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NARCOTI C EMJULSI ON FORMULATI ONS FOR TREATMENT OF

SURG CAL PAI N CROSS- REFERENCE TO RELATED APPLI CATI ONS
wewgnamsoto 35 U.S.C. 119 (e), this applicatPOmnUsS2009/041991

clainms priority to the filing date of United States

Provi sional Patent Application Serial No. 61/053,571

filed May 15, 2008; the disclosure of which is herein

i ncorporated by reference. | NTRODUCTI ON Pai n can be

defined as an unpl easant sensory and enoti onal

experi ence associated with actual or potential tissue
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treat pain. Over twenty mllion patients have surgica
procedures each year. Post surgical pain

(i nterchangeably terned, post-incisional pain), or
pain that occurs after surgery or traumatic injury, is
a serious and of b Pai n
is usuall
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nmechani cal pain ich i s exacerbated by novenent

15, @Qﬁgﬁ%@ﬁ@ﬁ%@ﬁfw higl{s Perginifcosorg b@%"%‘@ﬁer apy,
etc.). The major problemw th post- surglcal pai n
managenent for major surgery is that the drugs
currently used have a variety of prom nent side
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the non-steroidal antiinflammuatory drugs (NSAI D). Two
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maﬁ\{ﬁﬁ‘e&r& a?'r an'jgg sﬁﬁa{léé a(?égf_?%l_nt'rﬁﬁgé 65l SR 584de% Mt pain.

Over twenty million patients have surgical procedures each year. Post-
surgical pain (interchangeably termed, post-incisional pain), or pain that occurs after
surgery or traumatic injury, is a serious and often intractable medical problem.

Pain is usually localized within the vicinity of the surgical site. Post-surgical
pain can have two clinically important aspects, namely resting pain, or pain that
occurs when the patient is not moving and mechanical pain which is exacerbated by
movement (coughing/sneezing, getting out of bed, physiotherapy, etc.). The major
problem with post-surgical pain management for major surgery is that the drugs
currently used have a variety of prominent side effects that delay recovery, prolong
hospitalization and subject certain vulnerable patient groups to the risk of serious
complications.

The three major classes of pharmaceutical drugs used to treat post-surgical
pain are the opioid analgesics, local anesthetics, and the non-steroidal anti-
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channel bl ockers) are adm ni stered non-systemcally
during surgery. The system c adm nistration of drugs

W@ eoopakiosve pain after surgery is frequently PCT/US2009/041991
i nadequate. For exanple, system c adm nistration of
opi oi ds after surgery may cause nausea, the inhibition
of bowel function, urinary retention, inhibiti on of
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Fentanyl is the generic name for the conpound L/-
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phei“.%m?ﬂﬁﬁeﬁ%ﬁ?'{%ﬁl@l%g%E“{eﬂé”@%?%db?%? oBsloEBLEILS. Pat.
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citrate
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confRtbamy inddd oLRIse | kBB BFRIORAI Ot bty FfaWpduces

under the brand name FENTANEST(tn) Wwhich consi'sts onl
histemine relaase, angorespiainsy deprassionnp eaerechofi-iveslteaignyl is

L BiREleTEh 4 B bup o Bhaed DPediee Wrtinlsnaatyanc
trargdiefmbpadrdnddtigips. do exi st. For exanple, injectable
fentanyl formulations can cause unwanted central

nerV@ipdissPiccianleriantanddognuatiens bave begngigvaloped to date. One
such8SRhRHSH Yo SRR ARate A brREGdHh #d DRftSd States under the

brand name SUBLIMAZE™ that includes fentanyl citrate, USP water for injection,
and sufficient sodium hydroxide to raise the pH to 6.5. A different fentanyl citrate
composition has been sold in Europe under the brand name FENTANEST™ which
consists only of fentanyl and USP water for injection without any deliberate pH
adjustment.

Despite the utility of injectable fentanyl formulations, certain drawbacks of
such formulations do exist. For example, injectable fentanyl formulations can cause
unwanted central nervous system mediated side effects, such as respiratory
depression, sedation and dizziness.

