxyethylene choI (400)
mono- & di mlcmbmmlelon o%wgwﬁ@nmcﬁmin{lmleymyétdﬁymga&ﬁl\f@mmmﬁiﬂ egived non-

nnonost ear at e sorbat 0 eth ene 0 tri e),
ol yor bat EHuy BRSO RS Yerts Ut SeER ek 8 At kst slisERET) &
of fatty ag &ﬁulsﬁfﬁ@)ﬁé@ﬂemﬂhﬁ§ fHe cdhipositivs aﬁ&’%@lﬁﬁb@m aofinie @ﬁffeﬁ:hefo fofm an

al ginie acid), Propylene glycol nono- & di- esters of fats & fatty aci ds,

Rapeseed otthulsion) [apdhsheetine e eemulsiop evgley caaiarepmpalailying dionditigas o form a
pyr ophosphat e, Sodi um al um num phosphat e, Sodi um hypophosphi te, Sodi um

| auryl sul fate, Sodi um netaphosphate, Sodi um nethyl sulfate, Sodium
pectinate, Sodiumsalts of fatty acids, Sodium stearoyl |actylate, Sodium
sul fo-acetate derivatives (nono- & di-glycerides), Sorbitan nonool eat e,
Sor bi tan nonostearate, Succinyl ated nonogl yceri des, Succistearin (stearoyl
propylene egcoI hydrogen succrnate) Sucrose acetate |sobutyrate (SAl B),
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about 50:50 PLGto PLA, are also used to prepare polymer materials. PLA
P1LA, PGA, PLG and conbi nations or m xtur es or blends thereof are anpbng
t he syntWetdxmssak ynmers approved for human clinical use. THEUSIMEI@Sesent |y
utilized as surgical suture materials and in controlled rel ease devices, as
wel |l as in other nmedical and pharnmaceutical applications. They are
bi oconpati bl e and their degradation préducts are | ow nol ecul ar wei ght
conmpounds, such as lactic acid and glycolic acid, which enter into nornzal
net abol i cmp@bdalyion, Wikt (e rermil styigopehty Whesprefennds yresencin an-aaougl snéfidient
acid) offer the advant age of a large spectrumof degr adation rates froma
few days todopmastably/miGraemylsipar vi ng t he copol yner ratio of lactic acid to
~glycolic acid.

51 51 ogi cal - appiLLETIARe SRRl S AEEBRaL baTbrll is kRO I TECSIUARR thimedves | o,
i ncl ude theveadgictennilsibfingpopemies.t hat can facilitate the bi odegradation of
. the polyners used |n the corrp05| tion. Preferred enzynmes or simlar reagents

axe prot ex88Pos) iong & eating Inflamation - hydrol yzi ng capabilities. Such
enzymes incl Ud? eﬁ@etsg'l‘&tihv%dtl Lo 2 B]tes% 9 BhPRSEoRfo Ibfeﬂur@ﬁ?h%e.nﬁ’f‘kﬂﬁ%ﬁﬁﬁ E,
cel l ul ase, dextranase, . ase, plasm n streptokinase rypsin,
chynot r y piichudifiepasmaqudoysogaipaine]udig) 4 ﬁlgmpast&ally leﬂ’ectlvegmount of an NSAID
chl ostri dopepti dase A, fi CI car bqxypept i_das n
10 0 —ahel & utheRm e UEs Y PSRRI K e BatBRSHS FHEFS 6 HEARAIY,
oXi dase Ofy Eﬁ'ﬁl%é ddtEpositith rb@ice s 3408 ifffanARatRRRE APNS AL dasEHetw Rlose¥hiically
degradati on enhancing agent can be used to regul ate inplant duration.
Sui t abl e cdumired amdhout thea sinnd tteraeppem respetgerin $he abssdes afithesphosphdlipid with
wi t hout Ilmtat atlnu xed, gold (111) conpl exed, palladium
conpl exes dedF3se g’t“icﬁ FP’(‘?‘B’rﬂ"@? qr gt atéﬂ"l opurinol (Zyloprimn, al tretam ne

(Hexal en) o3 dsfifn! fof TeEhYPPlateldlA sAREAfRS (Et hyol ), am fostine (Ethyol),
anast rozo!?ﬁ%?ﬁﬁﬁ%ﬁ—m%m@h rimdex), arsenic trioxide
(Trisenox), befdae ptese® iffatignetsd m@latebmmmélomfar gduting plataletaggnggation
(Bl enoxane usul fan intravenous usu n or al

capeci t abi“%fé ‘P%F Baﬁ)aq“?%‘ﬁéﬁmeéﬂ}c}u baé%eml ‘éeb?q\%u#%%h@m)
car bopl at g aPaffﬁwr@hhﬁhm &4 pmba&ﬁmd (Pridasd mtslpaiho 61@&6 R Ets @ thi BAID,

Pol i feprosan 20 Inplant (diadel Wafer), celecoxib (Celebrex), chlar anbuci |
(Leuker amh,electhsmrapcbsmqrmedmenpla}elet@ggrpg@ttqnmt ?IFiN§N @pye bedew p dage typically

(Pl atinol Leus A

cyt ar abi ni:éq gg ﬁ@ﬁcg%& ? %egl no?%ggl%el h %ggs]eg%glt&??&ﬁh és% (?ngi?%th
daunonbi C'd@cféz’r’déﬂ(ﬁ{ﬁ(:@kd] t&@awa{dmlﬁmaﬁon daunor ubl ci n( daunonycin

(Cer ubi di ne), dexr azoxane (Z| necard), docetaxel (Taxotere), docet axel

( Taxot er e)Conmpasitio ( Ryestic Gonditions ci n (Adrianycin PFS Inj ecti on)

doxor .Ub tcin | ?Ltfqte%% té[l)?g%u 1'a, sg(?ég{eyﬁbcdo%ﬁld(s%%ﬁqnce 1(&93:%%4 E}C’UV ﬂcg}dtmgs

Solution (ElIli |on epirubi ci ramusti ne
(Enmcyt), et mpﬁqxﬁeustﬂslBhatoﬁac(nEg apbhahpalicakly effestivdearndnos pjfaetneN(SEﬂlbmnﬂrms) ,
VP16 (Ve sBLICHp Mpgatios § RSP LARGRITTICE (hr RriBeRBIc g RPh s NATD: e 166

f1 uorour agh}ogifbh hadame H{% ic 981y R ah AS AP s bhlovd § ABid @Bicﬂﬁv feﬁﬁﬁ‘@@&)
gent uzumab-o0zoga~. nicin o arg goserelin acetate (Zol'adex Inplant),
hydr oxyur emc(tl-thd rseme Charapdiaic) requimc ibitied absehetaof (hei phosphalipidi bvith d;ecreased

(I damyci n), olsf amde (IFEX),. imatinib mesylate (G eevec), irinotecan

( Canpt osarn)“moﬁﬁl iIPOEIE 2RYP B%ar), irinotecan (Canptosar), |etrozole
(Femara), déh 1 Al Ulb&UERNA{d/6r [RIHAYE Tidthes | evani sol e

( Er gam sol al an eran), .nesna snex), methotrexate

( Met hot r exat e) Themrmn@awmmmélmsm@ conpriosistoarerteaating Neeratadrtissees ingliding ant r

A S e I T
pacl i t axelzef ) Plhkrapb@sdally @RPbtivie EawdHn) of RANKSATBX @here T phosphpigytil ¢ Im@e‘“e

{Aredia), Pegademase (Adagen (Pegademase Bovin pentostatin (N pent),

pent ost at iin a(suffmmt mnopmrto raduee BBYE indla W%ltoéfafld)ﬁ)“ ulcy@‘ilpn A the HEHAIR, when

