VETHODS AND COVPOSI TI ONS FOR TREATI NG PAIN [ 0001] The
application clains the benefit of U S. Provisiona
wWepEbilo@mké on No. 60/ 675,442, filed April 28, 2BOBUS2006/016078
which is herein incorporated by reference inits
entirety. BACKGROUND OF THE | NVENTION Field of the
I nv. ' T resent invention is in the field
of S PRbS AR (COMIBORITiRTS HO RAER BT DNGrBAINT or
treating and preventing pain, inflammtion and fever.
0001] Back u ok 000; l=cal ¢ G iblon.of - pain.is.
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09/678.8A3,dlilyd dpeil ABLA0AL, wiich ahesein inddaparaeanybefoBbé NG entirety.
as an unpl easant sensory or enotional experience
associated with actual or potential tissue damage, or
descri bed i BACGKGROUNIEOMTEYENVERCHIORai n is nost
often classified by tinme course or nmechani smas acute
pain, inflammatory pain, visceral pain, breakthrough
| n, . Noci ceptive pain, neuropathic pain, chronic
Péﬁﬁ?fﬂ%gnﬁﬁﬂgﬁr-related pain. Acute pain is a nornal

pr ed1P tabl e physi ol ogical response to an adverse
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Chronic pain is usually defined as pain persisting
Bpodsgaundidn t he expected time of tissue healing.

Chroni ¢ pain includes such syndrones as |ow back pain,

[0003] nyof dbeimediqahionditost efysin b 4 tenpleaphgsiopaical process that involves a
opat hic pain, fibr al gia,. and infl ammatory pain
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such_as surgery or other trauma, or a consequenté of a
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pai np et g. rj N uplie health statistics, )
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CHERHE DTy o cfa%lf?é'ré‘ﬁf?ggf@ﬁby AcBigrRaiis ¢ esmale peadinialdy physiological
reb e ¥d S £c§weré_etchb1§1ic%F emRhedr Hﬁé{;ﬁéfﬁ%ﬁ?&g@&ﬁ@ 5\2?{3 é)larrlg];ig normally

than 20% require anal gesic treatinen cent
sehzlirsitisigo WV hdwa thenerrditionapro@0€ing fthe atire réssIvek|Othe ke GRes away.
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[0002]

[0005] Acute pain is usually a consequence of an identifiable insult, such as surgery or
other trauma, or a consequence of a disease, e.g., kidney stones, méchanical low back
pain, etc. According to pﬁblic health statistics, several hundred million people worldwide
undergo inpatient or outpatient surgery each year. In addition, several hundred million
visits are made annually to the emergency room. Of these exhergency room visits, it is
estimated by survey data that more than 20% require analgesic treatment. Recent studies
have shown that more than 60% of patients who undergo surgery experience moderate to

severe pain despite analgesic treatment.



variety of drugs, frequently in conbination, including
opi oi d anal gesics, e.g., norphine, hydronorphone,
whywsooweone, oxycodone, tranmadol, and codei nePCT/US2006/016078
acet am nophen; non steroidal anti-inflammtory drugs
(NSAI Ds) e.g., ketoprofen, ibuprofen, naproxen,
tiaprofenic acid, acecl ofenac, dicl ofenac, piroxicam
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dm nistr t| 0 udi.ng subcut neous
NS ARl SoRi - JE R RS iy eftferondt,  and
lubnth&sit.on, of fer numerous benefits over oral delivery
in artlcul ar situations, for a wide variety of drugs.
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[0008] ObstpH&itban dridd0Q2] ﬁ)ﬁmdlﬂt’y WBeRyl €dtakbLn@es dohaliofGwith as pain,

when phar macol ogi ca treating any di sease or
inflammation or fever when: 1) the condition is of severe intensity; 2) there is a need for

rapid onset of effect; 3) there is a need for rapid or frequent dose titration to keep

condition under control; 4) the patient is unable to receive oral medicationy e.g., due to

nausea, vomiting, confusion, obtundation, loss of consciousness and bowel obstruction.
[0009] Of the many challenges that occur when pharmacologically treating any disease or

pathological condition, including pain, fever and inflammation, alleviating the symptoms



pat hol ogi cal condition, including pain, fever and
i nflammation, alleviating the synptonsw t hout causi ng
w@ et efops oduct i ve side effects is often the grERUSEDG6/016078
This chall enge presents itsgelf when nedica
practitioners use nedicinal agents to treat pain,
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as gastrointestinal injury, hepatotoxicity
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effect profile and a restriction on duratlon of use.

In a0 Wéaé?rls @FGSEJéibhthﬁ Céléy NSvﬁéDlﬂyaﬂgblﬁmap@r@nte@érfmm the United
Stﬂ%@ Iﬁ?}%@élj %d%hm at Qrﬁer% & gdl?rca s g{n %(gdltl%fé) its adverse

ket orol ac has been mn rom
effegt ptofike and h resttititon o dﬂraudnl @ftuee.i 18 ahh@libep '@RBBAIEY, including

to cause serjo life threatening side effects.
Frigice g}tj ﬁ@?ﬁ%ﬁe&fﬁnﬁ&s@%&’g 2D (1esrer jigptable ketorolac has been
withdrawn from the market by the local health authorities, due to its high propensity to

[0012]

cause serious and life threatening side effects. Injectable ketorolac must be giveri every 4
to 6 hours to provide continuous relief of pain. In some countries, other parenteral
NSAIDs such as diclofenac and lornoxicam are also available, but in most countries,

ketorolac still remains by far the most frequently used injectable NSAID.



to 6 hours to provide continuous relief of pain. In

sone countries, other parenteral NSAIDs such as
waelr@boiepac and | or noxi cam are al so avai |l abl e, P@IUS1006/016078

nost countries, ketorolac gtill remains by far the

nost frequently used injectable NSAID.[0013]

Par ecoxi b, a parenteral COX-2 selective NSAI D, has

[0013]  peenPaspirdRscrPagnied GFeXw @qieqtlefsthll%m OFRS bmnla@srqysé in Europe
DR I L A UG AT S s o

amif Dacgjtﬁﬁirmﬂfstram @cbrcmle pahagembht bOuglte pRELERYKICH pdiRe Although
ectggl e .pr odr ug of the now w thdrawn dr u}g
pajefiopt $ Byeqtabl GAodEeRl tho aowngityEawe dryg apldepqxiiin an effective

aﬁ@ebﬁuﬁe%ﬁﬁﬁﬁeﬁ% Ak ARs qﬁ@s?lléfl 5&%’[ Icl‘f’éfs%{"e%a(] 8F shori-term use in
shortZtermuse I n postsurgl ca
the ppsismrgmal sty Aaﬁmqmsﬂnpmlysaﬂvgnse @bstsm‘gﬁhysﬁd:tg mﬁgnal came from

0 dy .inc d_in the original
u‘{?h g‘“ﬁ@?&c‘ 2P Ogﬁﬂml/ gfl §e76@>ﬁ b 1grtbe rﬁ’afefgx@%lﬁa\ﬁﬁldecomb
8 'QN@%ﬂﬁMfréﬁtﬁVﬁﬂkﬁm u 0
& ?%up CGti né d%fl ci enci %V?hlén%te%ggfa%gg f.nl ncplhlg&%g %oup Citing
dehigtemeies ainl yhmldgtﬁerlnphdm@e Ac eumEricallyc hrglhlealmmdérwecbf angocardial

1néarc‘7t%ns 6{?3}) PO S/a)n ¢ C%lrre bC;V%\S/% G uelcvggrz E%&;‘éﬁ &%dp)aand deaths (4 vs.

0)Npareapib QedN < & leﬁ-@ﬁprf)f/ﬂm: 4. i ke BBALin F0M. FDA concluded
concluded that "the adverse event profile of parecoxib

wasth@ éfesrsn exenhwsrodide phaareeaxh v geneialébworss thim that of placebo in

th%i 'Tt il eﬁlﬁﬂ?ﬂg@ rhnd%u n%zétfgﬁg ﬂ}ﬁ ts%%ﬁﬁc!a%@' (gﬁje%!m? a&l%' Yumber of deaths,

myarrfaadlal idastione r eebovasculhaacddaityg eptisionayl embelishs, along with
with renal and pul nonary

ol
ref nﬂc‘ﬂd: ﬁgﬁoa%éfowgﬁl%waﬁ% WEFM?%%‘FTPW?%‘V@?’I}%%]W@t fog parecoxib
dlﬁﬁlrge&%xf\b ddsihk rﬂ)@n&ﬁ‘ gan! pladi®si NG REY 'dlﬁﬂ_gé f@l?eﬂeﬂ?c r@csﬁglg rPenod the

fact, during the entire study pér e I nci
ingiflendeeaféhese |chm§allly gﬂlweh’eaﬁbrntse aveds 3$Oﬂmdmtfqmmxﬂi/‘&ddecomb

b d
ol ST ST A LSRR 5 FASAASS b apige o cne oy
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Lﬂw BIofg ﬁfsq ripdhe parecoxib and
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concerning the risk of serious hypersensitivity and skin reactions, including Stevens-

Johnson syndrome, toxic epidermal necrolysis, erythema multiforme, and exfoliative
dermatitis as well as anaphylaxis and angioedema. The EMEA has since contraindicated

the use parecoxib in patients with ischemic heart disease and stroke. Excluding



Medi ci nes Eval uation Agency (EMEA) issued a public
statenent on parecoxi b concerning the risk of serious
whypenseesi tivity and skin reactions, includi NnBCT/US2006/016078
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(1) udibded dicledemae if 3800t 20U mi eofiyshysBlogicanfingd as) infused it over 15
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to sy ufipt b udh, oMy Al (5945 IRPRRR G2 hours) was
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€ [ J iluted dicl ofenac. .
B e R I
of igeletminngiie\paiowas S erLRd B, abspedivhie| ClRpae: aNIEOMIsth. Scand,
?ﬁ; . %ﬁniggzt h. 48:‘285- 87 (1993), reported after ) o
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diclofenac 0.35 mg/kg IV, followed by diclofenac 0.90 mcg/min as a continuous IV
infusion experienced phlebitis 6 hours after start of treatment. Tarkkila, et al., Can. J.
Anesth. 43:216-20 (1996), administered diclofenac 1 mg/kg in 100 mL saline every 12
hours x 2 doses to patients undergoing maxillofacial surgery and found that 10% of

patients developed phlebitis. Pillans and O'Connor, Ann. Pharmacother. 29:264-6



of injection site pain was 31% and 3% respectively.
Cl aeys et al., Acta Anaesth. Scand. 36:270-275 (1992),
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Three patients devel oped extensive tissue necrosis
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I tR62851 étm%ns daily are required it is advised

that the alternative buttock be used for the second

i nj oo diffsrent XjSmag/d dplJymulation of diclofenac is approved for intravenous use

(the IM formulation is contraindicated for intravenous use) in some countries with the
following language (Voltaren Injection Data Sheet, New Zealand, Sept 7, 1999):

“Diclofenac must not be given as an intravenous bolus injection.
Diclofenac must be diluted with 100-500 mL of either sodium
chloride solution (0.9%) or glucose solution (5%). Both solutions
should be buffered with sodium bicarbonate solution (0.5 mL 8.4%
or 1 mL 4.2%). Only clear solutions should be used. Two
alternative regimens are recommended: For the treatment of
moderate to severe post-operative pain, 75 mg should be infused



one anpoule of 75 ng can be conbined wth other dosage

fornms of diclofenac (tablets or suppositories) up to
w0 b@etreeseérum dai | y dosage of 15 ng." [0018] A BOT/1820061016078
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[0022] Among the contributing factors to venous irritation and injection site pain are the
intrinsic irritating properties of the drug, the duration and frequency of IV infusion, the
pH and osmolarity of the infusate, catheter placement techniques, the health of the
patient’s veins, and the likelihood of precipitation of drug upon contact with blood. This
phenomenon is frequently referred to as peripheral vein infusion thrombophlebitis, or
phlebitis, and it is one of the most common complications of IV therapy. Phlebitis can
result from mechanical irritation, chemical irritation, or as a pharmacological response by
the vein wall cells to the drug.

[0023] Phlebitis is an inflammation of the vein in which endothelial cells of the venous

wall become irritated and cells roughen, allowing the adherence of platelets. The site is



out infiltration, extravasation and infection at the

injection site. It can also lead to further nedica
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[0026] | SOXICGRM oA it RERIERsul @ Ytdnk direst conlaBBsf 1Br11aﬁl!§ with the vein wall cells.
pi ket oprof en can produce phlebitis.
Solvents, acids and bases, and some drugs can damage living tissue. In addition, some
dissolved drugs can produce undesirable pharmacological effects by reacting with
specific receptors on the vein walls. The undesirable effects caused pharmacologically
and chemically are worsened by direct cellular contact with the highly concentrated

precipitate. As a result, regardless of the cause, precipitation of the drug within the vein



Phl ebitis occurs when a vein becones inflaned by
irritation or vesicant solutions or drugs. Al though
wo b@onsw260f a 0.5 to 1.0 micron inline filter PEMUS2006/016078
renove particulate matter got visible to the naked
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{ See Yal kowsky, SH et al, J. Pharm Sci. 72:1014-19
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fiod TR & predict the in vivo precipitation, whereas the dynamic apparatus

succeeded.
[0030] Reference may be made to U.S. Patent No. 5,554,789 which describes a
tromethamine salt of the dextroenantiomer of ketoprofen, i.e., dexketoprofen. This salt is

said to be more soluble than the free acid of dexketoprofen.



a haziness that is quantitated turbidinmetrically on an

ul traviol et spectrophotoneter downstream fromthe
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The art discloses that increasing the sol ubil
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[0036] o ! F ﬁl?}% ﬁ%%% pr?.% r}*eld t}%p %BCI i (#u?e?lﬁg %Pﬁgﬁﬁf Lo?‘?h&rb%ﬂgfen can be

increased by use of the hydrotropes, sodlum benzoate, sodium hydroxybenzoate and
methyl-p-hydroxybenzoate sodium. In each formulation, 0.1% w/v sodium metabisulfite
and 0.01% ethylenediamine-tetraacetic acid (EDTA) were added as antioxidant and
chelating agents, respectively to provide a 100 mg dose in a final volume of greater than
4 mL. (See Gupta, et al., Pharmazie 52:709-12 (1997)). This formulation has many

of the aforementioned drawbacks. In any case, the art does not teach about use of



conpl ex of same. [0033] It has been reported that the
solubility of the aryl propionic acid NSAID fenoprofen

w0 2006016826 admi ni strati on can be enhanced by  PCT/US2006/016078
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admistitiop deglosed 2 B PADE canfsineRi fils of 95% aqueous
Jstfg%ibg rd 5660 dé)%? nblfp%@ﬁt dprB st,olﬂ?r}le L& @&Uﬁ QU mofre readily be

Ity an intrrnsic ISSO utlon rate o IbU
andniserabby tlenpaemeiahsues skatehyh prevamtiedonetiiicing the gastrointestinal

RS 92 e W L1t elo b s LU ey e
tBé SGnbansBeRint Ebcbhﬁen&’éﬂ PobmbYor fﬂMﬁﬂlEéoﬁgﬂl at H{thcrﬁedlcal institutions

di scl oses an acid addition salt of met h | ucam ne
aditheie ethanglironignl Wweulflbe nphatcatk witable to a@mlm&t@onfaavenamﬂi{v

[0041] nggcl?%fe%ggé '}:}é{ {) 'l%gmaég 8§ %(§51§a?%9t % g%é g gv%g:ﬁl discloses
ﬂlcyldnﬁ@dlmm odltss spdcifivhlIN ysiteh ogletimating @lropoplyind) dpd 9f(@phenyl-1-

II h d solubility, taste, and
pg%qzre 1y P2t Srvolpglgedlgg? (rﬂ%ée aggégiugl %Cédﬂ, &qr parenteral administration, 1)

chosen from the group consisting of ketoprofen, ibuprofen, naproxen and tiaprofenic acid
and 2) having osmolarity between 270 and 310 mOsm/kg and 3) having a pH between 7.0
and 7.5 and 4) being free of preservatives and supporting substances and 5) being
prepared and kept in inert gas and 6) stored away from light in dark glass containers.
Purportedly, the said pharmaceutical compositions are more tolerable than compositions
for parenteral use on the market containing the same NSAIDs as acids.

[0042] Reference may also be made to U.S. Patent No. 6,342,530 B1, which discloses a

lysine salt of ibuprofen dissolved in sterile water for parenteral administration to form a



[ 0040] Reference may al so be nade to U. S. Patent No.

4,279,926 which discloses salification anong the salts
w@boophemyé al kanoi ¢ aci ds, ibuprofen or ()-2-(4PCT/US2006/016078

i sobut yl phenyl ) propi oni c adRd w th argi ni ne and

| ysi ne. Con'posi tions are prepared which are suitable

safliaBa T ShbhoSHlR0 L Bristihend ond BEstiGelk et any excipients,

gﬁﬂﬁ@éd}{?e‘ht bﬂmr Oy, bASKI 84S sARMIRATapdHIe of HbtRRi€ tﬂe%sence of an
parenteral adm nistration disclosed in this patent

isohetgiosphe3e.nl. of 95% aqueous et hanol and 500 ng of

oo | OB ot QG5 RLs LS L 5 BB st o

suligsie iy P vemidifeativn SueH 46 ititlets heapg@cstpmmr@aha @@Anumes It is
t oxi ci ttg@t Al though the salts are reported to be well

suggestedt ek, Bpen sty epnrrlbiuties lysine palé g Bwirafpiehas arfaster onset of action
tﬁgféllbggﬁrgf ec?dmended volune for IMinjection at nost

insti'tutions and their ethanol content woul d

[0044] be n®Refaknd masubt abhde t0 ThSINPHIcAE &o. | )06BYEX) OBkl . describes the
[ 0041] Reference may al so be made to U. S. Patent No.
epamemnerglly whi cRUEi scl 88bs al RPEEHTBRY um sipetye - salts of

QC(BfHeﬁ }))lylrén%('giéfbgmnw Q t\bﬁ‘imaeﬁnaldﬁﬂp‘gﬂfél %?%an?nn Bases for the

(4 phenyl zi nyl 2-propanedi o
tPsagmyitprafpi remiroplatddwndémr ipdaremberal dachseni st Aatinaricohols  for
1) f th t f ket oprof en,
PAFHBRoRe o RoHY R FapRe e BTl 3yt mgropanot
(mrmmiﬂoty Iﬁegmﬂn RY9-aakido 31 rd’ﬁhn%lﬂ karRib- @,)3 -PRphRdiol, N-(2-

pH bet ween and 7.5 and ) being free of

Ipﬁdé@@feﬁastl)mgolmme,s mbﬁmc@mﬁge s LapeadinobndP-Bluchedmpigge, and N-

kept in inert gas and 6) stored away from
rﬁl&gﬁ%ﬁlﬁﬁsﬁgr "glass containers. Purportedly, the said

[0045] phar Resfergheccaby aROHO Bhdde cnBu@pearPitent N @ﬂaJD(bB Bhavhich discloses
onpositions for, parenteral use on the mar

ac@ar@takhﬁp Aysinate salh fe (NdA-dawepfen PH@O“F@‘MQ]IS R@fp@fa@h@évased on a
f\%ﬁl Cﬂ{sépoib af@gﬁ oﬁJ ate grfc%ﬁga?!ﬁ%% silr %Slxd%l on%eé duration of

di scl oses a yS|ne S uprofen di sso
dchios far (J)d+Hweiuprofbmil-lysine fitaertlad sacdose oif lrzaierrmnmprdfm m the acid

| ut t he..ab f t  at
Rttt PaePty LRPGHon i Rad Bl et PR L DplEgdngaction and
U RA anAGtHs rd3p&Re cOmPREd SRS I+ R M mabl e of stor age

in the absence of an inert at m)sphere 00431)’
[0046] Pat erRefisncs menpalsghedmade de dd.Si yRatens Nayl #716006, which discloses

§o RL' f 'aldl&eﬁlacsﬁ)lr greﬁﬁ.)e il 15a%kew 08{1@ mlxture propylene
5 nat

mnls ratlon SUC a ovvde rs

gyaﬂ whdtpedyethlens g@ugg @sdfadbtyhatth aV]Ibeu‘l agestbemcmuah las/ lidocaine.
the | SI ne salt 3’8 |bu rofen has a fasiﬂer onset
f

[0047] act i JFEIEIRASE MR OGT BR dadpdl J-0b4Ent RPP F%Wé‘e%yzo&é/ 019188 and
A el S L
m@hfotophobia and phonophobia associated with migraine by providing an effective amount
of ibuprofen, preferably oral ibuprofen, pharmaceutically acceptable salts thereof,
isorﬂers thereof, or mixtures thereof. Examples of suitable pharmaceutically acceptable
salts of ibuprofen include any of the inorganic cation salts such as sodium, potassium,
lithium, magnesium, calcium, cesium, ammonia, ferrous, zinc, manganous, aluminum,
ferric, and manganic; organic salts of ibuprofen with primary, secondary, tertiary and

quaternary amines, or mixtures thereof. Examples of such primary, secondary, tertiary



(i ?)-2-(3-benzoyl phenyl ) propionic acid with achiral

and chiral organic bases for the treatnent of
wmewbnopké | - dependent i nflamatory di seases. PCT/US2006/016078

Ani noal cohol s for salificdBiron are chosen in the group

consi sting of ethanol am ne, 3-am no-I|-propanol,

an(Qli_ : _qlgséqar{yn a%ﬁ%ﬁ‘%&g\é@g? g]%s’tiﬂg‘t?% :arlnirie% 'Hl{lﬁdiﬁ'g RLPR&Mhited to naturally

odRUEH X MBEIAPhinGd, | (Y Tie anth e, basiniie eavitbrigepresing naid mixtures
D-gl ucosami ne, and Nmret hyl gl uco_sami ne . R8042h0 : :
theeofr viors spesifiedllyosiableagiaings Melids fwh Aroratt dipitadoto triethylamine,

0424028. Bl , [ ' a ,Ck: L1 DanhYai NRLE inine,
tr’?ﬁ‘l’pcy?ad?mfﬁ)2'?@35[?%1%}6?%46%?1@8]% rzp%l%?lgg 'nl)l/l,hgi&hi S | nf/ygntef oﬁrglm_ne
hik8diRas eshfRmed bashii, oNsehylpfpeaidalegehydrabartinen, claine, betaine,

enhanced anal gesi c . response_and a_|l gn ?r duration

f )
ethglenedianine, (ehycasprine, HiisrBYFRXYIPRY] e effpdelycamine,
thgg%g%?{l:e, i)%%%rglg%éf%& ie&%iﬁ&g{béﬂ/ag%igg CesBil athd Y AR D an@$hiRtures thereof.

ysin a faster onset of _
[0048] anal Befrhcaahionlsanbe enitented. inBitgatsNo. HeiBdHde which discloses

sagﬁ'g;gt?%g gﬁtgg:ééft%%é%wgﬁll g;lgfréﬁf@t%&? {h%?é%’cg%?i%‘?aghensa&fuﬁon for the
trg%%a'%hpo%‘?&ﬂﬁl%éﬁdn%a Bfungiielapberac for parenteral

Ication which contain a m xture of propyl ene
[0049] gl ycdliveanitie pignj,fmah‘yth@rﬁ@egﬂic_‘y dtamb.aglfsezfr@r Heg ¢ f5Gt$ hag accompany the
N A T R R
8RO fEHE AP 83p RATEAEthARPIN L plidr@aceMticalEFBmpbRiAHE thahhete analgesic,
provide for a nethod of treati ng phot gphgbia and
aplioRfEpIONOE o SRITATRIE oRtER i WO ARECHAPATY ol FgR &fed for mew
effective . ' : r 2kl haghadeutical "
FYLBTL AR FTRLGPL | RURFPED: AUBLE A0 B i compsiions
thes Qe Feadilp 8o leble, amlr haviext tapas ondet oé offecttralnobusy pskk effect, with a
sui tabl e, pharmaceuti call.y acceptable salts, of o
rochigpA BToBISE TR BEETIONG T PHERIRE Sh B GaP R e AT Rn aa plebits
[0050] such Aﬁ‘?i&%ﬂg%htepﬂtmﬁwrfbnhﬁlhﬁ%rﬂ@hodﬂi@?&ﬂdélmbust analgesic, anti-

cal cium ceSium anmmoni a, ferrous, zinc, nmanganous,
iaflaminateny, dhdrantipyretindfieatsganitid ;onaetorndi kigh Sficacyy, as well as good

i bupr.ofen wi.th prj narw, . [ :
SRR, LB TR K SRR 5L B sl e
UL BrkiBdton HEERNEREYe freddmiaisyatich by abérthadl and Régoutes by

i nclude substituted am nes _incl uding.but ggt.linited benzvl
aveidirg theaisk pf dues gpanities 8 Potentiply o8 ﬁ%lg’ ilizing, 3gents, e.g., benzy

D Jofilid : | b fffoRing injection.

AP el SN Tt prion.

[0051] but &K & ktvnlih thet artithhiftardreg tsylotrolnble in theplesipgd @ictien volume, it
o DU D020 1L LS 08 A The o
do}{?{ﬁw‘x«hg{fﬁﬁg hdi@rers) ¥alrRRANE BRI csfoBlehRewitheluaicossideration of the
et hy ene I am ne, gl ucosam ne,

wole( oy cutivory fretolny| 1)1@]mt'd'_ Hh mmolq{aéy HpA gq;tyq‘ig’m n e[’]nfort?mately, drugs
SRR b S RELRY 5, BRChpe R ARRA 591851 o

bloodstream. If a therapeutic agent precipitates in a vein, the potential for venous

4

irritation due to mechanical irritation and prolonged local drug exposure at the vein wall,
increases greatly. This is an important cause of iatrogenic inflammation of the vein wall,

peripheral vein infusion thrombophlebitis (phlebitis), following IV drug administration.



[0052]

[0053]

[0054]

[0055]

[0048] Reference may al so be nade to U. S. Patent No.
4,593, 044, which discloses salification of diclofenac
wWowRah/1166ke/si nate in the form of an injectabl e BOI/US10061016078
for the treatnment of infl-ddmation and rheumatic
d| sor ders. [0049] @G ven the significant therapeutic
cks Si de ects th
NSATIY O TR B B0 Sars neLDPseTERUROLY hetGpdfe Spiypitity of

N@gﬁ% i 8 r@ldoRy: theherchse ahderet fodr OﬂﬂBV\aHSij’[laﬂElﬂ)l @mprove the
dds and pharnmaceutical conpositions that have

gesinaintpeting tolarsbility.rifyl rapiderrel PSaIRUOBIOE MRy lip pargateralirpyfe; and 3)
to éwg)?ovseﬁﬁ% é{%ﬁf&ﬁfgclgf{pag?}gﬁe os%%/ § dHE?/E %eeﬂel%gghg 8%biEss mention
om'fég%se@t { LRl oRABS Hbk @flphlbbﬁlts eIV aéﬂmﬂlgtmmhuﬁlael\ISAID 2)
and have a rapid onset of effect and rosust ; b
attafrf emare I\N)lid_rﬂ a Ofl%ﬁ‘_él oé esdifech ghagien Pealy ﬁH Ptegk Gpncentrations) by
mfﬂﬁ%% gﬂoﬁx%ﬂinf’é {18‘ 3! 1Qast F’r%kzg A(?IJ [551? ty 3fe @cmeﬁi’@let t'hﬁn currently

par en era at| on shoul
reBé@Micdaed pﬁusﬁgeanlafi giefasions afitNS ATidd; amm?ét wdyce awdcost of IV drug

ac@gﬁx%ﬁ%ﬁ%bﬁg@eﬁ%gﬁéﬂs o tetR STAID fepehofirest et S Iy miection
BJF 845! t@ﬁ‘;’li ﬁ?u e Eifﬁstl&? rw1t}§‘fhe'1ﬂ€@for@ﬁfo€ atietic arlNSinbhistration
Or mu

ation s be safe for adm ni stration by both
tﬂrdnegm Wland cWitrd deeseshyMaveoi e, figr NHATIS shegrt ﬁ%ﬁsg@t teach about the

e Lfanolntt) Ié%sipgf %{Pdg aﬁg%t{ogllnla c&nél\c}%teé gar%tléblc ﬁ,le%gs;haglgmss tﬂrdrotopes
bﬁfféfg ofrrRESE Rid BédoBRnfsofolr %a@tatmnaﬁﬂm@ﬂ plﬂélﬁ)&l]usirtg validated,

i's known in the art that if a drag i s not glolu{) %Ig hroueh
dytivenid experagents jt@éﬁmmiat%qsuwcthrtl 3 (eAt PAYHIBIoBICREY or throug

stgg eta\lgli fll dlglg%l;}] &Tgezz%ﬂ)% 06adiP6 d@ve‘f@h@fmﬂﬁﬁ' bl e

conmon adj uvants are buffers,
surfact ants and cosol vents, vvlth due consi derati on of

the role ﬁﬁﬁol alit

and st abi %@Eﬁeﬁﬂm@é@%ﬁﬁg‘w@m zed Ibyy

these neans can still precipitate when diluted or

i nj eqt gektiaBiedt e PrResishvanion it Hiractedier apetitoddonglénting a rapid

precipitates in a vein, the potenti al ;to Wnout‘M 4
anatlgesnat pghindlammagonyediia ANERIFCHS FPPaRicoAttetn n‘é‘é"t‘}“‘m sa
née Ca({ Q&%gﬂ?lﬁg O%Hﬁlﬁll&&l‘llrl%]e 2V &hBra tcall:{/ NGHBABRS amount of the

I1'ST1S anll’rpotant ca of |atrogen|C
e_th’yﬂérﬁ_ﬂiﬁﬁilh@mdﬁcﬁr fipezazies womaldx, ofp@ﬁlephéMAﬂDel n

QPL;SA&%& : ;ztosg%? Pghﬁiblﬁ%g%t(lgﬂ%&]g)ntllg Sd?[fgfftg& é% %‘é&%‘tﬁo{l \floer eliciting a
g‘?%att?ﬁtsﬁea‘f{aéﬂa‘?%é% cs%@ﬁﬁginﬁﬁatbf& | I Rag@ipiitec Sedpohkd aftyr IV or IM

or der to: i ncrease the rate of oral
m;lestmmtsaldnnetﬁ()d cqmprw@ qdq@n@éegmgcﬁ therapeytisally effective amount of the

erabil.it r e of the
ﬂ&&p@?@?ﬁlg?e fyi%%?%plp%{gzdn%) %Jg 180G npr o{/%gécﬁhe stability of
par enk ahid a§RePGEhE Prd¥ent 1hl0mmr1s direeted td 8 mamhceixfm emproving the
mention of strategies to: Bﬁmze

t he
iptiiesious &olerrbidiey o o anAISAic BTG BRAI TR B Bmpéfjfe’“c e.g., reduced
\aetpéﬁsl ? '{%}g}g 'irgpdtgn s%e%?ﬁet%rﬂf @ﬁgﬁlﬁgtaﬁg 29 tdlusPBfdetiBAdshort term

ncentr at
infusions and continuous infusions, said method comprising administering a

therapeutically effective amount of the ethylenediamine and/or piperazine complex of a

selected NSAID.



maki ng bol us injections at | east as tol erable or

preferably nore tolerable than currently reconmmended
w@e@bonged |V infusions of NSAIDs; or 3) reduckCT/0i82006/016078

cost of IV drug adm ni stratlbon by delivering a

tol erabl e NSAI D dose as direct and rapid Winjection,

i nste Omnte| fusm h the need

[0056] for p}? :jfg‘(rilfﬂélai é%t o??f ﬁﬁdprga?ﬂ rng?I} 2 Bn H{rﬁ?tﬁ)‘i@ﬁ % dPtistetmethod for
impravingd tige inteaSuscMar aeMeibilith ok gNSAIIRBed tljecint sﬁi@?ﬁm muscular
not . teach about the eval uation, testing and sel ec

igHatiof, @Derasses.caarye Iridaiiop| andawervedilamagesattdnvi atjepies, e.g., into the
e t ol.vents. for
UL Ui AR R O SRR oo iy
etfgciard amewpebf ﬁEmteﬂqyﬂéiﬁmaﬁhﬂBJ |aﬂ&/@r lpﬁﬁeraﬂh@ccbh@%x' B e selected
I\Zﬁ?ﬁ]ﬁoat physi ol ogi ¢ pH or through studies involving
gate in vivo nodels of venous irritation. BRI EF

[0057] SUNM?’BHﬁQ: \};@éﬁof W grlgr}ln %Qgi’)f éréc'tgcf‘%) cgfgfmeﬁfod for Improving

present 1 nvention rs

tleel tod¢rebifity, . g. apiddcahaljgtish Gite grtr, -subddtanesas ofiatnd and abscesses
tlc response after IV or IMinjection, sal d

ﬁ%rt h%% 8?F6Pﬁsilﬁ©°tlgam et &5 SuRCiARGOHP o tfiany yand  continuous

seduembbiCinARRIHAL sod nfeﬁ%d%%ﬁ%h@ dadﬁﬁﬁ@t%n?%gégﬁrapeutlcally effective

pi per azi ne corrpi ex a sel ected NSAID
aBeEpief the pthzzken@ilamh@ op pEsETine qowmie ofthe selaitedNBadD! o

[0058] g mstﬁp %ﬁﬁﬂfl U (lgrocfJ {he Fserng gﬁ\?et p@??ﬂgwf@p ez;r%g@lpg pfor directly

adh’dlms'.‘telhlﬁ\g bl g3, @ﬁtl 1§f@drﬁin§lﬁf§h@1ﬁi eRERAER) Ratment by the intravenous
adm nistering a therapeutically effective anmount” of

TR EEhopt dhre Brethirermetadibriop; pisyerz pdreinissiatpethiofigh automated or
g?a%ht %é?fjvd}jéﬁg gl otk ARV o éh qiﬁ?oap%?ﬁlbé)%petlrggl ﬁl Ierfé%é'lrenteral bag,

lnventlon Is directed td
syrmgeaire«mmld mle’dlodknotnphymgfadﬁmnamﬁhg e&hérapeutlcally effective amount
i nf | anmat or and antl(g%oetlc , reduced

of B St SR PRt S oH p EEkin by rah e Oiereleated NSHIIB i s
[0059] aftemn kdcho H@ebﬂb?%é beser?thﬁ%nt (?%r i) Hﬁléd‘ﬂéﬂ %]Sat Afod for safely

conti nuous i nfusions, said
adigimiierngeanialagsia, QIW@[YH?@G @ni @Bﬂl-tﬂ}ﬂ@ﬂlhaoty MED mfotumtle afthe site of, or

TR IR T A ——
thierapeatic adly elf&cﬁhref aas e of eheetiNOMEIdiEhE @ﬁd/ﬁpﬁlpbﬁﬁh@\ébﬁglex of the

N% %gl ntramuscul ar tolerability, e.g., reduced
ction site pain, rmuscular irritation, abscesses,

[0060] ner Vf"m‘ e’i% Hih &de e%ﬁﬂ@ﬁfé@éﬂ%ﬁ} gf{%,gﬁ cﬁlfe{:t%ﬁ t<{>‘ yld n({de@} frr?prbvmg the

ut e vas
tos},gal@ihhyeambdafcm‘rpf 1m]rat}@cddandnemﬂml B@nﬁniﬁ‘hﬁbﬁpﬂlﬂnl gdlideic, anti-

ffective unt of the eth nedi am ne and/ or
1 ﬁaﬁé’?%%ryn%“ BRENESICy e & héedé‘g‘?dzB%J%Cdlomteopalpo%l7]mmﬁon reduced

efitlichh hagR®ela Ghd taBSceRs, &1L VYRR ON idBmihiBh! Gsd Pestons and
novel nmethod for |nprOV|ng
intrathecal granulomas after epidural or intrathecal administration, said method
comprising administering a therapeutically effective amount of the ethylenediamine
and/or piperazine complex of a selected NSAID.
[0061] A ninth aspect of the present invention is directed to a method for improving the
tolerability and safety of ocular administration of an analgesic or anti-inflammatory, e.g,

reduced burning, improved absorption, reduced precipitation, said method comprising



the tolerability, e.g., reduced injection site pain,

subcut aneous irritation, and abscesses after
w@aiveai@neous i njection, short term subcutaneoRGI/US2006/016078

i nfusi ons and conti nuous sufcut aneous i nfusions, said

met hod conprising adm nistering a therapeutlcally

ef fective anount_ of the ethyl enedi am ne_ or perazi ne

agpTiEIngsy thempewdicpldy: F%C‘tws/ﬁrr@unt oigbapt xleélp%ﬁﬁﬂ%ﬁs%@&r piperazine
@& e Qg&ﬁg&stgﬂgntlon is directed to a nethod for
F m ni stering anal gesic, anti-inflammatory

[0062] and anttent;hyarspédt of theegesmn inveytith e dirdctedvie roemsnpagitiod comprising a

w th eed for prior diluti.on and/o
S%%Wq%f*ﬁﬁt e GPRAYY Ssla%tsgr&f)@opls?raaflgeﬁw[ sthylsagdiamine.
[0063] x‘)l URE CQ8kEL lasﬂi:%fé' SF‘ $he $m&ntiorY, O!h‘ét KNSAID s néﬂ&gn ﬂ'cﬁ‘ﬁ Qe group

| ume parentera syringe driver, sa
caombing sif kgtopdfemi dﬁxkeﬂop@fm tttraxammtand apluioylcafrf eth:seceaspects and

oEERPL ey o befPRal B Froneuy SREEL O P e esorived

h&feid hgowr esent invention is directed to a nethod for
safely adm ni stering anal gesic, antipyretic and
anti-inflannatory into soft tissue at the site of, or
inc SRA aid
nmet h%ﬁionpn si ng a!ire}ll\?]pg{ g?lﬂgg a twgyaegg@glgﬁla§
ef fective anmount of the ethyl enedi am ne and/ or
[0064] pi pef#zi halustoatpd exinuﬂatmelaNSAH\tSAI[[D@m}mtmioeia@ﬁet hdministration of

%S%ra%drf\}“ resﬁgﬂhbﬂ ¥Ryt a?f’g ‘fgép@tsvnoqvewo t0 120

mlﬂﬁtéﬁhh@ﬁﬂérm@ﬁdrﬁﬁﬁsﬁ\éﬁ@h adm m stration of an
anal %55|c anti inflamuatory and antipyretic,

[0065] redud®d ? milusteicsnhes lyranysiin valrel apparatig peshior rpéa(i}@tétg mechanical
0
b i B RACRE s TREAGSS SyRbE PhBelr? SPANERS 1o girect ISPE
(whickis egell dslb dloodrsuiropatatih ddabxpadment) sitrpd 7 @h’a,ndSZél (Iii, through a 40-
nmet ho onprising gdm njstering a_th rapeutlca
oY KRB AR RS RRRIeak PPEAREai (o iR dgmetd of 3mm), then
bR QZchﬁlaCQ u%i‘tz ol t}ﬁ@b@%aﬂwﬁiﬁ/ﬂ Pn] BQcﬁ]l]:nﬁh Nk Rt \mT /min
aspect o the esent 1nvention is directed to a
floet tated Tlos ﬂpmm@\u's ncgnp#reblbdb éradbf hirhgn hledd Slfreinyreadily accessible

o TR B 7 B s BB 5R fo hpy p pte capacty of
03U3S OA [HdcRMan DRHYLE dltﬁ&ﬁﬁét@p%@fdp@ﬁtonﬁe@ér%d[@h?% flow-cell was used
conpri si ngadm ni stering a therégﬁutlcally effective

tareathocdpsiehof dighy| ehealiZaraanee dtrglosr DigkisenzPseision Glide sterile

faﬁr[@gsesﬁéeggfnx%e%lesgf g ?benqL ITQ’Aﬁli_—%ree ﬂeg g%lcﬁng n‘Eosﬁl(fs Qﬁ‘ﬁ{ge%ontalmng

I nven is dire to a co
eadnfum_alangn & be lt&t&iexdad\ﬁﬁbﬂhcedndtoathe cﬂmﬂﬂmdlbﬂg ﬁcl(bdn upstream

from pj perazine and et hyl enedi am ne n
fiﬂné%rd‘ C%ﬁ ﬂgétfgmaflatﬂ%l’reﬁ’%ﬂﬁ B ‘P}?@“R}SAT pyodyces opacity in the
tlgégﬂée&ﬂlifzﬂ g%&ésnﬁr %H'ﬂ?e ﬂ%%eﬁtahﬂgs RilerfRica 1yol,fh§ Ipectrophotometer as

xKet opr oxl cam and piroxi cam ese aspects
reched transmittance or increased absorbance.