As such, there is a need for the development of an injection formulation that is
as effective as current injection formulations and yet has a reduced incidence of
central nervous system mediated side effects.
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As such, there is a need for the devel opnent of an
injection fornulation that is as effective as current

wo ppoeasioon fornmul ati ons and yet has a reduced PCUS®NO@I1991
of central nervous system nedi ated si de
ef fects. SUMVARY Met hods and conpositions of treating a
subj ect for post-surgical pain are provided. In the

subj ect net hods, a subj ecé is treated for
post-surgical pain by ad : ng to the subject an
ef ﬁ\ﬁéﬁ]’wﬂg &%Déﬁ%ggiﬁj@s::ﬁf tge) tfg@ g gﬁejg'gf@g-pﬁsgsmgical pain are

proﬂﬁ'@@dlnnfﬁ@t@bjédﬂm@ﬁ@d@l@@u@@d’:ﬂﬁ't@aﬁéﬂ‘ﬁ)rlﬁ@@t gd®yical pain by
narcotic active agent, oil, water and a surfactant.

admMiNisteTRIDi e subiact aareftaelive BMaut 8 amnmscelibprasision, e.g., fentanyl

e B BRI RLHA8D At b Sy P b e

narmm/ﬂid?ﬂﬁ‘é dg ey @l, Wwagbossd tammrfat:famtAlsofprEﬁdedraeeh(etthads of
on pain-related scores vs, tine in mce.
ma@HB\XBe eHijest ?@H{%O%{Ofmé#’ﬁt@rm asapyell 85 gHs N‘%trigc'lide the emulsion
forrR k€l ated scores vs. tinme in mce. Figure 3 shows
of ﬁlgﬂ?n i bition of pain by Fentanest(tn) and fentanyl
emul sion A. The effects are expressed as area under
curve (%of F ) F| gur e 4 shovvs the
duratlon of S g F Ei LBAMAL S

ane a ar at i
A (hobe e g'@ﬁ?& 20 A TR . e
m|c€1 Straub's tail reaction was observed for 1 hour
after adm nistration and duration of the response was
surﬁ*reure Rebowvs the ptiepisaf éentanyl ersEivianf A ani pain-sehatgdscores vs.
the response. Figures in the colums indicate
t'm$ PQﬁ%‘l‘b of animals which showed Straub's tail
I eghgie sﬁb%sfﬁﬁ’é n‘ﬁlﬁtﬁtl&?bf PAIAWY PERtane5seand fentanyl emulsion A.
Fentanest (tm or fentanyl enulsion A, Figure 5 shows
Thebﬁféeczls AEe EXPIIeSEed aswrea uader ounvg (PeohFedianasi™h of

Li'-r}gure 4 shows the duration of Straub’s tail reaction induced by Fentanest™

and fentanyl emulsion A. Preparations were administered intravenously in a volume
of 0.10 ml. Straub’s tail reaction was observed for 1 hour after administration and
duration of the response was summed. Results shown are mean £ SEM of animals
which showed the response. Figures in the columns indicate the number of animals
which showed Straub’s tail reaction. Six animals per group were given Fentanest™
or fentanyl emulsion A.

Figure 5 shows one-direction locomotor activity (e.g. duration of round
behavior) induced by Fentanest™. Fentanest™ and vehicle were administered
intravenously in a volume of 0.10 ml. Results shown are mean + SEM of six animals.
P < 0.05 (Dunnett's multiple comparisons).

Figure 6 shows one-direction locomotor activity (e.g. duration of round
behavior) induced by fentanyl emulsion A. Fentanyl emulsion A and vehicle were
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behavi or) induced by Fentanest(tm. Fentanest(tm and

vehicle were adm nistered intravenously in a vol une of
w@2M9040052 Results shown are mean SEM of six BEI/D81089/041991

*Pp < 0.05 (Dunnett's nultiple conparisons). Figure 6

shows one-direction |oconotor activity (e.g. duration

of round behavior) induced by fentanyl enulsion A
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DETAI LED DESCRI PTI ON Met hods and conposi ti ons

treating a subject for post-surgical pain are
provided. In the subject nethods, a subject is treated
for post-surgical pain by adm nistering to the subject

an effective anmount %T/ﬂ’ ggrgggbmml,@i on, e.g.,
fentanyl emul sion, ' [

entvdihwes tahd ddmp(%’mbﬁs @frtréa:trn@udt enbjeoleOIr Ipobusl@rg&:al pain are
narcoti ¢ active a% and a surfacta