(Photofri (Zanosar), talc

{Scl erosolr’i ei)g | en ?ﬁ%’llry\?a e%},& {f%ﬁ%%r?égﬁsﬁgﬁ >g<) t anoxi f en

( Nol VadeX)Coh@Wﬁbﬁ@ﬁr(Mg@WﬁWﬁmm fen

(Nol vadex), tamoxifen WO [12/UBS~ 1-t -37 PCT/ U SO 1 h 1605 ( Nol vadex),
tanoxi fen (Nol vadex), tenozol am de (Tenodar), teniposide VM 26 (Vunon),

t opot ecan (Hycantin), topotecan (Hycantin), torem fene {Fareston),
tretinoin ATR A (Vesanoid), valrubicin (Valstar), vinorelbine (Navel bi ne),
or m xtures or conbinations thereof. O course, radiotherapy can al so

| ncl ude trad| t| onal rad| at| on treatnents. AI t hough the pr esent | nvention
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such as anti-oxidants (e.g., Vitamn A C, D, E, etc.), trace netals and/or
pol yval ent cations (alum num gold, copper, zinc, calcium etc.),
surface-wati2ussagent s and/ or solvents (e. g. , propyl ene RET/UHHN/IPHHS

di et hy sul f oxi de/ DMSO, nedi um chain triglycerides/ MCT, etc.), non-toxic
dyes and fl avor enhasicers nmay be added to the fornmul ation as they are
being prepared to inprove stability, ft24rdity/spreadability, perneability,
ef fectiveness and consuner acceptance. The foi-~nulations of the present

i nventi on whi chhe pre$etndmvantmnﬁmmla|t€}§|tcla pxoettleweﬂbl lycladmeaaﬂqqunsms sibncgn be

used to fill soft. gelati.n ca ar d or, _ve r al
b i ot rairegiof Gubdng 8 BRoRpRRGH, 417 5eHaRbicafl RE 2459 £ AR Eaplefically

. di sper si Offfecfive AaBAMSITIN NSA I WiRiéltle phusitRNidis pﬂ’!seﬂiﬂliﬂalsﬁﬁidié?ﬁhﬁ@hnﬂ@ be
applied topically to inflanmed, ulcerated and/or irritated tissue or sltin.

One pr ef eedect mobtduleerationf andfarsinflammatiani &g fhe %ISMB; fhieR wspgenparedyces
- PC-NSAI D ]I%@H@Htsahéb% ewfeggetdggeﬁ?ﬁse Bé %%hﬁtd for toxicity. The three

forni ul at eci't hin 0|Is conmbined with aspirin,

i ndonet haebﬂplgﬂﬁohbﬂmfpﬁaﬁngImat,m@pnta%@yan(ng@mma Ukergiviki ned with Phosal
35 SB, a soy lecithin ol contal ning 35% PC and intragastrically

admi ni st ered t bhe prssed ln‘eqnéloatalsarrel@@mte |arf1rHﬂf§bledﬂed1@tm}/1R@Ud%@ﬂé‘%lﬁ@ls WD

Syst omat | BRIRGR PG smEtSplP phitrpabls §BiphiontiEE b AL RolES,

oups of rakmpe@iailyedfeativeamioval eNhn NBEIMfwhapithe Iphbsrphbl”ipldattsslﬁamt ah at he
| ecithin oil, or an equival ent volunme of saline. Forty five es later

al | ani meswligientamaun togaducemoxth. psaphagyseansder Glitiast in ﬁtm@tw@a /ftt atiogng 15
| at | h
Gastr o1 d BEIRUEE e ﬁ‘jt%ﬁﬁ*é%%%ﬂfﬁﬂa%%‘)ﬁ%*%%@M%ﬁ%ﬁﬁﬁﬁﬁqﬁ%r o 1,

the data eephasknadedGIhatki n contrast to the high nunber of gastric

| esi ons observed inrats adm n| stered aspirin alone, rats treated with all
siop; e ing Ly ' 0|gn|f|cantlyfewer gastric

| esions. In or vy HE& gaqg,st gﬁm td

NSAI Ds, indome?ﬁé 8%6%6‘2%3{/ u ro%b " an{g)t er ?%girc}hdm %Ib &%GS S r{‘m d

bl eedi ng moémelsmwpmpmmsmgtalmos;ﬂmhprdeabmusinypattﬁbM] dedesd tolamhdlapwtlmiljel :

the NSAI Ds_were intragastr adm nistered t ted rats.either lone
o i n_conBRE amouR: o PHUSRHA T an sy eRuEa Woeredhs BiasbBORuRitP et i
wei ght ra sfffﬁ%tenilmﬁou&qetrécﬁtce B ﬁtﬂaﬁﬁﬁdﬁbﬁ%ré}ﬁn@%ﬁ MRABONSWADUWReR bregalti ne.
To neke the rats nore sensitive to the G damaging effects of the NSAID all

rats al soradaces mﬂ;uantatadnuf thie etyhessncnatedomﬁxu‘tbetls( MiQplagydreyh dsserdersi bi t or,

L- NAME ( 20 h hr study period, after whi ch
t he ani maPstbh L M of the G tract was
flushed with Z'DPQ: ;%seﬁallmﬁuo@rmot twat@sf fouﬁettedgqbt eehtsh iflantiearen! ofd/or

analysis - as an index of eedlc@ag1 The results of ese experinments are
shown in Elegative Aisenders of B@I wouthRes agwsgcvldwct, EYFi ajnsifqaf oghergpflamed and/or
denonst rat d i ndopet ha at. e S

i ncrease tﬂt‘e“ﬁfla%‘&% t‘ﬂ%ﬁh? sadrl mgt ag??/’ 3fn) “ie?%m J|§o!barn F@H‘%‘Z@S‘?Sﬁ/ﬁﬁfats
t hat werejdvahtiggastrically adm nistered an equival ent dose if indonethacin
i n conbi nation W|th Phosal 35 SB at a NSAID IeC|th|n wei ht ration of 1:1.
Ref er r i ng (rom Bl SLCH AL ARG/OT | 3113 T hOpHes AWBAKSCh i s

consi dered onegf ptr&% ﬁl@gﬁt otn %g)cre?%t?(sttjo cﬁmdn%?t)rajﬁ?%r%tehﬂllff *dGHhe
nodel systens), at dose es a nodest “i ncrease’in

bl eedi ng tspimhl tddd SStgﬂtbfand@mtnlaumaﬁd bmd mjmersatmaehﬂhe cmmpesnmm irecheies aimoat | y

adm ni stered an equi val ent dose of rofen in nation with P 35
SB, at a RGMS Fagglpt BeRding thetlptsp a&ﬁatheiape)&tl ﬁ@&%a%t%ﬂ%?&?ﬁh a&é\ﬁ@ hod
.was then used | E,peo'tt\é ottato% S WAl o hoi- tguoegat Qﬁr}‘{e@%ht%ﬁé & phebinslipi &fa 4 he

NSAID-l ecithintormulations (in conpari
therapeutically effective amount of an NSAID has been dispersed (e.g, emulsion or

microemulsion), where the phospholipid increases transport of the NSAID across the blood-
brain barrier allowing more NSAID to get to the trauma site and reduce inflammation, where

NSAID reduces inflammation, platelet aggregation, anti-pyretic activity and cell death due



WO 02/(18S-41-1 -3 9 PCT/USI 11/ S1IQ05 NSAI Ds al one). This was aconplished be
injecting 0.1 m of Conplete Freund' s Adjuvant (CFA) into the left hindpaw
of rats % izngsae an acute inflammtory response. Fow dayPCHUSH/S1¢0re rat s
(which were fasted overnight were intragastrically adm nistered the NSAI Ds
(either aspirin, indonethacin or ibuprofen) alone on in conbination with
Phosal 35 SB at a NSAID:lecithin ratio2f 1:1 (except in the case of
aspirin where other ratios were also evaluated). Two hours later, the rats’
pai n- sensiotinflamhsnation.pr essure was neasured, enploying the Randall-Sellito
teclniique (55).. This was_.accon ished b nentall yoinereasing the
pressure 2 greqting.t-entral A Ok HEAPUSRA NSNS S It o5 at er al
.uninflamed panhé’?feiséntqﬁ\%nﬁﬂﬁ ABb rSBRYWSmehRdE fdr&ieaﬁh%ﬁpiﬁz_il doed, BtrslengaYéron
(either vocalization or extension of the digits on the hindaw being |