[0066] FIG. 3 illustrates a UV wavelength-scan for ketoprofen-ethylenediamine (50
mg/mL) demonstrating absence of absorbance at 540 nm. |
[0067] FIG. 4 illustrates dynamic dilution test profile for ketoprofen-ethylenediamine (50

mg/mL) formulation at 540 nm.



addi ti onal aspects and enbodi nents of the present

invention are nore fully described herein bel ow. BRI EF
WOEBCRI46Id ON OF THE DRAW NGS/ FI GURES [ 0064] FIECT/1IS2006/016078

illustrates a sinulated pligsma NSAI D concentration

after adm nistration of drug as a rapid IV injecti on

(I'V bolus or IV push), as a slow |V infusjon, over

[0068] o 1BIG.rg Hivswates ardV afeesieneth-senion k@iopaf%ﬂlpe{a@tmsqw mg/ml)
il in vitro apparatus used
defr%c%stratl !11#@%06%%%5’ Ogl%igg%{@ﬂ r‘ﬂBI tis. A Harvard
[0069] ADIOaFH} ue 1Hﬁ£falt@l d)yhaﬁylcldlgmmﬁum gidfite foru keptoderdpipertzine (50
| SPB ‘(V\/m ch is used as a blood surrogate in this
mgkple) forsHpfion 8t540MMY. 4 and 25 C, through a 40- cm
| eng I y. PE; /
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deﬁﬁorq;uatmga‘tfsblmm-dﬂabm‘ginceemh 1vii Itaho at 340compat h | engt h at
ab5ni/mn flowrat flowrat

e. : i
[0071] that Phs "R bl g Tioneti py ik daS SFBPI T Ripetazine (50
Effonlngfgﬁoﬂn@ﬁﬂaﬁ]o Wesoahesen over pl asma because
as a fer capacity of 0.03. A Becknan DU 640
[0072] uI t r BlG ellémstlsbe@tw‘éMﬁbngfﬂleacam&rmhn@ftomsomumv@emg/mL) a drug

cel usi i
e T e e L e O S e
[0073] St eekFI@eodiigirefes dy2inidldiludibe est pro@ildRe bﬁéhylﬁblﬁ lsbcmamr(so mg/mL).
| astic syringe_containing each fornmulatjon to
The Stasds idd he rhéﬁh%ﬁfa plhﬁtl omedrEsqaEed @ lrfﬁh%lthﬁ@ulatlonS
[0074] cm U@fér %mﬂ Js&g@e %V (‘ﬁﬁltion kst rbﬂfe%@ﬁlhgﬂlﬂed ketoprofen
precipitates upon i tion, It produces opacit
sqsbenil(btbl(i’(gmgwmm: bdjpstsd; es 1ﬂ-h|60iﬁ)ghnd l‘iﬁelfeﬂdhromlghla 9146 mgron filter

i nterpreted the. s ectro hot o
b%fgéﬁ@aﬁct%ﬁtéé%amﬁ%e\@ S8R c?&%s”["ﬁo‘%g(f giepter prgpensity for
' é@@p’r@fe%n&h eﬁ&ﬁﬁnfn@ 'and ketoprofen piperazine without
ptéctﬁ&rlgl?téﬁaé\t%h%nedl am nepl(SO ng/ m.) denDpnstraptll)ng
pHbslgtmenf regissivyddance at 540 nm [0067] FIG 4

illustrates dynamc dilution test profile for

ket opr of en- et hyl enedi ami ne (50 ng/nL) formul ation at

540 nmDETAILBD ®ESCRIPIEON@E BHBMINEFENEHGM - scan

for ketoprofen-piperazine (50 ng/nL) denonstrating

absence of absorb nce at ran. 069] FIG 6 . .
T o Dy AT Pr i & SNGS, Gt FeAipg, of preventing pain,
iR ER- Bl R0ADHHER g (athiNBiehy td QERBIbAth BBe@bf R treatment or
nm [0070] FIG 7 |Ilustrat es a W wavel engt h-scan for
pkemenmrofaeﬂmempp@rcaﬂy neffactive ragtarn) ofedrsn ot ARATe niglestse ASAIDs, in

f ab b
rz?(iefna%,ts?;l}ag oragzl e %xélégg',l u@'[l % ttlo?‘l%gcnr@orrbooﬁ}] cg}nﬁnaﬁon with
eislaptnhene pide piiraring 50

[0076] The present invention provides a method of treating or preventing pain,

[0075]

inflammation, or fever comprising administering to a subject in need of such treatment or
prevention one or more seleeted NSAID analgesics, racemic, enantiomeric excess, or
enantiomeric form, selected from the group consisting of ketoprofen, ibuprofen,
naproxen, tiaprofenic acid, aceclofenac, diclofenac, dexketoprofen, piroxicam,
loxaprofen, fenoprofen, flurbiprofen, tenoxicam, lormoxicam, acetylsalicylic acid,
flufenamic acid, mefenamic acid, niflumic acid, tolfenamic acid, diflunisal, etodolac,

fenbufen, isoxicam, pirprofen, sulindac, tolmetin and piketoprofen, as a complex with



nmg/mL) formulation in a 1:1 ratio at 540 nm [0072] FIG
9 illustrates a W wavel engt h-scan for phenytoin
waeabanm6td0 ny/ L), a drag with high phlebiti SPCT/US2006/016078
potential, denonstrating agsence of absorbance at 540
nm [0073] FIG 10 illustrates dynamc dilution test
rofi]e for phenytoin sodium (50 ng/nlL). The Y axis is

cthjengdygning agHeOr HRfraZMR nyqu@rﬁb@ommmééﬁp@rswcted fegmh the group
co@!’sf&& he bP g%hfn% Xk tg%rgg%nf lt:én 10%m1 ahh lplﬁ?éuc SNonsteroidal anti-

or “unsal

mﬂ%ﬁ@l@&erdr@ss pgnsaltyn Hab® mlgés)c adptistifdnhgtopll @ndOantipyretic
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PIPRGTEES | bhfibgrode el ?ﬁ%ﬁo%ﬂl?ﬁﬁsnt@ IRPY o ibRitien of golagpusenases (COX-
a
1 4R COX D ISR PRRAAALLY oh@ anb R8I AR NS Emay be
nqui-eéacize fmhibiit E&X 1 pid ABPXSX ivemgmes) eﬁﬁé(OKLz/ ed:lyctlve (preferentially

S A PRt et br O hensd shfasy ot O APat g rted.there i

“cRllRyenbime apaighsic 'e@ifebtamtﬂlﬁﬂeroﬁosfeelﬁ%rea&@w h&t Mhally provide a
adm nistering to a subject in need such treatnen

' preporﬁpéaleln@nem 1@ ariakgesip efifettc aNSy IIo§ fcemprmc@adwse cﬂfects that are

N TN L

acﬁrteﬁyleeﬂeet@nﬁm nst 6el/cdarlpiegRbAZHeCat 16440 E6he TP rEaRAto COX-1
i nvention provides a nethod of treating or preventing

ingibition. it padtian ite iheib pasioyripstighpdvesion effentin NS A sy pr@guce dose
t r r _pr 0

b SRS R Nl SEUORRNOR, o BHEAAL e, rena

inqm'armdlt; mend iepaio@gRityor Iamantscah®er irgl ﬁMEmenaﬁl &dxhﬂl(ﬂstratlon can
om.the.graup consi sting of ketoprofen, ibuprofen,

Prﬂglfﬁﬁd;ygﬁtl YHPTOrERARY BEd, acecl of enac, di cl of enac,

[0077] dexketOpkalerbneRir MRtk %@l%teé Qoo %useﬁ%?é?ﬁ QbR ?o one or more
flurbi profen, tenoxi cam | ornoxi ¢am acetylsalicylic

cogartognds Isafected nfr@madled gronpf emaistiog adi bq:topmofdnu nbn;prafcnd Jnaproxen,

R M IR B T -,

fenolhefanp rfofreiprofas ansﬁaaah e Yorid:ti bk, h é eyl Stic g a@daﬂdfeﬁaxmc acid,
per azi ne. Preferabl the NSAID is selected fromthe

@fesﬂﬁlcc%ﬁ%u wiflpegy amd.lelfepnse epd, ddlristlo siogplep, fenbufen, isoxicam,
pl{'[ﬁ’ %1 &fac a{bgmg%rg 8%& )}ﬁ@é@aqr{}ﬁﬂsh?ﬁ &%edaé?ﬁﬂodlment the phrase "one

ammt ory have“ana
oran@ne-sehtf:leé AVERAIEY, Y as weed hewetri, pyfierttd onp bﬁpﬁ)ré ¢@spouhliesdlected from

nmode of action.a o, i.nvol.ve i nhjbition of
o pierpaeySenedutREsten. degkeoweien snd PEokerT ene
bi o t t
e ] S5
proprniz asid)eista NEA[p mathemalgesial dnfi-inflamipiatory ed @@Kp}ﬁetlc properties.
Tﬁe%? é%[dg)%ﬁ €s o"l‘\lk%{(]) uoq r}l ]‘13; be@r(f Yt nstra't\l%A nD?assmal ammal models and in

vitro test systems Its mode of action appears to be similar to that of other NSAIDs and

includes inhibition of prostaglandin (COX-1 and COX-2 inhibition) and leukotriene

biosynthesis, antibradykinin activity, and lysosome membrane-stabilizing activity.

Chemically, ketoprofen belongs to the group of substituted 2-phenylpropionic acids.
[0079] Ketoprofen as a racemate, or as the analgesically active enantiomer (+)-(S)-2-

(3-benzoylphenyl)propionic acid (dexketoprofen), is marketed in a number of countries in

a variety of forms, including oral solids, suppositories, and a topical gel. Ketoprofen is



"ceiling" to the analgesic effect, i.e., further dose
i ncreases do not usually provide a proportional
w0 pwsaa®es i N anal gesi c effect. NSAI Ds can pr odeCEUS2006/016078
adverse effects that are _ygually related to the dose
and duration of treatnent. Although the exact
mechani snms of adverse effects have not been clearly
solﬁBIe&theﬂtmﬁ ethtndle alslprafoms aspioaarethe) arddl lqabn@e»iwlwns but it is

Fltlcgntfl Ln addition to their gastrointestinal
Pra&&G@Ys‘@S FPedt ¥29sAl Ds produce dose rel at ed

[0080] | ”h'hg' 4 heRpef oplcahﬁdn%& 20 ghegaiscolar (VY| forgadfl ketombfen is also
time, renal |npa|rnent and hepatotoxicity.
avhitrbicafo slcezn iatramnsculantingoiéarointo the BIHSEREIGS ningeyntries where the
uce injection.sit n t
RS ehLBG R S PR, BTl I nceon i
colPRRESI AvaNBIQT itdTREE b O VN d@ts ek gcolatitéd doe ttheoxicity of the

group consisting of ketoprofen, Vprofend napr %16 dit
fotrmalpmcm emcadavmtrafa@ééw&fr&ﬁ@esowéﬁ &VGPefrid onset of effedt, and it is
KeLop! i af18RERARESH volume. Most
et ShaP o Rt Sy RO B acBRTOR Ry qtame Moo
cliagdighs ahﬂ ubgans diseotbe thefopesed M adindyismatidnufidsugseind the use of
I QR Syt S L0 58 1 DGR GRR L or 2 . are
ORF g efre fcﬁl% eabadhimesitind hige.phFaskermore, 1M
ge?léﬁgglogf{foglg?)g dééecggc : R 1 as used hg; ein, refers
adn@ini3tretior ismot epwonp@ta ril ma@elp@bw@l dpe ne ﬁléseg?eoefpadequate muscle

mgs‘os%lg} %%%Slﬁg]é}l; g% 8%8‘? ?%4 Heer%x(gtgllng @51%{8%%11 @s'ﬂgc:lally if anticoagulated

W{tﬁ)drags( :ﬁk@q{%&’{ﬂl Rﬁeiwﬂférﬂf OﬂM)naldﬁanﬂrd)ono bf the acid formulatlon of
2- (3-benzoyl phenyl) propionic acid) f Al D d
NGRS herablge bpan asneipter Ariltaravat BETYC AR a&‘ﬁtrﬂb%? o fssie mecrosi, an

R %%etétl es. These properties of ketoprofen have been

SFE5hSt rated in classical animal models and in vitro
[0081] testAsypiraedV fohBulatice oﬁfacemtcu l@tDpﬂ(ppraﬁr svailobledn g ifety ceyntries as
to that of other NSAIDs ar |g4 h|b|t| 18‘10 acid. Tt is

a Jyerithgada ReNV fer( exeIRIng, 50 Yqr %’l g > &R

%CEMBHéGe%%'I{?Mﬁﬁﬁ% that ﬁf‘két@ﬁl@@éfﬂbd’ldhmt@& td MOt tg,15amel of 5%

rane-stabilizing activity. Chemcally,
dmm irofveter beoaﬂ(g saline anfl@dyimstpredfover apprpyigaggdy 20 minutes. There

hen L.c.acl 7 K Sy
op DU S3P G s ghRACh SRLBRELAD, 5 Py v sves
aéqué 51%) “re ﬁﬁe@@&i&%@raﬁl@ ainging zrnﬂqmaﬁﬁady ek dnd additional material,
(d ex ket opro qf is marketed in a nunber_ of countr

eign 1Y cathatest ylf@ﬁlmf eetrbY Sterieq ﬁ&l‘ltﬁﬁl Syabs, é%ﬁtl§18g evice, an% a delay in
?tﬁﬁ‘ﬁ sk ot'h' %?%%@)nzg})@tl&ﬁ F‘lo %re%lm Keliphete @oﬂn%&@li Wiifhefapld v

enz ano orm acetone, ether,
irgbdtiahn] ag., $‘(25 lbgtus@ngy gush, antmﬁ:smpmdkt:ioqpmﬂaly overs®| 11]1@11@5 ipans that

wat er. [0080] er .o cou tries
then PRSSE &99]@@51e|1mde?qygﬁ1 Stlgﬁ dray, r?lge?’alﬁ Sl8wer owing to lower
n‘?ﬂ vabhiahl& goggerg&%gné ntranuscul ar injection into the

teus nmuscle. In countries where the | M sol ution

[0082] cont urthergnaae,gilYii idiusibierafy ketaprodtio|can caust csigiifigant ofide  effects,

mclu(fmg fzgnrou Ijn?a&ltonp IzSee, e.g., Castagnera, L., et al., Sem Hop Paris 64(32):2179-

2182 (1988); Semaine des hospitaux (Paris) 32:2179-88 (1988)).

[0083] NSAIDs, including ibuprofen ((2-(4-isobutylphenyl)propionic acid); naproxen (6-
methoxy-o-methyl-2-naphthaleneacetic acid); tiaprofenic acid (5-benzoyl-o-methyl-

2-thiophenacetic acid); aceclofenac (2-(2,6-dichlorophenylamino) benzeneacetic acid



commercially available, its use by the IV route is

prohi bited due to toxicity of the fornmulation. IM
w@eiwbnieee at i on does not provide a very rapi d PCEES2006/016078

effect, and it is painful,-28specially with repeated

adm ni stration or with a large inj ecti on vol une. Most

SHPAELADRRE 5B Bl BB PR At a0
piﬂixwﬁﬁﬁ (Dheabey- ZIIH@cHyllePl-pyrld\'ﬁj'lefﬁth BhzY B IRS3 -carboxamide-1,1-
(gr eater than 2 nL are generally st rongl y di scour aged

exide)p hlosprrafent r(@iﬁha-m@%nﬁél -iexomstapienivhpregiyllbenzeneacetic  acid);
BB (Bl Qe Sy B APRRRGL S0 FRMOrBRY' B! Ruct ety

4obipherbjlddetiy acid); bﬂeﬁ@dba’ig (@nt)dredyed -e¥eh - Ov- DBty Hey1-2 H-thieno[ 2,3-¢]-
especially if anti COﬁam ated with dré;gs I i ke heparin

lot- ’f%%m%t?wﬁrbowv&erh o4 lernagicaphd-ehlpre-4- bY@fﬂK?&@rmﬁh}’l N-2-
e, 83 D8RO CENSA g0 DRSIEE BB wd

(Erasalpa}glwnaolb \Acfd); iufeatmim acif (memfmokﬁmelsmﬂptgml)a%manmc acid);
ilable in a fe unt ri ophi I i zed powder .
’E%ta’?aé’inﬁl né“”godi(é ﬁ?’ﬁfﬁmﬂw enyl %inﬁéenzél??d 3% Pi ¢ Bejugpic  acid

bl(3itafhGeARTIBRAAHhMcsfic TRNKHACT U &ifchilf P
(ke(t opr of enmgig di | S?ggl | nC 100 1%)0150 mf 01%5% gcélgt roé2 (3-chloro

-metkmréaﬁmdammomg@mu aad ) ndi flawisd] n(Sset- é]dluomhenyl) salicylic acid);

FRBLE T aE- 52 AR Rl omba P EhANRILE e Fis, spgrafenbuten (e

- oxat(il ﬁl'lb1p‘hbrt}m) %\Aﬁh@mac lalt:ﬁ) palls{ledahl r Q%bfﬂl%%y—Z -methyl-N-(5-methyl-
consj derabl e nursing and phar macﬁétl me and additi onal

FreoxehilaH-1 %—bgnzothi@zle@r@rr@fwm@ﬁ rdpxide) pirprgfen @r(Etahloro-4-[3-

pﬁo%@{h ?Iz\gﬂﬁ)ﬁ ﬂlggléuiaj %glng(fa}é éflﬁ-e ﬁ?ﬁl&j{ﬂ %Slg\%/e?yI-F%-(methylsulﬁnyl)-
Hémsgfdfnﬂuﬂene B{ampta{] mﬂd)wtdlﬂm]?mmpli-dleth]y1 Eﬂp&ﬁhb?lblpyrﬁ)lgzyacetw acid);
I us ar |1V push, an jnfusion o t opr.of en over 20

o RS e, RACHIFD Tl e of AEN Bdia o1 ekagisgoiated with
a@ﬁﬂnigﬂgﬁn%%@m. relief is lower, owng to | ower

maxi mal bl ood concentrati ons. [0082] Furthernore, |V

[0084] | nf ust bas nofv thesn dpursk that ehylcuxalimeing agdbf piperarins iinleombination with

LT PASSLE DY O b 385y s s

fﬁ)lﬁ&hé 1868) costdmignef demphash) &@kétog)ﬁﬁéﬂl Stenddicamh,/ PirBRicam, and
(1988))t [0083] NSAI Ds, |ncI udi ng i buprof en

n(ne@lr%s‘l he%u’(ryF%ﬁ’é’#ﬁu 3”33?1@}3?1@%360@& @Ii) enéﬁlélﬁmxlé nfoa. prov1de an

" Y t; f‘ iC
PR PO DL ARG 565 hon, e o
selectel ; N&AHE Ilmfoenﬂ)ma(uﬁn(@nﬁ aﬂh;dd:ﬂedraﬂph@ rayd/amnipiserazine produces in

S SR BBt 542167, ecion i

PR, gﬂd/glaigﬁlétf}n@ydr oxy-2-met hyl -i V- 2- pyri di nyl -
-1, 2- benzot hi azi ne-3 -carboxam de- 1, 1- di oxi de)
[0085] | oxapriwflety, it has now been found that ethylenedlamme and/or piperazine as the

a(:l%l ﬁag o'ﬁecopr% ex of(o(n 105¢ selggceé] E\?élﬁzlﬁgte{]syc{e}iggg Zbeorb%agnGdt preferably

ketoprofen dexketoprofen, tenoxicam, and piroxicam, in certain embodiments increase

their aqueous solubility and reduce irritation upon parenteral administration. In other
embodiments, as explained in some detail below, the methods of the invention provide for
administering certain NSAIDs with a significantly reduced likelihood of muscle pain or

nerve irritation after IM injection.



fenoprof en (2-(3-phenoxyphenyl) propionic acid);

flurbiprofen (2-fluoro-a-nethyl- 4-biphenyl acetic
wa@edod)1662@noxi cam ( 4- hydr oxy- 2- met hyl - - 2- pyr i BCTIY52086/016078

-t hieno[ 2, 3-e] - 1, 2-thi az2he- 3- car boxan de-

1, 1-di oxi de); |ornoxi cam
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keﬂog}od?h od%’xﬂ% roB&£ tanbgRhine ¥hd Sir@dédin (Rraaeicouiydneinmetic excess, or
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en@m\bﬁer(q farf, o eetdvintpgsiously | e rasfier V@tha%tpul)enedlamme and/or
pi]g%ifaggg mﬁfpﬂ&lﬁ%&&lg&ﬁ ancglpqﬁérg%h@ REMPIRE PRBEIAD & a salt, and

adiBnisRrdd td b et hotl Gty | dlibie)aninoed poieat adlghsic, anti-inflammatory,
tolfenam c acid (2-(3-chloro-
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I OXI pi rprofen (2-(3-chloro-4- RS-
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0084 |
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nmore NSAI Ds sel ect ed fron1t
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npl'ex of one nore s ed NSAI Ds, as
cdfipriegd nﬁ&ﬂiﬂg infndn pn‘e:l’ithecatblspadeebb pr eiftgest a composition comprising
dexket opr.of en, tenoxi cam r ox

DRI FBd S RoE TR B R ity R id etoproten
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Iments, as explained in sonme detail bel oW,
bt 21et ddmativelyibei m@:n omlawaﬁéu fcipg AEpeRiiaisAiRglar space

NSAI Ds th [
PHRTEC TR ATR e Pt -
dc@é}&ﬁéﬁé Ofrid:0R86kin! é@ldq{ekwofem’@mﬁethﬁéﬁ@hamﬁé aetied ratio of from about

as defined above, and preferably
1:10 to about 10: 1, preferably from about 1:2 to about 2:1.

[0090] In certain embodiments, the method of the invention will produce a faster
analgesic, anti-inflammatory, and/or antipyretic response of about 5, 10, 20, 30, 40, 50,
60, 70, 80, 90, 100, 120, 140, 150, 160, 180, or 200% compared to the administration of



ket opr of en, dexket oprofen, tenoxicam and piroxicamin

racem c, enantioneric excess, or enantioneric form
we2m6he6a6lvant ageously gi ven together with PCT/US2006/016078

et hyl enedi am ne and/ or pi pgpazi ne, as ethyl enedi am ne
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Oaheftere, mpkidpg i not ieited e the tipe qfrsebiect Gdiman or non-human), age,

o di e . ti ) it '
SRR R G IROBL Bapmiy 1v o
irgellide. aboOOBB Jm Y\re begit 660 iy pérhtid sé, e RN ot gg’hg to BBt 300 mg

har maceuti cal _conpqgsition may be adnministere y
P?%E?S&- | KPT} Fieapls, gmigisigation agepygingsto thy prasht inyiendrowwigrein the
cBinPeki€orl dorhptiRS birokichRlotH A set and a
m)?e 1 r‘obust%ea& r(_ef fC ecte, H%?{egﬁa'?gﬁﬁtgf @%feﬁ%ﬁ g@efagﬁlﬁ e’ ketoprofen-
cthylcaediaminenmagibepsvenfurbdig Srior 8) nigofoetivaNSAID per adult dose.

enmbodj nent,s,. when . adm ni stered by intravenous route )
[0093] the p aarny(r)a}begufap@gﬁln&egl}rpﬁéit L:Foli)]re divestion, fh{ee mpeghod comprises
adnihsdtaitg al pYamehchiesl Roh#oki®idn Qf:orhﬁ@sh{x\%’gd ReleBteli "RSAID and a

subject's vein. [0089] Alternatively,
comBY s cwsiacted sffore criprsaging, sthybenedioming mind insixemedthereof, to a subject

i tdey . epd,cu intrathecal or iptra-articular . ,
e o B oY S et s Wirein said
coopgriigess adindastered IWitee B dndt hakhacal gfRRE Ak Malgesic, anti-
. Subj eagt a cd9(g;pos.i tion conprising ketoprofen; ’
lréﬁﬁé’? P Y APURYISHS FePReESHS e$9tSd- accept abl e carrier,

0094] wher B ferdt mk6&; f [ zi ne. ar.e..d ratio

100541 of from about 1:1%%5§6ﬁgb%§9 o@é??{eﬁé?é&?g@a ]Ilfy‘g}P ?%Cr%a greater peak
anghessic, antpinflanabataty, 2nd/or Ahtipretit fegpinse o}f ha&owres, ol 2%{&30, 40, 50,

s&, i{AjHe [ tra-articul ar space of a

oG ORF &y DO ER B0, D@ 4Rl 1 2Dl spaten 3 e adminiSiation of

the INB/A BNsleha T greafeélp ek BSHORBE RHY b6 A} ¥xﬁ&ﬁ§,ﬁg@£bﬁd as 0f 0.5, 1
%ﬁrrl er, wherein said ketoprofen and ethyl'enedi am ne >
24 & $:nl2a% 4t heprspostiadminigieation1: 10 to about 10: 1,

S T e e L R —_

admintiteringaa tampesition comprising ketoprofen and piperazine as an IV injection

wherein said administration produces an enhance peak analgesic response. Alternatively,
the method may be performed by administering a pharmaceutical composition comprising
(a) ketoprofen; and (b) a compound selected from ethylenediamine, piperazine, and
mixtures thereof; wherein said composition is substantially free of a surfactant.

[0096] For example, the method of this embodiment comprises administering to a human

patient via IM injection a composition comprising ketoprofen; piperazine; and a



anal gesic, anti-inflammtory, and/or antipyretic

response of about 5, 10, 20, 30, 40, 50, 60, 70, 80,
wO0610826 120, 140, 150, 160, 180, or 200% conpar/Es200e016078

the adm ni stration ofthe H3AED al one. The faster

response may be neasured, for exanple, at 0.5 1, 2,

4, 6, 8, .12 [,124 hour ost r a9 0091 .
AL e e e
frdrR WBdt 119Ntol sbodt Zret DAebr@ftiveiMiiy sit@ibd mgayacapiesddiiifistering to a

conpri sing ketoprofen and piperazine as an |V
humﬂnemﬁtnebhvw aRRCHH @ campPsiFier camPERNE fsipEeisnacthyprediamine;

P BRI, BB B9 PR s i e

1n@frattchﬁﬁhslﬁz°dﬂaupl Q&K godung:10r NSAI D- et hyl ened| am ne
phar maceuti cal osition adm ni rding to

[0097) ¢ i <L kdrsernene r?frdl?rawraé@ﬁéﬁéﬁséer e fginepharmaceutioal
co&rﬁ%‘éﬂlo?’ ?}ﬁxﬂﬁétegﬁ régc&ﬂfnﬁqe 'ihl% Eﬂb&ﬁﬂlehpwhh%r&)ﬂeﬁerﬁgig on a number

uman or non- Human), age, wel ght
ofhfastom yinclnding ebwd f ncadivinited to aypeonf sairjectt (hemlanke:. non—human) age,

DYoo SSRGS, SO, 255 19,0, SHOM 900,

160058g pEOdos8 X RHERSbly FM A ath g @) aBift 250 ik pérQidsbe For example,
pr esent 1 nventi on, wherein the conposi tion conmpri ses

adminisirenmaesotdine e dhapiesent keewinmodergin fbe spmpesitign comprises

oGO TR B LB G o R, 3L KBl P lenBuibitine, may

bagiothBY abe O MBIt 166 nigh praféralsieMion Ab@NtDam abdh €00 mg, of active
nmet hod conprises adm nistering a pharnaceuti cal
N§éﬁ%@§¥%q“8rﬁioé%nprl sing a sel ected NSAID and a conpound

[0098] sel et ed, e‘h%er erﬂt%&ffﬁl@ﬁt! NG g B%J:s%ﬂﬁq @%ﬂtf&?‘x tﬁgdmethod comprises

m xtures t to a subject I n nee anal gesi c,
adanihistering| @ phatocyyticahi dbmposmm pymeptisiog tar wetqlthSAID preferably

wher ei n [ osition _is adm ni stered.]|
oer opir SSpT08 ORI 1o i 5RUP consre Pl Ao grRStoprofen
teABHERN, SRS elnldom@$Re AftfedfSaRkf 4 @6iBlund SIS4d fer Il)lperazme
certain enbodiments, the method of the invention wil

ethyleteddamiaegragdt emxtpwk themedfgdei &, subirdt - ionficadmelt eRsigesic, anti-

1n%9n/n%{50ra n%‘l a;‘_r @Wetgépe% & to\ffa%%&%%c? C(irégosi‘%gbiss inistered as
a® V2 %%Cﬁxﬁﬂéﬁbﬁ d shéxt t fefm ahisivns t sratomtinuehs tinfsNBAl D preferred

al one. The greater peak response may. be, for examp
emb%W@@ the msthqyl godq_ces zedu,ged genogs llj:lzathgtr rezl&cq:;{;@}egtlon site pain,
aﬁ??%du@ {eBif2bhQN ¢ k%e[ Qﬁﬁﬁhs’c@ﬁoﬁ\’a& Sfﬁ?%h_ebo Similar means of
preferred i nstance o e present Inventronis a
adminlinb@ngfcoawbntmn&lto@mpmgltmns:ofmosatme DS AIPnpri si ng

ket oprof en an a S | V.injection wherein
00991 oo ot e padiGhen fismedse 3N opinfET R arRiDeg venous
m%raﬁ Nigfctidd él?éﬁlﬁﬁ Ia\ﬁaloy phtebﬁlsrfsstphﬁ&s YabBe: Relof 20,8040, 50, 60,
by adm ni stering a pharmaceutical conmposition
7¢.0%% 90,51(}6)9120 140, 150, 180, 200, or 300 % compared to the administration of the
NSAID alone. In other words, venous irritation, injection site pain, and/or phlebitis
responses caused by administration of the NSAID alone will be about 5, 10, 20, 30, 40,
50, 60, 70, 80, 90, 100, 120, 140, 150, 180, 200, or 300 % greater compared to the
method of the present invention. The reduced venous irritation, injection site pain, and/or

phlebitis may be measured, for example, at 1, 2, 4, 8, 12, 24, 48 or 72 hours post

administration.



(a) ketoprofen; and (b) a conmpound sel ected from
et hyl enedi am ne, pi perazine, and m xtures thereof;
wob@saidg26ai d conposition is substantially frerCDUSH06/016078
surfactant. [0096] For exaP$l e, the nethod of this
enbodi ment conprises adm nistering to a human pati ent
M i.nj ectlonaco |t| | Si ket o

via S conpr
[00100] pi pe#%z et inistan “&p 2’ deq Q’i ngfgﬁoé’p?%?ﬂn% E?a?ﬁ B?’lh intensity
diffeedite n(P&?a.lDyi dﬁ e}idala rphfue Feldtd %H@R)efcﬁt ZihB ENSAED| ﬁre@erﬁlﬁgll Betoprofen,
of from about, 1:2 to about Alternatlvely

devekerrpeofeBy OCRIFAXIG 8L ahawh hi K 8Pi 3G 4G 58, Alinth 89a9® ewo 120, 140,
) 0

T RRAEPE Y AL EETRR thldiflh 6O ARLOR B B¥AD atone
viaahe bahe rovearsl \mtlsﬁled;alklefaﬁmﬂ @batiite o Ry ovl elitaion] Meection site

are in a_ratio of fromabout 1:2 to about 2:1. [0097]
PRS- t he NSAI D- pi per azi ne or

NSAI r it .

(00101) Js 2 SHEY YERRELT M NRROCERREHL LT SRIROM PhaF of perceptiblc or

notepieg il ngnabdgesw nundmlpyrmcf afftcdr fr thec INSﬁIEg treferatdy ketoprofen,

d%ag{é‘&hf}gfeﬁgtaﬁ ar sy et aboa il 3, il kg, %0, 90, 100,

199s ages1Jonakudeo@Be w00 2 istcp (BRPYbtakdd by theP&ImitR8Ston of the
E ferably from about 5 ng to about 250 ny per dose.

IDEﬁ@ﬁP“éa thelsime sorgt fesh veithc Gredbanee tamouhie oprabswne of venous
1m?£{1%nt eréno ﬁ&fﬁ nﬁ%rg)ﬁmgﬁs' tion conprises

roxfc etoprofen pi per azi ne, or

[00102] ket o] " O(ﬁtﬁéb eﬁdnaﬂce@edieamdmmd ey tHee igievi€ion | sbt@iBOUotad pdin relief
about 150 preferably from about 10 to about 100

(E%TPAB)aéWv%f A ipfepEty Jiffirencgosd D) ouoBym (04 Reifbrelesf intensity
dRTRAHLMRIRIB 4 NPs Piesanty, %Vﬁ‘& | ol g&‘t*a%ge for_the NSAID,
p

conpris ni st’er’i ng’ a’ phar’maceutica oSi ti
poderpblyskeataprafes ed exktegdrdlSAltenoxpeasd, e glitoyicame abasutrﬁ) rlé 20, 30, 40,

SB35, 5 50, L5 G BB 00 S et b

aﬂﬂlﬁlﬁfﬁﬁntM@QﬁSAﬁj‘Qlﬁecﬁmﬁy @Qmé gb@etLd $fiPMhe same amount or
gg perazi ne, ethylenediamne, and m xtures thereof, to

e@%pfe‘cetnouwrn@édn,om eplir sg@s:lam, andor plnlnlblltlammt or y,

an d/ sai
ro0103) F3 8t L PEAEIE LR ohoattp Che e RETRRRG) jeod of
adrﬂfrﬁﬁe@llig a0 bompdiﬁmdim @Ufpkitings k&bprolfeh phef@hyletkdiamine as an IV
. enbodi nents, the nethod produces reduced venous

“}J?“rqotna‘t’li“’éﬁn spid AdEiastrajosaip ires ph enbpaiced ongsh peddorciol analgesic
riéplr)nﬁﬁké' Uife Bhbt 5ﬁ\§nmrﬂka§foﬁaféd‘ﬂ@ed%?&tlgﬂ @Héﬁﬁﬁil bfd/or reduced

ar neans of m ni stering conventi onal
phbhbissdan be rmseasrired heing imewﬁlﬁﬁdﬂﬁbds[ Oi0@3pduced vemduiinitation, reduced
odi met.hod o nti on produces
ARSI Do balet e Bpiebit; will T 81 eBYgA Mstinces, 1o greater
p@ﬁgj{t%mpmlﬁgltls responses by about 5, 10, 20, 30 40,
50, 60, 70, 80, 90, 100, 120, 140, 150, 180, 200, or
[0100] 300 r%h@d@p@ge@j‘ th@NS]AéDaumrﬁzm@ paNSgMDoepthylh@edmmme pharmaceutical

composition administered according to this embodiment will vary depending on a number
of factors, including but not limited to type of subject (human or non-human), age,
weight, medical history, and the like. Exemplary dosages of this embodiment include
about 1 mg to about 600 mg per dose, preferably about 5 mg to about 300 mg per dose.
For example, administration according to the present invention, wherein the composition

comprises  piroxicam-ethyelenediamine,  ketoprofen-piperazine, or ketoprofen-



NSAI D al one. In other words, venous irritation,

injection site pain, and/or phlebitis responses caused
whooadniond st rati on of the NSAID al one will be BODUS2086/016078

10, 20, 30, 40, 50, 60, 7042580, 90, 100, 120, 140,

150, 180, 200, or 300 %greater conpared to the nethod

resent_ i nventi.on venous
R bRGRERE Py bEERER € pul 3ol BRI e Rite sborss Qg of active
NQAmgsm@q doker exanpl e, at 1, 2, 4, 8, 12, 24, 48 or
72 hours ?ost adnmi ni stration. [00100] I'n ot her
[0101] j nst dRcanethet wambegintasd the pragentiinventionds dobetad Itlsaanqjhcaklmprovmg

t?%f;ﬂs % ?1#0}%{%% %eorfggglgcét%cg EQIPS %1§ Egda compnsmg admmlstermg

a phdﬂrﬁta@a{mﬁﬁ‘ Bom@bsifibd @¥inpAshg @b Sdléct&d NHATD2 Q)ref%%bly"r Bne or more
60, 70, 80, 90, 100, 120, 140, 150, 180,

%ﬂ% grlected Ao dbe stouai Geasisting o &e@@mfﬁm,sdqxa@ﬁopmfm tenoxicam,
E I a rout
ﬁé%b%?ﬁoaangbggﬁ?\éésofth%%%ugg ¢ rgl tcginﬁogm‘w: geq%ci?d?oﬁo@l Riperazine,
qtlaylenedeemdhier apt| eiditties. thef0101d d rsubjdeerini RS FeSnalgesic, anti-
nmet hod of the invention obtains an onset of

laﬂ?fe@ﬁ{qrm der apbRieHe iGrtmerh gesFR Bid eateRqsifiostis @dministered as
& IV edjedtRin, TIRGHINALPxREAEE RPN HE! Cﬁ}%aéi{ﬂ meaps foi[ dmprovmg the
dexket oprof en,” tenoxi camy oOr pIroxi

ipgamg@u @Ole@@llltﬁ()e g.78du@d, in@otior] O pdiR Omudcdly itBOion, abscesses,

v it Qe R and nor AR R B tiSy PE e S ALS . | oute

[0102] and VintderthideorBBiEmeABUE RéthédSe ﬂﬂqelrg’éctlﬁﬁ Héfuces reduced injection
|rr|tat|on injection site pain, and/or phlebitis.