Projped- Iy 66 SYSIPCchme H@@%&%U@?C%IUG%‘?Q feg @ébﬁ@'@cm pain by
adn?mgte%r‘l td tﬂ%%bﬁ’édt %ﬂsef 'almci@t k bhadrBétic dmalsie etgefentanyl

nuIS| for I ons. ore the present inventio
emuilermr fdmwlatmrgﬂreae&alncmnhodlmerﬁs itbe teonwisionridemglatans include a
i S_not articula

nargoliattieradshical el and g siertar AlS drautipd a1 insthods of

mal’qhg'tﬁe §h§j@cf emRRi oM AR FRARRMS AAkel BE KIS HRANALIOEY thS efhulsion
herein is for the purpose of describing particular

forrauistdnsrent s only, and is not intended to be liniting,
since the scope of the present invention will be
limted only by the appended clains. Wiere a range of

valButsrd theRsrevedisitlvention i& de3dRbSH aPgrdaiét deraitht is to be
i nterveni ng value, to the tenth of the unit of the
i

undegstepd [thatit Sum@ﬁ@*‘t'ﬁé‘oébmltéﬁttoaaé%ﬁW%f meediments described, as
such may, of course, vary. It is also to be understood that the terminology used

herein is for the purpose of describing particular embodiments only, and is not
intended to be limiting, since the scope of the present invention will be limited only
by the appended claims.

Where a range of values is provided, it is understood that each intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates
otherwise, between the upper and lower limit of that range and any other stated or
intervening value in that stated range, is encompassed within the invention. The
upper and lower limits of these smaller ranges may independently be included in the
smaller ranges and are also encompassed within the invention, subject to any
specifically excluded limit in the stated range. Where the stated range includes one
or both of the limits, ranges excluding either or both of those included limits are also

included in the invention.
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ot herwi se, between the upper and lower limt of that
range and any other stated or intervening value in

wao b@v/1st084 ed range, is enconpassed wi thin the PCT/US2009/041991
i nvention. The upper and lower limts of these smaller
ranges may i ndependently be included in the smaller
ranges and are al so enconpassed wthin the invention,

SV RadY oSSR o Vs braprecedea by
the R&Yh "outherHe @lrhs abb @ G SsE Rbrtdh RO pRIVidEelitepdl SeBbBrt3br the
those included limts are also included in the
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the el o B 4 oPE QIR WPGTei o PRl near o or
appioRRitély fospdditRafiy asditcitrabet, ied nbhr OF SHERPnati’y Werekited
as a nunber that 1s near to or approxinatel

_hee (imtely the .
NUMARERIBRY DR NUMBet whihp ire edeantextin ydtieh i Prapatrd spvides the
: i 0 ; r oxl.nait specifically
SUbr@tea{gﬁltg‘ejgawB%@??f EhtﬁeSp%rng?’gg}! P%dﬁ%?jo@rﬁ% ing unrecited
nurithdessragfifed athenvizet alMeatinical antilseienifit éxtmg osedhhefein have

it is presented, provides the substantial equival ent
the same@eaping; 45 %%IF‘PTW}%HF‘ Y§aNBEePNe ohPElRayilhiadhe art to

_ e ol : . £ _
whih D5 IR el 0 e Bl Aty 00RO, R RIS
equivadeniftodna$endescrided hereim ¢drealaptbet usashindhe tpnagstice or testing of

i nvention bel ongs. Although any nethods an terials
the grsaL gt Bh T sent s BsEatIREsE AR BT HS ArS now
destlie®gbe used in the practice or testing of the present

i nvention, representative illustrative nmethods and

matAdl publicatiors aBd paedyds iched in iis spedification aedesaid incorporated

oy RRERES et & Mol ARB Ao e el ddlicaty ano
indipiddkll¢ Bidicedto patiedirpvrited dpeecidréned d arglincorporated herein by

individual ly indicated to be incorporated by reference ,
refespacafedisplose goddassripe e maihodeped/onmatepalgiig epgaection with

e i
priocitd &te filmgpdiatarandpstiduld abt be coastrwed as andidtissipurtkat the present
inv%ljog:{stgglt,:eggqléd{!olt g&pgg{?gs ana igg’ltign B?tvir?uee Sfo Sr%rriH\?gntion.
Further, the dates of publication provided may be different from the actual
publication dates which may need to be independently confirmed.