st udi ed) , travmhatie vai inprried badnje¢tmgraacorspgsition eftthisshvéngionpither intp 3 ¥einghY-n
.threshol d jndicat.es that the.inflame AW I S Yery SensSiti e e,
wher eas a?F!m‘l‘i‘&n@ OB} JHafHiety Hiids ﬁglingnd[éaglf)\é\i Eht lchl?/'v EL 'Flﬁes éﬁ%‘%’?is&gt %gér&

anal gesi apqdhestfa85H), WhertBe PRAPRSIGH intrédsei i@ pért oBthe RS AN dongssMblood-
Figure 4, data denonstrated that aspirin, at a dose of 10 ng/ kg, had a

modest abbtain Birriemoriother sewegerhiebarsiers allapéngiopre NS ANt gehiosthe fpvma sifkpidaw,

whereas the anal gesi c.activity_ of.an I ent_ do £
dm ot cPEST BRI Fon e o FBcr R Bl OB, BosPdld gty o
si gni fi capithygenhameacof e NSO al Ahtisistraturferats.dat a denonstrated t hat
i buprofen; at a dose of 25 ng/kg, has a npdest thouglh non-si gni ficant,
¢

ability to i nclhepessent weptiomalsniglaiastea madicate fgr yncigatingy PRy tspdg paw,

whereas th nal gesi ¢, acti vit . i ' r 3

ad i ot cPoid repranrr il i Ay S pHE bl Padhll BRI AT |
was si gni thsRfthtioesRaNeSAID Redresil bangd e wate bisedwasicd incliading el phuspholipitied
that i ndonethacin, at a dose of 4 nu/kg. The data shows that fhe paste-like
conposi t i swhepstheNAID ﬁmm@bowapmggmawsomtmicwp i hgedicgtipy, where

unnodi fi ed_| ; . i i i [AVA red
Lo the comti il e, TR ClAPLAERAT LS NSAID Bitai hofihe T The
Trauma ang@ralmatizddvisleand agaffRsenoforncafitt vt therphbsphalikiito oastupothe pathogenide

progressi ve pat hophysi ol ogz}@?ssoci,at d with both acute, traumatic injuries
to the cnstis¢isrf e pn t@umﬁlﬁ?cﬁufs‘éﬁl) [A1] as well as del ayed,

neur 0degengldbdsiforfliot RGfing Wilhcipers Bighger s Di sease (AD) [A2]. The
process of 1 i ug 0 either directly cause, or contribute
to, a progressiThe predddt (A@nli8y klso AdatBCTs WSQIMBLENN] fordereeettvgaticating ar
nmotor fiuletion and devel opnent .of .chropj ¢ paih as ca ol bserved..iin SCl
and to t hémejewtige thesygmior ﬁﬁsseﬁﬁttﬁiflt"fl%‘gifzﬁ?f&eiré ‘%B%eéagﬁdﬁ‘% 2 .'C%E%}'ﬁl? Y,
the use ofy@aRtadAbliFATERE A HedpditiSallpSTSHRANRLAT SRMYNS AT Wik tHe NGAID Ssue
| oss and foﬁlhgﬁ)ll%#gl 11g‘efi Ci tsm?l?l a ?(lI)%ent rmdlel of traumatic SCl [A3]. Cf
even gr eataad theopkosphelimd alct oeprevient dhe duset of dpysysanieme of Mgepamer's ¢israse BF oni ¢

consunption of nop-steroidal t.i -1,nf,] ammat ory drugs (NSAI Ds) may reduce
by up to %wgp%eﬁesspémgfowf[ﬁﬁe}m&gsfl{seellsg. concei vabl e that either acute or
chroni ¢ N3jkfBods ¢adt TRAkinSt Alahéifllee's DiBdasbe utilized, depending on the nature
of the infTammatory condition, it is crucial that the NSAIDs are hoth
effective at | clhequesest inventinalelsorelpiss i agethpd For ProvicRdne, Seatgnesr prcligratipg | s
wel | -established that ~40% o ol i ' t )
syt oms. i1 PaSpaS A ses e Bl A kPR S B E R, BRI Uk dr it
dyspepsi a ddghihBRrinpdushpesitied oflthik Brvehtiamdrally aigl/@intenciy acdordisgtoiadreatment

ul ceration and bl eeding [ AS].
protocol.

Composition for Treating Incisions

The present invention also relates to a composition for treating incision to reduce
resulting surgically induced local inflammation and promote healing, including a bio-
compatible oil, a phospholipid and a therapeutically effective amount of an NSAID, where
the NSAID and the phospholipid act to reduce inflammation and associated symptoms and



In 1995, the PI's labor atory reported that in addition to inhibiting

cycl ooxygenase (COX) activity, NSAI Ds have the capacity to attenuate the
surface Wwodnmpiabi c barrier of the upper A tract, nost pPrOHEYINFIE

chem cally associating with a surface |lining of phospholipids [A6].
Furthernore, we denonstrated in both |aboratory animals and humans that the
injurious effect of NSAIDs could be predfented if the drugs were chenically
associated with the nost prom nent phospholipid, phosphatidyl choline (PC
as presenproa®tehdatiog. a synthetic species or a purified extract (e.g. from

soy | eci t&t ﬁz {'Afﬁf‘%q 't‘l ni erestingly, it was al so denonstrated that in
addi tion t f ! y, PC-NSAI Ds al so possess enhanced
_therapeutic acth¥preyert thvieftibrPalio feRi¥&ito anititodfobtréating dmdsip@ioredyee rdsapimg

attributable to their increased menbrane perneabili tcﬁ and_ COX inhibjtory
activity §usgically indpced fonasinflapenationpadpromete hepling inelydingannling aganapasiios

.nei >ral inf]ammatj.on aci educe i i i

sever al n@ﬁl‘@f‘&ﬁ Qreoti |b[e| °dﬁ§ﬁhh%%8§§ﬁ5%§% ﬁgﬁh&%ﬂ@gﬁ@%%& r(r)l}al}rlltlt(gagr ed
PC- | bupr of@n 1828 Hs@gidahstd R pbandendr safgety) blippricato clobapenheatheMfreiDuigesi a
Associ ated with Peripheral Nerve Ligation It has, been reported that

pl acenent thsfphpepholipisastta redunedn@ampatiomanstassociaied SmRIPWS and BOMPLE hraliag; ati ¢
nerve wilL _i.nduce seyvere gy . l: i mat, i ;

nerve PR BB ShEpRELTPERE innGich inthc, AR bbRaitnd derfli66: ¢

i ndi cat edphiyroamlidpDE af Giesie foraapaaafiiee @messitions of tHieaivesppl. i ed to the

i psilateral hindpaw [ A10, All]. The effect Qf PC t e .
peri pher aLomng ition for Ameliorating Ulceration and/or; Inflagmation, Gapsed, o adio ,
PCT/ US| | 1and/@n-Cliepthertapysi ¢ r esponse using this induction technique in

ts. Thi dent _nodel. was. ' j i j
the i ght or 1 aPt PESraPial 30 ey P Ui p it tor AL AR Rl B
the contr aldced BY ragicliforagy¥hditit X BeOtbrapy bPEstain ¢aneers ach asameositin dorelafed

distributed into the follow ng experinental groups ( 12 rats/group),; saline
control ; icoudiet, shere thasonpastiion IMWGPE]DI%WWP&% qlepiqrrhelipd %H’S@%Palfme

NSAI D). The,rats were i i f it anfl; r
t he next ?&Befaafi}’é“’% degg‘{ﬁe‘}rg aalﬁ(%élﬁg%lgﬁa Aqﬁﬁé”m gﬁésﬁ?gf[ﬁﬁ E’gﬁ’ﬂrﬁ’%@gﬁ@ t?égﬁpweéﬂe)
assessed @moaat BufficRépanerdehorsd/andditt alcediont owindaynmbonnassgeated dvithrhe
behavi oral anal yses used to assess effjcac uardiiaﬁ?behavi or. of the