FlOPROR IMYSSUIE HaHations phyrewss, nehee iatdnon, aid/eteerve damage after IV
tal al igf of T u f

hRUES b BAR T2 SEH0ER By 18] o AR 146 Pl 1gp. 200, or
3Q@f7€cmnpayedjtd ﬂleradnmﬁstfﬁBREf)heaNSAIE aldne. Iinthe? woBds, fnjection site
5.0or 6 h ose for the NSAE), preferably

Ratt orBFEFP glbgﬁﬁﬁs% nef Ve #itation, 29/ Opiteb%G dampge responses
bty dnahﬁ réfon &

Sy onilisg %%op%‘?*%s&)@sﬂaﬁé"a’%%?% e 510.26,39 46 0. 60. 70,
§0n 02408, 26k L4041 LT, dB0L 209, NSAE))‘VcagI@HEr vompiraé te ahHamethod of the

Wi t or. absence of. veno
bRt | Tt BB i QB e Beinn o R.Gscesses, nerve
ifrEdh3 lan@ipr waiw e fanfige Mdlyehe @edRLRIIE Foreskahipdd aNce20f & o, 24, 48,
7or esent invention is a nmethod of adninistering a
Cottp&Biar dA0 @8%@0%%461“%@%@01‘ en and et hyl enedi ani ne
as a

[0103] ur%}égéa nQ)'f %% mple g’lﬂg{]fgfé ﬁlgféalg?(eagm}&% ot)[%:{e A rl}’lantlon 18 a method of
adempemseg aT¢mn1mntwmI ccmﬁpn/sﬁtgohaoprbf&ri aid piperazméuaseﬁa IM injection
ecti.gn si.t.e pain, and/or reduced phl.ebitis can be
HF%@ aﬂ%ﬁlﬂ@“ﬁw&mwﬁw%&é esy HEestio e @aPenous

[0104] i rri tEHel ﬂ[hnnﬁé’éﬂth%ﬁdcdrﬂ;bc%ﬁfoho&nsbé Qdi ?ﬁhl@beréanfﬂ/ Pdrvi ing gmounts and

reduced phlebitis wll ad, 1n certaln iInstanc
Vighwegser In a preferred embod1ment the M injection volume of a s1ngle therapeutic

dose does not exceed about 5 mL, 3 mL, 2 mL, or 1 mL. Thus, for example, the method
of the invention may comprise administering, to a subject in need of analgesic, anti-
inflammatory, and/or antipyretic treatment, a pharmaceutical composition comprising
ketoprofen, piperazine, and saline.

[0105] The dosage of the NSAID-piperazine or NSAID-ethylenediamine pharmaceutical

composition administered according to this embodiment will vary depending on a number



patient conpliance. [0100] The dosage of the
NSAI D- pi perazi ne or NSAED- et hyl enedi am ne

w@b@siraseat i cal conposition adm ni st ered accorBPCTyS1006/016078
this enbodinent will vary @épendi ng on a nunber of
factors, including but not limted to type of subject

dintioihe Trone LR A Gl o stbiret Gt dron-buman), age,
WwaghtugedidRdtod MBnd Seafkeu Ex@xgrglag%lsl\g QAbs£bes ﬁlchﬂfeﬁag%talblln% to about

about 5 qgﬁto about 300 ng pe . For exanpl e,
&dningi per rdese,opregsedy dibeyt tomghe ghoes @40 mgventdoses, For example,

erei n.the conposition conprises . .. .
SRR ich GeRGIRERL B RraRT Rk S Rpopern i sopppsitop, comprise
piekapfodByIehdivdenedi ankasprof@ypipéragih¥en | enéleMh-ethyldediamine,
about 100 ny, e.g., about 50 ny, of active NSAID per
teieMiqamtpiperazing. o1 fetpprofmotthid enasliesaicb.nmay be whenpnebewit 5 or about

inavent i.on..i [ d net i mproving th
(RNBRL Byt SpCAREDSE R, B U TR B e srytosge an
doetdnadticoamonss ragitad ftmeinste s tdhtheanfhat AMMEEMSIATB free acid.
conpasition conprjsing a selected NSAID, preferably

[0106] one dp sother Nspbaimsnl dbe ducthpdrmft the Bicsinb swersiost isngirected to

iaf r&%@@ﬁeo&ﬁ&ahﬁ% %gt migfsﬁeﬁn tf@&é@%@f&s&iﬁ%’p&%{ﬂ said method
aﬁd mxtures thereof, and a cgrrpoun selected from
qoinpeiser rdreinistering & phdimaavientdcal anchposikom cesiptitegenteledtead NSAID,

a subject in need nal gesic, antj inflammuatory,

ERRB e 18 Pt SAER; et fiRBH ahs, SeHPACUBHEBE o] bioprofen
deSk&6Hofng ?ﬁbﬁi@aﬁs teHox oW, IRl 68fchR8s tHeheo® S{RL" ®thpound selected
exanpl es, the nethod provides a neans for i npr ovi ng

frave pinstazsneusibnlenediamings amsl mixtyres ¢hegeof, toeduibizgt in need of analgesic,

AL 0l SRR LB O BRRRFER T s

of at habditebus [ Bjddfipn rshogr tahh emboEdhe®Bt $afubibf, or continuous
net hod of I M.injection produces reduced injection site

Sﬁg?%?neﬁﬂ% Emlsa(pn.{ i ipfeg@r,r%?mh%g@g@egl’e rﬁ@th .impro.ves tolerability by
Sy 8088, SR EREATIRGa A0S AL, P

ifiOiond 50, 180, 200, or 300% conpared to the
adm ni stration pof .the NSAID alone. .In other words,. .

[0107] ini'e | Sﬂ%é'ilt g adifpentsy, 0| methody jof o FibsHianepys dwegion  improves
tORFABEItl I0F kHlcAE AMD b@ﬂ@ﬁ@cﬁn{gf YRioH BB YRin. SRRARKESuCRHEBEh, and/or
by admnistration of the ID alone wl| be about 5,
aberesseg aftgpsubgytangms igectiopdyy deut §,010, 20030, #9050,1649 70, 80, 90, 100,

0 d. h
BP9, B0 S AL BRI TH S e

Ipaother musdy)l @iectivti i $igt ipain, sAbSRARDSES,irMtBNHME and/or abscesses after
ation, and/or nerve damage nmay be neasured,

ifrit for
sgﬁ%egl’ls wyeciion gxperienged hy ’adlg,ggp’istnpgi?cl)n 7# thoySAlgalene widlgbe about
9198r s0P9S 402401 BhSY6 add Vb, 108103 1By W.l%%, 9.56‘,”@ 500 9% greater
preferred I'Astance of the present invention’ is a
aeetphed of the method of the present invention. The reduced injection site pain,
subcutaneous irritation, and/or abscesses may be measured, for example, at 1, 2, 4, 8, 12,
24, 48,72, 96, 168, or 336 hours post administration.

[0108] By way of example, a preferred instance of the present invention is a method of
administering a composition comprising ketoprofen and piperazine as a subcutaneous

injection wherein said administration produces 40% less injection site pain.



adm ni stering a conposition conprising ketoprofen and
pi perazine as an BVI injection wherein said
w@ceivsnieee at i on produces 30% 1 ess injection siPEI/psione/016078
[0104] The pharmaceuti cal @@nposition can be
adm ni stered in varying anounts and volunes. In a

f d di t, the EVI injegtion volune of a
EEL T e T A
a 3 inidtefthg Q" chripbsitidAULombALInEX ﬁﬁ%lxﬁ:amt he e dfamine as a

the invention may conprise admnistering, to d subject
sibcuienedusinjeetigh gisietn saadhadmingttatiomptaiuyes 20961 1ass injection site pain.

antipyretic treat { &_phar mac [cal .c sitio .

01101 200 P oS 033k SRenD-BirRerind o> Afi s R G amyrs hgmeceutical
cbhposifida gemisttlee abbord i@ﬁ@d) R8¢ dab&EnRht will vary depending on a number
NSAI D- et hyl enedi am ne pharmaceuti cal conposition

od diartars tib¢leding dwd et Aignitest tohitweeoh o eas rfrumaik [or vamyhuman), age,

nd] . a8 _nunberaf...f actors,. includi ng buf not .

BT HrAR AP Pisal R e Rt ook Ryl 8 gctude abou
weggtat aboiedsERImEI ek odose. afdr t B@mplk CadnExRIREA! Yactding to this
dgsages i ncl ude about 1ng to_about 600 ng per dose, o

cHraorERE| §f s guesest wyenHombuherems thenppiyrasitipyseomymines piroxicam-

: C . .

OB P R AR B R DB ARLGRRAL, may be given in
appwioxite 469 endypf ectedi JMFARR, pek etlolp rdofe n Aplepatiosty Nhe pharmaceutical

s
ke fer Pt eriRf oraetdpYSfehleflyR R8landfl i{ RS BtertBS Fange of about

ot herwi se specified, the dosage and concentrati on
Oaliro neykee/dasc i ebowielbme/kgidast, rreferdvly abwur.1 ohg/kpday to about 16
W ;ree acid. [0106] In another enbodi nent, the
o of the present invention is directed to
[0111] i npr Gorrgahiple, & ehetli@bbf ihiy e@bodifiRhNéGhided dddirs@b@ed fa human
NSAI D, wherein said method conprises adm nistering a
PRHEH AR BHPCIRRPOUS AR 4 RTIRQSHINT compyisinedetensefen; piperazine; and a
AeutRbR KAk i ! Ca rati
P Lo BB PR IR PR RGBT N rio o
fint ebxdut A totaboebd: t.aditearadivalyx ther rmsthbé efagafompaizd administering to a
compound sel ected from pi.perazi ne, ethy|enedi am ne,
RS PR o2t SUPGUSMEON, IBICCiB] ot CTFPONURR GPImPTising  Ketoprofen;
cB}Bdn@@isintne; and la- pHRbhARDELAY Yacc MO barBB iveFt s8d ketoprofen and
treatnment, wherein said conposition is adm nister eo? fs
cthylapsdigmninsasuis airpfceefiffoym abasih diBtto serurBdubcut aneous
i nfusj.o {.nuous,, subcut aneous. i nf.usj.on. .|
[0112] pr ef ZﬂPr e ﬂg‘{rrbgrgpér%ﬁ]tegt,’ tthﬁep%?rﬁoﬂwfz%qno%e irdcted {6 a method of
atioligistaling | &y abhylgedelUentbhflanjBatbiygnarsl/dre af@iyietic treatment by the
.subcut aneous irritation, and/or abscesses after

IRTAYERP U EBNG Wikjout tthe meed dop prior ibien aand/ s nesbiinistatien through

B Bty A R URGRL T | TRy, s voume
ppeenteralsbags wyamgeodisvery sdid ahdtbey cemgrising administering a therapeutically
effective amount of a pharmaceutical composition comprising a selected NSAID,
preferably one or more NSAIDs selected from the group consisting of ketoprofen,
dexketoprofen, piroxicam, tenoxicam, and mixtures thereof, and a compound selected
from piperazine, ethylenediamine, and mixtures thereof.

[0113] By way of example, a preferred embodiment of the present invention is a method

of administering a composition comprising ketoprofen and piperazine to a patient in need



abscesses after subcutaneous injection by about 5, 10,

20, 30, 40, 50, 60, 70, 80, 90, 100, 120, 140, 150,
wadds/ 1880 or 300 % conpared to the adm ni strap¢DOSWH6/016078

the NSAID alone. In other p@erds, injection site pain,

subcut aneous irritation, and/or abscesses after

ubcut aneous i njecti,on experienced by adm nistration
0B Antl BN TR, aﬁvérqm paid pemagiiien 5, thlmgh 20 au@matexbor gravity feed
4
Vggrglcggbgnruégfigflg%so% arvégﬁrol %ﬁ%&ba#eg)ﬁ é&&ym%ﬁ)gren?egzg ba and syringe
diimorent i on. The reduced injection site pain,

[0114] ﬁggg a{"}g}g F) F}I( f r@(ﬁ%} ér%?eggeg%%bgﬁnggnst% ?}ieggre%‘il 1rg/gnt1omls a method
o@@dmilxﬁﬁem?g a 33’@1 BQKES RS x?gd%ﬁdyu%ﬁ Qﬁc% Qﬂﬂ%leh%gﬁ heY a patient in
way of exanpl e, a preferred stance e present
neer ehariatgesicdreatmretthwtiorain safindomisisionrig throwghnguositérhated or gravity

[i Si r.of en and erazine as ubcut aneous
f?eﬁi P?lsng%m i@?ﬂ%ﬁé’ R ﬁ(ﬁ %f{bﬁ%nla‘iﬁeo@%fég Pagspjeral bag, and
gmm%bdﬁmﬁctlon site pain.[0109] By way of exanple, a

ferred instance of the present invention is a

pre
[0115] et holith this gmberisecst.i aglsesie @ﬁﬁmﬁnt p@mb@ adrpimistéradto a patient in an
| I neq
PG SISV TG SR Sl SHPE BB S wore 1 o
nkeb® usa Jpemt dihiti i ztrﬂ/qiadmlmétfbhbﬁ]thﬂ')hgh RsagRdk ghdhety feed volume
NSAI D- erazine or NSAl D-ethyl enedi am ne
o lng Vot Xelels i mindiia dies  volure paretisst] dhagy synge driver.
(0] \%
b SneTe Wﬂ*ﬂ%ﬁ o X R PR Qe BEDRhicly bpcause, for
e@ﬂnpﬂ@n%re Hm@-ﬂﬂﬂdﬁm )hlutaglm phmmgct‘atuhcai&nbnqmbmbn shd Ia&mlmster itin a

lagg% M?ﬁﬂ?goves a 6]i ?.étyrgeg lr'l 2 ugqyggtsag ﬁ]ﬁ){:aglcbeu dbtamed using
caflith "NSITBE | BN 1§ Céiflgcbd?ﬂeﬁto id hé@c@ﬂbﬁﬁhﬂ%ﬂﬁu&{ &8s by medical
present invention, wherein the conposition conprises

meﬁﬁml@lﬁw&muﬁw@ﬁﬁamﬁwow@nb pf ﬁfeelnvmtlpe rcaiz ba @dmc:mstered by the

ke f t iven J4.n about

B RRER, FLE PR BRI or G Bt el REBRURyOT through
auimmamla@mmeuy ifesall voladp eshitd] Alevives . 4. S’vdillgtrblh @mnlbag, large volume
NSAID—(pPfa perazi ne or NSAI D et hyl enedi am ne, e.
PREDISH? PR roYpigE AEY Fintheps is @é%ﬁrrrésrkeqﬁaélews@ﬁm i e, incorrect
db%g@%mdﬂhﬁﬁﬂo%@chﬁﬁﬂm‘iﬂ?ﬂ@ E& about 0.05 ng/kg/day to
about 30 ny/ day, preferably about 0.1 ng/kg/day to

[0116] aboutThe Gloﬁwfk@ﬁ HaWNSAIDidip¢raFioe oe eI Desthplenetidmoide pharmaceutical

to a. hu

chlpPioY G e el RRUEE T B e O Ber {SHERLIRE on a number

of (BRbIsS iMGudifl HRk ol EmiRdPRr 8Bk N st Fhuman or non-human), age,
pharmaceutically acceptable carrier, wherein said

wWeighiomedies] histarspiapd ﬂe@zlill‘i@e Exyeanpilary alosages anchdef sbont 25 aug to about
5@% %g igkﬁgg%n ﬁffoi' teé('fgi!nhﬁr o 1n1§¥§flont chg?r'a‘g h?owthés ¥mbodiment of the

psashautimreados, iwleedih i thre aoxﬁpds@mi tdo@{prﬁesmelhcﬁdim-ethylenediamine

ket opr of en;
tenoxicam-piperazine, piroxicam-ethylenediamine, ketoprofen-piperazine, or ketoprofen-

ethylenediamine, may be given in about 5 to about 150 mg of active NSAID per adult
dose.

[0117] In another embodiment, the present invention is directed to a method of
administering an analgesic, anti-inflammatory, and/or antipyretic treatment into soft

tissue at the site of, or in close proximity to the pain and inflammation, said method



et hyl enedi am ne; and a pharnmaceutically acceptabl e

carrier, wherein said ketoprofen and et hyl enedi am ne
wa@e@eitme26 rati o of fromabout 1:3 to about 3: 1PCT/03284/016078

I n anot her enbodi nent, theopresent invention is

directed to a nethod of adm nistering an anal gesi c,

anti-inflamuatory, and/or antipyretic treatnment by the .
COTTRUISIEG ABWF GRSy PRGREURALY EGEPH B SBPYy ofi kg roeutica
co?%)%/ Qlon W sste" RteRBtcHNTONED, BIERIBY &heOdr B0RY NSATDs selected

ed Vol Uume comt ol devices, e.g., volutrol, mnibag,

frbrar the  yrolypirenpiatiem tofr ledtofrafpn, siyxlatgol¥ni wapxiceai denoxicam, and

met hod conpri sjng adm ni sterin t herapeutical | oo
e OBt ¢ GPTRO PR RE UGSt (§ byencdiamine and

mRR R, AnSeiecl ElNRA RN Bra8fRfiabled RGP intdBetsoft tissue at

selected fromthe group consisting of
okeanthesitenf padexket opr of en, piroxi cam tenoxi cam and
m xtyres .thereof., .and a conmpound sel e [
01181 b1 pebhS TR n SO AET SHPE o Sl FREL A and the
p{p%%i%k dBYetMR¥n&fiarBndRhebe adiRiiedi@ed efireeiipaditiesite of the pain or
the present” invention is a method of  adm nisteri

. ' « rorng . .
irflavwmiosi tAlnativiehyi it ingpoker epk BF @dmimersd ja Fiﬁ RECKigity to the
. tient in.n - gesic treatnent, wherein said
Sl?eo 3§’F’igdrwllﬂlsl§?%§%tﬂ%ﬁ%§h automated or gravity feed _
[0119] Vol uTRe aeakE off tIEENBAED;pigerazine VONSATD}ethytenridbragne phageceutical

SRR A I A R e
of TYEG! ﬁﬁlddﬁ@bﬂ?htipﬂnﬁ{gdgt@mé Jrefubfi@t EnERAPeSidohman), age,

conpri’si ng pitoxicam an enedi amine to a patient
wieighheedlici hsal ganslitbe tikeat nent, wherein said

conmposition is thrqugh an..autonated - AV o
o201 57 DT et SR BB T et EhtpbSfh compriie
tH@ée%dmﬁm,%réferM% on@Bmsys NBBED e edlv@ed fbMilths |grdtipt donsisting
thi s enbodi nent, anal gesic treatnment can be.
ofidritenrefenr algxkaoprofras i RiFrxicam, alpneTcE; il Ef¥UFepgreof, and 2
manner 0 e cost t.aj be
R L e
2afhAisESH AN signifivantly hedudéd dstedfoot, egy.aationy 26£8@ 75, or 90% less

e e g o L0301 6580 o
agldl}irggt]h%'o%rt% sﬁrﬂ?tiﬁ%‘ i6@&n be acconplished nore

y because, for exanple, there is no need to .
[0121] di | utle” whehghanbedaueitcal bonpesenti dreation.adif ingthed comprises

it.i.n a large vol une ,over a.l onger i i
b et RS RS RSN Qe RbelBam, profeably
INSAr RRore NS AiTss eirdsli Fent thie Seréwsl bexethtiag wif iistoipr @fen odexketoprofen,

errors by nedi cal professionals. Because certain . .
[wises, tinonicank apfanixiventherelcand Heomnene saleiedyfipyp piperazine

tAehD enous ;[ ot Lt BOUleel NGr RRQTediO" altl-i@fammatory, and/or
a@IHI i V%{ﬁ%é%“a‘%or téﬁsﬁll%&tatr éti oeﬁ t hr oug%e > @ ' _ y '
antipyretic treatment, wherein said composition is administered via topical application or

infiltration of a dose to a surgical site or open wound for the treatment of acute or chronic
pain, nociceptive and neuropathic pain, pre- and post-operative pain, cancer pain, pain
associated with neurotransmitter dysregulation syndromes and orthopedic disorders.
[0122] The dosage of the NSAID-piperazine or NSAID-ethylenediamine pharmaceutical
composition administered according to this embodiment will vary depending on a number

of factors, including but not limited to type of subject (human or non-human), age,



automated or gravity feed volunme control devices,

e.g., volutrol, mnibag, |arge volune parenteral bag,
waongs2&ri ver, there is a |l ower risk of PCT/US2006/016078

adm nistration errors, e.g3p-incorrect dosage anount,

incorrect infusion time, etc. [0116] The dosage of the

NSAI D- pi per azi ne or NSAI D- et hyl enedi am ne

waghtnaeedieal distowe rysare e alnthai wewndear surgivali witg, tand the like.

)!%hﬁ%ﬁgbd%gé%? rf%clmhg %%(%{I%L@/o Qldﬁa%fnéafée é’g QB(t)O’jl g%)re(ﬁosgj e CcEr example,

admingtiation ﬁ@@rdiﬂ@&ﬁ)thléi@ﬁlboﬂ&m@ﬁtof ﬂﬁdpfé@ént hinSé&@Ioy;, wherein the

and the like. Exenplary dosages include about 2.5 ng

COBPLBIEEH ‘ERT)‘@PYF?@S ﬁél?oxé“@%l’lplc&m@x éwwécarra@mvhn%dlmmeo rpiroxicam-
e%l{eeqna[illﬂ d %e{ og‘gx?mggdzg%n%r Egtoéﬁ?erpétﬁyc’lgﬂédlérﬂl\ﬁg nItna)q e given 1n

aﬂaemtoktoch)@ﬂemgwﬂ eeneelN@mIquertaé\mlodoseam pi perazine,

pi roEncam et hyl e edi am ne, ket oprof en-pi perazi ne, or

ket opPofEiFEt (FNDeAWRFESy the suralraly 8ifgyjiy én megialy gigmotorpy, In other
ARG BB Rt AULdMURiHAEPi P FonAf Wukh 39SE10nl gogt;n%] frg@cure. The
anot her enbodi nent, the present I nvention Is directe

stegieal rmft\h@dd sfte anayi bé swaiya guasitamdlegebicalized attenuation of pain or

tor /0 Nt | tic treat t into. .

@pimel ST e BTe e IR Bt be 3R B, P imited 1o
lahteogab e aamdstbcmsﬂnﬁrrﬁﬁ&ﬂtmplafé@l 6Bt SPEGOMRINiSledfmy, and the like.
adm nistering a therapeuti cal iy ef fecti ve anount f’
Weasvrgied site By alserhsassaciaed wehpniigiprygsetected| fearn dip group consisting
df’%.‘ @Q’ ofﬂ[lggﬁtgﬁng éfu?@% n{épl % t'élﬁ’glf[?E ?&4‘(8‘? gucngtg 'ng ént, a tear
group consisting o pro ’en et opr of en

qfi the xnehst cdilatesal i lmmenanad temr xdfuhe datefa Rzekbziterahﬂh@alﬁhent a meniscal

HHTRER B RERBUAES JHIGR b TEa kP GipDRISpPOR Gaorder of the shoulder

s@gmeﬁ'i%rﬁ it gdiup %611&1%1115‘6%&91 8isS@blocdtions Hﬁ)aﬁz&loﬂf iffifiement and

the site of pain phar maceut i cal

teanpi gt fagator omfi; t@dmgltltsh edlwei VecczapethSAISEmﬂdm friure, or may be
er.a or, el di a mi.ni st er ed

B RHET B Hep B RGP of RS fisiier Sron P heihify ey be porformed

vid. t1gsrb@oby QJrYOthéﬂWisd Thesidd embsdimeRe BENIAES ﬁfp%ﬂhziﬂé or NSAID-

close proximty to the site of pain, e.g., wth

cSiflensdianipe phareatticFromRrssiipn ey b adm@it@epi ileé mhznmﬁ@eutlcally

I a e G [
a%E e ee;ﬁie asgé}g ?E{ gl)@itﬁrorp t Ilé@&eﬁb n‘bli‘[tgg(&ﬁ;n 191%?? fﬂéé)crtllon Isotonic
]Dke;p)ﬁmd i[n]gctmn Stenl.a’fWater @fjeéthnt, (b)@&tros;d;l Chetaied Ribghrs Dgéction and any

R P T G T N
N@AI@e&yﬁQﬁ%ﬁleoﬁhérHﬂa&tﬁmQ(Brﬁﬁ&tltlont e Q!?)ﬂ{ e h?e'iﬁlt selected

conposi tion conprising the selected NSAID, eferab
forme the greup eongtinRsofsmltivyenobial mgents, heotgrio agencts; resiffsts, lagt10X1dants

local anesthetics, suspending and dispersing agents, emulsifying agents, sequestering,

[0123]

chelating agents and any combinations thereof. In another embodiment, the dose of the
NSAID-piperazine or NSAID-ethylenediamine pharmaceutical composition is
administered in the form of microparticles selected from the group consisting of
microcapsules and microspheres. In other embodiments, the selected NSAID-piperazine
or selected NSAID-ethylenediamine pharmaceutical composition is administered in the

form of sterile bandage, tape or f)atch or a sterile gel, cream or ointment



of ket oprofen, dexketoprofen, piroxicam tenoxicam

and m xtures thereof, and a conpound selected from
w@eenawedqie and et hyl enedi ami ne and m xt ures tPEr/E85006/016078

can be adm nistered with giignificantly reduced

di sconfort, e.g., about 25, 50, 75, or 90%I ess

di sconfort, to the patient when, conpared %o g%F hod of

[0124] adnilni snether smberimans HISAPESSERlo HEYCRUPR Hf st & et method o

t he. sane t ] d.0q. .. [ a r ' - an
scpigisF gt TalEE T St e ha bl ARL RO an@ERAR MRAknd into
eREFhIN St ANdcay o ipfatiate pacs | satlompthsi tdomprisiogmdngistgring to a

a'sel’ect ed NSAI D, preferably one or nor.e NSAlDs.. . ‘
subisi b (eaaraub ISt S BEEHAT ISR PG UG GERBPEjon comprising @
se?%%éelrﬁglgsl@xﬁ]g;g&ferﬁ’&%p%b SR Mort FRXITERARR ecRA%:dHh Xhd ERSp consisting of

a a conpound sel ected from pi perazi ne and
keabgryfoan etk etoprefent pimxain, denoxicannesanl ofixbues Hwstod, and a base
anti-jinflammatoory, .and/or_ .antipyretic treatnment, . .
sq}méqdefrmpgaggﬁﬁgg pt?ny(gmc}1§mggm¥/:q]egellré§aé% C(\)/ringostltg%} 1Csaa}dm1n1stered
RPN 16R 400 efittudal fibirkthedal, O iRfraziticl0&esphee. AP Rtk ah19Athe NSAID is
site or open wound for the treatnent of acute or
satdutaniremphé proup consigimgiof &ctantpiem deslrempenpaidpiroyicam.
and st,- operati v ain r j i i
R
dRfet heRAMiembdiEdntahs intfathk2R]dosbef tesagposition hewy be the same as its
. N§AI D- pi perazi ne or NSAI.D et hyl enedi am_ne - b
ingazienae dass. cl aneBepeBbediBradif iHirahesad ot dhusigpastion way be
| | hub hogear | BADORRNY) WiEiRHaBEcal dose of th
2%2’0(%51?@81%%%{?%8?% Eﬁ%’ﬁ r%taq)l?]&?ﬁﬁtgaegﬂt ot yge of sﬁb' Ceact ose o e
céRpsstioroman ba-bletsean ), 008y %, aneli 21 of thediseallinthiveneisydose. In a more

TaCe el Fhe it b S gLl e oA Ry 00v
2D D6 tREhsudPREravdrRlis 83RNMP! €, admi ni stration

according to this enbodi nent of the present invention,
[0126] wher @pidurbledesesmpd siragsosre GoRpy deveer than intravenous doses of the same

t enoxXi cam pj per azi ne, t.enoxi E am ne; it
i ot e hOEERBL AN B SO EPENAIAG be the same as s
ielvepnaf &]{@e.etlﬁxah@madhamcmenmg;el é}ﬂ(étghNMe ioff tieebanmpdbition may be

1000 ng of active NSAID per adult dose..In certain
86hbokiihraisnal, intrheengty desealln Rrglofsd 5@8@11%?% BPAGLBjose of the
ClC)IrI]’lgg(%lHSE PO ORALS 0.0g%earﬁi H®, A tBE Tk $itFaREARS doSe. In a more

wotind,” 'such as a |l ong bone fracture. The surgical or
piefired siibedimant,bibe iepidotal dosnyf Hiet eonyiiveition|naayab¢ befveen 0.1% and

atotenéati oq.ofﬁaﬁpai n or inflamation is deened
e P g usual SIEAYCEHSSI8%I sites include but are not
[o127] | i M tAf k@pide! BPAROSAGRY GF WRSEREhAGY, iarticular in cach of the

art hropl asty, cancer surgery, bunionectony, and the .
dnifodimaitie deseriped abovsi ISGJYP{W){%}' @@W%@@@%@H@W@% igp human.

#q%%éjfﬁcg%ng&t cg},%{%[lg%&{‘%glf ' OHPRGRAP Lrﬁhliafégpﬁeééblp 88fseQfivestock,

, a tear of
R, BbinesticafedGindh#ls, |ca@adops] andathe Eke. of the medi al
collateral |iganment, a tear obf the |lateral caoll at ra{ .
[0128] |igar,1@ntcg:rt§nn§mbgglg}ents, the subject 1s a human. particular, certain

subpopulations of human patients are preferred subjects of certain embodiments. For
example, in one embodiment, the composition of the invention is administered to a
patient that is particularly prone to venous irritation, phlebitis, and/or injection pain. Such
a patient may include an elderly patient, e.g., a patient 55 years of age or older.

Alternatively, such a patient is at least 65, 75, or 85 years of age. Alternatively, a patient



cartilage tear; a cartilage defect of the knee; an

ort hopedi ¢ di sorder of the shoul der selected fromthe
w@emapleonsi sting of bursitis, dislocation, seper/H$10061016078

i npi ngenent and tear of thlyg.rotator cuff, tendonitis,

adhesi ve capsulitis, shoulder fracture, or may be

associated with tendonjtis, bursitis or bursitis . :
ihatrfjas iy reeleple S GRPaRA Iy SRy BEMBLRFPRE AV b Perticularly suited
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NSAl D- pi_per.azi.ne or Al D- et hyl enedi am.n s .
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embelinkets] ¢e, netsgendhpygsenaininisisaing #ty agdéhg specific compositions

emu) sj fyi.ng agents, se st erkng, : :
ARy e e PORE e ERET | Bl Ry PR Rt R Al
[0130] dOSenPindiig MNPAIRntPE hthdieofDhe NFAbR- iy tntoaneditenisaé in horses
phar maceuti cal conposition is adm nist gtLed in the fo

rm.
fagf ther rearsgamentco b s1setlatieledplf R IR do GiPGuHSE HEIISY: Fgovits, and
f l, CL.0C j. I &8 admini . fih
o lign AL DR EARAN Rhod BaBirieS adminisering ary of the
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0 a nethod of adm nistering an anal gesic, :
campbsitiorf bampmging istopredérs pinervzinsy pet 3 pharmesquieslty JoRerieble carrier,
n epidyral, intrathecal_ . or int I.6W. c .
el i R i e £ TR b AR AR fo bou 1,
prdtgtRIp eubiiciad toyatiuf 2at | Meeradrivelyy thaf mathph anayecengrisealdministering

conpoSi tion conprising a sel ected NSA D, eferably. .
tondiopie Vioid ISR SEREOHEen CPERTIERE KGIBI Lo ge igine; and a
-t r " KR & ah& R GAMRmine are i
Sl SRR R 158 B0 g A G e i

e fam swuahd tetlogk 2riedi ani ne, wherein said

conpqQsition_is adm nji.stere irectly into sai L
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the piperazénm of ehpBhediamingt et gtiogefsgeup0dy @g@bog;: d:10; in a ratio of
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R B 0 L TS0 R P R i1
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Snoller eroodment e JTUEIECL fOspioliRe 12 a1,
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o.

[0132] In another embodiment, the present invention is directed to a method of treating
patent ductus arteriosus or intraventricular hemorrhage in an infant in need of such
treatment, said method comprising administering to said infant a pharmaceutical

composition comprising (a) one or more selected NSAIDs, preferably selected from the



conposition may be between 0.0001% and 20% of the
usual intravenous dose ma nore preferred enbodi nent,
wa b@eiindee@t hecal dose of the conposition nmay beCDhES20€016078
0. 01% and 10% of the usuai33intravenous dose. [0126]
Epi dural doses of drugs are usually |ower than

i ntravenous ses of the sane drug. In one.enbodi nent, .
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[0134] subj éc@a Q%étdgaﬁé ﬁaé%o%?%égrl?@ctg Ictgl% Fﬁ%gtrt ai E\h@- bltegtﬁmg w
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subj ects. of certain enbodi nents. For exanpl'e, in one
a%ﬁﬁéﬁﬂ?&#ﬁ@'the conposi tion of the invention is
[0135] adm §j §LAHE it AuBRE! Bkiokikabr intraP@ifib st Rérhdrp@NA an infant,

to venous irritation, phlebitis, and/or injection, o

paticwlarlBuc bresapae i isfant, nayphiarnedogdiecad reopipgeitipy gsadgsenlped herein is

. 0., a.patjent. 55 years of age or ol der, s
it vapS gt of e et dl omppsition. of,the present
infentyaks aaf inBge. affctedr Rathi yatbi, dectipabiteidsibadanhigelp hdlbviate the
multiple or repeated intravenous adm nistrations may b
ssanpiarms jaed pernofe thgiclesing ofrthe pUsRifKIUS AEERIWPNg to the
[0136] Presgnt . NYGHLdifRnt %Ift &Eﬁﬁ{‘g' ﬁgﬁﬁt ARt ér?dgfosﬁgq% RSwventricular
poor “vascul'ar access or 1s-cachectic my be
h@aoctrhapel ar lay sfadted tompbsidat nemprsogo kdioppfem dnde piperazine is
resent inyentjion. [0129] I ther enbodi.pents, a.
frBirt e 0 VRt BR e JBREOTRY BRPoBHeRhA CREORLBE Forpague ketoproten
D aeAtdfa@ind N€ ARt &I M MRMBABEIRNMNn Ofet another embodiment, a
post-surgical pain. Aternatively, the nethod
coopyrifieres parwicainsand reidenediamide i adimigisieead te the infant.
phar ppceuti cal conposition as de I_bed re 0] .
0137 Pong e b Eiepaa (P oo u R g B TGl rofredtdf o wice
gt eOnLhAIfid itfpes! 6f pakfl erBgdwayrdda rpntlimitihgeexmigladin another
conprises adm ni stering any of the specific ) L
cmbAdiant. | A sPrawst AREHORebeliedc Bpravetngr ksehpresEsgical pain in
' . . . _ I LY _ C
e e, B N R R B L pric el ing any
of the becifvecbnipositions @sscribed herein for the treatment of pain during or after

orthopedic, neurologic, gynecologic, thoracic, urologic, or gastrointestinal surgery in
hospitalized patients.