It is noted that, as used herein and in the appended claims, the singular forms
“a”, “an”, and “the” include plural referents unless the context clearly dictates
otherwise. It is further noted that the claims may be drafted to exclude any optional
element. As such, this statement is intended to serve as antecedent basis for use of
such exclusive terminology as “solely,” “only” and the like in connection with the
recitation of claim elements, or use of a “negative” limitation.

As will be apparent to those of skill in the art upon reading this disclosure,
each of the individual embodiments described and illustrated herein has discrete
components and features which may be readily separated from or combined with the
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invention is not entitled to antedate such publication

by virtue of prior invention. Further, the dates of
w@embitemsd on provi ded may be different from t heCHU$2009/041991

publication dates which may need to be independently

confirmed. It is noted that, as used herein and in the

appended cl ai ns, the si ngul ar forns "a", and

fealuy sl aﬁﬁbﬁfr%(ﬁbgé?%w% BB el i Eﬁeﬁ%ﬁéﬁ)fn%the scope
or st dthiaé HFes'&Yrrﬁ/%nﬂéﬁfAW rd e rRb I8 AMYbEBARAA Ut in the order
el enent . such, this statenent is intended to serve

of earentsmeede@@mn aay PHher ordersshich is lagicadly qlossible
term nology as "solely,” "only" and the like in
connection with the recitation of claimelenents, or
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t hose of skil inthe art u on rea

emylsigp feguriatiopa are deserned firg i greateriswg@ljrfw@w@ by a review of
meﬁt%agrfbrb&% QHH% ItIJT1 egb?frﬁﬂ’gtt% rh?{]oelﬁrgéytln%e g&ﬁbs the formulations.

onent ures separ
frontor conmbi ned with thefeatures of any of the other
enbodi nents wi t hout departing fromthe scope

sever
NA%QOT;%EMUPS'@N Ftcf‘fé\"%?éﬁt i nvention. Any recited nethod

can be carried out in the order of events recited or
in any other order which is logically possible. In the
f o|Trt:eAfstrtgjestertarb@tﬁsemumésorefnmEjlatimnfsdndudatai ranrsottmdctive agent.

NarfFBid By S0 Ss i TiEias: Are Pajoft (Rt Plsy BoriyS P Rfd Hetebror
agoPRIE R BpIRIEPAA Biolde ORI P Spigid Ktd Foudhy

may include the fornul ati ons
SYNPORMOUA TR IONS!TRE ges ati¢allytdanate atdlasseohnarcetic Compounds

chal QiR b Ryl LR CoRif P ol in PRIGERIES similar

to nA@Phired 6 béing eadablecsiodie/AgsMingé & drog Ihudmgcuvohtam@mﬁt
opi oids, "Oplates" and "Opjoids" are roug

forrwscnrﬁré@tlglonewﬁtammtpr@@ﬁarerSe:&peglfla@lw@trée term #piatgs” denotes
cong%%tﬁﬁ{s c,%n? ﬁgsfu Mﬁgﬁ%f H&SHrnQyorqﬂ%é]ﬂe structure and

I on-sustai ni
possem;rhgrsotrte afmnmh tmanp,rorba&lr ogtrreamabidereoéptoorsubtyspreenExamples of
into a drug havi n uoh addlaﬁtl onformn
U

ar,
Opigiga ke NS EURYRIPAPIRY NS S5y RalEexong, di fq%&%ipl {7, anypeompound,
peptiBEBr MM ALES WHIER QUSRe not containing the fundamental morphine or

thebaine structure, possesses some affinity for any, or all, of the opioid receptor
subtypes. A non-exclusive list of opiates and opioids includes morphine, heroin,
opium, cocaine, fentanyl, ecgonine, thebaine, etc. Commercially-available opiates
and opioids (and exemplary trademarked names, where available) include: alfentanil
("Alfenta"), buprenorphine ("Temgesic," or "Subutex"), carfentanil ("Carfenta"),
codeine, dihydrocodeine, diprenorphine, etorphine ("lImmobilon"), fentanyl
("Sublimaze" or “Fentanest”), heroin, hydrocodone ("Vicodin"), hydromorphone
("Dilaudid"), LAAM ("Orlaam"), levorphanol ("Levo-Dromoran"), meperidine
("Demerol"), methadone ("Dolophine"), morphine, naloxone ("Narcan"), naltrexone
("Trexan"), beta-hydroxy 3-methylfentanyl, oxycodone ("Percodan"), oxymorphone
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conmpounds contai ning the fundanental norphine or