) y re..
af fect ed mus@pitinand sxhepan NSAdiS PIesaniibs SP]\EA)'ﬁWé%’tS; reSEY ?fﬂ?‘gﬁéﬂl{fﬁcggbonse
to von Fr "0 Sird 18P ' R Embod, it ARB! th Gk That th
of pressur E%E Qﬁlb’ﬁgﬁ%%t%@géi@@%ﬁgﬁaﬁg%gi a, | ig%t’ed- and contrr ola neer ves
wer e di sseNgAuD fdoes hot fumiveroacapiate thadohdigibol ofiefahblyx fori chemosierdny, the
i ndi ces of inflammtion. The. resul t(i oh t hese st Uldi es | n{d{lcat e tthat0 %hlhe
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These experinents denonstrate PC-ibuprofen is a useful treatnment of spinal
cord injury (SCl). The results evidence the effects of treating rats with
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of cellular and biochem cal interactions between blood cells, vascular wall
and plasma pr oteins (B 1 ). The blood platelet plays a central role in

t hese i nvay @aissans (B2). It adheres to the damaged vessel PGEUB)I/NIffer goes
cellular activation, secretion and aggregation. The activated pl atel et
accel erates bl ood coagul ation, and its secreted nol ecul es pronote vascul ar
snoot h nmuscle cell proliferation. In viZdw of the central r ole that
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i nprovenent in the drug's benefit:risk ratio. Phospholi pid-conpl exed
aspirin selectively inhibited platelet TXA~ production relative to vascul ar
PAz, it is conceivable that these differential effects on platelet and
endot helial COX activities of the phospholipid/aspirin conplex in
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WO il2/UBs.~1.1 -47 PCTIUSI I 1/~1GUS (AA, 25 mM. As shown in Figure 13B,
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bioavailability standpoint. (Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Riegerand
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 245; Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 199). Mineral-oil base laxatives, oil-soluble vitamins and
high fat nutritive preparations are among the materials that have commonly been administered
orally as o/w emulsions.
Microemulsions

In one embodiment of the present invention, the compositions of this invention are

formulated as microemulsions. A microemulsion may be defined as a system of water, oil and
amphiphile which is a single optically isotropic and thermodynamically stable liquid solution
(Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N.Y., volume 1, p. 245). Typically microemulsions are
systems that are prepared by first dispersing an oil in an aqueous surfactant solution and then
adding a sufficient amount of a fourth component, generally an intermediate chain-length
alcohol to form a transparent system. Therefore, microemulsions have also been described
as thermodynamically stable, isotropically clear dispersions of two immiscible liquids that
are stabilized by interfacial films of surface-active molecules (Leung and Shah, in: Controlled

Release of Drugs: Polymers and Aggregate Systems, Rosoff, M., Ed., 1989, VCH Publishers,

New York, pages 185-215). Microemulsions commonly are prepared via a combination of
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Gastroer thaq{yo ccfg%stgr% te@@ryZS%l mbaBRurate (ML310), tetraglycerol monooleate (MO310),
hexaglycerol monooleate (PO310), hexaglycerol pentaoleate (PO500), decaglycerol

monocaprate (MCA750), decaglycerol monooleate (MO750), decaglycerol sequioleate
(80750), decaglycerol decaoleate (DAO750), alone or in combination with cosurfactants. The
cosurfactant, usually a short-chain alcohol such as ethanol, 1-propanol, and 1-butanol, serves
to increase the interfacial fluidity by penetrating into the surfactant film and consequently
creating a disordered film because of the void space generated among surfactant molecules.
Microemulsions may, however, be prepared without the use of cosurfactants and alcohol-free
self-emulsifying microemulsion systems are known in the art. The aqueous phase may
typically be, but is not limited to, water, an aqueous solution of the drug, glycerol, PEG300,
PEG400, polyglycerols, propylene glycols, and derivatives of ethylene glycol. The oil phase
may include, but is not limited to, materials such as Captex 300, Captex 353, Capmul MCM,
fatty acid esters, medium chain (C8-C12) mono, di, and tri-glycerides, polyoxyethylated
glyceryl fatty acid esters, fatty alcohols, polyglycolized glycerides, saturated polyglycolized
C8-C10 glycerides, vegetable oils and silicone oil.

Microemulsions are particularly of interest from the standpoint of drug solubilization

and the enhanced absorption of drugs. Lipid based microemulsions (both o/w and w/o) have
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improve the properties of the formulation and to enhance the absorption of the phospholipids

and/or the NSAID-phospholipid combinations containing formulations of the present
invention. Penetration enhancers used in the microemulsions of the present invention may be
classified as belonging to one of five broad categories--surfactants, fatty acids, bile salts,
chelating agents, and non-chelating non-surfactants (Lee et al, Critical Reviews in
Therapeutic Drug Carrier Systems, 1991, p. 92). Each of these classes has been discussed
above.

Suitable phospholipids for use in this invention include, without limitation,
dimyristoyl phosphatidylcholine, distearoyl phosphatidylcholine, dilinoleoyl-
phosphatidylcholine (DLL-PC), dipalmitoyl-phosphatidylcholine (DPPC), soy
phophatidylchloine (Soy-PC or PCg) and egg phosphatidycholine (Egg-PC or PCg). InDPPC,
a saturated phospholipid, the saturated aliphatic substitution R; and R, are CH;--(CHy)14, Ry
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(Dolibid .RTM.), or the like; Salicylic acid drugs such as Diflunisal (Feldene RTM.),
Aspirin, or the like; Pyrazolin acid drugs such as Oxyphenbutazone (Tandearil .RTM.),
Phenylbutazone (Butazolidin .RTM.), or the like; acetaminophen (Tylenol .RTM.), or the
like; COX-2 inhibitors such as Celebrex, Vioxx, or the like, or mixtures or combinations
thereof.

Suitable bio-compatible emulsifying agent include, without limitation, any ionic or
non-ionic emulsifying agent or surfactants 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
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unsaturated triglycerides may be employed in the present compositions, and include such

triglycerides as tripalmitin (saturated), triolein and trilinolein (unsaturated). However, these
particular triglycerides are listed here for convenience only, and are merely representative of
a variety of useful triglycerides, and is further not intended to be inclusive.

Non-limiting examples of suitable biocompatible, biodegradable polymers, include

polylactides, polyglycolides, polycaprolactones, polyanhydrides, polyamides, polyurethanes,
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pharmaceutical applications. They are biocompatible and their degradation products are low
molecular weight compounds, such as lactic acid and glycolic acid, which enter into normal
metabolic pathways. Furthermore, copolymers of poly(lactic-co-glycolic acid) offer the
advantage of a large spectrum of degradation rates from a few days to years by simply
varying the copolymer ratio of lactic acid to glycolic acid.

To enhance bio-degradation of the polymers used in biological application, the
compositions of the present invention can also include the addition of enzymes that can
facilitate the biodegradation of the polymers used in the composition. Preferred enzymes or
similar reagents are proteases or hydrolases with ester-hydrolyzing capabilities. Such
enzymes include, without limitation, proteinase K, bromelaine, pronase E, cellulase,
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vitamin E, fish oils, or the like.

The formulation or compositions of this invention can also include other chemicals,
such as anti-oxidants (e.g., Vitamin A, C, D, E, etc.), 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, efc.),
non-toxic dyes and flavor enhancers may be added to the formulation as they are being
prepared to improve stability, fluidity/spreadability, permeability, effectiveness and consumer

acceptance.

The formulations of the present invention which include a phospholipid preferably a
PC and an NSAID can be used to fill soft gelatin capsules or hard gelatine or vegicaps for oral
administration or used as is, as a solution, a paste, a semi-solid, a dispersion, a suspension,
a colloidal suspension or mixture thereof to be applied topically to inflamed, ulcerated and/or

irritated tissue or skin.

One preferred embodiment of this formulation is a lecithin oil based PC-NSAID
composition, which has been tested for GI toxicity. The three formulations that were tested
include lecithin oils combined with aspirin, indomethacin and ibuprofen. In this study,
aspirin was combined with Phosal 35 SB, a soy lecithin oil, containing 35% PC and

iniragastrically administered to fasted rats at an aspirin dose of 18 mg/kg, where the
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in rats that were intragastrically administered an equivalent dose if indomethacin in

combination with Phosal 35 SB, at a NSAID:lecithin weight ration of 1:1.