[0138] In another embodiment, a method of the present invention is used to prevent or
treat postsurgical pain in hospitalized patients after major inpatient surgical procedures,
e.g., total hip replacement, total knee replacement, hysterectomy, colectomy,

prostatectomy, C-section, thoracotomy, laparotomy, laparoscopy, and the like.



for the managenent of nuscul oskel etal pain due to soft
tissue injury, synovitis, and osteoarthritis hi
w@e@barded enbodi ments, the nmethod conprises PCT/US2006/016078

adm ni stering any of the spgcific conpositions

descri bed herein conprising ketoprofen together with

pi perazi ne, ethylenediam ne, or m xtures thereof, to a

[0139] hor sén asothar pbedipest pdgnethmd of diapishent invratipetihveedop prevent or
j ' t. C 1Se 1 i Lag .t orse via .

o) RS TRIN cCRIRERERAUD LSRRGyl 19 5 Bl s
pRide@iiRz, $1g, bandnect@hr ardeestbpicadul yeracsad bad ltiesieabibhsy, reduction
wherein said ketoprofen and piperazine are in a ratio,

apd f pyamsHatien 1. mapEnopiaity. 4:mastegieingr apiynoistn 1 rhytidectomy,
aﬁgorﬁﬁ%gfast%: ahd it figl Nt én%%éf’errfb%ﬁirﬂ&ft,h%glem o(fQHcpfnlé&t invention
admniStering to a horse via IMinjection a

i oRgEb 0 tprevent enpirdas inogsukgicapaafte paire ih pheaediagder bains, migraine,
and a pharmaceutically acceptable, carrier, wherejin

fiagiuge-k ?‘Hﬁ%off‘é‘ﬁf &Hg"’ei’%ﬁ@ﬁ]éd?aé‘?ﬁ Idntapain; spdy ﬂi‘f‘aﬁﬁk& ofit another
o g B il et | B E e sedidrgyo caneer
and ndrecawbj eetn, ifor reenplsf thrhestpdhd ivsel @ at cadinneust sopcutaneous,
. reventiondcoptai stthz.Sﬁﬂeggfd NSAI D.and t he

IHPEPRYy REIBE ¥ RYFOREl T BRPREC P XA BYBP about 10: 1

[0140] tO ahpuh alteddtivé BmBodidkh 1 colditions dnd theldANdisbloded herein are

about 2:1 to about 1:2; in a ratio of about 1.1:1 to

ugesbint traat pogtsurgical ppin fiopy amapendeséerny-1 The ingen@en is used for treating

' ' e,c | t QDS el. t 11014 S.4
APSE T 5y RS PSSR g 1 e, e
ketoproftn-pipetazine, 1:Ketoptofen-eliylenediafing,: 9or amitoticif-ethylenediamine

0132]. I n anot her . enbodi.nent, the present ipvention is
© W@%&l@’a %8 e P@P%ﬂiefs lflr@aﬁnﬁﬁmpg{ éﬁ?md@}% (g about 15.0 mg/ke,

p%ftaﬁbiyoamfat 01 th BIARLNhEKEWRED %%[]W%@Q%fitﬁb aﬁudidmieﬁt

in need of such treatnent,” said nmethod conprisin
[0141] adnmi AWVhererddnynisterisgi the | evfngprusitanp heli thec utseimtalinvention to pediatric

PREAR Bt hitial Bl st baSr P oo Biprtife R heken kovn dosing
pRbtokslt eRtRatAg E&ﬁé&h@b@lﬁr@ien, t enoxi cam piroxi cam

and m xtures thereof; and (b) a conpound sel ected from
[0142] pj perazppider enbydimgeldp apatied ofthe PresgelipEeNtioRspp &F used to prevent

e R ek TR R e
phibtaphobiblaftemdghyhalhivi ssrgduget cl oses. The duct us

arterjosus is an gpen chapnel ip the heart of a fetus
[0143] i ¢t hsePharnge ﬂa%dcwoagﬂfasgant he pigsterefnid pgeg @mpunts and

RYRASS ThherbiRes eRB6aHRA: tNCopHIRIRIAT SuRB b Y38 1AM beutic dose
after birth. Shortly after birth, the ductus

does a0t oxeed shwt|lf nol.ds riper mhndrnly 1 odder5 ndr,rfal mL, 0.01 mL, or
02@? ﬁ'}()gﬂﬁl% %)fr F%a&hﬁlsgtgxgﬁnquotd c())fC t%g riﬁve%agr? ?r}ay%%%ltp%ge administering,

to a subject in need of analgesic or anti-inflammatory treatment, a pharmaceutical

composition comprising piroxicam, ethylenediamine, and saline, with or without pH
adjustment, additional excipients, buffers, surfactants, and the like

[0144] The dosage of the NSAID-piperazine or NSAID-ethylenediamine pharmaceutical
composition administered according to this embodiment will vary depending on a number
of factors, including but not limited to type of subject (human or non-human), age,

weight, medical history, and the like. Exemplary ocular dosages include about 0.001 to



[0134] A patent ductus arteriosus can lead to the

i nfant having difficulty breathing and poor grow h.
w@eden1@yapt ons can i ncl ude fl oodi ng of the | uPgBEUSZ0061016078

bl ood and possibly acute eart failure. [0135] In

treating patent ductus arteriosus or intraventricular

enorrhage in_an infant, particul arl remat ure . .
QYRR e o a F st EaiBEREEERR, Bi5HE 4 dbF pgpent invention,
wh8ERl Nhé S cadpbaiist eE&ﬂ{)f_ié@@e pAdRIcRin SR AbhcditrPhe @ and ketoprofen-

pharmaceuti cal conposition of the present invention to

pinerazing,aort keadifrbfent eyl medianpae.enty Hegtves iarabeni 64usg ead 5 mg of
hel l-.levia he s .0 and pronote the closing of
aqig _rﬁerag@f hgseaﬁé’g%tngggs. [0136] In one enbodi nent
[0145] Of ti @afiiREr PRicBAboTHhEL tHS vafi& IR dnffodEmétts of the method of the present
intraventricular henorrhage in an infant, a

ingerieosnay wiizesaph pEiha yataiscpmppaiion abpdipwntsdeaeitied herein.
adm nistered to the infant. In another enbodinment, a
L | S fen and et hyl enedi am ne
COSRRA T SRR S AR’ P 780 2ot her
enbog] c i1 I [ OX| d
1461 &7 RUERusBacSITRAE ehosBlt Ryellf S A8 Ml amy vy route of
adbhi@istretidro dSoatishit ogposhleDaSsuiielsle pateatrilabeien o Afidninistration are
useful for treating_ a w de rang f specific types of .
deﬁgqﬂ?ﬁd 1Bygeﬁg91 ’r@fm%laq]%lpmsmﬁaplha @\; g?ll&ﬂvgpg rPRte ok Jlgpinistration can
bEMOQAiI R ordsB® RIEREMH ih rB’a?ﬁEdlé?nin! SacHSEH 0 spcEe Blhbodiments
or treat pgstsur gical pain in hospitalized patients.
ddspripadef er r ed enbodi nents, the met hod conpri ses

adm pi_sterin ny of the specific c osjhtjons ., .. .
10147} ges b‘égmﬁléigreﬁfa}ﬁ%f or Ot § rpé)BP{% n‘fletgLP pgf ndra%r’i‘q%mﬂratmn’ the
infhin@scu@irt (PN ediufe isNI0dRGidesabBY REE HeqGRly 0AQY Ak Go improved
urol ogic, or gastrointestinal surgery in hospitalized
aysalehidiht of orplodrasy andhdemiet the easerph drfraveheus admaishigiprof This method
Jd 1S US a
of I8 AR bR SRUH R Tyl RultaEle e R Oy e b Phrom where drue
wilh patiight be aysgited| sypteod@tlyr &or deugg.thattapd adt idditating when given by
repl acenent, total knee replacepent, hysterectaony,.
the Ve Et By Biop To s R onyneleiyediono e 1M, 89 6t Bl 8 viable route of
ad RRAGAL O Yparti @GRATP SF ‘ﬁ@’outﬁﬁ%ﬂ h&tihi KewhOd 3 ealed administration is
anot her erﬁ)odl nment, a nmethod of the present” I nvention
reiqsirers ed at epidr averdliable ¢nsefats ¢esged uhgiictadvepainrdute is preferred as

out [ ent _an ay surgery patients aft.er short .
el T el PR abtal b Ghoorg i o EBienty the dettoid
glatdub FRSGAR MASHEES IateraBKard sAG Kot IMShiectdOPSY,

reducti on and augnent ati on mamopl asty, nastectony

[0148]  r hi n@phcatmgous; Aringeiatiomynvoitse dwpsiisg intn fae Abrugangous fatty tissue

uﬂlde¥ %he Jkti]n aﬂoctaﬂ%re dﬁgﬁ) ?&J tﬁgmt?mﬁtt L th‘%nigtfrat}o@learﬁrs Ff—earahinistration
invention I's used to prevent or treat nonsurglca

ofiihgtién ped bthien npedidiesst snaf trasll humber, ofpagieatsnearticularly outpatients,

fract t : |. colic, |low back pain,.joi
thé,srafo,%tegiqu Cep',lslohtgsgﬁ &E}ét_hresqgggwg)(%ﬁ I@? mtf:Jr(BnV}ItterchCadrrﬁrall1lst:r}a‘uc{noclﬁn (%rugs, usually

with a programmable subcutaneous infusion device.

[0149] Epidural and Intrathecal Administration. Epidural and intrathecal infusions can
provide effective analgesia, but require skilled personnel (usually an anesthetist) to put
the systems in place. Catheters can be placed at any level of the spinal cord, although
most commonly these techniques are used for pain in the lower part of the body. Epidural

and intrathecal routes of administration are advantageous for difficult abdominal or pelvic



enbodi nent, a nethod of the present invention is used

to prevent or treat chronic cancer and non-cancer
w@2006/11d6o¢ exanpl e t hrough the use of a conti NROIES2006/016078

subcut aneous, intravenous,-3gpi dural or intratheca

i npl antabl e or external punp. [0140] In an alternative

enbodi nent, the conpositions and nmet hods di scl osed
PREY eFAr Shast {RERGUSSe cP1dUER] ‘ﬁg?@%ﬁ cai 51 PlasgdrpereEarepnsly, and fixed

- [ - ' : f ti ' .
R S CAN e O SRR, hinHEe Mo BAER Gl Wl 1bE delivered
t]nknoeglt ianstfmaél mhi;]ﬂ) l(d)r patyreugt drivee  Bebjepts ahe rbepirieulati A€, managed at
et opr of en- et enegdi ami ne, or .
5 FieoR 1 AHRE g Bod EEHE. BSieT; GFe e Bt have the nocessary,
i i u - . .
TG SRS B SRoRR Th MRS F1dJt PO, gt Bho have a
continuyes seirgitt pein, itetidenl sysieats which chi0be fijlly\Migitantable, have many

dm. ni stering the c ositions of .the present _
AFRTHR orf PE 0 GERT Rocga Bribe PoF odpEg no external equipment
aB8 aBé ipuhPNEfily GRRAY 36 Yool REIRASE AL GAF dhdi Y RA8€ArAhe pumps are

known dosi ng protocols for treating pediatric

ppegrpapekle go1alfyr gisah Hlexihdity.ehbiddiahund especidtyhidratifecal doses of
r t 1OV, | n used.t o prevent. or treat .
NS R 8o G BB ooty T R PB4 g e plRRistration of
NSHICENaa i avedindtcpd 9 Sitragbtdls adhodispdionita rédice systemic toxicity or
oght halmc s rgeré .1 0143]. The_ pharmaceuti cal
2 B heitghe sabdnk hanghigirathedah adrainiatiag ompb DR Dasen be also
DEOhMABR- cdnflutiBh & iR RRBRd NEIhs tgh}grogﬂﬁt DR E or synergistic
vol une of a single therapeutic dose does not exceed
aablgeia. 1O, 6 nm., 4 nL, 2 m, 1 nL, 0.5, 0.1 ni,
0.01 r 0.001 nmL, Thus,_ f.or e, the nethod of
0150] o IR ARG RSIERTE e Thin i G0 P g ecu e Bt used to
prévideath @kicanalag8ShBarkfafy tdrigh iREMBLRS ¥R LIRMo refleve pain
phar maceuti cal conposition conprising piroxicam
apd yflasiadtionnisvelly dheltossirgens, osidortihuitis aujoinb traump
adj u )1t Yo[s [ M xcipients,, bhuffers, .
[0151] surf Zé:%&gﬁnt%%n%g%k aklﬁgaﬁr?%e&f@ﬁﬁf df]ﬁ’éma%gtéodqec%* bF hlg’ed to provide
ahigbdie phdpartaiiflammoutofNahh g éikdtyly enedh@sjd® relieve pain, inflammation
agaaémace tical conposition adm nistered according to
paote &?’FE@HPPWhﬂmWéWSge%pendi ng on a number of
[0152] | 3Gt Birgicai it Wi D WburdOUTHL Mkiffh & CadrdiBRudhion? U BEhsed when
(human or non-hu ), age, weight, nedica Istory,
legadizech etténukizon BX @aipl ar infpuhaiondis stegmed idesirabde aadasitachieved by
0..001.t 0100 . per. dose. ..For ex | e, adm nj sfr.ation
GG ARG EUP RSP R R ORI | BACS<Ach BHTRICEREE or open wound.
THeNRes i "id fatiAMhhE Qe Adhtintdtion Mtb eNagdbRME B&eRAsite or open
ket opr of enpi per azi ne, or ketoprofen-ethyl enedi am ne,

vraad e a gipam oy #nimpbut 0.1 ng and 5 ng of active NSADD
per adult dose, respectively. [0145] It is further

%?ﬁéi&%d& B?&tﬁb&o‘ﬁ@%&?ﬁiﬁisﬁgﬁ&{“ ments of the method

e presen
[0153] IV Drug Administration. The mode of IV drug administration depends on the

particular NSAID used, the patient's condition, and the desired clinical effects of the
NSAID. The four primary modes of IV drug administration are continuous infusion,
intermittent infusion, direct injection, and patient-controlled analgesia.

[0154] Continuous infusion typically refers to the admixture of a drug in a large volume

of solution that is infused continuously over several hours to several days. The solution



invention may utilize each of the various conposition

enbodi nents descri bed herein. Common Parenteral Routes
w@boosdniend st rati on [0146] Admi nistration of thRCPUERE6016078

i nvention can be via any parenteral route of

adm nistration. Non-limting exanples of suitable

parenteral routes of adm nistration are described in .
cogtatreralls comneaiechdo fanl pdministEtion et andetheosalehifirrgl fowg &sinfused

of m ni_stration n. .used i.n t ; :
o Srrout Fosar AR Rty o RTpRIRRON prmvity foed ox by use
ofepdhivanfisionesafrbbgtnp fDddikkr 1Y dddgactusdielat iTopicalpcentinuous
_a popul ar nethod of drug adm nistration, the
infustoPaneAsc bp drsed |WHY dift dris ) dughly: Gt efl 989 Gposians plasma drug
fre I d [ aj L - Or .
SRR HabY ool RICHEA AL SLARBL i e s
wagilmigst vodiirhenof Thids andt dlecradftes magl &dbe nesemisiiddosiong with the
i nvol ves injecting drug direct|ly_ into nmuscle mass, . . .
adpBiiaar 61 A RSP SPeBEART JishAaRiAess Bath confittiots infusion are
i hi F 1511 A I d other IV
PSSR oyl 4y g AT oo thena o
drugy edmirasteretl nibroulgh rtbeitsemiesvenvind heegsy ideibe rRatiert efmfort may be

adm ni.strati on articularly. in the outpatient
C%rﬁnﬁsﬁ.d Bﬁt}%ﬁé)&tl%}ﬂf%%g‘?ﬁt%‘%st ration is required or a
[0155] I api Gdntnskliiabbe raesed theadighishetdon bheiddigd &Y €BAWS volume of
route is preferred as repeated DVI administration can

fluid, paiierllyl 2:artel 25Acwhy end énfusedogiern Py cxaedlgel § d¢p gl 20 minutes at

RO P MRS L LA AL Moy ot

drupjte @kddue higher péuk IHobd vbaeematink at pyriddis suevais demmpdred with a
skin. It can _be used for the.intermttent .
QRIS KO deerseb P S OF S0 ARG EIGaHFE opHenighe for the
! T i ibils Bay BBklveR W Sn®E: SANALRNMRIuding “piggyback”
p%%??i Igﬁﬁ%}ﬁ%ﬁ?ﬁati eﬁfs, lgtvﬁi S route ri's a_I%o usl_leén% opr1ggy e
inffidorsathtdugh dlis espablisheepathwee of agutimary safusioh ealugpn. Although the
drugs, usually. wth r agr bl e ,supcut.aneou
PRI si‘%ﬁ?laléyﬁsc]él\.{\éw %9%”%8% aatg?gﬁngg}ﬁb&cﬁn &‘_lclsfqﬁ‘ect_gf: drug from the
i 1 t i Bilsl ANcofERh S Umad es ah 1thé paihhe¢ ablukibh Ukl Ihe piggyback
_provide -effective anal gesia, but require skilled _
ingesticndenal. (Thusdf this methodds teed ithe Jrugqng fhe pHmasy sqlatign must be
C(i) n zRi ce. Catheters can be placed at any level of the
.z}ﬂ ‘cord, although nost comonly these techni ques
[0156] are Wseebdndr method ton atiaénittementemaitttntoinfidiensdo@lyas a simultaneous
.Epi.dural and intrathecal rqutes of adm.njstration arle .
indeRierht WeEe e ARe aiaRTuEeEedaAs b AT9RN TS MNIHEI0p; opayrently with the
plifarySH@lsior eIF'L WP 67 cRREAHBhe FRERRHE Snfa&0n RERIpAEBMack port, it
percutaneously, and fixed either by secure taping or .
issattaciidatvem lsver saenaidpiyrgprt. TRae otegsiak disadvariagbef this method is the

eifippesohe st BRBHEaP R ufd RisagRa b Aot Hilsion bes been
Célﬂﬁlé%dﬁﬁﬁﬂﬁl-y doeMEMBIhé benoRE hbRkY A& Tieapen¥tdly dbay Bot occur

t he necessary i
with the piggyback method because the hydrostatic pressure closes the back check valve

once the intermittent infusion is completed.
[0157] A third method is the use of a volume control set. Although it was originally
designed to control the fluid volume delivered to the patient, a drug may be added to a

small amount of solution in the volume control set and infused at the desired rate. It is



trai ning, knowl edge and support. In patients with a
| onger prognosis, but who have a continui ng source of
wpaioa/1146pé r at hecal systens, which can be ful | yPCT/US2006/016078
I npl ant abl e, have many advaggtages. These offer great
freedomto the patient, as there is no external
ui pnrent and the punp only needs to be refilled every
Sflngéemssonsb pedigfrict sastingsnprsaieelt pitols dheraibloentied fluid the child
rQJeEv%r great flexibility. Epidural and especially
4t hecal doses of NSAIDs can be |ower than
[0158] i nt r Qv Eb@ts HIQEES . foEFatlﬁhhmﬁlen@%ﬁintbﬁﬁlﬁ@ﬁﬂWﬁﬁﬁémns is directly into the
adm ni stration of NSAI Ds can be used instead of
viepusaareers ulsvisgni Hissdevigsi isreengralle duerdedyior dntemnittenti agimiyistration,

s?é]l% %1% ta e91 191%& %@é&rﬁ{ 10‘%1(:c gﬁgﬁu@%&édcang Bxgng'ag oorbrgmlbottle and

i mtmnﬂtepﬂp CBétorenilddas,ithd dray eonkheNGAl fabidetr® HRyirde].

ddi t l g
1S5] B b ok b eber pviding nermitnt TV

pi ?*%Cﬁ%@ VAl PARGHE (R il o oA e IRy ADfhion and the
infusioe séte vncp ahendmgdnalmsf dtteohat, tlmxolema‘ldws flore thieoprimary container

ur ge oste tis.o oi.nt .trauma. 05 Qcul ar
BT O BREd b ichb e R ORH b PR Lt doses of
deSCth4tOar B OX Q1 &ﬂ@'a@@fﬁi #ma B uddt RathBf Jch%ﬂrﬁép%hiﬁ AhY9Sfrigerating
dlrectI¥ into the eye to relieve pain, inf Flon

Qb

thndrughetesp rdbinasteations the pmrmpmmmém dispenses [dwtmg vial attached to a
sﬁgﬁgéo“h 1m§rI I)P ngutlgﬁenh\{\lglgglgf be ore tdrr}gléla%g{lg etﬁa ac}r}l%,nthe nurse

mnrstratron can be use OoCa

aofivapasi theOEryslen’f Ibgnﬂmidvm ihe lﬁ&l@éfEEletdfesn rlebldeugamli itife solution and
achi evg topi cal, dermal adm nistration or
aﬁﬁ?tfqgtt %\P?%ﬁn@)‘ftoa%@%%sq %blhz%ll?iﬂgl cal site or open

[0160] Woundh;the, t]&&fd%‘ "l B ddobnld ﬁn usay! bcﬂﬁ?nor sloerV 1néect10n is the

adninistration fnto a discrets surgical ’site
adoumsirdtionapfudmg directiniimalthe Camuwencddss dodise of through the proximal

path 1 GORALP MG Hauc® SPIPY® i tsgrobife PRt concentratons

veeReRE/iIcdshe aﬁ@&ﬁﬁ&éﬂr@ﬁmﬁ@ﬂs@o@%ﬁgsmﬁ dgyieal | ]ﬁ%acﬁof regulating
condition, and the desired clinical effects of

dxsradminisation by t}?ﬁ infeign yated eglinstt injectipn geqmres only the time it takes

[ co |nfu5|on inte
T A SR Bl D e BRI e i
sa]mabg (33 ihap arfnOcha be (ﬁm;tsnmn ahis 1r1t<ﬂfﬂiﬁ¢r@ etiep) halvhseulLfaBeess device
totlh ({n %ure of dru in a |large vol une_ of
cgn Pedlushed With Togmehalisede %m%%@xswcm% thesdygr 4lirect injections
M eguit O IREHR' dthig BR¥Bawd B0 %%kﬂﬁ ngiﬁfstrhﬁon or that the drug

connécted to an adm nistratio
bsotvallahle Zieda dxr@@lads syrifgas ed néﬁdwghlncheowehmt% shouldsse used to

i.nf SI on adm ni stere ravi t ed_or h
il HRLSReR e Priis Bibteoheaiue i netiere ey By ke or the
vel§cuthr A6 6445 @Eﬁhé’ ARopies altbhatiiORtd AbéAtTess system, which also prevents

inadvertent puncture of the tubing or device.

[0161] Patient-controlled analgesia (PCA) is the fourth method of administration of drug
administration which promotes patient comfort through the self-administration of
analgesic agents. With this method, an automated pump (PCA pump) is programmed to

administer a small bolus of the drug when activated by the patient. The bolus amount



i nfusi ons can be used when the drug is highly diluted

and constant plasma drug concentration should be
woreiontizioned. Al ternatively, continuous infusi oOPCHS2006€016078

used where | arge vol unmes of3of|l ui ds and el ectrol ytes

need to be replenished along with the adm ni stration

f the NSAID. n he di sadvantages with conti nuous :
@ﬁ‘fl&%f}e E}ﬂseiraadpt@%mimg? i?e?vfe@rlod%feﬁeﬂp@aautaw@rp@i &g pegdetermined and

pro&amRaldiiolthd p@spbet ween the infusion and other 1V
drugs adm ni stered through the same venous access

[0162] devi ckhe Reatinemit of pathoinflamenstibe aadkp fever Se drenentBakivgithodal and
.m)qi | i tﬂ%/ r est cfi chﬁdl [q%ig_Sghl ntermttent infusion i
FEPERS " "t aith IS (H98Y &h PEPVIEnOPHPRY Alcaeyspad (safety. It is
doaterated tHat %He%reieylg Egﬁ)%hﬁé/n gé?lntbg P althe ??&?géﬂéﬁﬁﬁ& with other

over, for exanple, to 120 mnutes at r(J)e
dragsetov priogide gediiyet kemativemtages ghetdisici thempaitid effécts, including

e abjlj.ty.of .the drug.to, produce higher
Jg@garkﬁ\?%l&@%sd Cg}ﬁ—g esﬁlercgy%/ Hz?%bl%)lrs., Bgertfirgmoeh Ihtpé?Rf‘ﬁFfé‘m%la .tramadol, mu,
detta rapdr BghpW rebeplorC Bpioid) dBbHsth Nk SdridbonisBe Cifef?igiri&glh :ce)bl%ifd receptor

of fluid overload, and greater conveni ence
aggRsEnperipheraly aptingonioiditespiasnstagenistsclogil waesthatica, beta adrenergic

er N : ol ' " DI back” I nfusions .
B ey LBy el o B AP SRB o b B o receptor
agohists) OMMDAI tréveph ddggopistsTadeyirdnal WidoiRid SedePlo! doeRis®d calcium
%urirﬁ?tq§ﬁ$i%%¥back infusion, the drug fromthe
TR ATPEUMRIS SREYET ehpragiitiaskses syrexeddeisrmutase npmieties; p38 MAP
ISR LB RS GV T PR P LG | o Se1ed £ubuni
thfs met hod i's ugg%?j%%éﬂggggkgﬁgﬁ%ﬁgaﬁkgégﬁlI?@bagﬁbﬁmHHHOf
nge-cﬂ)@)e@dﬁmpﬁai tHapnels 0igasds, Aossgmndcharhdidibands, antihistamines, and
1,Ni r.Jntermttent. infusions_.is as a sinmultaneous )
RO B gl oy Rt mRtaciee B dhest fp proven of ireat pain,
isRaoneddry of Rfvesi on concurrently with the primary
infusion. Instead of connecting the intermttent

[0163] j nf udireterend eerabpiaggpbthekanies comprisesthatusacold commsition of the
. r . ! otential disadvantage, qof
TR R T -
cbhdstingbiofigaceneeicid)e eae&mﬂﬁbﬁprbi@f Wi O Mcb@milRien, acetaminosalol,
i

conpl.eted, potentially occluding the venous access
ageignilide. Fdenasumsathipniped gdalofarnc, odfentanilj tailyigredine, alminoprofen,

' ] . ost at.i c .pressure )
RPN PEL DEARNGS, SRS TSR PR, fmtnc, amin
chivitheiaxazins 3eaminbet-bydrok ghidytlc Acidhidgmimtholife,t R@linopropylon,

control .set. Although it was '

use of. a vol.u gn 11, i

BYREVHES ;?md?éf‘gﬁ%emf%ﬂt sglcylatfe mifrdling| anafenine, apazone,

behlaXiaE,edbd e | a b a -
akdte RRhbEMte, bg{og%g%he%ggﬂ)?go o, benzgdamme,

smal | anount of soluti"on’in the set "an
bwﬁyglmmbme,t heedegitreed betneaprofen] sshditramiied | p-bs@n®acetanilide,
b?cﬁﬁc})%ii%%nen,i ﬁl{)fui:]art] 2 c eﬁ’\% 054_%3 IaE:idl,I rgugglognré? %ql?gxnatma%f bumadizon,

bupivacaine, buprenorphine, butacetin, butibufen, butorphanol, carbamazepine,

carbiphene, carsalam, chlorobutanol, chlorthenoxazin, choline salicylate, cinchophen,
cinmetacin, ciramadol, clidanac, clometacin, clonitazéne, clonixin, clopirac, codeine,
cropropamide, crotethamide, desomorphine, dexoxadrol, dextromoramide, dezociﬁe,
diampromide, difenamizole, difenpiramide, dihydrocodeine, dihydrocodeinone

dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl



[0164]

[0158] A fourth nethod for adm nistering intermttent
infusions is directly into the venous access devi ce.

wab@sdesece i s generally intended for interm tPERNUS2006/016078
adm ni stration, such as a4peripheral heparin |ock. The
drug is added to a mnibag or mnibottle and infused

intermttently. Between, doses cont ai ner an
bubiE nEPIAEOR SRTOR . (15750) e U TOYICET) SRy arR0gs nfenamnic
ac1|aav fi’fz‘aféuc% ta‘%&ﬁé naéthﬁe?&gft Or ctBfsMiedi RehehPARIGE] t E@Bheptazine,

ses ["'udi ng dru wders thaf are attached
etﬁmeamnettm}eaqﬂwlﬁhmrlyommWeﬂxyhnmmmhetOfﬂmhmsteo gtopgazene, eugenol,

ce the drug vi atta qut| n flo
tolfig « BT o SRR Her T g SRRzt gD i dePTazone,
fldRafehB P airRRAbpr ARt fidretJHRO VRIpIARe,| NYHoYESzone, fosfosal gentlslc
intermttent doses ‘of drugs that are activat ed onl
aCIdhe glanfenmﬁ, ughicamataedy, t isuriapHersar i hgdiaertione, hy omorphone

f he ru before t
o haBy e A Bl BB AR AR, b el ingoproen
1nﬁ1|3€ﬁhi1b C eérdduR - 10f isbidlaQNisoladot dishekladogs, Oﬁ@)mxm 1soxepac
admi ni'stering the dr u}gftt he nurse activates the s
c

ketppemidrngi prépclanbenriide; ksretpaingelsiorphancdrlidgcaing lf”HEafy o, Tofentanil,
LRET ony t at co 0

101’?2& Mﬁi [ za %ﬁﬂé Olllggi% gHrSECt qlltl%jareb?thln%n i SO knovvnmaeéhadone

méth(otpm&lprazin‘d bainuthylnaltrexbmv | etingioct | @nid, | smbﬂoﬁ)hne metopon,

nistrati on of a dru direc into, the v
SR a o I BRI RIGRgRe méorafﬂa% TATORoHE SpliHete, myrophine,
nab@REIRHOHSbIIHIMS | RbrBBhe, AefBPAROBRolDrilind Cllfe@¥£onE A Rirflesulide,

pl asma ‘concentrations while avoiding costly and tine
5'-porsdrirnpexysectarfilidemf usinorievephanel. | memeeibadope,  normorphine,

ulatin admnlstratlonb us e
g RaRE e B Bl coRshRpL bbby gl oxfrodone
oxPiipidie, fapavagami) pargsiine, ﬁbdﬂmntdéﬁpd{ta@ch‘ﬁy plsoxal, phenacetin,

inconpatible with the infusing _solutjon or heparin may
phgadexeBenph @nazqcn@, iPheRAZAPYHARE hydincloride ghepgseldl ppenoperidine,

VI I be
ph%ﬁé&g%oerg | gﬁﬁtﬁgn% Up:]{%ﬁgl ﬁlﬁ g@é heﬁ agﬂcgolna f&&profen,
pitndepdinee Ib1bettuzbime }'ilpengzldm drimanlac, mpmtaanﬂgiel pgexﬂmﬁ,o peanoprofen,
adm ni stration or. that the tl‘irulgrb %]mallablel h
prRlBISIcHY  SyPRREIncA RERRIE TARKOGICL PRI gpfogoxyPhene,
pBfypIRAszdne, adibiliSbas, t PRotIBMl Caidign haaAUSLohONIGEmifentanil,
needl es may puncture the IV tubing or the vascul ar
rimesekemdeetibal farg otahegetainnisien selicia, $aéwﬁlaﬁe@allseh@§@mde o-acetic

syst ich also S| t e .
oS s B SRS RS SHBE, BT AL s,
sudAad1gfiat,asifRediidé sdifhetabguiipiofen] hﬁdlbnﬁor&d nﬂapdzrﬂidcﬂ,t itemoxicam,

of drug adm ni stration which pronotes patien ort
taimﬂwgﬁ terfenganate, defFAATIRe. thiprelmobptazens aaz@mééea&glgfr@ tinoridine,

toltbhdnicNics %H'éﬂg R §1ﬁ, %&gﬂ?,lyéeg Liﬁm)%ﬂoﬁan zaltoprofen,

progranmed m ni st er
andheeonatité.vat ed by the pati ent The bol us armunt(derrand

goze erZ{]ﬂzg}atéern }%rlg T ﬁgtcom ination t érggkesoggmlprr]ltsgr}/ﬁaé )use of a

composition of the present invention in combination with acetaminophen, alvimopan,

morphine, meperidine, methylnaltrexone, hydromorphone, levorphanol, gabapentin,
pregabalin, oxycodone, oxymorphone, tramadol, clonidine, ziconotide, methadone,

nalorphine, nalbuphine, fentanyl, sufenatnil, alfentanil, remifentanil, lidocaine,



programmed into the punp. [0162] The treatnent of pain
i nfl ammati on and/or fever is frequently nultinodal and
WO powehivess t he use of nultiple drugs to provi depOpUBIU86/016078
efficacy and safety. It is4icontenplated that the
present invention may be used al one or in conbination

with other drugs. to provide additive, conpl enentary
MEPIVASANES gi BIPECRREr af?é‘&‘?‘?%vaéﬁméct el dnteTeN ud}Gﬂ@ZQﬁnpper 'tapentadol,

kNS ne, %x%né &laf b Y@ ok § hbxgvﬁ'ﬁ‘% $her@fet ani nophen,

ropacetanD tram ta and kappa receptor
[0165] opi oThe dg@b&hg aedl 1rand>rabmah&t shergrer wphehalpraspirtoingention can be

ecepto oni sts, peripherally actin i Qi d receptor
cg{ﬁ@ésggﬁtg o anyq 50&1 e’aH’@b‘ﬁH@t ip@ge%teﬁ%lkya g@ﬁgﬂ gﬁ)gﬁzq}fa, transdermally,
inRIRALSAIS, aﬁd%&h‘k% agoni sts, selective prostanoid
receptor antagoni sts, cannabi noi d receptor agonists,

NVDA recept or antagoni sts, neuronal nicotinic receptor
Cagwpesitions cal ci um channel ant agoni sts, sodi um channel
bl ockers, superoxide disnutase mnetics, p38 MAP
[0166] ki nadeothsh amwbpféthemenf( pRentionge witsetsd tgab@ptmsﬁtlﬁn comprising:

(a%gn% ﬁgﬁa:,?lé?n %el?citg ﬁg%)ﬂg% 61%1 gaé:%%gcum%}&%%ﬁ)%g\fﬁl etxgc%g,dcgreé%arrlltgo%]énc form,
p@fﬁrhﬁl&%‘é%ﬁleﬁeﬁom&ﬁé gl @inkieting bfl @stopfodén, C(ﬁﬂkél&pl‘éf&ﬂy\@lroxmam
a person proficient in the art to prevent or

tep@iﬂﬁam» ARq aprrEesoReress; #sh@y a pompamdpselscisd: gm ethylenedlamlne
ot Qfggiﬂgagﬂdqgn&@%gﬁ%keﬁ conprise the use of a

osition o present invention in conbination
[0167] wit hThae compnmtmnccmpmumdg gbt ectleciedi r AdSARR gn«humperazme or

é&@pg@? g%h a]%‘%rér%s g C:ﬁ%‘glapgﬁtcseé% jﬁlqe lgll gmgoclhments the solid
Cal ?&?ﬁ&?’%ﬂﬂe’bé"ﬁr&ﬁ%ﬂlﬂ i, e@@ a %{}fsﬁﬂﬁl?en ifbrm of ketoprofen and

| prodi ne, al m'noprofen, aloxiprin, alphaprodine,
pavlemmmumrbas@a@@ﬂmes éMHCnyaﬂ(ét)Operﬁw mpaﬂlquwﬂ@na@e In other

elﬁlg]gﬁfrﬁgg ?1 g erﬁ% 3 %%B}a)gxg}l dr OX §prﬂ6 L Gl 09 ketoprofen

afdMipigdrizine, orammmﬁ| foeml af cht@‘ﬁd)ﬂeﬁrarm B&Lylenedlamme Other.
antraf eni ne, apazone, bal sal azi de, bendazac,

eBBAGIANE: BaY thend XaisRES Of anoErhopF pedyirsTiallipe forpearitils, still other
cgﬁg&ﬂﬂlm%p}%@??gl %ﬁalopgs Resgrmpr of en, bezitrani de,

ronoacet-ani ronosa I genin, bucetln bucl oxi c
[0168] aci d Thbueldd mrﬁposiumrﬂnam’m:m thel fardi afonsalthagi, \aasahubnm;een ketoprofen

bupr enor phi ne, u acetin, t|b tor h nol,, .
B_I&ng]é’)g][‘?& Fﬂrﬁesaltg)g %qeﬁﬁ@{}[)gro ?Igg?tg}?]‘en% hng embodiments,
tHeHoRb BRPOXAEH MaydROd AddesaRRbirpYdxHewed tAE mlﬁﬁand the piperazine,

ci nnetacin, ciramadol, clidanac, clonetacin,

e‘d]bllﬂncdlalzm or glixftiog ﬂhpreqﬂ ]@Fymga\@nog@daémﬁ @s described above.

1691 1 0P ORI B AL RN e SEPREDERNERE 1 SHRAA Bhine andvor
pibef 201 &k antdtpled fryfiedtpdehne Exdllnbléﬂy oomgkikenimelude a ketoprofen-
piperazine complex, a ketoprofen-piperazine salt, a ketoprofen-ethylenediamine complex,
a ketoprofen-ethylenediamine salt, a tenoxicam-ethylenediamine salt, a tenoxicam-
piperazine-salt, a piroxicam-ethylenediamine salt, and a piroxicam-ethylenediamine
complex.

[0170}] In one embodiment, the composition comprises (a) an NSAID selected from the
group consisting of ketoprofen, dexketoprofen, tenoxicam, and piroxicam;

(b) piperazine; and



di hydr onor phi ne, di nenoxadol , di nepheptanol,

di met hyl t hi anbut ene, di oxaphetyl butyrate, dipipanone,
waeleynoosed yl , di pyrone, ditazol, droxi cam enoP¢HESNE6/016078

enf enammi ¢ acid, epirizol g4 eptazocine, etanercept,

etersal ate, ethenzam de, %oheptazine, et hoxazene,

et hyl net hyl t hi anbut ene, ethylnnrphine, et of enanat e,

etonﬁDam&a&nmsw@ﬁmgthQEMﬂﬁmaﬁmrfencLozic aci d,

f endopsal , n fentiazac, r adi nol , az n

01711 £} oo Rapuh BSOS i SPOP BT PAIBREC0 (B s NP effefRd from the
gfdug QBQﬁé%ﬁMeth@c%Eﬂ S&kket@ﬁ@féns teBoRich, arll FERNAS,
gl Ucanet aci n, guai azul ene, hydr ocodone, hydr onor phone,
hydrdﬂyﬁe&hwdwnenewmdfenac i buproxam i m dazol e
sal i i ndo haC|n i ndoprof en, infliximab,
inteﬁ%@d&?ﬂ gt ﬁgﬁﬂﬁg%e ?ggﬁadol i sonet hadone,

[0172] | SONix hﬁbthérS&%&Rﬂtﬁenﬂ< eleofuip odnive, com;lr@ei @phanes At selected from
| ef et ani ne, |evof hanol, |idocaine, | exi paf ant,
thecgrewn euisisiing ehlketepregen, degkerips e, leraxitaas e piroxicam;
nesal tazoci ne, nethadone, nethotri neprazine,
neth&%ﬁ%@%%%@%ﬁgé nmetiazinic acid, mnetofoline,
met operethyl@fedhuiiaz,ang, nof ezol ac, norazone, norphine,

nmor phaol i ne salicyl ate, myrophi ne, nabunetone,
nal b@rﬁﬁ*@mﬁuﬁ’}%}ﬁ 3&ePtaRle SHEF- ni comor phi ne,
nife diitden t the NSAID and
73] 5B e BB PP o SoPalng (g NAID and pipereing
cnﬂmmmﬂhﬂ@&hﬁ?an@ﬂuunphnne¢nnoﬁmpmﬁnbméIOOHEHﬂmzihé@2$out51t0

BBy RO L A Aa AP ) B G011 o sbous

IPEN &Z8G AGo dtaibboXal . Omke Bﬁﬁ&htﬂ%ntsﬂh@lﬁ@@ Q¥@P6sitions wherein the
phena200| henazopyrldlne hydr ochl ori de, phenocol

rpfiteii apetiSal rﬂe{) 3phenbpy2-dzbiet opheényl but azone, phenyl
[o174) Sali gyl %Eﬁamp@%\éﬁ n‘i?' g 5@#@&5@5 cc%rﬁl.l)aﬁgng%dﬂ{ée'NSAID and

pi pebuzone, pipery piraz

diiylenctiaaife @frﬁéﬁﬁ@ﬂﬁfNSIAImﬁﬁxgthd:rmh}&enddmrmneheptram oegbout 10:1 to
ronedol , propacetanol, propiram propgg % ne,

BPepl heibaibad, opSHLAS el b i ol 21 about 1:2; in a

rgﬁf%f SHHAE PAE tora% { ?ntlan a fa'tﬂ%?%bbﬁ‘cni‘ ﬂebt}lxe?léhfb%tiﬁ‘ments include

al acet ammi I Cin, |'ami de, salicyl am de
corROsitidus \ahevrdm thatatxoyb 3hdu°c G r1|, é lagdild?:1sai2s di3al &, or 1:5.

sal veri ne, .sine |umsaI|cIate sufe

(01751 Sa1 { J8aP A e mBUHERBRT ob° aPERTIGE sy Otten, e keoprofen and
HEFh A Qeind 1RREID RGQInd p‘i}%ﬁ&&ieﬁﬁ@raﬁ@bﬂdﬁduﬂ M@l @0 about 1:10; about
terof enamate, tetrandrine, thiazolinobutazone,

%1 s alrug:5; eboutdi hio ahquidid; cibeet 211 dp rbeieink:® i fatio of about 1.1:1
tg oe{bgﬁtt 'lri 11 torrafﬂa? %tlo %)?%B&i' b[ﬂep %kn&:é) ﬁ@gﬂg 'uﬂ":hllde fomposmons

rof en and zi conoti articu
\plli@émlthieﬁdn@w%on% |1pm 1t hiér 2pj B, B4 @rel:5.he use of a
conpaqsition, of t present_invention in conbi.nati on

[0176] i t h LB eterAtn osﬁgwhrrmﬁp riifan SOTHBISHTh e CORBIAEPRE gjlgioprofen  and
i lgﬁr/)elg%ﬁ%lﬁé S KRGS ORRT BRCARY1hENRARBFNOL ratio of about 10:1 to
about 1:10; about 5:1 to about 1:5; about 3:1 to about 1:3; about 2:1 to about 1:2; in a
ratio of about 1.1:1 to about 1:1.1; or in a ratio of about 1:1. Other embodiments include
compositions wherein the ratio is about 5:1, 4:1, 3:1, 2:1, 1:2, 1:3, 1:4, or 1.5.