t hebai ne structure and possessing sone affinity to
w@pop9/1gn0sal |, of the opioid receptor subtypes. PERESPLEE41991

of opiates are heroin, buprenorphine, and nal trexone.

An "opioid" is any conpound, peptide or otherw se,

whi ch, while not containing the fundanental nnrphine

or t ne stru sses.. Sone.
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hine, heroin, opium cocaine, fentanyl, ecgonine,

Oplatﬁemdrmalmelscfromcﬁﬁw&wrae,l incladiiig rasbeallysieitved campounds,

syngr\gagli | ﬁné@q%&?ﬁﬁ?eﬁﬁ%’sfyémaegﬁ%n% oﬂdn?%nﬁﬁe d\gf‘ filtidn also includes

all |§@M@B§1®t@’@b&©n(er§e@§@ﬁ§ @ihere! salfsybubieslty of @aélﬁ ftingets|
(" Car fent a” ), codei ne, di hydrocodelne di pr enor phi ne,

Stef@P&O@Fﬁfﬁee%terﬁnﬁﬂﬂl ethars) whessvanifie existgpee ghsiech somers,

stereo ormr]o %tnés I(%\%Biot gmé?{o%% @ﬁh%&)ﬂe%&% gl’lc)chemlcal
desllgmambphanol ("Levo-Dronoran"), neperidine ("Denerol"),

mst ha%gr&o%}qrﬁ%p@s(deﬁcg g@ﬂ;relgg{rg)ém$ig%, the formulations
are%ggﬁfoé%hone@%ﬁh%tr% & pr ooprﬁ(?({/é;ﬂ glo})yltc)agr%foonq,e) I,IqUId na
secpadilifjgick with Whichulhiei ftrat I)qwd; wﬁlbnotanl)d Ir{ t&udieremabgdiments, the

subjigtefigh oA WL ARRRYE AR PaPAG ol WaRk ARy 2

sur@@t&rﬁeﬂ' hbﬂféréé’ﬂld‘ﬁct%téﬁé{t lcind8EILYE AnCiBIa UAS Bescribed above,
synt heti c conpounds, and sem -synthetic conpounds. The

whefef insame sagesdhe eplaidéncludes fesiany.d.e. sdil etienel4, piperidyl)
ethers, salts, and salts of such i Ssoners,
progﬁb%ifigomr s, esters, and ethers, whenever the

exifmi asgectof tws@bjestommorsmmmmm that@isé enfulsiend
ethers is possible wwthin the specific chem cal

fOFFHké'@tlgfh%tﬂCbNe @ eifpelivea@eun ol & PAACHE igHYe esat Byerifective
amO&itgs 'Pn %a;te@uﬁrﬁméﬁ‘teto S&BVHE%é %I?§|ré'6l f?édlﬁ W*EP' example, if the

prepara |on a suspension o
actioé ageet isi aruadesthetic, saeceﬁ@btlh/ecammwms thattwhdth phwldesr e desired

anesithlcceSanASTEET BPRRIERE FORDSP R FUdn 4 arte bt Gifective amount
mafhiyGepdifittg oRithe pRRIcEIar28vé& agent employed, the particular wound
being treated, etc. The amount of narcotic active agent in the subject emulsion
formulations may vary, and in certain embodiments ranges from 0.01 to 100mg/ml,
such as 0.1 to 50mg/ml and including 0.1 to 10mg/ml. In certain embodiments, the
emulsion formulations include an effective amount of fentanyl. Fentanyl may be
present in the emulsion formulation as the free base or a physiologically acceptable
salt thereof, or a hydrate thereof. In certain embodiments, fentanyl is present in the
composition at a concentration of 0.05 mg/ml or higher, including 0.1 mg/ml or
higher, and in certain embodiments ranges from 0.1 to 10 mg/ml, such as 0.1 to 2
mg/ml, including 0.1 to 1 mg/ml.
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surfactant. The narcotic active agent can include an