Referring now to Figure 3, data demonstrated that ibuprofen (which is considered one
of the least toxic of the conventional NSAIDs in rodent model systems), at a dose of 100
mg/kg induces a modest increase in GI bleeding that is significantly reduced in rats that were
intragastrically administered an equivalent dose of ibuprofen in combination with Phosal 35
SB, at a NSAID:lecithin weight ratio of 1:1.

A previously described method was then used to evaluate the anti-

inflammatory/analgesic activity of the NSAID-lecithin formulations (in comparison to the



PCT/ USOL/ 51(1 15 15. The nethod of claim 13, whereinthe concentration is
fromabout 10 to about 20 wt.% 16. The nethod ofcl ai m 11, whereinthe
wei ght r aWw@onédN®Al D: carrier is fromabout 10:1 to about 1prL@/USRI/S1600e
met hod of claim 16, wherein the weight ratio is fromabout 2:1 to about
1:1. 18. The nethod of claim1l |, wherein the NSAID is selected fromthe
group consisting of aspirin, salicylats 9 napr oxen, di cl of enac,

i | i ndac, i buprofen, ketoprofen oxaprozen, ketorol ac,

d h
!5 3 I ?gg;c %‘?%gmﬁné?’@ﬁ)e higaas geenakished bsiniest nfjof Compleie Frasng sridibyanizone,
phenyl but@#an gt G l@ﬁ(mﬂc@aw RS h%e% th ﬂﬂiaﬁ‘trﬁﬁ&%ne %ﬁgea%lﬂod?ig?ﬂer or

m xt ures and conbi nati ons thereo conposition’conprising an agdeous
-emul si on the rahs ovioenwes fasted mzzdrm(ghmgem nnteagasioiosiydinsiaistenet the INSAIDG (€ithes

phase and o n |1y, an emul sifying,agent, where the agueous phase is a
bi 0- conpdf e gr g Pﬁ'ﬂ}(eégcfﬂ%’?eo‘hé‘n cﬁﬁﬂi’%np‘ﬁq&é) hosalpts $Bsataa
‘non- aque I Bho Ig Y,

t her apeui."”%%”%?fﬁe%aﬁ‘?v%dgﬁgaﬁﬁeﬁﬂﬁ ehioh o BhorR Mthgrhafis pers fso

pr esent |ervah1atedbrdimb hewr flater ﬁmtraﬂsmqmmnivngrto pedsige vstassmeurddi LCmtpbyiag, and
when the senf tor e, pat ho ffects of the NSAI D

i ncl udi nd @ﬁ %Eﬁglé‘? f’mﬂ'r‘%éﬁﬁ ’g SR’YE\?&C Lr%@g ymlerﬁwntabwgéeasmgd her

car di ovasgredsafe appfed & Ei@l‘féﬁhe ANdmAIShE, b fe%%ﬁ@ﬁﬂe{'dl ‘&Hnﬂfaﬁl\é@?)taa/ uhgHg es

and/or treats tissue ulceration, tissué inflanmation pai n,
car di ov asmmdrshdwse tedirstagi taﬁpemamauonc(@itb&r Vtoaadtzanon anelitension oftthé digits s

D sease. h osi.t a| m | 9 re the nprj ses .a
bi o- conpaotni %F gm@fx}v @B@ofv{h %Sd}?tt%ﬁ i %raap Balegﬁ‘ﬁ (ﬁ@ —@ fc""’ol?a"a
m xture thekesd lncﬁéates-ﬁﬂﬁt tﬁ@ﬁ‘@l@ﬁieﬂ'pﬁﬁ' 19{161'9 |s@ds'iﬂv%Qo gﬁ%ﬁlﬁh rbvltlé}@as an increased
phosphol i pi d- cont ai ni ng bi o-conpati bl e oil

PCT/ USI | Ipaguthfgsheldireprgsentsdpwipain sgnsmvmmr@ualggma Tho resulis auatie]mqtedin Figures
phosphol |40V\§s bet ween about 10 and about 40 w. 22. The conposition of
claim 21 erein the concentration is fromabout 10 to about 30 w.%

The conpositi f claim he t he concentration is fi 10te
about 20 wt. ‘}Qe SIFLNSHOY t(??ﬁ%ﬁ% C{ag%g%?onéfraﬁe&a%asmm%?ﬂ %el?él@érf?zfﬂ lI'Ill"“il;\tl 0
of NSAI D 480t 4HiBfy tb &o@&%&‘ﬂz@@aﬁbﬁt&%h&l@oﬂth& %t@Qﬂb@tedlpaw witepeas fé@nalgesic
conposition of claim24, wherein the weight ratio is between about "2:1 to

about 1: Botiyigy Oﬁai\ee%wﬂm Aesesf agfirip) whem atigrinigieeaddn comhinatigapish lesithial, et ed
fromthe gr i a | at e, naproxen, dicl ofenac,
A Yiaf PR 0B BRIk B P

i ndomet haci n |bu § oxaprozen ketorolac

sul i ndac, nab one, fen roxi qu azone,

phenyl but azon %’l“&&% 1@'8? gcgé?gg &ﬁ’z"%ﬁ%ﬁh?‘fﬂbw e§‘ a ﬁfﬁi&gé}g’ or

m xt ures }a@dnmammtgh%ﬁ-stgmaﬁf abifify to]iﬁlﬁeéé@fﬂé%iriﬁr@d@ﬁr&ﬁre%&& HBthd fhts'

t hrough 26, wherein the phospholipid reduces the G toxici tg of the NSAID.
W

28. The dbigped PRwnshsreas (thg amalaesia aetivilylofze, eqmvaécmtmwé‘u mofennwhenses
the ther %ths&l&lc 151 (%{)II'I{MHEEI%Q/V\QI ll?lgtlgcnt?l Il 8 i {Q \eve{\lﬁta‘ra?o O(% 1; %Ya:'atg%@‘)]]ef/ gy on

i nfl ammati on, pai n, car | ovascular 8i ¢ &5% vari-a
cancer, aam(déMedAl zhei mer’ s Di sease. WO 02/ (18s1-4 -63 PCT/ USOL/ S160S

Referring now to Figure 6, data demonstrated that indomethacin, at a dose of 4 mg/kg.
The data shows that the paste-like composition provide improved pain handling activity as
compared to unmodified INDO and very much improved pain handling activity as compared

to the control saline.

NSAIDs and Central and Peripheral Nerves System Trauma and Injury

The process of inflammation is a key component in the progressive pathophysiology
associated with both acute, traumatic injuries to the CNS such as spinal cord injury (SCI)
[A1] as well as delayed, neurodegenerative diseases such as Alzheimers Disease (AD) [A2].

The process of inflammation is thought to either directly cause, or contribute to, a progressive
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it was also demonstrated that in addition to their low GI toxicity, PC-NSAIDs also possess

enhanced therapeutic activity to inhibit fever, inflammation and pain, perhaps attributable to

their increased membrane permeability and COX inhibitory activity [A6,A8,A9].

Thus, the composition of this invention attenuate neural inflammation and reduce the

pathophysiology associated with several neurological conditions including SCI and AD.

Orally-Administered PC-Ibuprofen Reduces the Development of Inflammation-
Dependent Hyperalgesia Associated with Peripheral Nerve Ligation

It has been reported that placement of four loose ligatures of chromic gut sutures
around the sciatic nerve will induce severe peripheral neural inflammation of the affected
nerve and the induction of neuropathic pain 2-4 days post surgery, as indicated by a
hyperalgesic response to pressure or heat applied to the ipsilateral hindpaw [A10,A11]. The

effect of PC-NSAID treatment of peripheral neural inflammation and the reduction of
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development of chronic, neuropathic pain is an all-too frequent occurrence following spinal
cord injury and can become a permanent patient burden. The development of a well-
tolerated, effective therapy to prevent or attenuate the development of chronic central pain

is desperately needed. Orally administered PC-NSAIDs reduces tissue damage, improves

locomotor outcome, and prevents chronic pain syndrome associated with SCL.