[0177] In certain embodiments, the composition comprising piroxicam and
ethylenediamine contains piroxicam and ethylenediamine in a ratio of about 10:1 to about

1:10; about 5:1 to about 1:5; about 3:1 to about 1:3; about 2:1 to about 1:2; in a ratio of



pregabal i n, oxycodone, oxynorphone, tramadol,
cl oni di ne, ziconotide, nethadone, nal orphine,

wmadobapdsesce, fentanyl, sufenatnil, alfentanil, PCT/US2006/016078
rem fentanil, Ildocalne megj_vacai ne, bupivacai ne,
Ievobuplvacalne di pyrone, pentazocine, tapentadol,
ket bem done, nal oxone, naltrexone, or a derivative

attolerlebt .to[z(bbﬁﬁ]l:lTheOthug tagio ngf dswd I:h cOthst watbodiments include

t her wi.th.the present inventi ni stered
cDesPPe SRS (RSP AB BT bt bra % Grar byl O 115
[o178] t Opl RS le¥ncehfransader M kdlectbd il AD, Giradetably @ﬂéctbdﬂ €rom the group
i ke. Compositions [0166] Another aspect of the

cqns;:sgggpf kﬁv@nfqngﬂe)ikgto@rq Rtterpxieany p@;r@mg@@b adymixtures thereof, in a

P*}rglggl}?:li rm%}]aél% e ngérét rg SVC' %r Ca‘éﬁxger:] h‘Pabout 0.1 to about

200 glahB) kﬁryfe&@)uﬁﬁbmchbﬁﬁp mtb ABoGr100 mgzmmgb@ged 0g vad ght or potency of
ket opr of en, dexket opr of en, perX|can1 t enoxi cam

thei NSAJES Other é@mabl%ﬁaluewn%ucteomwd S5sdleded>f ?‘%n§0 60, or 75
}él enedi am ne, piperazine, and m xtures thereof.
%E 7] The conposition conprising the sel ected NSAE)
[0179] and Wh@eNSAiIDqupdrazahd“lyd)reﬁéSiA\Hmethﬁlar[a@dammd rcotripesi]ﬁonm:an be a
In certain SO

f lid nbod
p%@p{%@i ?i{t{gothnw pﬁlorbgreaarggﬁg a{l&}”{?ﬁé 1 Bg sgn&—soh(é or emulsion. The
nfo'sy é%rglllnbh REmisAhoMeE sdiRt oY afrehode:, RHRENA%, BRo/hods, 1Yoph1hzed

crys ['1ne form of ketoprofen and ethylenedlanlne
aipd hquldeﬁmoumatrm sSolicheompositorisoranrheyrepenséifiseh Mathsa liquid vehicle

th}‘, 8131){ tg 8(5;2[901[1"12 }%{%ﬁr{}e‘égfl Elggno sétglgt?onnéaﬂqs 8519 gﬁl%fzﬂf "Y&vantageous

cﬁtﬂibﬂqﬁé‘e&d' jaqiiine forXd1etiogThosiemestceidlty Deeadyroduye eoofdilutable
anor phous _and crystalline forns, while still oth

foronpaion. i dhe frmyllporamgy apsipnalyy Fentaip enes@imnoEy P&(@:}UVCS» such as
8 n
o RN sl B iR, LR By e
[0180] or alsahdthdreinbedimdeettbp infkatiocaidirettey tea euablamarﬁelieralrfonnulation

a1 S B B, i o

?}'clf@rp e&gxﬁ%ﬁﬁferp MefBtd At eSird &M Odnd BA¥uRE hefdbBUS compound
1 0S as describéd above. [0169] ‘I'n certain

selmt;te«bl lfmamthylenetdearsmb end etpeN@meDamh d phrgnaceutically acceptable carrier.

enedi am ne_and/ pi.per.azj 0
Srereny et art mehuspi R chfinlified findRyaiovyders. tyopttzed
pkplafitions, %ﬁ@kmya@umomfmb ex, a ket opr of en- p| per azi ne

salt, a ketoprofen-eth enedl am ne conpl ex :
[0181] ket ogiogjff@(ﬁm@i)ehypeqa@d |e§¥q>pﬁ@1%| qf thg mvention, ‘a 11qu1d pharmaceutical

FPEUTE T S5,901 oo rplRRa et o
i poap censiettyy b ke dprafinn dexiegyrefen, piroxicam, tenoxicam, and mixtures
thereof; a compound selected from the group consisting of piperazine and
ethylenediamine; and a liquid carrier. Liquid carriers and excipients are known in the art.
See, e.g., Remington's. Suitable liquid carriers and excipients include, but are not limited
to, water, saline, ethanol, benzyl alcohol, etc., and mixtures thereof.

[0182] In one embodiment, a preferred carrier is water, in particular water for injection
(WFD).

[0183] The pharmaceutical composition may contain a buffer. The term "buffer" refers

to a pharmaceutically acceptable excipient that helps to maintain the pH of the solution



[0170] In one enbodinment, the conposition conprises

(a) an NSAID selected fromthe group consisting of
wledoeptaten, dexketoprofen, tenoxi cam and pi rP&I/Ts20P6/016078

(b) piperazine; and(c) a pharnmaceutically acceptable

carrier. [0171] In one enbodi nent, the conposition

conpri ses Sa) an NSAI D sel ected fromthe group

Wi PR a1 et sprcsicels, hekwEropr oftam. t Brokianis present for
18! 9 091?%’%&@1 ifY ttlmayl‘aggg HoRILiNG: O‘#}g/i %(g%b(]%ﬁ 5008, or about

€
phar maceut | acceptabre carrier.

Ogrbadi Ao, 2.0Me wenp sintlilplingoiffisiraits: ERImples N$AbBirmaceutically
sel ected fromthe group consisting of ketoprofen,
agreRteBlcopPeifEHIe t 4398 dBeHdanBhYPRYRS, c Arpmpgy2-(hydroxymethyl)-1,3-

pgi?gﬁécﬁéli f'%;is"z,ln ?sc@@ateetag%gﬁg,egitﬁ%sn ﬁartr?%%,%,a?)alte%, succinates, amino

rmaceutical [y accéptable carrié n’ cer
acidbadi mehibtes aht éhedikep dsiffeisare koogpn irsihegrtt [See,NSA Remidton's.

[ [ t ai t he. NS nd the piperazine in a
isa) PO IR EON BT LIS, NS, and e, pLper Bzl L cimnts
isl poner@RP Won aboli0s Q@%H&ut@,%re?é?ﬁﬂ% feort dpBuPBAH abbulB. In other
in aratio of about 1.1:1 to about 1:1.1; or in a
empilionepts, dizopkl of the. lig@ichfarmalabiodisamus 5) G, der 9. Alternatively, the

U
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cabouty ds heddedor Fomesxanipdd, i the NS Alibpipefazine &t NSAID-ethylenediamine

Cerrb di rrg t631 i.ancaI u%et gfo gts A rrrll tWha%rS ; nOOt hg/ ratall‘c(e::)rnlafcively from
JEBiFE agnpe 1 -ap ampupt obabput h meg/my. tg abguiz2005pg/mls

ab&k D5hg/L 6656t P06 HRALL MBRES on HEMEQBQSd KKAMD. Furthermore, the
conpri Sing the ketoprofen and pi perazi ne contal ns

ligaido frrofudaticanthapi e packingesl iim aay rsaitableofontdipart fd0edande, a vial,
about . 1:10; about..5:1 to aboyt. 1:5 abqut,3:1 to ahout .
oHOGHE 5 pors DGR ot 0 he e, PR i fa e pbimutation
cb@pARR U phl/sibldgicAly dompatitlaiuf, Sfichedd@driid, bhffefdd REline.
engodinents I ncl ude conpositions wherein the ratio is )
[0186] apouths:liquidy carrieguged m: preferred emboglimenty is pyeferalgy injection-quality
7 . i i S. t iti . .
oSBT} e SEEIALI SIS o LTS FERA gy e
stletotprayidén soiobiBriny | apaesi agl, n@opylege rehfcdol) milydlbauth as glycerol,
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ppoRpIRYPARat £ BB lep R U TP PP eRepolmers, elycerol-formal,

benzyl alcohol, or butanediol. The addition of solubilizing agents produces a composition
which is stable at low temperatures and minimizes or prevents partial crystallization of
the selected NSAID, in spite of the high concentration NSAID that may be present.

[0187] In each of the embodiments described herein, the liquid pharmaceutical
formulation may be characterized in terms of its osmolarity. In certain embodiments, the
osmolarity of the pharmaceutical formulation is from about 50 to about 1000 mOsm/L,
preferably about 100 to about 500 mOsm/L. In other embodiments, the pharmaceutical
compositions of the present invention are prepared such that the osmolarity is about 200
to about 300 mOsm/L, about 250 to about 350 mOsm/L, about 270 to about 330
mOsm/L, about 270 to about 290 mOsm/L, or about 280 to about 300 mOsm/L, or is 270,



ratio of about 1.1:1 to about 1:1.1; or in a ratio of
about 1:1. O her enbodi nents include conpositions
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pUg)@ﬂWne Elycomayd Siot3@tdeddls , pdrdent,SpeérhblgUBGED yweight percent, of
vant ageous to provide a liquid formul ation,

veipfe @nd|inythe sobuay mighyg dhg Paighl qRERI8 WEPHEHS ENGRLolyethylene
[
151 DY B o AP G55 B b about 31 e
abount I:Bty agent s, antioxidant, anesthetics or bul ki ng
agent 0180] I n. another enbod Lent, the in nt|
[0191] i r s 1HORe SHRRAED t@ﬁt‘@Y%\“ﬁo@ﬁﬁWﬁ%ﬁ gp? %aceuncal
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I sting of ketopro dexket opr of en, tenoxj cam
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I*e carr

(@PpiRRyicht @Dydb&ﬁnd (1] p@i@ethbllehe Igbycnbtmd meedelgm pedcgnt preferably
owder s yophi | i.zed preparati ns and r d¥ I
@%%Wetﬂhépel[ceqtsef WRESH: aél;éaﬁﬁpf‘eso Yot BHE R Gy ikl raBy of propylene

i ' 8.5, preferabl
IR PAEISAER. et L RGCTIEL D38, SORASHL b5, protrtly

‘tmt\eéarmhwéeinddoedt f:Bom t he gr oup consi sting of

ket opy of en, ket opr.of e [ ghoxi.cam :
01921 ; hgerihe o i mRotghy bl LeruEidls TR RR Tplfgeioy one o

HeRsiilifgg %@erﬂ's.p@f( atabDRirdNskent may slow, delay, reduce, or prevent the

precipitation of an NSAID in free acid form. It will be understood that the

effectiveness of such means for stabilizing the NSAID salt, illustrative examples of
which are individually described in further detail below, depend on, inter alia,
composition of the particular solvent liquid, selection and amount of NSAID salt, and

desired final presentation of the composition.



et hyl enediamne; and a liquid carrier. Liquid carriers

and exci pients are known in the art. See, e.g.,
waoRewbngieon' s. Suitable liquid carriers and excP@i/Es1086/016078

include, but are not limited to, water, saline,

et hanol , benzyl al cohol, etc., and m xtures thereof.
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1'Zing agents, e.g., propylene glyc
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RELLL AL cREtsS Bbiidel] ZuBAnPGESsSell OHHERS cthbvamRest, thoRontainer

further comprises means to protect the composition from exposure to light, e.g., amber

glass walls.

[0195] A composition of the invention can be sealed in a container in any suitable manner
including but not limited to frictionally- and/or hermetically-induced seals. Such a seal
can illustratively be provided by a stopper made of rubber or other polymeric material. A

preferred seal comprises an inert coating, for example a coating of a fluoropolymer such
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may be present. [0187] In.gach of the enbodi nents
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providing said NSAID salt stabilizing means, comprises one or more pharmaceutically
acceptable antioxidants, preferably free-radical scavenging antioxidants, as a
component of the solvent liquid. Non-limiting illustrative examples of suitable
antioxidants include a-tocopherol (vitamin E), ascorbic acid (vitamin C) and salts thereof

including sodium ascorbate and ascorbic acid palmitate, butylated hydroxyanisole (BHA),
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[0203] Yet another means for stabilizing the formulation in a PEG-containing
composition is a metal sequestering agent or chelatirig agent. Non-limiting examples of
suitable sequestering agents include ethylenediamine tetraacetic acid (EDTA), potassium

polyphosphate, ~ sodium  polyphosphate, potassium  metaphosphate, sodium
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oﬁ ologting, Wnlgmgr é@pe ctery ofasin tarvere IS@%fCQ?&Iﬁgf dening ecryftallizations.
ngm.o %e?ntalygagstor 1ne% éel‘é Q{gg{nl %It?n H:{éeco 5\{11% followed by
grddull ot élSdeéHIiﬁg.l tl"h@ @res@@cfbedfqioll}ynorpllimblﬁad aﬂﬁﬂﬁlnvd)bw palid probe
NMR spectroscopy, IR spectroscopy, differential scanning calorimetry, powder X-ray
data or such other techniques.

[0208] Pharmaceutically acceptable solvates of the invention may be prepared by
conventional methods such as dissolving the compounds in solvents such as water,

methanol, ethanol etc., and recrystallizing by using different crystallization techniques.



is occupi ed by a gaseous nmedium The term"fil
volunme" with respect to an article of manufacture of
W0 b@eitmsenti on refers to any interior vol une oOPCT/H82006/016078
container that is occupled By the conposition. [0198]
The term "total vol une” éers to the entire interior
vol unme of the container and may al so be referred to
[0209] el sevihenaddisionale@nfbodiment) thenepmposition vhithe rmesgmmalvmtio;a comprises:

PGy lf TR oo st E FERRGRES iy Snantiomeric form,

pedfé@Bly ¥R RAPAEH Be Prowd 6QEREGSL tdfaRtop&Eh] EdkikelobYofen, piroxicam,
PEG cont ai ni ng conposition, of the invention to

teeyiren, it mlﬁmr@byhemqu(b) rig CQmeuINB/splgc‘@él from ethylenediamine,

lizin S
riBi cof PR BERRELIS" sRPR Nl & prialigopye or mor
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of the solvent 1iquid, Non-limtin | ustrative
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| nC udi ng sodi um ascor ascor
apautrii:3 gireferdbly fromtabduttltoxtyanilsplaad (HBHdhcdnttayibabeshid NSAID is
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t hioni ne. Pref ntjio i s _sel ected
bt 198 reglple ot eaa%ﬁ) oty e 4%) §¢ h ’p%i‘r 75 dupapl In a preferred
eﬁiﬂo&ﬁﬂént'ﬂhQbeﬁ{)@s"‘ﬂPdrPiX%Qnt@Hﬁd%%%eM L&syit in changes

to the conposition which are detectable by unai ded
[0211] sens o‘kl;crmttg@bs tl(eecoglposm@nmf tlag prosknt 1rmf;ahge sc)mp@HA (a3 ketoprofen;

| I I ust r er xi dant for ,use i
@i RO SR IR G B BRI B o e BBy apocptanie
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of the invention in a total antioxi dant anount of

vasERiR the 0id 19410 RBBILL-S BuabYK & Praberpbly esum algoud Gabtotabout 8.0; the
toadd | t

rERPU sy Roplth Bspld pifB AP TEARRE T Ao 38 18 b Pabout 1.1,
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PhlgiahBh BPae gt Bedl D alue ik (B & Pof abRppiment, t

c\eﬁp@;ﬁubﬁmmméa il aWBdlbd %ﬁémgl.cake upon freeze
drying. The bul ki ng agen

[0212] Alternatively, the composition of the present invention comprises: (a) piroxicam;
(b) ethylenediamine; (c) sterile water; (d) one or more pharmaceutically acceptable
buffers; and (e) optionally one or more pharmaceutically acceptable preservatives; and
wherein the pH is from about 6.5 to about 8.5, preferably from about 7.0 to about 8.0; the

ratio of said piroxicam to said ethylenediamine is about 3:1 to about 1:3, preferably about

2:1; and the concentration of said piroxicam is about 0.1 mg/mL to about 50 mg/mL,



is for exanple present in a fornmulation at a
concentration in the range from about 1% to about 60%
wasoos/10962@bout 3% t o about 50% w/ v. Nonl i m ti NBCT/US2006/016078
exanpl es of suitable bul king agents i nclude mannitol,
gl ycine, lactose, sucrose, trehal ose, dextran,
hydr oxyet hyl starch, ficoll and gelatin. éOZOl The
prsf@tabdiy @bcmjdsﬁt ﬂ@nora'«l@smgfmly il @my@l%rra eawodinept. e gpmposition is
hl e t ents include, but are not limted
%V?@é?? ZQ%Y%E mannitol , dextrose, sodium
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op £ onal’ con aln a §
cmlﬂstﬂngmfﬂ(bf@rcﬁxmrd@kﬁaom‘bfe&upt@hbmsmmﬁmmm hixgdredidaereof; (b)

cetrimde, docusate sodi um cery ol eat e,
ageHiParRd a(ﬂﬁcgifid diony glhyl engqlalglél%b%/ m1xﬂ,1]1§:s ‘thereof; (c) sterile

v&%Hetrr,[ @ﬁ %@H{’jﬂﬂg’y"&%%f@ gx Xrﬂp&%e&l(ﬁﬁ& @Jblféft)ﬁ@&§ omAl (g)%btlonally

ter yet hyl enesorbltan fatty ac
08s bﬁmreaplmrmhe@ltmaﬂ}emcemable peeseyoliyeso amhwl;gremethg pH is from about

RSO RS. BrTSFeR L Son I E Rk 1 s B 22 gy to said

?OW%M’[ @M @b aE&ﬁ L] eﬁx@f&ablﬂfﬁﬁﬁ'a@ﬁu@&ﬂ to about 1: 2 and the

ional |y be manufactured in asslined or reat
cbmmtr@mreqﬂmld Nﬁﬁgpastaquﬁé} 1 gygggg to gbal| 1({0<3(1,‘qg/mlgfJ @g@jably about

sype d
(0S8 38,5540 3", 80 7 PR "RIFRERR, Bl AL Sows no
sEbtdrtial @isileRRns of lckyssdlliztion ahgl/obylg]nifmahngemaﬂ(mog@], less than or
and/ or _a nobl e gas coII tively re red o herei n

eqpaleior >'Gallegrigingh Vi H% ]é‘ AOREF TR }S’c%“ /9T Cqryigas 186% * 5%
e%ﬁg@k@%mbc&ﬁgﬁheadspace vol ume preferably conprises

nore 1 nert gases selected fromthe group
[0215] consilatdting afbadimewgsethe cheppsitipn 08 dre maemrlgmtlomedlrected to a

SRR SRS BEBRE T8 ok Pk SRR, o rcemic,
enantiomeric excess, or enantiomeric form, preferably selected from the group consisting
of ketoprofen, dexketoprofen, piroxicam, tenoxicam, and mixtures thereof; and (b) a
compound selected from ethylenediamine, piperazine, and mixturee thereof, wherein the
composition is substantially free of a surfactant. Other aspects of this embodiment
include any of the above described embodiments of the pharmaceutical composition
wherein the composition is substantially free of a surfactant. For example, a further

embodiment of the invention is a pharmaceutical composition comprising ketoprofen,



at nosphere of inert gas and/or to flush the container

headspace with inert gas after filling, illustratively
wa@giongigeas al | el in-line flushing. An inert gasPCT/US2006/016078
at nosphere can illustrativghy be provided using a zero

oxygen tunnel commercially available from Mdified

At nospher e Packagi ng Systens of Des Plaines, 111., or

oy lenedingniae, rAng rao eeuiighlle acraptablermssipére méhegdin e bagposition is
[ rphs of this invention may be

%@é%ﬁ%ggq%§ggﬁfgﬁé¥%$2ation under different

[0216] condilhic@ig.enfwdix@sphe cotpbsifosliof tiey pRber® Th¥@ilba is directed to a
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' [ 0 f ery slo .
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calorinetry, powder X-ray data or
inddudmiaguied. thp 00083 debaiber centiddomtity odche pthabhaceutical composition

ol vates of the i.nvention b repared. b
RO SO HO SO LRRIL R 0 8 GG Ohe! Ramsoamals: @ further
dnfibodRhatR NIfSths UBTendidn WatLhharABERABA! cor®ARRI c&hbrisin@REtoprofen,
recrystallizing by using different crystallization
tlsdensdingse [20d Gopharmaggvligaldl e¢ceptablecaabide mdtein thvecomposition is
GOURARILIERE o0h pbhAI RIGRANT | nvention comprises: (a)
one or re selecte [Ds, in racemc, enantioneric

[0217] excedn,otlor eatadithangrthe compoitipn of eteapleyens ehweitied i§ BRMBted to a
he group. consisting of ketoprofen, dexketoprofen _ )
Pﬁ?ﬁ%%e 43 CPBRBSF e AP RHE R () Reer FI9EY sdpcied BYSAIDs, in racemic,
C ; e , .
SRaaR 528 e 084 DA PRI A SR o coniing
of petenrafehy derketaprofenr pirphieamateatican) hyd aticeptaltieeeof, and (b) a
buffers; .and. (e ionall.y one or. nore . L
Btz RS sy SReht it Figediviens suxtussmdbones afyerein said
dofipopitioh 3s EutRMNARIBH Freb 0F alifl éneSgl9eol ! i
ag%gt 7. OS to abou%BILI 8r.eo;0 tahlg) y}???oneg% §%OaRgE%Aﬁ?)dht¥ro£§p%% of this

egrhodireatiaelide 28y aifoilie @oye tdgsaibedtembagimentefadr thb| pharmaceutical
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Hor exemplel y fabthert ethbodimehO of 26 iRBntidtlis &Ghafiflace@tical Zomposition
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[0218] wat erln oty emphrodonets,\the gempoesitiwr ef fheqpresme inventibh yis directed to a
and tional |

cceptabl e buffers: (.e p one o r . .

I r e , e ’

sREFRLERGT colph gl clpubine i aedrvmels 8o dh af B cionracemic

ehgxﬁi({hlréricsexf:és@mnaé?ﬁhﬁoﬁeﬁc FRmaPRMrally RelcBed iR BleYerbiPBnsisting
abou

of ketoprofen, dexketoprofen, piroxicam, tenoxicam, and mixtures thereof: and (b) a

compound selected from ethylenediamine, piperazine, and mixtures thereof; wherein said

composition is substantially free of a N-methylglucamine. Other aspects of this

- embodiment include any of the above described embodiments of the pharmaceutical

composition wherein the composition is substantially free of a N-methylglucamine. For

example, a further embodiment of the invention is a pharmaceutical composition



7.0 to about 8.0; the ratio of said ketoprofen to said
et hyl enediam ne is about 3:1 to about 1:3, preferably
w@bweati162¢; and the concentration of said ket opeDi82906/616078
about | nmg/nL to about 100.93g/ ni, preferably about 25,
40, 50, 60, or 75 ng/nL. In a preferred enbodi nent,
the conposition is contained in a sealed glass vial. .
coppzisne Aketeprean \ed1yjenediraniae ik it Plb"ﬁmé?eut%ﬁ%u)b Pespifble carrier;
y i on. ri. : : azi ne;
whly e S EATRLP Sy Y BB £ Rl
[0219] pharkrwedet érabddiyedscipt@plppsitiohfofrtss pameht(ieyention is directed to a

optionally one or nore pharnaceutically acc g\tl EI e .
phsraesuiigdli GPEPOSIHAR CRAWKISING (2h&npqr "a0re rssﬁﬁfég u§ 8% 1 gacenmic,
en?igﬁ%elg 2xceld, %L @ﬁﬁlgxloﬁlfeﬁﬁ qmg)g%raﬁ}psetl&t@bf?&h tfe 'out) t?:Qnsisting
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cofpdRHdHLs shbsttiB £ HEE b8 dr SmRedt BiMtatived BiefRMP Ofthdria@fkcts of this

Is contained in a sealed glass vial. [0212]

embeciment ingbldg, anyhef Swnploict desariedd eimbogimssisnef the pharmaceutical

i nvention,conprises: (a I. I QXxi calr - o
S e IO i SR
theRRE MBEeULkGaplkY aafiedpt ablbedimdnt esfStheaiefi®dn is a pharmaceutical

optionally one or nore pharnmaceutically acceptable
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concentration of. said piroxicamis about. 0 / t.0 .
BB C RO o0 STy A e F RS FIeoll DEAgs if racemic,
erlatiBrRiHE b esds€ dr eARANIBR  forrh N e RIIPP §16dtQNfrbM the group consisting

contained in a sealed glass vial. [0213]
ofAkttepren, wisidretopieéene piowsisiat, denasficanheandr mdes thereof; and (b) a
cAP L BB GATR! 353jenk byl RIBRREe b iy e s

cRpSIBGEE 1t dubsthhiialigcRaPb Bblsieutf degivativedntierbefl Other aspects of this

oBtLonaILy one or nore pharnaceutijcally acceptable )
egpedisteph ifolieds: amh gt WirepkoYe dersripedl cmbpiliganiy, 8t thes pharmgceutical
c%?&gitié} @her@f etfxg E&Q‘)cysitﬁ(ﬁpfpsﬁps‘i’%{tiaﬁ Qx]*eE Of &} ﬁfé.tor%egi/atw?:g thereof.
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N e o e L R e T
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contained in a sealed glass vial. [0214] In an_

[0221] addi T oHwr conbbdinentsnihe eoraPysitiorenit themyesent Brveriinmpisi Geested to a

seal ed cont ai ner., o | ass._vij al,, .contaigi - :
L EOP T SR -
entiloRSerici el cds8,0 Bnanticdid it fobiPpriefer sy edlscted from the group consisting

enantioneric form_ preferably selected fromthe, group
of ketoprofen, dexketoprofen, piroxicam, tenoxicam, and mixtures theéreof; and (b) a

compound selected from ethylenediamine, piperazine, and mixtures thereof; wherein said
composition is substantially free of one or more of, or all of, alkylammonium salts, i.e.,
ﬁomethamine, dropopizine, 3-(4-phenyl-1-piperazinyl)-1,2-propanediols, and derivatives
thereof. Other aspects of this embodiment include any of the above described

embodiments of the pharmaceutical composition wherein the composition is substantially



consi sting of ketoprofen, dexketoprofen, piroxicam
tenoxi cam and m xtures thereof; (b) a conpound
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carrier; wherein the composition is substantially free of citric ac1d or derivatives thereof.

[0224] In other embodiments, the composition of the present invention is directed to a
pharmaceutical composition comprising (a) one or more selected NSAIDs, in racemic,
enantiomeric excess, or enantiomeric form, preferably selected from the group consisting
of ketoprofen, dexketoprofen, piroxicam, tenoxicam, and mixtures thereof; and (b) a

compound selected from ethylenediamine, piperazine, and mixtures thereof; wherein said



et hyl enedi am ne, and a pharnaceutically acceptabl e

carrier; wherein the conposition is substantially free
we@booa/ibepeyl al cohol. [0217] In other enbodi mMEPCBHUS1006€016078

conposi tion of the present_gsnvention is directed to a

phar maceuti cal conposition conprising (a) one or nore

sel ected NSAIDs, in racem c, enantioneric excess, oOr

cwnmwsiitione?s pubsfantiaily pﬁaeefoé ghbine @ealcevstdsithewof hOtigr astrcts of this

t f ket dexket o f '
Bl e B S et s N r oS Bl G g harmaceutiol
&ﬁ{;}%&"tleﬂ ‘f‘fﬁ&gﬂneﬁféy b@fﬂﬁ@lt‘%ﬂ ‘i’seasul&'td?ﬁﬁﬁﬁl% oPrgycme or derivatives

m xtures thereof; wherein said conposition Is
therbet arfiar a¢daynpile.ce fofther pwbydintept efiethgl ipyeitioqnPEGh. pharmaceutical

Q her...aspects .of th ijtent inclu ny of th

QBUOE BR B Bete ot R Y Bred eier S S mPgstcally acceptable

déﬁﬁ@oﬁhérbﬁﬁh&b&ﬁﬁd)ﬂ@ﬂ‘ﬁ sﬁmn ﬁ@é‘ of wmbe‘%&mefnlv@dnlve\é thereof.
ree of a polyethyl ene glycol or exanpl e,

[0225] £ ur t Herotksyreahosimentsf the h:@mpﬁgagml |05 rﬁhq pregent invention is dlrected to a

Iﬁ{ﬁﬁ'ﬁ{@ '081@1 o? %gﬂg:% gﬁlgﬁ‘(éceu% |016 2 rg %él%gteeg tl\iégAIé)s in racemic,

anantidradric aMaadfse b eﬁdﬁﬁoﬁﬁﬁp @&, ipeaferablysishstearttdr lthey/ grbti €onsisting

of a polyethyl ene glycol (PEG. [0218] In other

UrkreR ARt deXketRprefshy BEPXICYR, HRoxisamp ad aptctyray dhfrgasnand (b) a

do?n}%'uﬁ(? 6d169ed Rofh & Eﬁ@ffzﬁrﬁﬁhb er?ARE Qdﬁﬁtrﬁ&ﬂlrgsoﬁgfebﬁ lWrein said
one or nore selected , In’'racemc

c@namutlom subsextalds freopf gkyacmbl mn@nv:atlf/@srumerepf eOd[ealahgects of this

cted fromthe consj sti.ng of, ketopro
T T N 1 —
doligosi®ibn WidteinPIheacERPTRAIHIdisS flREhEALY 1R of glycerol or derivatives

et hyl enedi am ne, p| erazine, and m xt'ures thereof;
thereplei o5 apampbepa siurthen einbodintsst @fitthel inyerftiocseisof: p;hannaceutlcal

T TR v S

qahéermethertini thatora pogdidsi 1s IsﬁHSBthmallji e bh glyﬁéiﬂp@lsddﬂvaﬂvdsfihereof
substantlallyfree of a_ N nethyl gl ucam ne.
[0226] ¢y apdR&ertaneiodupentspbie ﬁéWPO%FOI% PRENPIHTRE B Mﬁlﬂ%ethylenedlamme
[ r r.of.en,

R TEs BiLERle COPRR, RO TR T A IS 5 B4 afE i of = solvate,

Iméi‘fmmeh hydheategi cm)n;mtex; oIstRo St padrigs is ibsdnaing |eahﬂ1cynefrroeexcess or
& N-ni et hyl gl ucam_ne. J10219] I n other enbodinments,
106%%0@??1 ST fher e sent i nvention is directed

[0227] t 0 a JahaiotRs eethb6@mea) MM SHricsdR i6PHHohS|sNdirb&sd ABCa Yomposition
nore sel ected NSAIDs, in racem c, enantioneric excess,

coFPEHESL 2o Mey A BD-EHpignegineting bl Wf‘sbelﬂ%pm@mzfmo reomiplex, preferably
t t
B P oL o Menl RN, BT B Sl op ppel, about

35@!111)@(1111(1 abehtedllethgfmbraietun b€ neghdlTion exbop @(QU af/me. In preferred
m xt u;ss t hereof; wherein said conpgsition-is
LS, AP \COMPOSILIGN. COmETIiEh @ léfﬁomefepxpm%ge {CREPEES having an

a%&ﬁfs s@ﬁﬁﬁﬁ? %g %{'eaft‘% Ba FRRA '32? Qﬁgﬁ e hafpC! Hﬂ&h@lné(meédlfngﬁt comprises a

ove descr odi nment s phar maceut | ca
ketoprofen-ethylenediamine complex having an aqueous solubility of greater than about

500 mg/mL.

[0228] In another instance, the composition of the invention comprises a ketoprofen-

piperazine complex having an aqueous solubility of greater than about 360 mg/mL and

wherein the ratio of said the ketoprofen to the piperazine is about 1 to 2.



conposition wherein the conposition is substantially
free of arginine or derivatives thereof. For exanple,
w@2doanidees enbodi ment of the invention is a  PCT/US2006/016078
phar maceuti cal conposition (ﬁgnpri si ng ket opr of en,
et hyl enedi am ne, and a phé? raceutically acceptable
carrier; wherein the conposition is substantially free
[0229] of amgianother Oistades,ithatdovigwsitioarefohe ih@aR0h dompeisbel ketoprofen-
nbodi nments, the conposition of the present |nvent|on
e&@lwﬂ@wr@oﬁw lex bvangrele éﬂﬁqozé%lﬁole‘aﬁ&bgf FegaT HGRPPPE; Wy me/mL
ah@WwhPfkeh Bk AR & sifd tﬁé‘k&g NP4 (e bi ?e{a gH Qooutfl to 2
enant|1 onmeri c excess, Bhant i ome orm preferably
[0230] sel eaﬂt(ielailcfnabyn ﬁlhqargsenummnsn SH ldllgcteﬂ tbaiteahd(ﬁyemge comprising a
XI cam tenoxi m.xt ur

gﬁg orng%cgrqlzrbsg aed’lli’ﬁdﬁrfao@eqe g‘dNSA , in racemlc enantiomeric
eﬁée}@éf' epediAfhM6nc PoRA! dALRALLIRNG ! WoRs ttth F) consisting of
wher’ein sai d conp05|t| on Is substantially free o
kktppiafen, clexkitorirofen) piecsicang raedﬁmxtl;lrdcsetherasﬁa eud §)af contriognd selected

| ud h b
B U RSB HE PR eI Rt L BHDOET BIFfineFy; frample @

sbRBok CORPELhE MatdrSe.5UBEHAB bléverder RendRfs, hipstarReOhind ketoprofen,
derivatives fhereof. For example, a furt her enbodi nment

apd ophenallywrbiidnands a@uﬁﬁéﬂ%ﬁd@@tfmﬁlab@més@tqb@ﬁ’t 8.5 is added to
f t

pg%ggrl’f%%g% E&lr@g ﬁ{/?&eg é%tgo b #%tbghr%?él %{rﬁ' :ﬁ\%ﬁ%@f‘g&dﬂg%ns The solution is

optioaxdls/ firsofiltdérsd ﬁmm}amﬁita:} leys. fa @d5 ahictopsfiliee, ard deoxygenated with

derivatives t her of . 21] ther enbodinents, the
nHBQﬁSBsqrtqu?ﬁY%?PatF ng) f[ggﬁﬁtpaﬁﬁaéﬁ{qugﬁ qgo BT PRgnligng filter into
pRRETIBES E‘}trir%@é uRIBARIghh A &PARE a8l Bkptid ko 8o, TR Sringes are

sel ect ed in racemc, enantioneric excess, or
segledhtuindere an cndrbamosl;h@feﬁle@)l yitrog¢ectldy foatadh smngg remgpining the

I AT T —
e hREIRE dek@ibeatitydigNeRl g GhRRTidEhteCtheddiliutions in the sealed

m xtures thereof; wherein said conposition is
SyBET APRW 19 Yisthlesigs oherystallighen g, sigpifigpt @gviation in pH and

gﬁ?%&%ﬂ%&q oLf{tan ﬁ@@%}fﬂé %%n@?%m% %d;pan ?s%}ga ﬁrnﬁ weeks at

50€ey257at600eRH, heﬂ@@@% RO CAS peRHsas mlfctehmmd@lyﬁﬁm&m nt
i ncl an e ab ve descri bed .embhodi nent.s t he

[0231] phar ﬁﬁ@éffﬁ%’ éﬂitye Ao89 al¥giogh 1 rSPIFd SHENBD i ﬁew %H@ut 200 to

a%HMO@nf)ﬂePériﬂ@ i8R MouPP) QabbRY ®oshosasr.al | of,

Kyl anmmoni um sal ts, such as trometham ne, o

[0232] dr opoidiiiorally cthel prksentiavention is Hoeded fo ﬁoamp@(ldﬁpbmpnang a sterile
ﬁlrt her enbodi (n)ent é)f t téese' ec}é nlﬁgﬂ% f
SOIAP OB R8BI ¢ ﬁp g R é%%BP%feé’ﬁn lomeric excess,
o2t dieheo@EATofE, pafdatily pdwcteac autl @& lebupCeaistl of ketoprofen,
carrier; wherein the conposition is substantially free
dexkespprobn, piserdcas, tergxican), agf mixfuksy theraeh Andr(®a qoanpound selected
fharf eth ﬁ’éﬁﬁrﬁ?@ Bg)'eraQ{n%p Hzinnftureg %éreBFe”lﬁM ‘example, a solution

pl perazi ropane erivatives

cohgrieini. whie22¢., lparifieddry mvbrsell YRS, pipgteazb)ndi kdteprofen, and

of, t ent invention is directed to a
optlonaﬂfy SOI‘%IStOl and ad?usted to a plgl from about 6.5 to about 8.5 is added to

presterilized vial under nitrogen atmosphere and aseptic conditions. The solution is
optionally first filtered through a filter, e.g., a 0.45 micron filter, and deoxygenated with
nitrogen or deoxygenated and finally passed through 0.22 micron membrane filter into a

presterilized vial under nitrogen atmosphere and aseptic conditions. The vial is sealed



phar maceuti cal conposition conprising (a) one or nore
sel ected NSAIDs, in racem c, enantioneric excess, or
wepaatii@eeric form preferably selected from t PET/USm0OE016078
consi sting of ketoprofen, gexketoprofen, piroxicam
tenoxi cam and m xtures thereof; and (b) a conmpound
sel ected from et hyl enedi am ne, pi perazi ne, and
undlect anr eertt dimosdfere, whey gitnogsmi dhe crpled ividlpor tmpoule, containing the

tantially f of adj uvant . her aspects of )
NE BRbsamar AT s ear e el g B B Begeordance with
tl?eﬂﬁﬁ%oﬁ? MeSorPed tHRGR AR TRGBME] %ﬁﬂbfoﬁi%'%%s"tﬁé 9613%@6}? i 'ttHé ampoule

e conposition is substantially free of an adjuvant.
skovs exaspllesigas dlnrydidhizawpodisrnicaot devigidnriv @bl andrositelarity and

a ph cal.c ition conpri.si ket opr.of en, o
oGry LR s Foeingh AT kaRiia el Bar on it BhpGu e C, 25°C/60%
RERIIOPEI60YYRET 80T/ 3% REPANRSkdisd BysHPpEst antial ly free

of an adj uvant. %OZZB I'n other enbodi nents, the

[0233] conpddietasmelality phithesplsientat imihe apiponie maybe &omeabonn2@0 to about
arnpceut l.cal .co itio I.SiN a) one or nore
4@@1 g eregg)lf RF’I%b, U rtgc?é?ﬁﬂcﬁeeqﬁg% iLc')?re&i 2: excess, or
[0234] enantruedEfmhdref ©iuindersedodr il aach oif &igd @dbddi@ents gscWselBerein may

consi sting of ketoprofen, dexketoprofen, piroxicam ' )
aHERBUTLARC apRTIRP P8ir €3NSBE RN ; OTarrPnEisling cesRipbnal" the listed
céﬁkgﬁérﬁg %P&ﬁ#ﬁé’,lﬁﬁ@%ﬂbgﬁlﬂ Yt dREBELPAHNE is cﬁﬂa@ted to a composition
m xtures thereof; erein sard conposition is

cenlpsitiagt i(al |an NEAIDf sadeded cframi dhorgmdep i vatsistieg of ketoprofen,
t hereof . Ot her.aspects .of .this_enmbodi nent include, an .