PC-Ib'uprofen. Is More Effective than Ibuprofen at Reducing the Development of
Alzheimer’s-like Pathophysiology in a Transgenic Mouse Model of AD

Recent clinical evidence suggests that NSAIDs may significantly reduce the risk of
onset of AD. A major problem is designing treatment strategies for AD has been a lack of

adequate animal models. The recently established human B-amyloid-over-expressing Tg2576
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"10%& () -\WAEMBEBEHteGAVEIR study period, in contrast to rats treated with saline or PC- -ibuprofen.
This suggestion that rats with SCI may have a mild-toxic reaction to the ibuprofen alone is
also indicated by slight elevations of blood urea nitrogen (evidence of renal toxicity) and

lactic dehydrogenase (LDH, evidence of liver toxicity).

Referring now to Figure 10, evidence that the recovery of motor function after SCI,
as assessed by the established BBB test, is attenuated in rats treated with unmodified
ibuprofen, whereas there was no difference between saline and PC-ibuprofen groups in this

indice of the recovery of motor function.

PC-NSAIDs as Effective Formulation for Treatment of Thrombotic Disorders

The formulations of this invention including a phospholipid such as
phosphatidylcholine (PC) and an NSAID, especially aspitin in a bio-compatible oil are
effective formulation for the treatment of thrombotic disorders including thrombosis, stroke
and myocardial infarction. In addition to its improved GI safety, PC-aspirin is a more potent
inhibitor of platelet aggregation and thrombogenesis than regular aspirin. Aspirin (ASA)
chemically associates with zwitterionic phospholipids forming an association complex that
possess the same or enhanced fever, pain, and inflammation reduction activity as compared
to native aspirin, but without aspirin's serious gastrointestinal side-effects of ulceration and
bleeding. It is intriguing that phospholipid-complexed aspirin is more potent than aspirin
alone in preventing thrombus formation in an iz vive model of arterial thrombosis. Therefore,
PC-aspirin formulations of this invention inhibit platelet aggregation and thrombogenesis,

reducing the symptoms of thrombotic disorders.

Thrombotic arterial occlusive diseases such as myocardial infarction (MI) and stroke
are the leading cause of death in the U.S. and westem societies. According to the American
Heart Association, over one million Americans will suffer an acute myocardial infarction in
the coming year. Drugs that can effectively reduce the incidence of arterial thrombosis are
of great clinical importance. As thrombosis is a crucial process in the initiation and
propagation of arterial occlusive disease, there is a compelling reason to develop novel,

specific anti-thrombotic drugs. Arterial thrombosis is a complex process involving a series
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smooth muscle cell proliferation. In view of the central role that platelets play in arterial
thrombosis, major efforts have been made over the years to develop anti-thrombotic drugs
based on inhibition of platelet function (B3). However, few compounds have been clinically
useful. In fact, aspirin remains the major drug and the prototype of anti-platelet agents used
clinically due to its efficacy and cost considerations. It is effective in primary and secondary
prevention of MI and stroke (B4-B7). However, uncertainties remain about aspirin’s optimal
therapeutic dose, and more than 40% of patients are unable to use aspirin or even enteric-
coated aspirin due to gastrointestinal toxicity. Of particular relevance is the recent report that
even very low doses of aspirin (10-80 mg) induced gastric erosive injury and bleeding in a
significant number of human subjects. This may explain why at present the largest group of
hospital admissions for GI bleeding currently are individuals chronically taking low dose

aspirin for cardiovascular risk reduction (B8).

The principal mode of action of aspirin and other non-steroidal anti-inflammatory
drugs (NSAIDs) has long been known to be through their ability to inhibit prostaglandin
synthesis. Two isozymes of cyclooxygenase, COX-1 and COX-2 have been described and
NSAIDs block the activities of both COX isoforms (B9-B12). Aspirin exerts its anti-platelet
effect by blocking thromboxane A, (TXA,) production by inhibiting COX-1 activity in
platelets. However, aspirin also inhibits the same enzyme in vascular endothelial cells and
thus prevents production of prostacyclin (PGL,) (B13,B14). This inhibition of endothelial
COX, which may enhance the progression of thrombosis or atherosclerosis, is called the
“aspirin dilemma”, and is a drawback in its clinical utility. This dilemma has led to the use
of low-dose aspirin, suggesting that inhibiting the production of TXA, while sparing PGI, can
provide the optimal anti-thrombotic conditions to reduce platelet aggregation while
maintaining vasodilation. Therefore, a favorable PGI, to TXA, ratio may have profound
implications for the treatment and prevention of unstable angina, myocardial infarction,
transient ischemic attacks, and strokes. With a suitable dose regimen, formulation, and
delivery rate, aspirin can possibly prevent platelet TXA, generation with a minimal

interference with vascular PGI, production (B15-B17).
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NSAIDs, including aspirin are the most heavily consumed drugs among our populace
and their use has increased at an exponential rate over the past decade, due to the great
efficacy of this family of drugs in the treatment of fever, pain and inflammation (B18). Recent
evidence that individuals chronically taking aspirin have a lower incidence than the general
population in developing cardiovascular diseases (angina, myocardial infarction, thrombosis,
and stroke), have resulted in an ever increasing number of people self-medicating with this
drug, accounting for 35-40% of the total annual sales of aspirin (B19). As a consequence, it
has been estimated that ~ 1% of our population are taking an aspirin on a daily basis. As a
consequence the FDA has now approved the use of aspirin to reduce the risk of stroke, angina
and heart attack. However, uncertainties remain about aspirin’s optimal therapeutic dose. One
disturbing aspect of the exponential increase in the usage of NSAIDs, which is expected to
continue as the average age of our population increases, is that this family of compounds
induce serious side-effects in a significant percentage of users, with the most prevalent being
gastrointestinal bleeding and ulceration (B20). Of particular relevance is the recent report that
even very low doses of aspirin (10-75mg) induced significant gastric erosive injury and

bleeding in human subjects (BS).

Aspirin dosage can be considerably reduced upon association with a zwitterionic
phospholipid such as a PC, resulting in a marked improvement in the drug's benefit:risk ratio.
Phospholipid-complexed aspirin selectively inhibited platelet TXA, production relative to
vascular PGL, itis conceivable that these differential effects on platelet and endothelial COX
activities of the phospholipid/aspirin complex in comparison to the actions of uncomplexed
aspirin are important for its enhanced anti-thrombotic activity. This observation is further
supported by the fact that low doses of phospholipid-complexed aspirin in an in vivo model
of arterial thrombosis, prevented thrombus formation and vascular occlusion throughout the
duration of the experiment, whereas at this sub-threshold dose aspirin alone failed to prevent
thrombus formation and the vessel occluded within an hour. It also should be emphasized that
an additional benefit of PC-aspirin is that it produces significantly less gastric mucosal injury
than regular aspirin and therefore the development of PC-aspirin complex as an effective anti-
thrombotic agent without gastrointestinal side effects will have broad, cost effective clinical

applications.

Results of Principal Investigator:
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associated with dipalmitoyl phosphatidylcholine (DPPC), a synthetic PC, or a purified extract
of soy lecithin. Recently, the inventor reported (B22) the results of a pilot double blind
crossover clinical study, in which sixteen healthy volunteers were orally administered either
aspirin or aspirin complexed to PC (650mg t.i.d.) over a 4-day study period, and mucosal
injury was assessed by video-endoscopy. As shown in Figure 11, the PC-aspirin complex
significantly reduced the number of gastric erosions by 70% in susceptible individuals in
comparison to an equivalent dose of unmodified aspirin. This reduction in gastric toxicity did
not relate to an alteration in the COX inhibitory activity of the drug, as both aspirin and PC-
aspirin had an equivalent ability to inhibit antral COX activity by > 85% as shown in Figure
12.

- The inventor's laboratory also reported (B23) that the therapeutic activity of aspirin
to inhibit fever, inflammation, and pain in rats is consistently enhanced when the NSAID is
administered in chemical association with a PC, with its therapeutic potency increasing 5-10
fold over the unmodified NSAID. Additional studies using rodent models of arthritis have
also produced confirmatory evidence that a NSAID's potency to inhibit joint inflammation

and pain is enhanced if the drug was intragastrically administered in chemical association
with a PC.

Ex vivo animal studies of the effects of phospholipid-aspirin complex (containing
equimolar concentration of the two agents) on the ability to produce TXA, and PGI, in
platelets and vascular tissue respectively were invesitaged. Rats were intragastrically
administered either unmodified or DPPC-associated aspirin (20 mg/kg dose), and after 30
minutes, blood was drawn, platelet-rich plasma was prepared, and aggregation was induced
by arachidonic acid. There was a reduction in TXB, (a stable metabolite of TXA,) production
in the platelets of rats individually treated with unmodified aspirin or DPPC-aspirin as
compared to saline control. PC-aspirin, further suppressed the production of TXB, as shown

in Figure 13A.

This ex vivo approach was then used to measure vascular (endothelial) PGI,.
Abdominal aorta excised one hour after drug administration was evaluated for its ability to

produce 6-keto PGF,, (a stable metabolite of PGL,) by incubating it with arachidonic acid
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(AA, 25 mM). As shown in Figure 13B, aspirin significantly inhibited the production of 6-
keto PGF,,, whereas the DPPC alone and DPPC complexed with ASA had no effect, as
compared to control. It is, therefore, possible to achieve selective inhibition of platelet
cyclooxygenase and preserve vascular prostacyclin biosynthesis by the administration of PC-
aspirin.
The anti-thrombotic effect of aspirin with or without PC was then evaluated in an in
vivo model of arterial thrombogenesis. According to the protocol (B24), the left carotid artery
of an anesthetized rabbit was subjected to anodal current to the point where mean carotid
blood flow velocity was increased by 50% above control values, which corresponds to 50%
occlusion of the vessel by the formed thrombus. At this point the current was discontinued
and the test drugs intravenously administered as blood flow was monitored over the next 2-3
hours. It can be appreciated from Figure 14A that carotid artery blood flow velocity dropped
to zero (indicative of complete thrombus occlusion of the vessel) in < 60 min in control
rabbits treated with either saline or phospholipid alone (mean time until closing =40 + 17).
In contrast, rabbits administered unmodified aspirin, within a 5-20 mg/kg dose range, had no
vessel occlusion throughout the duration of the 2-3 hr experiment (data not shown).
Interestingly, when the dose of aspirin was reduced to 2.5 mg/kg, it was observed that aspirin
complexed with phospholipid was still effective in preventing thrombus formation (>180 min
after administration of the complex) whereas aspirin alone (at this sub-threshold dose) failed
to prevent thrombus formation and the vessel occluded within 61 + 15 minutes (n=4) as
shown in Figure 14A. Moreover, the weight of the thrombus formed in rabbits given the

aspirin-phospholipid complex at the 2.5 mg/kg dose was significantly smaller than those

treated with either native aspirin, saline or phospholipid alone as shown in Figure 14B.

6-keto PGF,, (a metabolite of PGI,) and TXA, concentrations was also measured in
the affected carotid arteries. In saline control rabbits, the ratio of PGl, to TXA, in affected
arteries- where the thrombus had formed, was significantly lower (because of increased TXB,
production) than the unaffected (normal) carotid arteries- where no thrombus was generated.
This PGI, to TXA, ratio improved slightly when the rabbits were treated with aspirin (2.5
mg/kg) or phospholipid alone, but not enough to block the thrombus formation. In contrast
the PGI,/TXA, ratio in rabbits, which received the same dosage of PC-aspirin , improved
significantly and was not significantly different from the ratio determined in the normal

arteries (not exposed to anodal current) of saline-treated rabbits as shown in Figure 14C.
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Figure 15 graphically depicts data indicating that a 1:2 ratio of acetaminophen
(Tylenol):P35 SB provides rats with protection from liver injury as indicated by elevations
~of the liver enzyme aspartate transaminase (AST), 24 hrs after fasted Sprague Dawley rats
are orally challenged with either Tylenol alone or the above Tylenol:P35 SB combinations.
The data shows that by using several statistical tests it appears that AST levels are
significantly elevated in the Tylenol treated rats vs saline control values, but not in the rats

administered the Tylenol:P35 SB combination at a 1:2 wt ratio.
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CLOSING

All references cited herein are incorporated by reference. While this invention has
been described fully and completely, it should be understood that, within the scope of the
appended claims, the invention may be practiced otherwise than as specifically described.
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.
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We claim:
1. A composition comprising a non-aqueous carrier including a phospholipid and a

therapeutically effective amount of an NSAID, where the phospholipid is present in an
amount sufficient to reduce pathogenic effects of the NSAID including GI ulceration,
bleeding, liver damage, kidney damage, and/or cardiovascular side-effects, and where the
composition prevents, reduces and/or treats tissue ulceration, tissue inflammation, pain, fever,

cardiovascular disease, ovarian cancer, colon cancer, and/or Alzheimer's Disease.

2. The composition of claim 1,wherein the carrier comprises a bio-compatible oil, a

phospholipid-containing bio-compatible oil, or a mixture thereof.

3. The composition of claim 1,wherein the phospholipid-containing bio-compatible oil
is a lecithin oil including a concentration of phospholipids between about 10 and about 40

wt.%

4. The composition of claim 3, wherein the concentration is from about 10 to about 30

wt.%.

5. The composition of claim 3, wherein the concentration is from about 10 to about 20

wt.%.

6. The composition of claim 1, wherein the weight ratio of NSAID to carrier is between

about 10:1 to about 1:10.

7. The composition of claim 6, wherein the weight ratio is between about 2:1 to about
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%. The com}()()>51t10n of clann(l) wherein the NSAE[}) is selected from %he group cons1st(1r2g P
of aspirin, salicylate, naproxen, diclofenac, indomethacin, sulindac, ibuprofen, ketoprofen,
oxaprozen, ketorolac, sulindac, nabumetone, meclofenamic, piroxicam, diflunisal,
oxyphenbutazone, phenylbutazone, celecoxib, rofecoxib, COX?2 inhibitors, acetaminophen,

or mixtures and combinations thereof,

o. The compositions of claims 1 through 16, wherein the phospholipid reduces the GI
toxicity of the NSAID.

10.  The compositions of claims 1 through 16, where the composition increases the
therapeutic activity and/or potency of the NSAID to treat/prevent inflammation, pain, fever,

cardiovascular disease, ovarian cancer, colon cancer, and/or Alzheimer’s Disease.

11. A method of preparing NSAID-containing formulations comprising the step of adding
- a therapeutically effective amount of an NSAID to a non-aqueous carrier including a
sufficient amount of a phospholipid to form a non-aqueous solution, paste, semi-solid,
suspension, dispersion, colloidal suspension or mixtures thereof, where the composition has
low NSAID pathogenic effects including GI ulceration, bleeding, liver damage, kidney
damage, and/or cardiovascular side-effects and/or enhanced NSAID therapeutic activity
and/or potency and treats, prevents or reduces inflammation, pain, fever, cardiovascular

disease, ovarian cancer, colon cancer, and/or Alzheimer’s Disease.

12. The method of claim 11, wherein the carrier comprises a bio-compatible oil and a

phospholipid, a phospholipid-containing bio-compatible oil, or a mixture thereof.

13. The method of claim 12, wherein the phospholipid-containing bio-compatible oil is

a lecithin oil having a concentration between about 10 and about 40 wt.% of phospholipids.

14. The method of claim 13, wherein the concentration is from about 10 to about 30 wt.%.
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The method of claim 13, wherein the concentration is from about 10 to about 20 wt.%.

16.  Themethod of claim 11, wherein the weight ratio of NSAID:carrier is from about 10:1
to about 1:10.

17.  The method of claim 16, wherein the weight ratio is from about 2:1 to about 1:1.

18.  The method of claim 11, wherein the NSAID is selected from the group consisting of
aspirin, salicylate, naproxen, diclofenac, indomethacin, sulindac, ibuprofen, ketoprofen,
oxaprozen, ketorolac, sulindac, nabumetone, meclofenamic, piroxicam, diflunisal,
oxyphenbutazone, phenylbutazone, celecoxib, rofecoxib, COX2 inhibitors, acetaminophen,

or mixtures and combinations thereof.