R RO oSSRt 0 B ae st phend (&) 1 Brdihoeutically
aBEPEAFRE @hitrieE al Tt 6O TRRSd6P that RS 8bMpbdi€ort AROSEd L&MRist Sor consist
substantially free of citric acid or derivatives

eptsatialdy, . Of:dﬂgleanaﬁﬁpelp aeledliet h&pme o dirergmn tcopsistinge of ketoprofen,
ipvention i . ceuti.cal .co Sption,conpri.si

G RYERIERA, Ry BRRIR G iR SARSERENFL9 acceptabie
cagiwept abl e carrier; wherein the conposition is

substantially free of citric acid or derivatives

[0235] ¢ her ewtditipmdlyqfit i, updeieipod fB¥dParin ek the narigwsadrdimmts of the
pﬂ&mﬁzﬂ:@ut%a@sb%ﬂfpokiﬁgﬁfhbéaﬁbéds heieif %a‘%}dbé ?ls?d with each of the various
phar ar conmp a) one e

maceuti c osition conprising or nor
esdodohads HSAE Bescribed mathediof thegmeseni mvention axiessbed berein.
enantioneric form preferably selected fromthe group
I;r:ronsi.sti n Cof ke&.ogr of en, dexket oprofen, piroxi cam
ERAPe SRR MUr es thereof; and (b) a compound

) sel ect ed f.rom et hyl enedi am ne.,. pi azine, .and..
(02361 7 P &5 SPIRGRSHTe Fiti S pRFHioBHBloF Pregiitiavention can be prepared
bg’&iﬁécaﬁﬁlif?daﬁbin fb%ﬂ\%eﬁfangi%fd figteONS AD | A¢ad, ipYersrabedeRRted from the
her aspects of this enbodi nent include any of the

SoEy soasgg Bb detappfanniatkstopfoien e tephuicAmic dloKicam, and mixtures
Sy ' . : 1] [ stantially
(FAER03hd LANIASESI, LB ARTRAT ik B B D E0E ol €
[0237] furt HEfe soibadditentsales niahdei pregared b salifydng the amino function of the

phar maceuti cal, conposjtion conprising ketoprofen, .
Dpiednmiesh Rigerazingiwith Bﬁ&?ﬁ’ﬁ?&ﬂt& qoahimgtionidhe spitcted NSAID in a

stoichiometric or nonstoichiometric amount, preferably in a stoichiometric amount,
depending on the objectives. Advantageously, the reaction medium may be an organic
solvent in which the selected NSAID and ethylenediamine or piperazine are mutually
soluble, such as ethyl alcohol, wherein the selected NSAID is first dissolved and then

the ethylenediamine or piperazine, with mixing, to form a clear solution. The clear



carrier; wherein the conposition is substantially free

of glycine or derivatives thereof. [0225] |In other
wepdvedigsent s, the conposition of the present |PUENS1006/016078

is directed to a pharnmacewggical conposition conprising

(a) one or nore selected NSAIDs, in racemc,

enantioneric excess, or enantjioneric form preferably
sobigoacpr defeParRntigtedg %@pemasﬁt@ﬂm dhoprarBicagivnb g the lt can be

t ol:en
se? e{r(egoﬁeﬁl f 8{150119 )é%érir%g}llj R éj?f‘gﬂ 01??%}%[};' st ldfﬁt%lhzatlon, all as
dcemﬁbeldemﬂrdal aﬁarememcmw aridlziomne, to dmde of sidill e thetdner eof

erein_said nposi.ti nlssbstantlaljyfre
[0238] g chbeofllrw SRRSO R 1% BE HEFhPU BrDE diygpadich &fprﬁﬁ?@manﬂy
[ e
L e o B for pgics in the
ottdae of dngo& ihbirsn ke w&;sﬁlmitmaisb@abknﬂ@n@ﬁu@luymdmm u;radded to a
gerlvatlv s. thereaf. For fxagéaf a further enbodi.
FURTHET PR hf‘n‘szyﬁn?lgn AT SHIRERINPE 8T PHSHARS {1 & ftoichl fometric or
n&GRIRERSIREHK ﬁfn@ﬁﬁ@fﬁgfera%'hr‘ﬂ QNRicABric AMchiaAt, depending on the
pharmaceutical ly acceptable carrier; wherein t’he
Olmowp\@g; pidbgradga Mtgneamtp ablujionrasethefsalifoptien giroaeds. Finally, the
prtoﬁrglctv atﬁ%\é (?’ t Is%%%e%()f ogﬁg}laén;ﬂ%’iﬁﬁpg} Eyzﬁgﬁxgd }e Hec%n%tlon with

ap oo EtpispBlea®l Meoed Uﬁlal@)the R asioncis @driNG bR ilBle Peoséite of an
the formof ~a solvate, polynorph, h drate, conjugate,

exsgsent aarorgﬁnequqb@enr ot exampiccof et 71 PE asjuss @dpn this case, the
r -

sa?tﬂ;?r@%%l &Emzeg dhrg&tyr g‘égln%hlg c@géﬁlsi %)lggll%gl d{n?eé ueg acetone

niedivan. chrmsnaﬂ |h)g1h ym:m:srarsobtgmadNSAl D- et hyl enedi am ne or

NSAI f bl tall
(02391 havi R SEABE eSS S RUBIIPRY. 6rcgreiite Erdprisibh g NSAID and
piﬁg{aﬁinle is plepMbd %?Qdﬂﬁl/gﬁf&e NSROY tand @R $IBékine aDYPProfRe amounts to

mL, or about 500 ng/nL. In preferred enbodinents,

awnblnmfp’o@m ophordlypritls ésncattlkeﬁco factitets 4@389@192; and then obtaining

haV|n Aan_agye f ater than
o P B B SRS R B R B I 2
[0240] ket oWhet&ietirydrEOL theaVs ABD ﬁomal solutivavpregared aﬁdébeﬁblai can Vary
solubility of greater than about 500

Iy pestapeppodiingRtse they NSAHD spRseniratiny isriram étbpwiﬂ% M about 10 M,
ﬁBMé\ﬁe@.O? WE Oeﬁaﬁe@mpsf Fdn &p6eMBl 1% hg\%gt 3™, Tn other

aqueous sol u ty of greater than about
embedigientst the Nﬁhétﬁl))ccufcemmnuﬂémluéﬂd pvioh.8 Mt @5 Ml,é) TM, or 0.9 M.

‘ i perazine i s abo 1to 2. anot her, i n
o241] P} DOTRE RO enSuibR thealbfrioh o G oo Posnarcg as RSHBET can vary.
K 840 @ﬁqﬁﬂ@ihié)ﬁtse 'ﬂﬁ%@@i‘aﬁﬁe CORdRh ¥t 1A REmaiboad e us to about 20
solubility of reater t han about 500 ny/nlL and wherein

M, higomn zabiowt 61053% o ahoat KBtMpebiiiem ebouthel giigerabenhd s In other
eﬁgg(lﬁ%}ei]ﬁst &eﬁa %érgﬁgg 1: G;éggﬂ“ét ogqgléﬂ)c){rt Otg]ﬁ/.[ RIFRE r(].)t9 M 1 M 1.3 M, or

inven al'ed syringé conpri’s
1.5 M.

[0242] For example, in another embodiment, a composition comprising an NSAID,
preferably one or more NSAIDs selected from the group consisting of ketoprofen,
dexketoprofen, piroxicam, and mixtures thereof, and ethylenediamine is prepared by
adding the NSAID and the ethylenediamine i appropriate amounts to a volume of water,
optionally with sonication to facilitate dissolution; and then obtaining the NSAID

ethylenediamine composition after the water has evaporated.



sterile solution conprising (a) one or nore sel ected
NSAI Ds, in racem c, enantioneric excess, or
wepaatii@eeric form preferably selected from t PET/USm0OE016078
consi sting of ketoprofen,'% xket opr of en, piroxicam
and m xtures thereof; and ) a conpound sel ected from
et hyl enedi am ne, pi perazi ne, tenoxicam and m xtures
[0243] t her &k.coheamtiaampf ¢he HSADD uh itenselotigt pebagd \watdescribed can vary.
e.g.,. purified by reverse osnosis, . piperazine, and
In SESHR SPORAUBEHEF, @ﬁNé |SPneetistion s frampbayt U9l &Y te gbaut 10 M,
5h [0 BR8ULr & bR 3000 Bechn SndHARE NOto dhout 3 M. In other
presterilized syringes under ni'trogen atnnspﬁere an
eatbediments; dredV AN soncBhizatsml intabant 0. SV Pt3i MnaISIM, 6.7t or 0.9 M.
filtered through a fjlter, e.g.,. a 0.45 mcron filter, .
[0244] apg %swggwgan Rithe ﬁﬁ%y{le@@@?-m&%e H’e@%@y@@ﬁ’é‘%ﬂ%ﬂﬁé as described
ohh Rl YmR2ASIEEUbaHENs, Ahe 2ihHieRE @ Am R HN e rafibh §€Fom about 0.01
into’presterilized syringes under nitrogen atnosphere
Mrid abss 20i M, fomdiboubh5 Mhe abyutilAgds onfremszbahied 1 ividerbout 8 M.

18 Diteh SieboieRRnhe GG Righ B e BicRaS afot 05, 0.7 M, 09 M, 1
NISAL R1.&drhyd ®nedi ani ne conpl ex can be used in
accordance with the nmethods descri bed herein. In

[0245] pr ef eheeldivboefi WerfckectadndS AHP.upTebnably preHs wer WFAIDs selected
i.nge_sho i sipble. si ‘ tall L.zat.ion or .

s PSP ety bp M PSS EElRA bASLLRR Rngrigem, and
nlifOftes theoeof, iagd tad piplsakine 0o Bthglthedib@ineshay estidnally be filtered with a
vv,eetgs at 50C, 25C/60% RH, 30C/ 60% RH, 40C/ 75% RH as .
sHethds fligepe Byvieplerepewsipalartisslsg weftey Ber expgnple, the solution
28) i ERGel Ritg 092 ' ly ' i
e T TS gl B orfigevices and
metBodsLmay G2 3@kd, Ashdi ipp el tayre apeomiags deendimgent ittenameunt of the
di rec.g.ed t.o an zé\%]éoul e conprising a sterile solution
CBIRSFHZN REDE RIPAIA- or nore sel ected NSAIDs, in

[0246] I acenhCandRaNbnBOBinichit, € XL $ompOitieN ¥R ®ld Ghd Aelbeted NSAID,
preferably selected fromthe group consisting of

referbhoPan , or degice Nop BB etrleqtid Hit dg Sr@ipoRPIsHNE apid ketoprofen,
' t f; . a ed from . .
R, Ao, oy 2 8RR, SPLESH S i o
ethsdenedamine sl b prepared iEing Sidogblsatcesmpesition mpthot f foe @xample, the
by reverse osnpsis, pi pe{ azj ne, and_ ket aoprofen, and .
TERsIOB RAPISHILTFB AE 8Pl ta‘a’é the selacted N2 ATH acibndaths dyydrochloride

d7-ethyibhealBihe 8r ﬁiﬂeﬁazﬁﬁg eﬂéféi’a@f/,ev?flﬁ{ hldog6d déil:_ﬁxlgpbg?f#&{ method is

nitrogen atmosphere and aseptiC conditions.
esgiloyadora isslvemit indnet |has floms twatérl cemtet ishuseryhinaorder to facilitate

filter, e.q.,..a 0.4 i.cron filter, .and de nat e .
RipsinEiion P8 Gisipo ot sl ot b prif SR B Eekion so that i
dehbebghovddd? filiretic) nenbrane filter into a

presterilized vial under nitrogen atnosphere and

[0247] aseptlpc ceréini embpimentse the Jliquid ewnpasiigndenn apartigdpt the liquid
. G onitrogen. T ial.. or :
SHEBSRUR Sanf 15, B HEGL T HeBEL, 59, Mg e sois Nsa.
pisASined it disedDasthylenaliarmine xompositien S@chppropriate liquid carrier.

accordance with : . . .
[0248] Moreover, the preparation of the liquid formulation for injection, from the

reaction of the salt of the NSAID, preferably one or more NSAIDs selected from the

group consisting of ketoprofen, dexketoprofen, piroxicam, tenoxicam, and mixtures
thereof, with piperazine hydrochloride or ethylenediamine hydrochloride, can be carried

out directly in the finished injection solution, rather than first isolating the NSAID-



t he nmet hods described herein. In preferred

enbodi nents, the solution in the anpoul e shows no
woe@shie26i gns of crystallization or significaptT/Us2006/016078

deviation in pH and osnol gy ty and contain 100% 5%

ori ginal NSAH) content when stored for 12 weeks at

50C, 25C/ 60% RH, 30C/ 60% RH, 40C/ 75% RH as det erm ned
pipstratiBe Cor NR2B3)- et]itzkanahmiml tomplek fdrmedplpudvided ahati the sodium

t he ampoul e bout 200 to_ ahout

chipradesiogBediry th@rﬁlrgswu@tﬁ% dosdiossiged @é@swglﬁﬁﬁy aqegpighlp levels.
Furthe n f.t
[0249] ertbo 51{8%{1& Jhlgo 1121211{5{ d%ﬁg ?{ol gsq rr(}aﬂ;ﬁfgl %g%ﬂgo:ﬁi 1& (P?ecbed to the in situ
pﬁpﬁammrbeﬂthammphm&lf fiei imgendibn,oas dbemtmdsabowg Ias:sﬂamlaa;bdcys in situ

of the |isted c onents r exa e e
PIgPY AR 8835 CO(HW@E% ap o8t @ fﬁ?é% PE ?%?f{%%%ﬂ? m racemic,
e RAPMERE @ch@@or %Haﬂﬂ%ﬁ‘legc%ﬁﬂn?gr@férefb‘h@ 81L&l §68URe group consisting

consi sting of ketoprofen, dexket oproof en, tenoxi cam
ofdradlogb fenx d exdetop(ddyn, gmrpercam, tempximah, fod maxtures thereof; to an aqueous

‘ﬁ ar maceut i. cal I({ acc ath$ car rtheH d under.st tures
P (RIS bS c 8 fomghdiehg 1a‘8Plet12}B%m€’Pe nd mix
theRdeNFbAbtamp l@fan(@ﬁou@ﬂoﬁﬁ@l‘@ﬁﬂj egthedad & sdnd &1ein @rsdUion, can be
consi sting of ket opr of en, dexketoprof en, and
adsied dx inovasrel (1) exp @zhaﬁﬁevesmidwle@g canﬁmiradw&%ql@tmn gpmprising
r I 93
QBRUPRLS RG-Sl 05k A, 200l s g g ot e
N}SMDLTaﬁceuESud:taig selnpasiid ndrsd desar pdred hﬁnlmmumythkaeNSAID and

used with each of .the varlous enhodi ms of _the
culeRrq BB REPIRIRZHS A YT FHREINED RSl e spbion may

flﬂﬁ{?o antafﬁr %%Bléqﬂ‘latlﬂgcegggﬂoéddﬂ18ﬁ§ D38 prhdre@i bRl Ad the like,

i ments, the conposi tions of the present invention
smhb‘etlmrlepdtnegl s@lytlm aﬁctt mexhg fi$ ceady dnr beg wethe methods described

ropriate prefera ecte
BBl p T SRE Ry ToE R STBETBron - AR EBrbfn (e Prodtion of an
adRBAX bﬁﬂ%ac&iﬂc@?@&ﬁﬁﬁsﬂﬁﬁ%ﬂh%tpb’és@ﬁt inkedtRAf oveRBGrocess which first
et hyl enedi am ne, piperazine, and m xtures ther eof .

re[q@zssr}hefrmema@tureaabnrmtwaélam andhegjease of esolifl e@uipjex according to
‘chs’e‘r’llnlvfel\{’aorhg h#p{l%g tgutﬂ tS'ltg nofofnah!!{% t?l%@%% (:t‘ﬁ'eeﬁhﬁmtecﬂ gog’a[ge form,

pi perazi REW T car oxyI I'c acl unction o
vwaéelteie tsail NGAd NS Al-pijeedziiid @ﬁENSAEDmthylenediamine complex is then
nonst oi chi onetrjc amount, preferably in

diseejvedh 1%1)@#&3“&%90“8&@5% 5B SRS Bf theYSARD and base can
b@‘%gélf‘ﬁ%@ QRIS }C)rotcgs% 6 R R nIFRE] AR a@%és&ﬁ)eé R gk he present

solvent iIn the selected NSAID a
applfbﬁtlemecﬁcammmplﬂ’ Spntglfé«r amquetsara@ hemtua@d tcyp@pal@b* @harmaceutical

h.
cpiperin Sechind CI vl k&l By R R IR, DEelrdon, ammoun,

pPl, BRI %lsp&;lﬁmﬁd}mﬁl xing, to forma clear sol ut| on. The
clearsol ution can be concentrated, as by evaporation
[0250] of tHe a5y ghemativofashion, e i HéusEIocessamapecomprise the addition of

ethylenediamine, piperazine, or mixtures thereof, in solution or not, to an appropriate
container, for example, a glass-lined or stainless steel mixing vessel, containing an
aqueous carrier, e.g., WFIL, and an NSAID selected from ketoprofen, dexketoprofen,
tenoxicam, and piroxicam.

[0251] For example, an in situ process of preparing the composition of the claimed
invention can be used to prepare a composition comprising: (a) one or more selected

NSAIDs, in racemic, enantiomeric excess, or enantiomeric form, preferably selected from



separated fromthe reacti on nedi um such as by
precipitation or crystallization, all as described in
wao b@eaiweenent i oned and known to those of skilPCT/DS100€016078

art. [0238] The direct sal Hel cation is often carried

out in a nmediumwhich is predom nantly aqueous, at

noder at e tenperatures around anbi ent tenperature, and
teogrope comiksing o kbR paitels detletdprofen SpitiEsn, aﬂi@nrﬂﬁir& thereof (b) a
which is_insoluble in an aquequs nedium is ad
caBpdotelestedo e %thylgrepgiw@ﬁgﬁ,@pe’ﬁmé@,htyn@ne@n,aandnmlmres thereof;

[ hipnmetri

(G BEnE Sa0E B RS M LRI B ARRL IR bt o optionatty
od@pnandrer;glannacteluecaim eCtptatds pre@ﬁda@xfﬁﬁ&tﬁi JvMer@fﬁQﬁe }ﬁHtlerom about
ri? e salifcation OPr oceeds. Finally,

BPt ,nprﬁ r;dglwﬁgpbébo&, 7. ‘r@rabgyta&@; the ratio of sa1d NSAID to said
J,ﬁ,g idl 1sZ 0 1P t lat
o 2l DGR PLALEBR bl IBRARS foy 2: an
C¢nvenm1@1q@rcdwrd:bISAﬂDam abom é)s]smgifmlamo ab@anioo rﬁ@’hﬂf; @I‘eferably about

e al.cohol or acetone, and, in thi
aslg ﬁ?ﬁg g%ro{o §9e°6|73|%{ or crystallizes di rect | y

from the aqueous-al coholic or aqueous-acetone medi um

Deettriganeaoabf ARhIghsiy iARtidisy are obtained. [0239] For
exanpl e, in one enbodi nent, a conposition conprising

[0252] an NBAJ Rnandsipi @ﬁécﬂ@'o‘i‘ethbseo%&@ﬁfoﬁg &ytl?ed%) it Hﬁ/entron can be
NSAI D and the piperazine in appropriate anounts to
e\ptaleeingme s trare obiheitestradasgribadtbielooni cation t o
facilitate dissolution; and then obtaining the NSAI D
RRI R8I AZdNBfONPOsi tion after the water has evaporat ed.
[ 0240] The concentration of the NSAID in the solution
pr ep ' ; rtai
oS3 oar e R FRE e BRHba by ) el o P8t and remains
es@exrmaanohatg@dun malwhucﬁxr OfBealgonkrally DBAMNbELQ Fahaull Smid, D.L., “A

f.r bout .0. ]1 gbout 3 M 1n_ ot her
m&ﬁ’&éd‘io Fréﬁf%m“%lﬂ% R@Aﬁ) ¥ reatiPat- SnChamaseutlon. Ihrrap., 72:74-
79184 DweyMp. 9 anVHaﬁ{s 9.9, Yhe ﬂ%ﬁ%ﬂ@& ) In:.S. Ehrenpreis and A.

concentration of the pl1 per a2| ne I n
NpidépEided, M §ﬂd>és<m Nbe:@trc &eseamhy Mdreel deeldkar, fnc., NeW York, 1975, pp.

p| gqncentration |sfrom
P00 SREDipes REGHE 65 - FROHOBE o5 eab a0 1 sten: pain in
arildalvl” [af Py oWaAkAGR. @AézaM{ t(Edsﬁ)b qekibBoMof l’ﬁ‘motﬁ&'&hﬂl Iblvrsngstone

IH)OdI ment s, the£ erazi ne concentration i s about
Lepdog, 9% pp. BM6 I\/Eluyte @nmly,éhe tpil DL raf mn@}se Roexposed to radiant

hé&Xamm! Be 1&%%&%&%99 thed 2 TH2MRS %D PR Fjéemsity is set so that

conpri si ng preferaply oné or
najed wit Wdhdmwﬂhth&algsrwmlpndomsa sdel g cof-off Qit@lﬂfyocffelr@, sec (i.e., 3 to 4

d of d t th f d
Pl i L o st (e o Agmage.  An
alfehﬁrtl% hy LGRS Gh@FhRal 1§ BREY BRI bRl U R Bath A TR a fixed

wat er,
temperature usually in the moderately noxious range of about 52°C or 55°C. One

advantage of a water bath is that the temperature is kept constant.

[0254] The tail-flick test is considered to be very robust in that weak analgesic agents are
not detected by this test. In contrast, it is considered highly selective. There is a high
degree of correlation between drugs that are identified as antinociceptive in the tail-flick
test and clinically active analgesic agents. It is especially predictive of rank-order of

potency of opioid-type analgesic agents, and the clinically effective dose of a novel



optionally with sonication to facilitate dissolution;
and t hen obtai ning the NSAID et hyl enedi anm ne
W@ ovposické on after the water has evapor at ed. [ 0RdBPSZ0h€016078
concentration of the I\lSAE% in the solution prepared
as described can vary. In” %’rtai n enbodi nents, the
NSAI D concentration is fromabout 0.01 Mto about 10
opMoid magnbalpeadictéll Bbthbirtlatiedpsttndy MMth®druk € BkabaH subtanc such as
t o abouyt ILn ot her enbodi nents, the NSAID

3, M |
MEHEBHsE] Fhthisassay ufmperfantly, egeatavhaiars sgfatigg animayt produce a
; : ' | enedi am ne ...
rie sk GRa) L TmERISE S 16 0oLy L B0 R0 s
irc thettail-flickrtbad e aven, pdskidleab pptfone dkheﬂﬁilﬁﬁcl@&@@iﬁﬂ%hﬂ? lafébthetized
is fromabout 0.01 Mto about 20 M from about 0.05 M

apigralyyout 10 M or fromabout 0.1 Mto about 8 M hi

0255] Ot heaendiasli : - LAY tyall

(02851 2 et gn b 6 1R (Gl ek 0] SpfS o BRRERR R RPonse curve
The2as failrwihdreival latmcist atchepnsettattoed YINGRE DV, maeifed pbisible effect)
bgnhe Qr npre NSAI Ds sel ected fromthe group consisting

ft ﬁ(é)frgfilaofen, dexket opr of en, piroxi cam tenoxicam

and B ¥PAH €300 R 0hten&NdbiAL1RINBF) @AH-8F —Hasal latency).
et hyl epedi ami ne may otgltl onally be"Tiltered w t?ﬁ a
[0256] sy t dBiseformyle sppyigingeihr datatte fitdebvesnsital MPPantli 1001 %AMPE. This

agag% %53‘ %ne’f_lgﬂ'atigff %mk)?e—re Eﬁs? %l}lg}eib%px% g@%’ gagsul%t:}chlteg{ EB50W\./§11I;_]GS (50%

cron syringe
effedtiverdop) deéytiattesdaan donfrichedinitereyls. DEhebs efeul aihs 1Bsh DB w for the

nor e. ropriate depending on the anount of the
IEETRIORNEH Sl P i S Fopi g rnd PR for the isobolographic
de RIS £ pos 161 AR REE i BB.E O g@%ﬁ%égl\glé%lg gl%e:%lstelgtteggy{ iﬁeless than

NSAI D, prefeerably one or nore from
ther basp! daersiyspriodecesfa egaieote MPRlewkehoprméaningless unless one is

N e ETGE LA R

eﬁkﬁwt&ﬂelr@geammsdnﬁhwc?%ﬁ@ﬂmB&{vi xanpl e, the reaction
of a salt, such as sodiumsalt, of the selected NSAI D

acid and the_hydrochl ori de of ethyl enedi am ne or
Carrgesnayiniicedhdlageddlay, Maden a doubl e deconposi ti on
method is enpl oyed, a sol vent which has | ow water
(02571 ¢ ont Madelsof gafimmation thal produdeaaoreinersissens peigi ipelude therinjection of
- I 210 i.um chl orid faor
Rl ORS8RI o L B bmator
propkrtieatdfoputati @2 4if3l gdsicsc artismintese oh0 G n@aligited he thisambdel.  (See

co sitions,, . i articylar the |iquid conpositions )
gﬁ’segfgg’f giialfanﬁé\ét ?%ﬁan%’anﬂgg pTgwﬁéfdch% PSdes yimggeppan-induced
o&RiabINBABRRI dTahazite OPiLhg N@b\%gﬁ B}z’h@i‘i%ﬁ{? Rfndall, LO. &
conposition in an appropriate liquid carrier. 0 (1
SeBtoe gN er A IFIPﬁbO‘ilJ fepasastteorend bf aedgdsicasitistity onrnflahedtissue,” Arch.
Irfz‘.%hdr%goca&hofhenf i ﬁnzfddjfw (1957); Hargreaves, K., et al. "A new and sensitive
method for measuring thermal nociception in cutaneous hyperalgesia,” Pain 32:77-88
(198%)).
[0258] Typically, rats are handled and acclimatized to the behavioral testing equipment
over a minimum of 2 days prior to testing. Behavioral tests are performed on all rats on
the day prior to dosing to establish baseline values, and the animals are randomized into

treatment groups based on these pre-dose responses. An assessment of the inflammatory

agent (carrageenan) is performed prior to the main study, using the chosen behavioral



reaction of the salt of the NSAID, preferably one or

nore NSAI Ds selected fromthe group consisting of
wedoeptaten, dexketoprofen, piroxicam tenoxi cBET/US2Ud6/016078

m xtures thereof, wth piperazine hydrochloride or

et hyl enedi am ne hydrochl ori'de, can be carried out

directly in the finished injection solution, rather

tedtan Ohi the tlay sHilesing) gn tidfanNSAoDpiqepomeiinmdoced in the left hind paw of

| D- et hyl enedi am ne .conpl ex forme rovi ded t hat
PR 24 T GBI BPEPEF o (R D) P aeeTHE 0 dge ), under
RE £66@86a Phy$k OleQIb Gt dn¥e AFGERhED |s§b§ttﬁ1\6€,l or Vbt ]ils Sgenerally

| n anot her enbodi nent, the process o e I nvention
adirimistesedl 3(bmithiesipmios fot carpgeqan atlingmstodtionfer aahgidséng. of

t he ijvention s descrj bed above. |In certain aspects, . .
02591 § i T Bplstpa dronter b eorBmtox A ORERMSBSPutal fgS Hinutes is
MO e@rbefDEd &eh efieest (BRALPepehicHNERFHsGo RO PARYS {Ereduce the
excess, or enantioneric form preferably selected Trom
riskeofgersifizationsi sti ng of ket oprofen, dexketoprofen,
pi r oxi [ 1 and mxtures thereof.. .to .an
10260] B e S e S gl b FBaling SEhag By Prgne. and e
rethylaeste i tiei prefillpd pRiraEdrng, a BidtalPXdbysefonidi@! €Me pdv@Rolume is
exanpl e, -an ampunt of the NSAID, either as a solldpor
then galsipted; Rased earihp yolmreal figuid Jislagad, inf the chranbpt, for both the
iR RS Bhira £ BiGQALAI ns a |iquid sol uti on
onpri si ng etﬁy enedi m ne, piperazine, or mxtures
[0261] t her edischabinal mgpeaaighstrtesif Each tahis gedty téstmined, itsttend limb extended,

D, the resultin | yti i.s,.m xed for, a period. of .
PR A Plapit e B I %ﬁ@i—éﬁw T ps?ga%%saflyn wereasing
pRERuidNisSBby bpIdaB the oM@ th thEalv FWiah1asl Pd Mached to a
may further contain suitable pharnmaceuti cal

vesightp levisl sandy die evithdrayyad sibresheldy eslculated fonebdthkide ipsiddteral and

. ' S i after m,xi.ng s dy -for_.
chRBbalh R ST R, o SRR P 1 giede REEEE A8 ithdrawal
thivksolt niss défingdr ac alss nhidinadivarired §algrimy) tdatired to elicit a reflex
pihgiducti on of an aqueous pharmaceuti cal conposition of
Widrgy alsiesronsty dapicahensheinty a3 Gcduigelgnicerpnse, ey withdrawal or a
sﬁﬁ&%ﬁ%ﬁ&n&@e manuf acture, characterization, and
rel ease of a solid conplex according to the invention,

[0262] and sHiqumehhypewlgdsi teitt Ratsfaropiasbddt vleer phsttcheéhambers with a glass

i ni shed, dosage, form. ereipn said solid . ) )
feoh, BATIBRELf ruod i s SefpRBrest Haimerdmpieas origr to testng
Q}B‘ﬁbxﬂhaﬁ&?'%@%ihﬂte@n TRP LRI AR RN RANFnSAd Wil a radiant infrared

ari ous anounts of the NSAI D and base can be used in

heple spyrce dieqiedoeedhe plontenlsarface ofptbsir thinh paw &esc belowd and the
. i Long . For ex | £..
AR R PSRRI p
[0263] phar rtamdird cadtistieuipasthbdo araeapldieddiol evdli@e pegSMktance related

ipventjion wherein the ratio, concentration, anount, )
eﬁfq?tset ataypre RbEed ite hawpasneity| asisgither (paggmetric or non-parametric
Ath&d g fashion, the in situ process may conprise

the addition of ethylenedi am ne, piperazine, or

m xtures thereof, in solution or not, to an

KipprshChengModel

[0264] Dose-response curve against tactile hyperesthesia and thermal hyperalgesia caused
by peripheral nerve injury are generated. The peripheral nerve injury is established by
tight ligation of the L5 and L6 spinal nerves, according to the fechniques established by
Chung and colleagues (Kim and Chung Pain, 1992: 50, 355-363.). Spinal nerve ligation



contai ner, for exanple, a glass-lined or stainless

steel m xing vessel, containing an aqueous carrier,
we2@s/1166Bd , and an NSAI D sel ected from ket opr oPERS2006/016078

dexket opr of en, tenoxi cam.-gand piroxi cam [0251] For

exanpl e, an in situ process of preparing the

conposition of the clained invention can be used. t

(Smé peliably peasivpesstactile hyperephesds 98d thepnap hepsaleapi en rats. Tactile

thS
]“@WQE e%ﬁé o?%?ﬁﬁ&g$era%klgggpk%ﬁed P&%’ﬁﬁﬁﬁaﬁagkmOﬂedby

paGiems | with nﬁbr@é dﬁﬁf}ﬂprﬂfe@ﬂnal ﬂ@pdmlgema ofepreserfs raomordamof enhanced
and m xtures thereof; o&%ound sel e
L

scatyieincE anHE SopHE PEEPTR (5F RGXF AN GF R toaREghesia is o
185 €0

de&){a e {1:18 %%vgﬁ‘l%@gt\g%@gfg?{acﬁ of E }}1 it v&%f 2&3 in response to probing

wilip b Fedyl flanratsorThvans Hyparabgeseut mp:hd:dtg,d b as;gndhiaat reduc‘uon in

preser vat d wh Hi
SR e, S0 Ve P Tam SO0 62k
hlflﬁﬂ\nf) 0 ftgé aj N@@t abd SR GIONRAU BﬁtérﬁmaE;@}t ar?d_ 1nt¥é@he(§:al (IT)

preferably fromabout 2:1 to a ;
adnfieistretiae nio atdeom propsdy dondsat this gtuénoqlptam@opprq—tgi piiimagspare also

B2 400, Ty LSS A0 b iy oo

to%%ﬁﬂdlts‘{lrﬂﬂlzgx%] tediB@ aARMIGESF shaeh-bpeiatedofatst ﬂéQulres an additional 48
ng05|t|ons of the present invention can _be eval uated
ariimalsnApproximatelyHo retiare kaspsed daisingtiah daspinding cxpsfimesfs Animals

Fl. i i1
org b W, RO R PP SN S (ol A me Ty el o opimize
te@t‘&ﬁgeéfﬂcadnlcy Lff‘h.d‘lﬁlmgﬂlécélrdrap mld'mim'stirmi’un {tGdies gaparahipjantation of
D Anour an § ﬂ“%ﬁ
C%*@F%@Wﬁﬁn%@éh% n%éwfgegve g tssBpe st 1 P Aher O SERRLY-
Therap., 72:1A- 79(1941); Dewey, DX and Harris, L.S.,
The Tai |-f1i ck test. In: S. Ehrenpreis and A Nei dl e

Thﬁ@k&ﬂmﬂ&ﬁﬁhﬁdﬂh&nhhbrcotic Research, Marcel Dekker,
I nc.

W‘Y rk,, 1975 09; _an .
[0265] Ren M q@?’é@g iPRUC g/ﬁtgl 6 %%gs‘m' l?%ipgflg%ﬁfogé%thl%n%mwal of
of¥] bf@ﬂl&re b infpabled Whird n@dlsks Rire Maktzagdatd EOSithin 4 to 6 hours after
Text book of "Pain, Churchill Livingstone, London 1999,

cqppleBen-gooy e |pta§er§$ 1oy are KEPeripings mederate 8F SEE ain, as

is e sed to rad
rr%asﬁ%cf g%a] wéls%aé taél : c{p q’%ﬂsnggg%* Qﬁ/é\aS? el eni d b?/ a categorical
p§iﬁt inSéhsitPadcakavifodaits W bdvdra Walnh degcripair), Sant tvhionm%ett @ll other
sec. A cut-off latency of 10 sec (i.e., 3 to

1rm/h§mn/@@m8rcm cnﬁamw)e qd@ﬂ%%ﬁ?othp ;ﬁﬂ@%pﬁ&y%‘ﬂ%e w@%iﬁ assigned to
oK EAERIERY ™ 94 ALY SRS i il i)
ahd nﬂrd:t}tee pagr &t hial& gonesisadebardéd by hbe metentainsley theosiperyasion of the
1r[vaegt1g%tc?rf ora?t%3§ cso%%%a cgr e?tst?l(e: vano%s time points: Baseline (0 hour — pain
intensity only), 15, 30 and 45 minutes, and at 1, 1.5, 2, 3,4, 5,6, 7, 8 and 12 hours after
administration of study medication, and immediately prior to the first rescue dose. Time
to onset of perceptible and meaningful pain relief is evaluated using the two stopwaich
method. Patients record their global evaluation of study medication at the completion of
the 8-hour assessment or at the time of first rescue medication use. Efficacy endpoints

include Total Pain Relief (TOTPAR), Sum of Pain Intensity Difference (SPID) and Sum



advantage of a water bath is that the tenperature is
kept constant. [0254] The tail-flick test is

w@omsittdeeed to be very robust in that weak anaP@EBER06/016078
agents are not detected by dshis test. In contrast, it
Is considered highly selective. There is a high degree
of correlation between drugs that are identified as
HrRaimBeliefdpionsity Piffarbrecet(S8PRIP) atclarivus timarpdints,i Piineab Fitst Rescue,

ctive ' ot ecj al l tredi ctive )
B B B Bl 8 EAb oo B ST ek Rairgeier (), Peak Pain
RgRsite Difictnde(BPID), Peslabdiy RRIECEPRYETIARME nffmed Perceptible Pain
novel opi oi d may be predicted by thée rel ative potency

Relisf Ketopwaighk #idaTiepp ion Meanisefoh Pein Belidf (stopwetcbhiand Patient Global

@@@Eﬁoﬁn this assay. Inportantly, agents that are
sedating and nmay produce a positive response in the

Buriidtdctognt SefeeigrMbaél pl ate test do not show
antinocjceptive activity in the tail-flick test. It is
[0266] evenq}s%fse rReale Balies FakirgPrimeaTy upilaterel fiess metatarsal bunionectomy

i I t i i 5 . ..0bt ai hed
_J.fu?%lri‘é/t %lgﬁﬁggot? P&gﬁ _% %aﬁe&él?@é@mg[&ﬁ%o%mﬁ@t%oﬁg d%cgﬁtlonal collateral

idoswlurass woles ecgiarmal enestfiesia ((sayd aldck)nart partwahts| at enci es
0267] &' € nvertﬁg to a %UPE (% maxi mal possi ble effect) by
0267] the fiHIvHT IMVEDBRSSS TORSTeIa? PB&TY oTeRaWn LY a-calsgguipal scale (moderate

drakeede Yibédiptdr) 2hd on BaRala Eﬁﬂgg%%ﬁn%%@g%agﬁgﬁé%gi%ﬁx%) within

constrains t he dapa to fit
tvrErs filosving tomgletitie ojemaomdcionny ofrgelyee ragpmns ssigned to receive

d th | cul ati f ED5 yal 50%
S BRed a7 s "\ Pilisths R, Geniesuh it dene fottiepdanisutes before
réfeseng tntddiatib® st fah£NAedhk @¥WnbREioh h?t}ﬁ%ﬁ@lg}dg%@qgge & hours) or

rel ative potencies of different drags and a
At fiEstire@issl oy ramatlieationt(whisheerriioearbiér) quisits eater into a muliiple-dose

i: ST i ] .+l 1St apces ere.the test. |atenc .
USPLELAL LR 72 RRLERERs IRCERUAAE S tt, S7s reoive
skddly, mdicationios piveals Mg f6&l ARk @FSvAN@.d.,SeveBAS U P4 hours). Once
g%/per al gesi a. By convention, these values are set to
o smEp etl’r“éseek’ﬁé]é‘i é@dﬁrh?@ heEpBcpatiegts experiencing pain between

B dNCi ty act v [sr - ced
PAAORCUGP R A0 M o T ASE0%0 LDAHGE et open o
(psoeR) eealgesie Rasiests sthent ppiaicamiat deudequasty innjregéd oM a @bmbination

T P e A
RrHapeid dtedy 4t dpdbatirueg rRRheest &ﬁdySHQﬁEi"fBQE&??ﬂ‘cﬁﬂ;heﬁl %aié: managed

evaluated in this nodel. (See generally Bhalla
CPRYRIPnally. K. . "The time course of the

carr = . he paw of the rat," J .

[0268] Phar ?n%ﬁgﬂlgérﬂrsrfég g?"f&g %518 §3§E§\1%§7)0£3?1n egléﬁt?gqfl_cé) agd V\./heiher pain is
hgHtgdont as rebdrded ¥y tet peoidnf oidoiRBS wifREsbn ff 88 Qﬁ\@a@%gd%or or study
act.l vi tryaton inflamed tissue,” Arch. Int. Pharnacodyn.

cordinatg ARFgesFRbye e poinisy ¢ye Bpaaline kpain dntensity ondy)add 30 and
4BNAInSREAA I VES, 2,3,4,5,6,7 and 8 hours after administration of study medication
and immediately prior to the first remedication. Time to onset of perceptible and
meaningful pain relief is evaluated using the double-stopwatch method. Patients
complete a global evaluation of study medication at the completion of the 8-hour
assessment or just prior to the first remedication. Following completion of the single-

dose phase (8 hours or just prior to first remedication, if < 8 hours), patients begin the



met hod for neasuring thermal nociception in cutaneous
hyperal gesia," Pain 32:77-88 (1988)). [0258]
wagpsaadeke/, rats are handl ed and acclinmatized POI/UR®06/016078
behavi oral testing equipn&gt over a mnimum of 2 days
prior to testing. Behaviordl tests are performed on
all rats on the day prior to dosing to establish
mBPBEDR] A8 phadeUsShe eyt hbuﬁﬂ%fﬁﬂ Bulipte daadhaiez edtisntd fbcord their
treatnent groups based on these pre-dgose responses
ova@élemm@nsﬁy smpe e dawnichequlad dage. tl@aﬂﬂlafsléfé??é}h)ntwﬂy and 2
agler faéjo‘%]a i (fgtelty%[r]l{o?ﬁ g}h%cﬁ%dﬁg%dsdoﬁé Lf gtuﬁ{/‘ﬁ} ?g&‘rﬁnﬁgf? and at early
tehiBiRRERS e is induced in the left hind paw of each rat

by an intraplantar injection (approx. 0.0
[0269]1 car rMgaawesnof offpasxyin the Gﬁkﬁéer‘g‘bsﬁl @?as%lﬁ’é“sl?%eg_ %‘ En]\’ém Intensity
DiffinceY F?ﬁ%n?gt’al bk Re g@g@‘ SHORRARGE: oOFaitf RBI & BtehSity Difference
gener al dmnistere mnut8s prior to carrageenan
(S@@[IDD\,I "Siniieatd Birstf Remetiedtionp Jlimg . SeCiis Maif Hatehisityl Dufifergnce (PID),

liyﬂgesélﬁqd é@ﬁgé&k@aﬁ%k%% Igfnsetggﬁrf. geicrlxcg @%}’3:5)3] lg]e%k%’c'ain Relief

| reRIRSC Bﬁ’ﬁﬁﬂ%@ %h’@ﬁ"@mﬁ ‘Re‘h@fjéﬁﬁwa ) '3h@ Kii@k to Meaningful

sitization. [0260] Paw Vol une: animal is
Paga méliefr(eopwaicheand tthrrt Globel Evatyation eAdesgureartd ¢ffigacy in the

mgﬁlépllgl ST Ifenlﬂlglﬁ%g{eetgw %chf CQ\?G?B eng 1r(1:t§r Qg L{I%(Ili;t pain intensity

arﬂiaﬁﬁgen@ p1dHAL aV eleUti®e fo deheduiled (ﬂdarﬁ@h@dtﬁd ille deage of overall pain
chanber, for both the ipsilateral and contral a

lntﬁmﬂy,ppaw@nt JogpEHansiie axbpaticat g]ﬁ%‘é}‘@%f tedi 4+ ff%éﬁ*& el %Z\% jgud number
t Ll t d, and
]{(ﬁoese%ogflv&%{aa@é%@?& %ﬁrge%ﬁ 2%1' h% %QQ% m%e({elﬁt tﬁgggeV| ce.
[0270] A pr 0ge daclude] yxdngee asd n@uqmuaassm nog lithmgagpithee thetlods and

cc%rgg%clj o S@d{pg gr@fé%(t: ?nv%%ﬁgl{] ﬁ@ \Yllgaié ld#ﬁ?técgﬁ glpg tatc'iap%alguons of the
:%?ét§ dF @(.r;rﬁl%d‘ng bn@PABmERSs hdfal1eREIntROTarRIYiGYs a6 Eoak skilled in

nd paws. The naxi mum pressure applied is about 250
thg. art'l'etreWAﬁmhﬂhﬁamallt anchscop of theiigveddibiined as the mi ni num
force (in grans) required to elicit a reflex
wi t hdrawal response. Typical end points are a struggle
response, paw withdrawaExampdesqueak response. [0262]
Thermal hyperal gesia test: Rats are placed in clear
pl astic chanbers vvithn%}?l an fll oor and allowed a
short period to accli Pttt heir environment prior
to testing (approximately 2-5 m nutes). The aninmals

our co. i r BT S el PSR (PR GRBREFS, FETT i ne

paw from bel ow, and the WI t hdrawal | atency cal cul at ed
[0271] for Botaquedue mpsirkaefepdl Marnd ksoprofnaset 410 M redppiperazine was

sonicated until a clear solution was obtained. The solution was then filtered with a 0.45

-.U

um syringe filter (pH about 10.00 for filtered aliquot). Small aliquots (about 0.250 mL)
were placed in a 12-depression spot ceramic plate. The physical mixture precipitated out
at ambient temperature over several days (2-3 days).

[0272] The ketoprofen-piperazine complex was formed as a semisolid (physical mixture)
having an aqueous solubility of greater than 360 mg/mL and a pH of about 9.4 (for a

- saturated solution).



[0263] Standard statistical nmethods are enpl oyed to
eval uate test substance related effects. Data are
w@an@abitrees f or honogeneity and either paranetriBCDUS2006/016078
non- parametric nethods appkhed. Kimand Chung Mde
[ 0264] Dose-response curve against tactile
hyper est hesi a and thermal hyperal gesia caused by
peri pheral nerve injuryEgaepjenerated. The periphera
nerve injury is established by tight ligation of the
L5 and L6 spinal nerves, according to the technlques
est abl i sheKebypr@ﬁ@n@thmier@duammg 2 Kiomakek Chung
Pai n, 1992: 50, 355-363.). Spinal nerve Ilgatlon(SNL)

[0273] rhe:ole F% xRkE gf’ G%Nto?(i(te{f)gcc%fgl%{ Bﬁ%?%t pleacii ﬁﬂgnefdh a“?’mﬁ% vYas sonicated

eésia 1n’rats yperes

VAL € BleBflsAstich WRAtaindd. afheodyition W the® Hlteﬁe@ WGth 00.480m syringe
reported by patients with nerve injury. Thernal

fﬂgep éwlélag@stu . QOa@r éiéféwﬂsahaumd Smaﬁfahenhtarﬁ@@dlt 0.250 mL) were placed
1% \?'a TS plr%srs]:y s%to etrapfuc Iﬂgteer es&ﬂi gllcglr II%ESXCE e p&fecﬁ}:r)eltatgcf %ut at ambient
ﬁﬁmkﬁmwéwmﬁhéﬂﬂMthiﬂmﬁam@bd of the hlndpaM/of t he
ts in response tq probing with von Frey filanents
[0274] Ther e W%pféﬂngeé@ﬂ@mdsamlﬂe CEBPEY WS EraieqSra %eéli*h?Ohd having an
td | ot n r t
FEGHE oAb APt TN e L PO YR o) sourated
sofutibhp rat. Tests are conducted with system c (SC) and
intrathecal (IT) admnistration. In order to properly
conduct this study, shamoperated aninals are al so
required. Since shan}opExahqﬁeEats do not devel op
tactile hyperesthesia, only responses to thernma
stimuli are tested, Testing_ of _shamoperated rats .
r&igticrlodlusionadiest: pbadfctografamnitiaylengdiasninedt emposgion
rats are be used for initial dose-finding experinents.
[0275] Ani m%SSO@r fﬁgt ﬁé&;ﬁgfew dofltfon” wh sérpalglaaﬁut&i 1r§|}lbrm§usra§iﬁé XNS) and
and testing staggered to o mze
mﬁi)mCIMer;SBn 'ﬁhesphmbrlmtffee o&El 7. ér(ﬂ@’Bl)ja:Bpmaﬁﬂy aﬂjlthons were made by

st udi es re uir I tatlon of th s 7 days prior
Rineressve Sty o dhrcetedng S5 o oS Ehelndita BeSor 42560
814 G&Ion WM Edi/ePéal arhusXfor akd AR dvbest llﬁheof%ﬂltl%ﬁ rWa{seadded to 3

patients with acute postsurgical pain follown

naetﬁmfaNSocfr B8 sesulimeen o dyfoldrgdetian tSnbs*edumfl hlélom evere made
nts. W.thi t 9,6 u a r n

g eseﬁmgt ina, 132“ vél bf'éd - 2’2 éxf%g T :i%i%n t?%g a d%&? tfol& dllu ion. After

eS'eMEﬂﬂu@@i NyialdSwdreasueesd hyd allywediad sedhdl g lpﬁ’llﬁhte Presence of
intensjty scale (VAS > 50 nm) and by a categorica
peaipitatipre s iths) furn e il at sldinggy avas tsefpeh visually using Laser

Igﬁﬁ%cr’doﬂt ﬁlda 'E%fe\@ﬁo ﬁf‘eeg H3hs HB&h ed after every dhlutlon Vials were

inclusio /exc USI ON criteria are adm tted
red:hﬁdkted Rathemtenes ef precipitation adiss Lghedst o recei ve drug

[0276] | e| gt?gr?ﬁf@ggt#n%%e aenql?lle tp%ssegAﬁe ta&ilcc(fl u%% tes(%.a lIZIé p?gciipr}tation or

turbidity was observed visually upon passing laser beam for the entire range of dilution

(4-2560 fold) both after 1 minute as well as 24 hours following dilution.

Results of Static Dilution Studies

500 mg/mL + 1 M Ethylenediamine (2:1) in DI Water, ISBP

Normal Saline ISBP pH 74




and whether pain is half-gone is recorded by the
patient under the supervision of the investigator or
W@ mdgieeor di nat or at the various time points:PGEESI006€16078
(O hour -pain intensity onkg), 15, 30 and 45 m nutes,
and at 1, 1.5, 2, 3, 4, 5, 6, 7, 8 and 12 hours after
admnistration of study nedication, and ipmediately
Dilutigp j loKetomtofenhe firsf rduisle dos@HrT|i pe t o opselnitig 24 Hr
periceizintt] el apd neatvpagil | ppberrace| | epH | S| dp@braat @ dppearance
4usi ng 1t3ve t W0 7.3% opwataslr nmef hodear Pati ets [ ecoead t hei klear

8gl opalé2ewval paveon|of &wudy| nedescat | or7.3at  { he clear clear
iconpl ettbon pf 7vhe| 8- howr assessprent or2sat |t heled | Mg Ofclear
sfirst mescup sedi catiqa use. Eifi cacyz®ndpoi ats clear
64 nc| udegiTot pl sHal N Refidef ([ TOIRAR) | Susm of Paidh clear

ptntiensisy D Tteyence (Pl D) angd: Supof;fai h Reld ef clear
sk ntensiisy Difggrence (RPRITD) @l vari ogg T Me pol nts, e,
250! ME T Pom1 FBL cRESEUE, (]I MBI SPRGITIC FPahn TNUGRASTTY 0

Difference (PrDy, Time bpeulfic Pain Retief (PR, Peak
. H Pal+ £
';2',.,:_',\ it BHDZ% rx_g/r'fi + . M?thljlem}hamme(é ’1),411 Eﬁ&ater Sﬂﬂ\r‘mﬂl‘ <l
(PPN |||||: o —Con fTed I'T“CE e rariT—mrertei
(ot ~rn anad T e+ VT I Dot »n DAl aof
\Dl \)pvml Lall) AltTu Tl U IVC.CI.III LI HI UI I-Cll T MN\CT T 1
[ ot hmiae oY lond Doy aloafine,, 1 ", 4loe i o  ISBPPH74
\'DL kllJV\laL Llll} [NV ] raili CII_L' A\ | l.‘Ual VAT uat 1T VUIT, R
Dllu@&n: &?@B‘iﬂ%ﬁa’ Sur Nnolr s Il(l Nal rﬂ%%%q_%l a_nr |fpo aL 24 Hr
u T y LAAA% A L\.ILU 17 C IT LI L B *. 4 s g
— patited®¥™ oqui P ng ppReRraIcy L APPEEey 5| PHI ¢ orApRestaeeq Apearance |
egquH--ng-prHEH _
4huni nné@gnyél&_g_e‘n_y_éﬁaﬁnp or kit h i pdPl atler glear Clear
Shamyer 8?8 repat® (wit Hemt addidetrongl @811 at erdehr Clear

lor ogedlir@s) lurder _Ir egilenal |anetrthesi a78Mayio_Idfeerck)| arGear
3hartli ci’gant §. $0267] Petients deio expéfi ence drder|at eClear
6or seveépPé pairr-8n la categorli calearscal e7¢hoder afegr or|  Clear

128ever e idéscri pt&8r)| andeon g vickwal l|andbBg |paidvar Clear
256Nt @nsiody sgal &B87( VAS; clzdb0 mm) cirt hijn &.4hour s deal | gwl M@gar
25@onpl etoiton af d®inijonectdny [surd@er y |ar .4r andodeyr Clear

assigned to receive study drugs or placebo. Patients
are encouraged to wait at le st 60 m nut es before
requesting remedication g At the conpletion of
t he singl e-dose phase (8 hours) or at first request

for St&Ae Misdide Te@’ﬂ"@f %*Ké‘%rbferﬁf'iﬁélﬁkﬂne @8kt ﬁo

enter into a nultiple-dose phase I|"asting appro tely
72 hours.During the nmultiple dose phase, pati ents
[0277] r eceuf\/éOSmdlsetmef@as@l@fﬂpmwvaplS&@@lﬂﬁo difuted i Resgpaliseline (NS) and

e Pl o UERA 1 8Pl QUGB OV bl pcre made by
admggrrbmcm\mgvcﬂamm bégh\ﬁﬁﬂu&fﬂ@&d e dr dS’B]BSsuCﬁ tI&t Wdyinge of 2-3200
ne atlon ar e rovi ae access tg Sup

teldeiliiap avas (Goueiege) | ialop i Gt pllyFa ! eimse uﬁaxl fvas added to 1
p%ag RPN r qépﬁul%%ﬁkm%qﬁrhag 81081 RidnO® ”’Bhﬁh%gﬁé’q@ &hutiShdd¥re made

medi cati on and rescu@ nedication or
semalbyceptltibg & sifidel £ Bedbs Auri2g 31208-feldudlintiane After every dilution

vgﬂifv:v?eye;gﬁ)rﬁed Le ny&%%ag% %ttaﬁ% :ﬁtg%/ 1 ggrrxﬁtlem gstehgenofa precipitation in the
form of turbidity or cloudiness was tested visually using Laser Diffraction (Tyndall
Effect). The pH was measured after every dilution. Vials were rechecked for the
presence of precipitation after 24 hours.

[0278] Ketoprofen-piperazine passed the static dilution test, i.e., no precipitation or
turbidity was observed visually upon passing laser beam for the entire range of dilution

(4-3200 fold) both after 1 minute as well as 24 hours following dilution.



[0268] Pain intensity (VAS and categorical), pain
relief (categorical) and whether pain is half-gone is
w0 emondees by the patient under the supervisi onP@f/US1966/016078

i nvestigator or study coordjnator at representative

time points, e.g., Baseling (pain intensity only), 15,

30 and 45 mnutes and 1, 1.5, 2, 3, 4, 5 6, 7 and 8
hours after adm nigtduat oORtaBEt HHluidy SeREkscat i on and

i medi ately prior to the first remedication. Tine to

ONSEt Of Per GERbhil & MPje el DY walhdisBp ' €1 1 ef 15

eval uat ed Using the doubl g-stopwaffch nmethod. Patients
conpfete a groval eya] JaL,en of study nediggahih s at
Dillution,  Rethraren |01 O UIiGsap~ TPUT, GRSEFSTTENT Oyl HST) PTG,
to e TTT S Ternmgur catT OT1 FOT I OWI{ T Compl e on RT IWALS
e Amggzg_ph{@n (Appgarance | Appearance | pH _ | Appeapance ppearance
ST Ty T€u CCo 11ouTS17 Ul uStT Y Ul U TS5
aifa¥aza¥all rso:lqopn 83& QC]qarr\llr =) C aly + 49 L\ngic?ar Clear
CITec o cat Ui, LI O 1TTOU1 VE) ac LIS LY A
Pherit-21 90 o 084 Iphale of |+ hECEL udy I Dr i t-hef— e
rul t p!lé%&e)s S2hdse d9at i ent §¥ecqr 8% Hei rBverpil- S
dai n| i f%6hsilt §25ilnced®he predltBus |séHedul ¥dosle  Clear
tihei r cuietent 3philn | deens|tyClfd a patilentole _ Clear
Bhmedi at%6l y ip8Pbr! t ocleach scRi#dul ed’-&ode gfearst y y Clear
#edi catd16n aAndoht| eadday t er niChat i gn72q 0269eaMeaksur Slsar
30 ef fiaey |i 851 he siqyl et doSkBarphds@2d ncl udter Sum oftear

(TATPAR) | Sulh’gfe/npap-3 Megineragifie (I 1@)[“3!91’:‘5’%&}/‘7 ISBY f or ence

(SPRID), Tine to First Renmedicatign,_ Tinme Specific

Pain| I ntensilty D f{fNormaafading PI D) Ti e SpedSBPpH 78{| n
T Re ; : . o

Rel i e ‘(’E’F@n _Peakl E?ﬁi;?all nt f;zsa'lfry,,m ;fer 2nce. ( PPIID),

ﬁﬁté‘ml Dai M : ~f A ; o .+ 24 Hr

aK| rar Tt e Terrrrng, 1 COCUITT 1L T1TeEU CILepPUTrulrT
Painl-REeimls | oHo A\ Anpeapance, | Appparance | o Bt o o Appearance o Appearance
L LI T\C T— O \\.)Lur.vvu.Lulll AT LA 2 O v A IIIIUI Ul AT 11
Rel-i-pf 1300 onndblch) ¥ Pat i eHE g obdlt Eyal- G5 ion— S

| Measbr&25Gf P49 dacy!®¥n the Mgt ipl d%Uose SHBse | Clear
i“ncl hdehe [t P¥e [speded | ¢l ovePRl | |pdilh |nt &ty Clear

durrentlSgain PBt ensidyr and paedentt dldbal &kt he’_t_Lgdﬁf_
af sched ed P-#nedi ceei on| t Hewraver dde of ¢9&ralll piem
Bht ensi®397 gub-flent peden i nt ededrty |add! pati eledr gliobadlear
Wer | 0-@49 24828 |landeleA8- 7P ander nunbér! of dakss af  clear
rescue anal gesic over 0-24, 24-48 and 48-72 and 0-72
hours. [0270] The i ncl L@g&l]?‘@@gpl es are illustrative
but not limting of the netfodS and conposition of the
present invention. O her suitable nodifications and

adapt ati ons of theDyaanhsicyDilhitioariBésti ons and
paraneters normal |y encountered and obvi ous to those

[0279] ts Elel !Tl%\fc}é :ﬁnq Eﬂqg/ ' ;]ﬁ%gérggg(hﬁxgmtélgtionsspl(ﬂétgpr%?ed ~estﬁ}glre)r?ed?gmine and
KR PRERL BRrZinB R ek tB8ed dnddorRd R ildscbidred AA YR Sitati
m %?d&?eb%?r O.nS?M of kgt opr oc% en and 1.0 M aﬁd ° aHon upon
dyhmeicadilutienvindSPB using a validated standard dynamic injection apparatus with

high predictive value for phlebitis. (See Yalkowsky, S.H. et al., J. Pharma. Sci. 72:1014-
19 (1983); Johnson et al., J. Pharm. Sci. 92:1574-81 (2003)). Each solution at a flow rate

of 5 mL/min was introduced to ISPB flowing at a rate of 5 mL/min in a tube for 30
seconds and passed through a flowcell. Absorbance was measured at 540 nm using a UV
spectrophotometer. The wavelength 540 nm was chosen since all the formulations had no
or very small absorbance at that wavelength. The results of the tests are shown in the

Figures.



soni cated until a clear solution was obtained. The
solution was then filtered with a 0.45 nmm syri nge

wo pdosa16660H about 10.00 for filtered aliquot).PSEE1006/016078
al i quots (about 0.250 ni) re placed in a
12- depression spot ceram c'plate. The physical mixture
precipitated out at anbient tenperature over several

[0280] days Thé-résuliaYisdicatd (hat BlereTWes K@Elﬂﬁf&ﬁ@ﬁpr@«t@ﬁz{tﬂ)ﬁl dfehe formulations
conpl ex was forned as a_sem soljid_ (physical m xture)

nm ﬁus iegt- die selubionss tesisi b maymbs b@h@&w@ﬂ therdymazdopiegibitation test,

20, AL ot Pos BTGt s apy e sy sborbanc

(€0(DITD} axas[ B2aledtedA ag thisutvas adonfidbrelV] ’Q)f rdseltofporaf gie @dh(lieren pattern
.0 M and et hy| enedi ar ai ngf was sonicated until a

dgmlawdoﬁum& B ABel. 1o THECEHLRItIR oYiSeRaEY t Hebref ﬁcrltl‘féqne&nd ISPB.

e D

thie est.p Nate dlso thaathb&hd@mpd&slobsersgxbfordm teni forphiatiens dibehe result

hysical m xtu recipitated ot nmbi ent
of afplisren e b 18 %ﬁ%ﬁr&}i %aygf flexchge iofvSqtibe Aproafaion and the
detanrale0n&lday kepedbamide conpl ex was fornmed as a
sem solid having an aqueous solubility of greater than
500 ng/nmL and a pH of about 7.3 (for a saturated
solution). Exanple 3 Stati lution Test of a
Ket opr of en- Et hyl enedi amE%éﬁ@%pééy tion [0275] A 500 ny
ket oprofen solution was serially diluted in normal
salRglativbYisaosity s6KanoprdiencBigientdiaptiat & drufifletionH

7.4 (I SPB) separately. | utions were nmade by addi ng
resp t vol unmes_of _the solutions to NS or S
[0281] { hat 182 gpetasi98 b ook oRORiC Y ey spBons (50 and 500

, ' paf1h 70f ﬁJLUthenswal%/ L
Ig%yggg taga Slgéggprr{)fsehiﬁp&l\lélsﬂl%% S%glg’ljBenr zgu ?lnﬁ% [y aal - gm ) viere

detterinednby &@b@pdlaenmeﬂlotlulsmm@ @@W@ldlﬁdan@eﬁrakct ylscometer The
resultin

56-
skt it o o G B B e P VoG G e was wsed o

MBS RO Kl e Xt ivanebldityOWESEnki@y StRNEhedsdFed] sdPaftiid] 9. for the solutions.
Presence of precipitation in the formof turbidity o

Wetstidvaseyspdvessroferancsdliquid (aispgsiiys phgatea 6 r2 00 ¢ i d&%ﬁl’) The

e d after every
féﬁ%&?%oéﬁug{% 2‘19%5)1\1/\85(?@ ?e‘mné(e{%t;heegﬁg& L“J'{tfhe presence of
precipitation after 24 oyt ss p;@276]t
SgL.oprof en- et hyl enedi aﬂ]ne5 pdbblt‘ﬁ 'Lﬁing static dilution
tes No precipitation or turbidity was observed

wlllgtulaé Vi¥cd4Robf Rasdlutignl aser beam for the entire range
of dilution

1 is the viscosity of water at 20° C

p1 is the density of test solution

p7 1s the density of water

t; is the time taken by test solution to pass between two marks in the viscometer
t, is the time taken by water to pass between two marks in the viscometer

[0282] The viscosities of ketoprofen-ethylenediamine 50 mg/mL and 500 mg/mL, as

determined by the Ostwald-Cannon-Fenske viscometer were 1.2 and 26 cP, respectively.



(4-2560 fold) both after 1 mnute as well as 24 hours
followng dilution. Results of Static Dilution Studies
wGOdetperd. + 1MVEt hyl enedi amine (2:1) in D WAt RCT/USBB016078

Normal Saline |ISBP pH 7. 4EXknple 4 Static Dilution
Test of a Ketoprofen-Pi perazi ne Conposition [0277] A

[0283] 50 Ihlé e\fis'ogﬁﬁgs(e E%S%gtl Ut en-p D&37iRE J)lﬁ 1l>1¥s ijiz g %IQ 6Hl%/Ml were 1.12

nor PORf'c” Sorensen
dpuintiar2pde, fespoct(eBPB) separately. Dilutions were nade
by addi ng respective volunmes of the solutions to NS or
| SPB such that a range of 2-3200 fold dilution was
covered. Thus, for the fissty&iyl ution 1 part of
sol ution was added to 1 parts of NS or |ISPB resulting
ina 2-fold dilution. Subsequent dilutions were nmade
Ioeii¢ StieygtlestBthyleredianinaand Ripeizind Balts 32-Ketdpfofen
3200-fold dilution. After every dilution vials were
vortexed, and all owed to stapd for 1 mnute sence

[0284] o p0E! RS BRE nioF HEPASHGb St AaTES B and 500 mg/ml and
KEto 9&%{1@% R 12ILE[ Y0 SHShlTY sélﬁh&g; %?ee talbiihiel AfstigOMbllowing
(Tyndal I "Effect). The pH was neasured after every
edudtioni on. Vi al s vvere rechecked for the presence of
precipitation after 24 hours. [0278]
Ket opr of en- pi per azi ne pa sgd)ﬂzne(@fati c dilution test,
i.e., no precipitation o\IE*rurm—ozrry was observed
whesdial |y upon passi ng | aser beamfor the entire range
of dilution 3200fo|d) both after 1 mnute as well
%t@ﬁoﬁlﬁﬁFréngtblofgW %%P ’d’inl ut| on. Results of Static

a nam c Dilution Test
[(5421%]08 gtgdr{séf E{é %%n formul ati ons
4 K@ﬁl@l@hﬁ@@ﬁn&hmﬁbﬁl@%ﬁé@éﬁ ne and ket opr of en- pi per azi ne)
were tested and conpared for the occurrence of
[0285] pr eciThietiatic Grengthrofdyetugpnd fen-athlylenediamine 5GRERI 660 ng/mL was 0.295
vaI [ dat ed standard dynami c injection apparatus wth
p¥eé6‘?°é‘f’ab’e value for phlebitis. (See Yal kowsky,
[0286] S H Ble Bhic str]sng&h@f RBroprofen-pigerhZhé -121P ahd 383hs/mL solutions was
ohnson et al harm ScL 92:1574-81 (2003)). Each
0s225uanid @S, aiespactivedyv rate of 5 nl/nmin was introduced to
ISPB flowng at a rate of 5 nL/mn in a tube for 30
seconds and passed through a flowcell. Absorbance was
measured at 540 nm usi ngxanig¥e fpect r ophot ometer. The
wavel engt h 540 nm was chosen since all the

for ati ons ha 0 or er smal b nc
[0287] wqvel ditgPHPos A (BB THY §ieb Rebyatuafs 16y ARBRBaRtIEH; jpotential of
lﬁhﬂfﬁe@q{e&%’f)&@ﬂl réﬁ@t@vertﬁfiﬂd|e§1§/1én€@ﬂaﬁﬂﬁeearid|'ﬁf>erhﬂﬁé £alMB S0 dynamic

subst anti al recipitation of formul ati ons
injection model o helebltls Unsalified ketoprofen 50 mg/mL was prepared in 0.1 N

NaOH. The sample was sonicated for approximately 20 minutes and the resulting
suspension of pH 6.50 was filtered with a 0.45 pm syringe filter and tested for the
occurrence of precipitation upon dynamic dilution in ISPB using a validated standard
dynamic injection apparatus with high predictive value for phlebitis. Ketoprofen at a flow
rate of 5 mL/min was introduced to ISPB flowing at a rate of 5 mL/min in a tube for 30
seconds and passed through a flowcell. Absorbance was measured at 540 nm uSing aUV

spectrophotometer. The wavelength 540 nm was chosen since all the formulations had no



in this test. The solutions, tested at 50 ng/nL, both

passed the dynam c precipitation test, i.e., no
wa@e@nitidee@ant change i n absor bance was obser vedPEr/US206/016078

nm The m nor absorbance (%,0.1) was neglected as this

was considered to result fromthe schlieren pattern

devel oped during mxing due to difference in viscosity

afvetyhemadidbatrbemceant that SPBelePitbn The resukoivate compavdd with k&oprofen-
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schlieren patterns that result from density

iS5t olsk gieates thantthe eslativrealfsorbentias pOathylededinmingi indepiperazine salts,

and ar e due tq, precipitation. Exanple 6 Rel ative
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velocity. Density was measured separately for the
sol utions. Water was usggaagleef erence liquid
(viscosity of water at 20 C’is 1.002 cP). The

foll owi ng equation was used to cal cul ate
[0289] i scolhiet Purr@re pE: thip pudy swashéo ww&.ww t>fé§thylened1amme and
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e
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Eha%0 R ot RS GG 1 " CaS Ol B amine  ana
@@?ﬁeﬁpﬁ efeQEﬂeQ reShERNEN whichES Wyth BB e 2k BE edftilimental error.
Pi perazine Salts of Ketoprofen [0284] The i onic

strength for ketoprofen-ethyl enedi am ne 50 and 500
mg/ mL and Example 10

[0290] The purpose of this study was to assess the acute irritative potential of two dose
levels of unsalified ketoprofen using a validated in vivo model for assessment of venous
irritation and thrombophlebitis. Ketoprofen solution at a concentration of 50 mg/mL was
prepared in 0.1 N NaOH. The pH was gradually increased over 4 hours in order to avoid
the presence of excess sodium hydroxide. The pH was increased using solid sodium
hydroxide. The final pH of the solution was 8.72 (constant over 12 hours). The solution
was filtered with a 0.45 pm syringe filter into a sterile evacuated vial.

[0291] Two male, purpose-bred New Zealand White rabbits (age 22 weeks, weight 2.8 to
3.2 kilograms) were used for this study. Animals were individually housed, with a 12
hours light/12 hours dark cycle. All animals had access to Harlan Teklad Hi-Fiber Rabbit



ket opr of en- pi perazine 12.7 and 50 ng/ nL sol uti ons were

cal cul ated using follow ng equation: m= 0.5 cl1(Z )2
wab@se16600 i s the ionic strength of the sol uti oPCIZPS1086/016078

the concentration of the ienic species Zj is the

charge on the ionic species [0285] The ionic strength

of ket oprofen-ethyl enedi am ne 50 and 500 ng/nL was

ieR 95T apnvrater 9\51,8 ewaﬂﬁdetad/ébyum[ 0@d} ahiveals omére acchmated to their
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naphed atthsnvinddiibid glarker editetirveol alttieof Bk ri@@dll@ Dippk$kimately at the
flow rate of 5 ni/min was introduced

t apr of en at
ePg ?%ﬁ,gro'gr%wa approxymataly 1 gm Bomthatipgintn a t ube for 30
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nmeasured at 540 nm usi ng a w spectrop oto
L giededt gnj betBaGitanvemssooduo Ssng dherldmizal dvaluhgon score.

for at Lons had npor e sor
[0293] vvavg}ﬁteng HAVFRES ¢ Cgﬁltnl gr bjﬁfp?g‘i“ % R%etc’pmfen >mg/0.1 mL)
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102941y nj ediin g Wafo? S tEiYE RS i agmipFrgiomoof Treatment A
(RetbpRoiers- 51?1-3&0.3 ﬂifﬁgmd Treatment B (Ketoprofen: 15 mg/0.3 mL) produced
irritation in the ear veins of rabbits. The irritation was progressive over time and

displayed the potential for a dose related response.

Example 11

[0295] The purpose of this study was to assess the acute irritative potential of unsalified
NSAIDs versus their respective ethylenediamine and piperazine salts when administered
intravenously to rabbits, using a validated model for assessment of venous irritation and
thrombophlebitis and a randomized design.

[0296] Purpose-bred New Zealand White rabbits (age 8-24 weeks, weight 2.0 to 3.5
kilograms) were used for this study. Animals were individually housed, with a 12 hours
light/‘12 hours dark cycle. All animals had access to Harlan Teklad Hi-Fiber Rabbit Diet.

Tap water was available ad libitum. Study animals were acclimated to their housing for a



Ket opr of en- Et hyl enedi am ne 50 ng/ nL 0. 0413 0. 0295

0. 0383 Ket opr of en- Pi perazine 50 ng/nL (1:2 m x) 0.0152
WO2@830606 0023 Exanpl e 9 [0289] The purpose of PCTS2006/016078

study was to test the stability of ethylenediam ne and

pi perazine salts of ketoprg Ket oprofen as the

et hyl enediamne salt (0.1 M at an initial
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rld@rwent histopathological evaluation. Treatment differences in erythema and edema

scores following treatment were compared for the unsalified NSAID with their respective
ethylenediamine and piperazine salts using the Wilcoxon Signed-Ranks test.
[0299] The injection site erythema and edema scores for unsalified ketoprofen,
dexketoprofen and piroxicam were compared with their respective ethlyenediamine and

piperazine salts (ethylenediamine salt only for piroxicam).



end of its progress and approximately 1 cmfromthat
point. [0292] dinical observations for any
W@b@sireed oxi col ogi cal signs were recorded andPCT/US2006/016078
irritation at injection S|6@s was scored, using the
Drai ze eval uati on score. 293] The intravenous
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331%?1 iog{e Efug?%ﬁ Pene gogﬂmﬁﬁlsmnr BLHRnt, dexketoprofen-ethylenediamine
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p| r | cam e%q*%%ﬁnnem am ne, ket oprof en-pi perazi ne, and
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[0305] The mean injection site erythema and edema scores for unsalified NSAID and
their respective piperazine and/or ethlyenediamine salts at 1 and 24 hours post infusion

are presented in the Table below.

Mean Injection Site Erythema and Edema Score (Draize Score)

Treatment 1 Hour Post-dose 24 Hour Post-dose
Left Ear | Right Ear Left Ear | Right Ear

-



each ear, over one mnute. Intravenous sites were
marked with an indelible marker at the area of entry
woebtitsheeneedl e, approxi mately at the end of i tBCT/US2006/016078
progress and approximately. 1 cmfromthat point, at
the time of injection and as needed throughout the
duration of the study. Cinical observations were
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intermediate incidence.

[0308] Ketoprofen vs. Ketoprofen-Ethylenediamine: Ketoprofen-ethylenediamine had
a low incidence of inflammatory cell infiltrates at the end of needle progression and 1 cm

away from the end of progression than unsalified ketoprofen, which had a high incidence.



unsal i fi ed dexketoprofen. [0304] Dexketoprofen vs.
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[0311] tot I]fexft@foa)\fgfeﬂ &n?ﬂeyg&‘&ﬁdﬁﬁ(ﬁ# Qiﬁgeﬁ)reﬁpertﬁggﬁh% Sﬂe‘f&zme had a

of the needl e poin e eprderm
16w 3t fierfee rod>n flanmuiory E8lr mfi ltn:am Etihy lead @d nlaefﬂlmprogressmn and 1 cm

Pi roxi cam et hyl enedi am ne had a | ow. i ncj dence
Y| HRPareT yorde TWePf BBy Ath B a%m%l#éedeﬁla% %%m gvhich had an
iRERIEBS iRARE LifiTaBaYx i Rfe %1&%1199‘ haR'RYE &S BdHEible mean

than unsalified piroxi"cam ad an internedi ate
lntnnsnyefsceents) i I@iﬁmy andi mtﬁi(tratmoemwt@nwdhalmsmleﬁddadexketomofen
an intensity (severity) of edema

t
V&ﬁ%&?’fﬁ gla 6018%39‘ €d with unsalified piroxicam

[0312] Whi chﬂnﬁd tieNcorienIRA| thik 8tidyCingestion - sit @3ABImKehd pdeh£Ecores for
vs. Ket oprof en- Et hyl enedi am ne:

wspldipdolrdonrefany dereionipiche anth Birexicew Werei el dhet their respective
ﬂ p;?% &m&&yetﬁ@lsﬁe&&tu% LhAl %ﬁmﬂtaﬁg hﬁst?ﬂ&?@lt)gﬁ %gngnﬁatlon revealed

gressi on an from't ogr ess
thzt’taﬂleurm‘ﬁienée exdf inﬂhmp’fatrfry ncell\/\:ﬁnﬂihaﬂ@achlﬂ thegintensﬂy of edema and

ci dence. Si et qpr.of en ned| am ne
iRt dor PGP ket ARiaHBR oo SNBRMG Beredihes than their
régb@cihxﬂef ﬂ1bér5ﬁh€§nd/61°&'ﬁ%&§é@héﬁhlh9 sipsal i fied ket oprofen
whi ch had a high incidence. [0309] Ketoprofen vs.

Ket opr of en- Pi perazi ne: Ket opr of en- pi perazi ne had a | ow
Example 12

Pharmaceutical Composition Comprising Ketoprofen and Piperazine

[0313] Water (700 mL), purified by reverse osmosis, is adjusted to pH 5 with 0.1 N HCl
and heated to 35° C. Piperazine 16.94 g is added with stirring. The solution is stirred for

5 minutes and ketoprofen 50 g is slowly added with vigorous stirring. The solution is



i ncidence of inflammatory cell infiltrates at the end
of needl e progression and 1 cmaway fromthe end of
w@e@gnessé on t han unsalified ket oprofen, whi chP¢EHUSH06/016078
hi gh incidence. Simlarly, getoprofen-piperazine had
none to negligi ble nmean iﬁ%énsity (severity) of edemm
and infiltrates, conpared with unsalified ketoprofen
st dcfor Bachiguthd &5 densle ik Ghidled Peltdvrddapreabpihdiie osmolarity
Dexket opr of en- Et hyl enedi am ne: . .
npastikest oﬁmﬁ@ﬁ@t\mwrbﬁ@d@aﬁm geohBidcadc e fhbiie heeosgtolality of the
i.nfla tor [ led-R11Er .
s IR g OuE of 1R0ah S PSRl B0 T ORI TTE Dol pgded with

sfiffiap. Ons akitfis ehaled kat epfrdizdn comtiived uhdidoam temperature is reached.
intermedi ate incidence. Simlarl

Fenak kelupisrash ustmenty neslsay hviaéer e tho ARluiien iegfireg for d 5 minutes.
T S
optidraflyEditafilecrbd dirdegic e .0.403ddbn Ditek ahd peatygenatsd with nitrogen or

Dexket opy of en- P per azj ne: et qQpr of en- pi per.azi ne had ...
AR AHC IR DpasS ﬁ!ﬁ?ﬂﬁgte @5%/ bR PEVET Siigh by presteriized
s%%%e? R hitReH N REE 'aQ(??)_ti@ REnditi6M. aRYsyHhOM drbSealed under

of progression than unsalified dexketoprofeéen, '
nitttigetr Ad salution tcontabwi Wt @+ 7he nyEmnd cket@Girpienany the piperazine salt as
dexket opr pi perazi ne had none to negligible nean
d@ﬁ?@ﬁ@??¥géﬁgberity) of edema and infiltrates,
conpared with unsalified dexketoprofen which had an
i ntermedi ate inci dence 0312]..Under the conditions of
this study, injection gké@méFY¥%ena and edenma scores
for unsalified ketoprofen, dexketoprofen, and

. > L aher e i . —
PR AR POl B ChR e PRI NP R ARed e
hi st opat hol ogi ¢ exam nati on reveal ed that the _
[0314] i nci Féxer(760 nlnk parifred by yeversklosinais| is rdetsd 4o gt hwith 0.1 N HCL

I ntensi,t f ed and..infil tes far.unsalified o
RACEHEBIo dexiarysrtanne il s et WLtk gTay soution is
stift8d NS inkinhi1es RAE thickPrre 6503% iSloAMEh@ded with vigorous stirring. The
et hl yenedi ami ne salts. Exanple 12 Pharnaceutica
solwtipe & $irsd foodmiryteatidst grléfséfﬁpbﬂa rqmqyetlagliateed to cool and the

03 7 puk ikt ed: r e j -
G e PR AP AL AR o rne e
dshpBitiaz oNhe oIulidn ut ifiahdeleshewift 11008 th Ik to hetweth @80-300 mOsm/L) is
solution. is stlrredﬁLor 5 m nutes an&jﬁeto rofen 5

0 .
stosvI | 5H1PY, WABRETREL BhG ibge BUSTSNPd an IS Hiinpgh tntil room
tgxﬁ?éga@geeg b hedOrihint18Se Bkjudtndat iPmIARL® \|V§tle{ PR Golution is

to cool and the osnolarity nmeasured.
stiged $erakSymirsiesh Tho IpH isrfuetheraadiustad todiring the digrat pHibetwegn 6.5 and

P T SOl s
With hittoBen orf B6oxyRBhatéd ah® MAMBHpAREH Sirbligh 0.92 irficron membrane filter

continued until roomtenperature is reached. .. _
into presterilized syringes under nitrogen atmosphere and aseptic conditions. The syringes

are sealed under nitrogen. The solution contains 50.0+1.0 mg/mL ketoprofen, as the

ethylenediamine salt as determined by HPLC.