19. A composition comprising an aqueous emulsion or microemulsion including an
aqueous phase and a non-aqueous phase and optionally an emulsifying agent, where the
aqueous phase is a bio-compatible aqueous solution and the non-aqueous phase comprises a
non-aqueous carrier including a phospholipid and optionally a therapeutically effective
amount of an NSAID, where the phospholipid is present in an amount sufficient to prevent
or reduce tissue ulceration, and when the NSAID is present to reduce pathogenic effects of
the NSAID including GI ulceration, bleeding, liver damage, kidney damage, and/or
cardiovascular side-effects, and where the composition prevents, reduces and/or treats tissue
ulceration, tissue inflammation, pain, fever, cardiovascular disease ovarian cancer, colon

cancer, and/or Alzheimer's Disease.

20.  The composition of claim 19,where the carrier comprises a bio-compatible oil, a

phospholipid-containing bio-compatible oil, or a mixture thereof.

21.  Thecomposition of claim 19,wherein the phospholipid-containing bio-compatible oil
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22. The composition of claim 21, wherein the concentration is from about 10 to about 30
wt.%.

23.  The composition of claim 21, wherein the concentration is from about 10 to about 20

wt.%.

24.  The composition of claim 19, wherein the weight ratio of NSAID to carrier is between
about 10:1 to about 1:10.

25.  The composition of claim 24, wherein the weight ratio is between about 2:1 to about
1:1.

26.  The composition of claim 19, wherein the NSAID is selected from the group
consisting of aspirin, salicylate, naproxen, diclofenac, indomethacin, sulindac, ibuprofen,
ketoprofen, oxaprozen, ketorolac, sulindac, nabumetone, meclofenamic, piroxicam, diflunisal,
oxyphenbutazone, phenylbutazone, celecoxib, rofecoxib, COX2 inhibitors, acetaminophen,

or mixtures and combinations thereof.

27.  The compositions of claims 19 through 26, wherein the phospholipid reduces the GI
toxicity of the NSAID.

28.  The compositions of claims 19 through 26, which composition increases the
therapeutic activity and/or potency of the NSAID to treat/prevent inflammation, pain, fever,

cardiovascular disease, ovarian cancer, colon cancer, and/or Alzheimer’s Disease.
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30.  The compositions of claims 19 through 28, wherein the composition is an eye drop

or wash for treatment of inflammation of the eye due to uveitis.

31.  The compositions of claims 19 through 28, wherein the composition is drinkable for

treatment of the mouth, esophagus and/or GI tract due to mucositis.

32. A method of preparing NSAID-containing formulations comprising the steps of:

adding a therapeutically effective amount of an NSAID to a non-aqueous carrier
including a sufficient amount of a phospholipid to form a non-aqueous composition in the
form of a solution, a paste, a semi-solid, a suspension, a dispersion, a colloidal suspension or

a mixture thereof; and

emulsifying the non-aqueous composition in a bio-compatible aqueous solution in the

presence or absence of an emulsifying agent,

where the composition has low NSAID pathogenic effects including GI ulceration,
bleeding, liver damage, kidney damage, and/or cardiovascular side-effects, and/or enhanced
NSAID therapeutic activity and/or potency and treats, prevents or reduces inflammation, pain,

fever, cardiovascular disease, ovarian cancer, colon cancer, and/or Alzheimer’s Disease.

33. The method of claim 29, wherein the carrier comprises a bio-compatible oil and a

phospholipid, a phospholipid-containing bio-compatible o0il, or a mixture thereof.

34, The method of claim 30, wherein the phospholipid-containing bio-compatible oil is

a lecithin oil having a concentration between about 10 and about 40 wt.% of phospholipids.

35. The method of claim 31, wherein the concentration is from about 10 to about 30 wt.%.
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37.  The method of claim 29, wherein the weight ratio of NSAID:carrier is from about 10:1
to about 1:10.

38.  The method of claim 34, wherein the weight ratio is from about 2:1 to about 1:1.

39.  The method of claim 29, wherein the NSAID is selected from the group consisting of
aspirin, salicylate, naproxen, diclofenac, indomethacin, sulindac, ibuprofen, ketoprofen,
oxaprozen, ketorolac, sulindac, nabumetone, meclofenamic, piroxicam, diflunisal,
oxyphenbutazone, phenylbutazone, celecoxib, rofecoxib, COX2 inhibitors, acetaminophen,

or mixtures and combinations thereof.

40.  The method of claim 29, further comprising the step of:

shearing the emulsified material to form a microemulsion.

41. A method of treating inflammation comprising the steps of:

administering to an animal including a human a composition comprising a non-
aqueous carrier including a therapeutically effective amount of an NSAID and an amount of
a phospholipid sufficient to reduce NSAID pathogenic effects including GI ulceration,
bleeding, liver damage, kidney damage, and/or cardiovascular side-effects, and/or enhanced
NSAID therapeutic activity and/or potency and treats, prevents or reduces inflammation, pain,

fever, cardiovascular disease, ovarian cancer, colon cancer, and/or Alzheimer’s Disease.

42. The method of claim 41, wherein the carrier comprises a bio-compatible oil and a

phospholipid, a phospholipid-containing bio-compatible oil, or a mixture thereof.




10 "109& ()- 109& ()- "109& ()-!&LOY%& ()-ylO0% ()- &LOY%& () - WRXXXYZDZAEYNC
10 $10%&' ()- SH109&' ()- "109& ()-3l 10%& ()- fM 10%& () -

" 1098 () wioZBAmG{1l\ \ dEYNC 10 y5ni 10%&' ()-/" 10%&' () -+ | 100BCTYS@SAUBYE () -
("10%& ()-&10%& ()- \VIWX]Y]g]l]{]]bC 10

7" 109%&' ()-!10%& ()-yl0%& ()-LL10%& () - 10 10, ; nt 0%&' ()-1=""__"M dEBC 10
3 "10%& ()- 3&f 109 ()-31 Y'109%& ()- "10%& ()-G 9! 109%& (

7" 109%& () -

& 100 () 3 Abometipd Eskimi yhecin Bxabbipbe icgHeT o bioreqpathid il is

a lecithin oil having a concentration between about 10 and about 40 wt.% of phospholipids.
44,  Themethod of claim 43, wherein the concentration is from about 10 to about 30 wt.%.
45.  Themethod of claim 43, wherein the concentration is from about 10 to about 20 wt.%.

46. The method of claim 41, wherein the weight ratio of NSAID:carrier is from about 10:1
to about 1:10.

47.  The method of claim 46, wherein the weight ratio is from about 2:1 to about 1:1.

48.  .The method of claim 41, wherein the NSAID is selected from the group consisting of
aspirin, salicylate, naproxen, diclofenac, indomethacin, sulindac, ibuprofen, ketoprofen,
oxaprozen, ketorolac, sulindac, nabumetone, meclofenamic, piroxicam, diflunisal,
oxyphenbutazone, phenylbutazone, celecoxib, rofecoxib, COX?2 inhibitors, acetaminophen,

or mixtures and combinations thereof.

49. A method of preventing or treating tissue ulceration and/or inflammation comprising

the steps of:

administering to an animal including a human a composition comprising a non-
aqueous carrier including optionally a therapeutically effective amount of an NSAID and an
amount of a phospholipid sufficient to prevent ulceration and/or inflammation due to
mucositis caused by chemo- and/or radiotherapy and, when the NSAID is present, to reduce
NSAID pathogenic effects including GI ulceration, bleeding, liver damage, kidney damage,
and/or cardiovascular side-effects, and/or enhanced NSAID therapeutic activity and/or
potency of the NSAID in reducing inflammation, pain, and/or fever associated with chemo-

and/or radiotherapy.
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53. The method of claim 51, wherein the concentration is from about 10 to about 20 wt.%.

54.  Themethod of claim 49, wherein the weight ratio of NSAID:carrier is from about 10:1
to about 1:10.

55.  The method of claim 54, wherein the weight ratio is from about 2:1 to about 1:1.

56. The method of claim 49, wherein the NSAID is selected from the group conéisting of
aspirin, salicylate, naproxen, diclofenac, indomethacin, sulindac, ibuprofen, ketoprofen,
oxaprozen, ketorolac, sulindac, nabumetone, meclofenamic, piroxicam, diflunisal,
oxyphenbutazone, phenylbutazone, celecoxib, rofecoxib, COX2 inhibitors, acetaminophen,

or mixtures and combinations thereof.