Fi nal volune adjustnent is nmade with water and the
solution is stirred for 15 mnutes. The pHis further
w@ejogstees t o bring the final pH between 6.5 anPiCBUS2006/016078

The solution is optionally first filtered through a

0.45 nicron filter and deo’genated with nitrogen or

deoxygenated and finally passed through 0.22 m cron

menbrane filter into pg@é{,@g?l@ged syringes under

ni trogen at nosphere an S i'c conditions. The

syringes are seal ed under nitrogen. The sol ution
Phar®got@tied Gonfosich Twmphsket DekRERprodsh aié Ethylenediamine

pi perazine salt as determ ned by HPLC. Exanple 13

Phar maceuti cal_Conposjtion Conprisjng Ketoprofen_ and
[0315]  Et hy Meaiedi7aknHe, peraiier) byngverse(ososi 5 adpisterdstp &gt Hyvith 0.1IN HCI

b S o b US: i t.00.1. o
SAEYEHSE 3ET S EhABUTED 0 gl YOl e souion
stivirédh fos t5i iiniutey .and ldexlstdprbfenr? 5i gissowlyeddédbwith vigonautsesirring. The
and ketoprofen 50, g is sl y, added .wi th vi ggyou
sipfipn isrﬁ@.rregﬁ%r ADmirtas it s Lt VA PR AR ey iR dp g and the
ognoﬁri%ﬁ%aﬁlrb& rﬁ*@é’c%lgsfarﬁl iRURS iR £O09modMdcd1BBated to bring the

osnol drity measur ed. necessary, sorbitol (in an _
osmlatity efathe sbhitied at finblr volgmetvd 1680whlaks bgtwoen £8@-300 mOsm/L) is

ol.uti.on at.final volu f 1000 t.0_ .bet ween 280-300,.
shouhr) i e adbsde i e Ry ST Redptged tai roorm
térRpaMast BRehchbd. I FinADvolenedjishdes isffadk widOmiter and the solution is

tenperature is reached. Final volunme adjustnment

! . . i s

stveere foxi tohmingtesr ThepH wefusbpiadiviied t byingrthe dinplopH pstween 6.5 and

. s, B . : . i
S E g B HEh Per R 48 MICkOsh izl oBRygenated
withr sitrogérl bededkyehranadgimdafifalibpassed tdmodghl @.22 ndmn membrane filter
.deoxygenated with nitrogen or deoxygenated and final]
e s REa e HFcTu gHIMESS 2P r"é‘i’i%?é‘rrﬁ‘ingﬁég?r? [0y 24¢pig conditiohs.  The
sPfifesdsChlel is&fch SHdbPagfosader TREL §ABEh *bARARNES® and.6 mg/mL
aseptic conditions. The syringes are seal ed under
dexketomrefen, Ftbe sthylshedamuwrsaliian detsonided by ML,
ket oprof en, as the ethyl enedi am ne salt as determn ned
by HPLC. Exanpl e 14 Pharmaceuti cal Conposition
Conpri si ng Dexket opr of &xaangleEl iyl enedi ami ne [ 0315]
Water (700 nL), purified by reverse osnosis, is
adjusted to pH5 with 0.1N HO and heated to 35 C .. .

Phermacentealdapawostisan &qu@paatr&jﬁwaﬁiam T%@l.y?fmdlamne
solution is stirred for 5 mnutes and dexketoprofen 25
gis iR WyIRY QS oShbdis i Btjust@e 1S AHYL S Gfith 0.1 N
e 9, S FABAIRIAER ik Yy ey o gs oy Tapuopina s om0

HE@hoaed0 ral Ipowesh ofothe goldifiedt watee ipbeastchta 33 Geadatedenediamine

3 B TRBE R ABHRE  Phy S RoOL i TR oo bt S ffcam 10 ¢
w1l QRBedWvith &idaRb VesifriZS OTRO SolafidsLstirtes for 30 minutes at 35° C. The

heat is removed and stirring is continued until room temperature is reached. The volume

is adjusted to 1000 ml with the remainder of the acidified water and the solution is stirred
for 15 minutes. The pH is further adjusted to bring the final pH between 6.5 and 8.5. The
solution is deoxygenated with nitrogen and passed through 0.22 micron membrane filter
into presterilized vials under nitrogen atmosphere and aseptic conditions. The fill volume
of the vial is 2 mL. The vials are sealed under nitrogen. The solution contains 10.0 mg

+ 0.5 mg/mL piroxicam, as the ethylenediamine salt as determined by a sensitive and



slowy added with stirring. The heat is renoved and
stirring is continued until roomtenperature is
wo e@eched26 Fi nal vol une adj ustnent is made w t hP@EUS2006/016078
and the solution is stirre% for 15 minutes. The pHis
further adjusted to bring "tﬂé final pH between 6.5 and
8.5. The solution is optionally first filtered through
spedifid HIRTLC mosthdd. | Vedls adebddgox yipeRadiatatv¥oth 2 5id/6@9a8 050°C/60%
deoxygenat ed_and finally passed through 0.22 m cron
Ra%n‘tﬁé %ﬁe‘i% iRE o e isgiesigay pi eryetglliggiiomepesignifident deviation in pH
ht -at s . sept 1 ¢ . Ltions. Th .
DS RAE G BRRRELE B0 2 B PR popl P s determined by
stabilitgiimica2mg®HPIOC.6 ng/ mL dexket oprofen, as the
et hyl enedi am ne salt as determ ned by HPLC. Exanple 15
Phar maceuti cal Conposition Conprising Piroxicam and
Et hyl enedi am ne [ 0316] E@@érﬁf,le( 1600 i), purified by
reverse osnosis is adjusted to pH 4.5 with 0.1 N HCO .
A 700 mL portion of the acidified water is heated to
Phgsmgcentical GpnepresiiianiCGempriahgPiroxicatadng Ethylenediamine
stirring. The solution is stirred for 5 mnutes and

pi r oxicam 10, G | oW y..ad i i gar stirring..

10317) 5 0 SRRSO PY B Fortbistr B (B0 ine, B3k T4 & 2hbitdiicam sa
of @gtyldnsdiagimy €0l9RRehnEs; BY Nith€kenSca8ONEF! MR Prépatdtioni® MBhufactured,
tenperature is reached. The volune is adjusted to 1000
PReteyipd droph Eshietnd wler coer 1o dltargeni gas dbrowehaat, wihigh tihbubbled into

| it i ' ' J | : H s further :
SRS ST APER Bhued, PEMAER ol BeRihlgh s ol haed wi
Vigreowsodturtingori 40 ooty Bt €tl ThietHeanist reo@esd andlstiaiss ed continued
t hy ough, 0. 22 m cron ane filter into presterilized
L PSR P CogarIea: e BHLNRE Ach e 00 mI with the remainder
of OWHT bh@REirred F8r 15 Irhin¥@Y UNBreOfH tib Guith! adifitedl Blbridd'fhe final pH
vials are seal ed under nitrogen. The Sol Ut on contiarns
betywegn 0 and B.5pglsing pipresgitdzed soasetdfmiteaden| ganatle aotutien is filtered

sy 9eterm ned b nsi.tive an ecific HPLC
LR I I -
eBPESEOHH Ridavié REIi R0 TR SINAWNNG filled i erype AMEm@S ampoule, with pre-
crystallization gor significant deviation in pH and
2pd pRAskPitioger ngRs cBithai nTheosedleds sanpeigs ik sbiestedlctamterminal heat

- 1M : | Lihtey ipdicating HRLC, .. .

GRS STnCRIEAT Q58 ) 6L LL I SR B e o
dpfermoied dm asvedsifiv g despeciifia HATEC [8Hod] Ap&rléadtsied Lbr 12 weeks at

t | ecd | | ) o~H9P, Q5. to 1000 nl; 2) o
5&?7%2?@% i‘g 8060 ﬁ%ﬁé‘)ﬁe%ﬁggrﬁ Jﬁg fiewg@ Vislhlgsigng pf crystallization
oNsfphiTant @3satiolfin pHARISRRALRY LAA chRtaffBIVODAE5Y] Bpinal piroxicam

protected fromlight and under cover of nitrogen %as
copteRfiaglstermingdibaistability inskasing FRICC.800 nL al i quot of
WFI for 20 m nutes. Piroxicam ethylenediamne is
slowy added with

Example 17

Pharmaceutical Composition Comprising Ketoprofen Ethylenediamine

[0318] Materials: 1) Water for Injection (WFI), USP, Q.S. to 1000 mL; 2) Ketoprofen
salt of ethylenediamine 56.01 grams; 3) Nitrogen gas, NF. The preparation is
manufactured, protected from light and under cover of nitrogen gas throughout, which is

bubbled into 700 mL aliquot of WFI for 30 minutes. Ketoprofen ethylenediamine is



vigorous stirring for 40 mnutes at 35 C. The heat is
renmoved and stirring is continued until room
wWo evpri@tare i s reached. The volune is adj ust ePCT/OSD0OL6078
mM with the remai nder of M} and stirred for 15
ninutes The pH is further adjusted to bring the final
H between 7.0 and 7.5. Using pre surlzed .sour ce of
slqwlt/raé@%hwghswgqr%s garing ifen39 §HWPS|: et BVeIHmG g Rdmsigd 32 1000 ml
with'he ?’%Ihélhg&%f il ?xﬂi LigfdaGer A mAn R, taR! gﬁ{ rcstfﬂﬂh%l%dhusted to bring
vessel protected fromexposure to ultraviolet [ight.
thd ﬁﬂalsp(bl btveen 7.8 ahid|9.Ge dUS smg a plegpeized Bourte afimitroken gasi the solution

s BEdQupiat o0 arnt en anebleg i § FOHPI AR el proectad

fr(gl?lh&%dsgfé B8t 00 TR sglu"ﬁoﬁgé MliePink@FFAM-m], ampoule, with

enedi am ne as et erm ned y a sensitive and
prepaci post-nHRIgEN ngsts hiekh. ARipo stadsi smpméds firsr subfectedetostentinal heat
C,..25C . 50% H 30C/ 60% 4 RH h
stGZFE ol aTiioR ouBin, O ud o gt Reichietin iiytenediamine as

de@h@Mhrﬁ:H'HS’/rh deRsibikk and spem HPLC%n@H&H CARpahRs HIRD f87%2 weeks at

ori | nal i roxi cam cont ent as det erm ned b stability

SPnat 640 POK./6B%aRi) €0°C77 Ph&Ehehosting eigib @Mc&s@aﬂwaﬁon

3 0

orgirmled] i BRR] B Bt SRR TONGR AR grignalgtoproten
cohfOagdeter@)inddet opaifignngiahtingdPEChy| enedi anmi ne 56. 01

grans; 3) Nitrogen gas, NF. The preparation is

manuf actured, protected fromlight and under cover of

ni trogen gas throughougxampiehgi s bubbled into 700 niL
aliquot of W for 30 minutes: Ketoprofen

et hyl enedi am ne isslowy added with vigorous stirring

for 30 mnutes. The volunme is adjusted to 1000 nl wth

Phal e SRl SR pie FentRlepAlafit Tk Einemine

7.5 and 9.0. Using a pressurized source of nitrogen
[0319] gas,Matedalsol uMaten HxInjgctipe (WL} MSﬂJ@aS 400,099 npn2) Tenoxicam 20

cartnid colle d |n a ta g Mes
ot S 0 N0 SO BT PR TR Wi i
msmifhtttm@& pf@tetteldl iﬁﬁinlli’ghoaﬁ&/\ﬁlﬁief c&vemgfaﬁmguh %as Wirbehptu e which is
post - ni t rogen The seal ed anpgoul es are

b‘é’@?!ﬁdééfoe%oq ALy aRaHON 2K W{Eﬁfors’%oewnqtezsat Hignlenadiamys igigsd to the
%ﬁf ﬁﬁngg 2@ sﬁrrﬂ%/ ﬂ‘toh&ﬁxﬂﬁ f 80 Hl%g eﬁ%%b)ﬁ%ﬂ & S¥wly added

eterm ne a serisitive an speC| Ic HPL
withpogdress sﬂummgdfdrcﬁ() tfinvee ks 36t (G0Me RSEC/16aemBRy¢d and stirring 1is
30C/ %RH 40C/ 75% RH sho o0..vi si.bl e.si f )
coBREETH SR G O g PR TSR GrPsfoahqgo mi with the

reRERleAbf W1 R4 s6:98d fir B0 HaRH s SYhOHH G ﬂﬁ«ﬂhei‘ﬁi]@ﬂécptfo%ng the final
content as determ ned by stability indicating HPLC

pibdetipica 1.8 aBda? fracEEing capresyniped seuron oCawtprdesi gag, the solution is
ﬁl-{ergd) )t(hrg éﬂ ar@dZZE),u@ly éa?&]pdgé %Hd U8llected in a suitable staging vessel protected

from exposure to ultraviolet light. The solution is filled into Type I 2-mL ampoule, with
pre- and post-nitrogen gas flush. The sealed ampoules are subjected to terminal heat
sterilization. The solution contains 20.0 mg +1.0 mg/mL tenoxicam ethylenediamine as
determined by a sensitive and specific HPLC method. Ampoules stored for 12 weeks at
50C, 250C/60% RH, 300C/60% RH, 400C/75% RH show no visible signs of



] Materials: 1) Water for Injection (W), USP, QS

to 1000 nL; 2) Tenoxicam 20 grans; 3) ethyl enedi am ne
wa2@a1gwacs; 4) Nitrogen gas, NF. The prepar at PORUSR06/016078

manuf act ured, protected f&% i ght and under cover of

ni trogen gas throughout, f'ch is bubbled into 800 nL

al i quot of WFI for 20 m nutes. Ethylenediamne is

oRghiketzdtiont diesiificatlt tdevitioh rih g and dtdoldrity Gndl Scontain 100% + 5%
contlnued for 30 m nutes. Tenoxicamis slomL%Ladde

oiginel fangsicansostent asidetprménedgry siabality dadieatingdli.C-The
heat is renoved and stirring is continued until room
ﬁn@mﬁ{) ure is reached. The volune is adjusted to 1000
wth the remai nder of WFl and stirred for 30
n1nuL Th adj r dth
0320] T oE it 9Bk Gobital Ueknench AR e B | etlyeOent and
"Iagén‘t'o gernsghintertivagsabl]lyituhd Brel 1ﬁtehdd:d ®riege tiuiohighdeat itdi@retation as
~mmcartridge _and coll ected in_a suitable staging
tQ 8% Aherentcdly @ativs BIRsBRpOYIIE 18 éelmef‘-’rdd’(?lao‘!"é?g Pli'g@msm to produce

2l &irs8) l%hélﬂnbér&ﬁrzfa Lagkt! rﬂq% F;é{lﬁ this %dﬁdé@@%h‘ﬂ)&lﬁcv%g Efts in all of

pre- post -ni'trogen gas The seal ed ‘anpou
the emaub jleTtedtic ar¢asy rlsoainchebng sptr@iﬁmm peitides. on'gmlucleotldes and

B R e O TaRsy BBy A TSR it gy fon, potassiuma
iSRaRk e@iuiﬂﬁbﬁ? prebiiat ioAnRRWmesiRtigned for 12 weeks at
50C, 250C/ 60% RH 300C/ 60% RH, 400C/ 75% RH show no

[0321] vj si biPéa@iwgﬁ@lC@HE oy herppeutiseily acesptablegpcipieningr carrier” refers to a
sﬁgy’chﬁg 'V%l ll1 Ho&'ﬁllo?qg(er(fgrg%1 lcht eé%@gve%%&t% tg %1%)0%03? af:tlwty of the

naI enoxi cam cont e

acnde ¢1@§rbd‘1@1tﬁ@h£whﬁhf lsnIhdtItOﬂIS tbQBQ(B])sts thj@h may be either humans or
" phar macol o |cal agent pharnaceutl ent,

angeelﬁv@ itnis aﬁﬁi&umé’@m Péxa@n%r@éacq?lm & W@ﬂ?@@%@w acceptable
é%@ i@fi€or JA{—;ﬁJﬂQQ@ wall 1&@\% {hed g broadest interpretation

as to any therapeutically active substance which is
[0322] del i VBree@rmd'campley’ g ueecghmemmmanqoarqdp]m;emcal dessbination of two or
ner thi,s inc

T isbele s e ngF A STrHEN pttistesy Pisris PRUUTRER to, a salt o

AFEREl nAkER, Ianehdidl NShdP 1R GkBS, FReRtdntifs, as used herein, a complex
ol'i gonucl eof i des, and car bohydrates as wel | as

doreiging kctomspien and dHperezine fiedludesi b, is Inghimdisdriof amalt comprising

BEHA3PY ey TSR Mo B B30R B0 piperines

solié raypediiing &keloprodec apd pipeasne wblesin tigy ketaproledr and piperazine are
refers éo a_substance which does.not interfere with
PpRe1de BY tyJoges boyhing:n @ s9i1g|cogtadune Ketepspiign angk pipggzine wherein

tﬁ@ 'kla%Srdf&g rﬁfjf) ngéltaﬁnéﬁfé MO Gel By M HrdpRABIE bBHdlh? a sohd %ontammg

host s, be either humans or "ani mal s
keltoprgfea@mi Mlmamdwh@hlarthakempr(rfai hyd piperazine are a55001ated by ionic

T AT B RS PSP WAL ot s
PpQHzINe bRy fsERABS b?'h‘yydﬂfg)éﬁ,l foalc, aaator MtioPRotat boWIng! a co-crystal
containing ketoprofen and piperazine. The complex can be constructed through several
modes of molecular recognition including hydrogen-bonding, pi-stacking, guest-host
complexation, and Van-Der-Waals interactions.

[0323] "Therapeutically effective amount" refers to the amount of an active agent
sufficient to induce a desired biological result. That result may be alleviation of the signs,

symptoms, or causes of a disease, or any other desired alteration of a biological system.



nore di screte chem cal conpounds. A conpl ex includes,
but is not limted to, a salt, a physical mxture, a
web@bat@26 and the |ike. For exanple, as used hRCEUS006016078
conpl ex conprising ketoprofen and pi perazi ne incl udes,
but is not limted to: a Sal't conprising ketoprofen
and pi perazine; a physical m xture conpri sing
[0324] Ketoghof %s@nfilepipeﬁ[c%ﬁ&fé?fec@vé”qls liftef At 8] qWallfy the amount of each
ket oprofien and piperazine wherein the ketoprofen and
agrnpeviach wéll aclewestho goalt cefdnwovmogedlsmn dwcgl;ty and giei fdequency

iont g!? gﬁ el %SF’%eq%naef?% gsse 82&/? ?ng ac?verse side effects

tﬁyﬁm&@&m&%mwhmnatweaﬁérapﬁegont ai m ng ket oprof en and
perazi ne wherein the ketoprofen and pi perazine are

[0325] gsso&ihgttgm bffectvd embaridinreghs thesplentitycdrit ennppavgd according to the
eto rof en _an zin r h opr
S ENBPRSLSB20E LRSE 26108 A0RTE b 5 S GRgAR St ot pn

ohYiicopiieRiif HetHédg; Aasubfect iy Sﬁy?l|anﬁﬁ)zﬂl §telfﬁérllgy any mammal, more
ket opr of en and pi perazi ne.. The conpl ex can

presprablyue thumnannr AuyHNSestischive fpn sxating ﬁof'r“@ét@ma%ﬂy local therapeutic
effg&c%?i'ﬂ' bt ?cfhréen ﬁ}aﬂéﬂh g hy gév%gﬁ%f;@%grs_@%g é:?iésﬁé #KJaful condition,

host conpl'exati on,
an(mt}&r‘aeﬁghmﬁﬁl ggneiP Sthte" Gihthe ayigedti dipicpllefdnémal medels, such as those

r ef rstothea unt. of an actiyve agent ) .
AP ik Badkekormioms HReTpleh heredh gy i RECh deterppigp suitable

db&34 o 'E%yus@@ gh! LMLl 0Ri&s %éﬁ%rﬁ'cgﬂﬁderwdﬂét@% iff¥$ account in
causes of a di sease, or any other desired alteration
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[0328] All types of pain are contemplated by this invention, The term “pain”, also

referred to as "analgesia" herein encompasses acute pain, subacute pain, chronic pain,

cancer pain, breakthrough pain, neuropathic pain, nociceptive pain, visceral pain,



Sci ence and Practice of Pharmacy, 21st ed, Lippincott
Wlliams & WIkins (2005); and Martindal e: The
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invention or any embodiment thereof. All patents and publications cited herein are fully

incorporated by reference herein in their entirety.



any route of adm nistration, to an approxi mately
equi val ent dose of anot her anal gesic, given by any
WO owb16b6 adm ni stration. These anal gesic conVE@HUsnmwamam
tables provide what in thegsart is called "anal gesic
equi val ence"” or "equi anal gesi ¢ doses" (Principles of
“@ﬁﬁtgf%ﬁéﬂﬁﬁﬁ%bﬁ the Treatnent of Acute Pain and
rTth Edition, 5th ed, Anerican Pai n
Soci ety gZOOB Qutstein HB.& AM H Opi o
AARgh afigf §aUNZ T RESGARE Pael N AHBHIOF, qleEOIPffé(Fhﬁ’c% Pejecé in need
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Antiinflammatory Agents and EXugs Enployed in the
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JG &ehbﬁmxﬁdaddﬁnﬁ(ﬁﬂéa theRoB&Ad 731, McGawH ||, New

York, NY). The availability of anal gesic eqU|vaIence

t abl es allows practitioners of the art to convert
(Wat i erregrprmselseied faom eriperazine. agibylpesdiahingoand anixtures thereof;

pr ot nal gesi c.
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wll be understood to those of ordi nary skill in the
pavided htiat,t whews asaed CISBADR pepfroxinmd i tthioxicamyi deidaodnpound is

ui val ent range of conditions, formulations, and
mg B¢U¥BSnet ers without affecting the scope of the

i nvention or any enbodi nent thereof. AU patents and
TR bt @bor@ingedo helagh N1 ar®hdrbik! Yaidn Q@h‘%@él@bﬁd 1EbYadm1nlstered

reference herein in their enti rety. WHAT | S CLAI MED |
infravgnopslyhod of treating or preventing pain,

i nflammation, and/or fever in a subject in need of
Tﬁ‘ﬁCHle{H’oﬁata flmgs% dcﬂﬁﬁh?d \9]9&(35' %hlrdg 3 ogllt%éeFéDneginﬂnistered
, armaceut | cal conposition conprising (a A

irmahmsctuéaﬂ}f, igrathdeellgroepidoollyi sting of ket oprof en,
pi roxi cam tenoxi cam and mxtures thereof; and (b) a

onpoynd sel ected fro |ne thernedlamn
TR PTG abf SR Dol B SR OEPOr b & administered
subdifafésiisBr ed parenteral ly; provided that, when said

NSAI D i s piroxi cam or tenoxi cam said corrpound IS
et hyl enedi am_ne The net hod according to claiml,
Thin anether @ﬁ?@d’é’én’ﬁb§ aemoh PaeTgHnSHA seeapRagition 1s admunistered intra-
atiBhkAayenously. 3. The method according to claiml,
ticul y : ne ! cor
erefn said conposition is adm nistered

The method according to claim 1, wherein said composition is administered ocularly.

The method according to claim 1, wherein said NSAID is ketoprofen and said compound

1S piperazine.

The method according to claim 1, wherein said NSAID is ketoprofen and said compound

is ethylenediamine.

The method according to claim 1, wherein said NSAID is piroxicam and said cdmpound

is ethylenediamine.
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14.
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16.

intramuscul arly, intrathecally, or epidurally. 4. The
nmet hod according to claim1, wherein said conposition
WO g00adniépd st er ed subcut aneously. 5. The net hodPCT/US2006/016078
according to claiml1, vvher% n said conposition is
adni ni stered intraarticul y. 6. The nethod accordi ng
to claim1l, wherein said conposition is adm ni stered
TRE %&ﬁ&d/ acdordihBEoMELQ AL a6 AQEH B4d 1RSSR i) dexkWdgfofé) and said
said NSAID is etoprofen and said conmpound is
cqipemdzs etbylegediathmemet hod according to claim 1,
wherein said NSAED i s ketoprofen and said conpound is
t hyl.enedi a -
Tk B e R il R P AT o e B compound
1@:&@&@@@@@ ne. 10. The nethod according to cI aim1,
wherein said NSABD i s dexketoprofen and said corrpound

i s ethyl enediam ne. 11. The t hod  accor di Q/ to cl
AR ETIAGRE o ISNTEE Pt IR o G LaT IEVEh R baRAcet in need

of Sudh! ltPé(eltl‘ﬁQI%d 'seﬁﬁnrﬁk‘?hodl rm@{l %'ﬂ@ﬁlrﬁg‘ceﬁﬁ 2k RButical composition

preventing Infla ever in a o
campfising (a)mmESAIlafsebuteﬂ froreahergrup @asistimgeohlefoprofen, piroxicam,

ala.cg%);tl}l%s :P.[lger?cg;n @@i@kﬁ%%g@@ﬁ@&%&%ﬂp%ﬂ%&aﬁ %y enec%amme and

Hﬁ%?ésstﬂe%f Ofancll( e RiRERf 8N greBick aﬁaﬁﬁaléﬁﬁfé Nintidfl@Smatory, and/or
thereof: and (b) a corrpound sel ected from pi perazine,

antippybenessionst pkihe AFAIR ispredised.her eof : and wherein a
greater peak anal gesic, anti-inflammtory, and/or

Aarnn:eklpogro%;nle%tnggg@p]%g%glriﬁ% rpev én%\}.?ir%nlng%ﬂgﬁlﬁ Bﬁ@gf Fegfrgan\évgt;i?l grrxll‘,ﬁroved local

telaabiity,f eteredibtdd itritpiiay edjebibaabitd phiey al/bi plylpbirtiedu cesghibject in
local irritation, injection site ;S)al n, .and/ o

ngel i BPeh jtrratnanhpEdy Methede Sqmpr B¢ PORREfRE e Paimppeeutial
cgﬁlﬁ‘pﬁﬂoﬁ‘g Hlﬁirlr% Qa)aadﬁs%zﬁ)t &1dchg RoRNRE gﬁﬁ%%h&@ﬂm% of ketoprofen,

osition conpri'sing (a) a NSAED sel ected from
pglo&mpmc tmskisamapdohixkees theododrandby @xdperndt @lmtadcfmm the group

C{)ﬁ%st ?f;pr@%ﬁ%{lg%ﬁcﬁ afhé/?enﬁﬁhé,é‘%% |“ﬁ1§pg§§ gaﬁ c%lerlpeo(s:ltuog 1£ b8 nistered

patdydrane diaimwieieiniaide iadnSfikEat iR Mpasiutdso ﬁnpﬁ)ved local tolerability,
adm ni stered parenterally, and wherein sa

redivedileeal AEitaipnp ABigeEs SitrpRiEy a80/pb Shieb iG] @F%qqu thpt, when said

RS bR T oo S i BSOS R tng 70 Com

or tenoxicam said conmpound is ethyl enedi am ne. 14.
THeemethbdd actoating todélaign 1, whereim sbBl adehisistatmors pioduces about 20% less

localin1 o :?cltoglaltnjl e%Ho&) s@edﬁjaclzr(le Sang}%(r) lf)hlegl 1%.) less

A method of treating patent ductus arteriosus or intraventricular hemorrhage in an infant
in need of such treatment, said method comprising administering to said infant a
pharmaceutical composition comprising (a) 2 NSAID selected from the group consisting
of ketoprofen, piroxicam, tenoxicam, and mixtures thereof; and (b) a compound selected
from piperazine, ethylenediamine, and mixtures thereof; provided that, when said NSAID

is piroxicam or tenoxicam, said compound is ethylenediamine.

A composition comprising a complex comprising (a) a NSAID selected from the group

consisting of ketoprofen, piroxicam, tenoxicam, and mixtures thereof, and (b) a
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26.

local irritation, injection site pain, and/or

phlebitis. 15. A nethod of treating patent ductus
w@edoenni@sas or intraventricul ar henorrhage i n BOT/US10861016078

in need of such treatnent 8%aid nethod conprising

adm nistering to said infant a pharnmaceutica

|t|o risin NSIDsee edf
B ctere T BPeReiSh FUBIHot BTy i Bl S fpnfy provided
ttAR %H&&EMWAMEVﬁ@&mam té0xichnt @A @URPosRd BARiiederTcdRRine.
pi perazine, ethylenediam ne, and m xtures thereof;
rovided that, when said NSAED is piraoxicam or
ermmnpamons%qcardémﬁwﬁ@ uddin sletyiareietridrnéD 16, kejoprofen, said

[ ing a conplex conprising (a) a
%égﬁﬁg éF@QeﬁgﬂE£5%1the group consi sting of
ket oprof en, piroxicam tenoxicam and m xtures
Thbetoagfosit@ndadch)dime dopduaind el ehdreid faidnMNBADRBr &2z keteprofen, said
et hyl enedj am pe, and m xtures thereof; provided that,

COMBAULS BIPRKSAINS i s pi r oxi cam or t enoxi cam sai d
conpound is ethyl enediamne. 17. The conposition

TRE CRRHoBBioh %ctddid® S clahereeivhesdh balNSNIRTDS is piroxicam and said
ket oprof en, said conpound i § ethyl enedi ami ne. 18. The

C@@nwashSﬁ@wka@bmmdwng to claim 16, wherein said NSAI D
IS ketoprofen sai d conmpound i s piperazine. 19 The

’I‘ﬁg nPo%? t%ﬂ Qccc%g;ﬁg%qg (t:lgm(fl ?d r@vﬂ@rm Y\Eﬁpene am ng%ngen said

cam an conpound I's e
caﬂmgommmosthylbmdmﬁme,r aindghd entiol aff Blaldﬁ;etopn(ﬂ‘eﬁltn alaylehediamine is
QISAI Dis ket o?r of en, said conpound is ethyl enedi am ne,
oY Lhio 38§ Bl of sai d ket oprofen to ethyl enediamine is
about 1:3 to about 3:1. 21. The conposition according

The &dRpdBitiR ac‘!%?dlﬁg NoS 8lafin NEA Phérsink 84i@PRSAED, isS &b@profen, said
conpound is et@%/ enedi am ne, and the ratio of said

crwmngbﬁSeﬁthyl@n igryinen enld Al rrsici ef adiéketaprafen Jp  etlylenediamine is
ag,&ﬁpfltlon according to claim16, wherein said NSAI D

g ‘oprofen, said conmpound is piperazine, and the

rati o of said ketoprofen to piperazine is about 1:3 to
Takotsmpssition2 dccoiding conplh t 1 @nwheenr daudgNS(AIDI & ietbfrofen, said

wherein sai-d NSAID js ketoprofen, sai ound is
CBF}B@W& isRIpergEge.: fﬁgtr,ago of saig; ketontp ﬁgﬂer@@ne is about 1:3 to

aBbResfzine is about 1:1. 24. The corrp05|t| on accordi ng

to claim 16, wherein said NSAID is piroxicam said

conmpound is ethyl enedi am ne, and the ratio of said

THier oxipesitiano aeqohding edickimns,i whetsusaid: NSAGDav letoprofen, said

c%m%)ound is piperazine, and the ratio of said ketoprofen to piperazine is about 1:1.

The composition according to claim 16, wherein said NSAID is piroxicam, said

compound is ethylenediamine, and the ratio of said piroxicam to ethylenediamine is about

1:3 to about 3:1.

The composition according to claim 16, wherein said NSAID is piroxicam, said

compound is ethylenediamine, and the ratio of said piroxicam to ethylenediamine is 2:1.

The composition according to claim 16, wherein said NSAID is tenoxicam, said
compound is ethylenediamine, and the ratio of said -tenoxicam to ethylenediamine is
about 1:3 to about 3:1.
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25. The conposition according to claim 16, wherein
said NSAE) is piroxicam said conpound is
weedhwhewned am ne, and the ratio of said piroxi PERUS06/016078
et hyl enediam ne is 2:1. 26,,6 The conposition according
to claim 16, wherein said NSAID is tenoxicam said
conpound is ethylenediamne, and the ratio of said
The %ﬁ;ﬁ@iﬁbﬁ O, RbRYAE RS dé1ai NS, | $hébiautaid | RShODaRownoxicam, said
3:1.27. The conposition according to claim16, wherein,
campamNSAtthylesediamiggi ahbhe ggi,oabf@@hdﬁmgxécangto ethylenediamine is 2:1.
et hyl enediam ne, and the ratio of said tenoxicamto

t hyl enedi am ne;.| , c pt ) rdj
B IR B oo IR RTRES) SR s b
af@duasblas igferendrubid abont 060 giggaler than about 200
nmg/ mL. 29. The conposition according to any one of
clains 16 to 27, wherein said co ex_has an aqueous
Tée IcoBPPIIHgn MCOHHRG{LANY ABHO blémsrrg%@ /%lt?felgcﬁgl%ﬂ?énplex has an
it ' f clainms 16 to 27,
oRARE SR o MO AEET S0 The
conposi tion according to any one of clains 16 to 27, .
Thardohgrositionpacesiding to pharomecefuclrioes 1§ tacteprhdtia the complex is
carrier. 32. The conposition according to any one of
BISHIS- 16 to 27, wherein the said conposition is
substantially free of one or nore of, or all of, the
The! taMpdifionaacurdiagtiantny eezyf chimohd to &7, further comprising a
pSolyethylene gl ycol, a N-nethylglucam ne or derivative
praraseptically aeogpiablegatieTder i vat i ve t hereof, an
adjuvant, citric acid or a derivative thereof, glycine
I‘Eﬁ c gﬁiﬁ?f@&dcﬁﬁiiﬁ?ﬁf 88 oneWrLEEHOI 6 &F 272 viIREdiN 8ld MR composition is
there6f, and an af kyl ammoni um conpound. 33. The
sulostpusily iften ohewoerdieng af porcllaifnthe 6ollaxtieg et firkgiagt, Remybalcohol, a

[ etoprofen, said,c ound i S, pipErazi i o
bR ot SAREBEETER: T egh BV Gehe A fihe o o derivative
{REGML a8 GjuiBItITEitri@Acidvéies gbmvdiive thatdD ghfideh® a derivative thereof,

ketoprofen to the p(iﬁperazi ne is about 1 to 2. 34. The
ghyserd ot & devivaiive draaeafgandoansdliyylammosiung Fepeints to 27,

further conprising an aqueous carrier and one or nore
TRALORE S dnC %!:éoYdigg CePLARhe1OUlkhER s NEPED is ketoprofen, said
conposttion accordfrng to any one of clains 16 to 27,
doutpohmd isqapgpazisd, sgjd @osipéaxi Hae an aquemos solubility ef greater than about 360

wherein said. c gsition . is stored in a clear .qgl

gl PReP oS DTReohBE S EPRITLE dis Bpdating Hgenf 2
further conprising: (c) sterile water; (d) one or nore
TRAAREHbh 6addr¥ing €6 aRy ahd 6f uinfseresto 2mdur(ie) comprising an aqueous
nore pharmaceutically acceptable preservatives; and

aakTER Aneh ORher rpweipélafm%ﬁwa%ﬁtace@%abﬂ%blgﬁfém 8.5; the

ratio of said NSAID to said conpound is about 3:1 to

O st 0 o Gt d18imsOf6 AL ANBARRY: doin terile,
'@%1&&11 ﬁﬁmpga%a rth% %O%Bﬁw@ m., pr esf erably abourt 1,1%%%51 Stertie
dfieoB@arr®b andt@herein said composition is stored in a clear glass container.

The composition according to claim 16, further comprising: (c) sterile water; (d) one or
more pharmaceutically acceptable buffers; and (e) one or more pharmaceutically
acceptable preservatives; and wherein the pH is from about 6.5 to about 8.5; the ratio of

said NSAID to said compound is about 3:1 to about 1:3; and the concentration of said
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38.

39.

40.

50, 60, or 75 ng/nL. 37. A process for preparing a
conpl ex according to any of clains 16 to 27,

w@ompni®eang m xi ng, reacting, or conbini ng saiPICTMBES20D5/016078

wi th pi perazine or ethylenﬁgianine. 38. An in situ

process for preparing a comnmposition conprising a

conpl ex according to any one of clains 16 to 27,

Nbwrinatwat 0. 1phgads so abdqriios esg/addi pEde@PE HoulB!' S, 10, 20 25, 40,
el Al Ds, in racenmic, enantionmeric¢ excess, or
QﬁﬁF%géga@Lforn] sel ected fromthe group consisting

of ketoprofen, dexketoprofen, piroxicam tenoxicam

AR B EH §pd iRy 5@0811}18? @&oﬁgﬂg%lsanz (quﬁt/ L 16 0 2J, comprising

conpri sing a corrpoun ecte rom dlam
Iy Eeatting, oo inkig raesNS AED eafh; plpm‘ﬁizlm ¥ étﬁylléﬁédlémme
sai d conpl ex |s formed in solutlon 39. A sealed

eous .sol ution, wherein

g ringe Cont ng a steri %lﬂg
('d oP‘iﬁ?f?SS ??%F“i”%%& Ceg)POél APBPESING & eampled Rpqaading to any
c@é Qibel&iﬁi@Sl@fd B@, whedeat Qzﬁﬁ r@déss Qbrﬁﬁfiéé'éaamdlrfgeaﬁé(g??rmre selected

and m xtures thereof; and (b) a conpound selecte
N aurecer@ﬁs@@mrlﬁ@enfs ep¢qsroa zhamsioaredic form, selected from the group
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said solution is fromabout 6.5 to about 8.5.
A sealed syringe containing a sterile aqueous solution, wherein said solution comprises

(a) a NSAID selected from the group consisting of ketoprofen, piroxicam, tenoxicam, and
mixtures thereof; and (b) a compound selected from the group consisting of piperazine

and ethylenediamine.

The sealed syringe according to claim 39, wherein said aqueous solution further
comprises one or more pharmaceutically acceptable excipients, optionally contains one or
more pharmaceutically acceptable buffers, and the pH of said solution is from about 6.5

to about 8.5.