opi oi d, as described above, where, in sone cases, the
wo@piooiteghosncl udes fentanyl, i.e., L/-(1 -phenetpgl/ug2009/041991

pi peridyl) propionanilide. An aspect of the subject

ermul sion fornmulations is that the emnul sion

formul ati ons include an effective anmount of a narcotic

o R Do bR R e R o veter
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agent in the subject emulsion formulations may vary,
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| . .
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ent any I's present osition at
certaunemh:odamerata e @l mBIudgsmbutos nioit Giméed to Boyh)mlamgul Mlive oll,

sesgﬁ}ﬁﬁb Fo(g%iecg@/%fj pegUHﬁO|L§ag‘lo§Nn$80queF@?$q§§ég& 8? eucalyptus
oil, h’fé%zluk’fﬂLdI%leraltytébldeﬁlHr@ loWOCHERH ?éttWacﬁH’@@fBrgEéﬂcﬁthetlh@ Animal

enul sions fornul ati ons are enul sions of water and oil.
oilsand fiat of ivkereskinclyble, Bukarematdinyies! to; beg-livefeoikisealipibssardine olil,

docBahdRabL 2Bl o amti TR A winstelire ABkefdForuce,
but @iré pet kefed o tiogicdpaelfifd (@.¢ dile.dbrivebdrom hedlkahed)heaphthenic

oil or water) (the continuous phase). The water
oilsde &k Ois brsed R @elaadianes).mnd Hematic Qj@r{@@@é'rha%ﬂtf&‘r aromatic

hydt% ;J&h@g Jie &Bbﬁ%ﬂwa‘f@h%’f mofethif e Jfgﬁeéé‘{@%g'o%hs can be

present in certarn enbo
usesIuEpeeI(ammd some émbndllnaéntensthessm]ectlémul@drsfocrhulatlons include
SOy g%r? !9,1 eO|H/%{C?I| I%h @S\%@zl 8| o(r:%lo w?actl%%gtt grle%f a(g’%er embodlments
include soybean oil, olive oil, or combinations thereof. Highly refined oils and fats are
employed in certain embodiments. In some instances, the amount of oil in the
emulsion formulation ranges from 0.05 to 200 mg/ml, such as 1 to 200 mg/ml and
including 10 to 100 mg/ml.

Also present in certain embodiments of the subject emulsion formulations is a
surfactant. Surfactants can include any type of surfactant that can be used for
pharmaceutical formulations, including but not limited to, phospholipids, refined
phospholipids, nonionic surfactants, or mixtures thereof. Refined phospholipids may
include phosphatidylinocytol, phosphatidyl ethanolamine, phosphatidylserine, and
sphingomyeline with phosphatidylcholine as a main ingredient. For example, refined

phospholipids include egg-yolk lecithin and soybean lecithin. Nonionic surfactants of
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to: sinple lipids, derived lipids, conplex |ipids that
are derived fromnatural vegetable oil and fat, aninal
woriovasdsd at, and mineral oil, or mxtures theP€DS20091041991
certain enbodi ments, the oil includes, but is not
limted to soybean oil, olive oil, sesane oil, castor
oil, corn oil, peanut oil, safflower oil, grape seed
ers
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aromatic oil ased on aromat
egonyalk 6 8P YRRR) } whtsposphatis A<M M ingredienh Thereombination
ratug‘;r,fog%eéu?a{wésf 'Pr??s{i’nffa&bhgmctﬁ? sﬁﬁh ‘éf‘SF#wl{cS’ﬁ f dns 3Nk

SOI’] ormul atl o

particudanylbmitey lasdon@iak .a Iqild emusibn caadmnebtaired. Als such the amount
conbi nations thereof. O her eﬁ% odi ments inclu
of syFaEaaH MAY vary; fapging in cefain sMROHPeRIsdram & EEQ 50 mg/ml, such

as 38! ﬁ{mﬁﬁﬂﬂ&d. %Bcbofﬁgﬁnﬁre enpl oyed in certain

enbo I'n so I nst ances, the amount of oil in
t hei)@"tam sindvodiments eftthersub;aemgemulslomf@rnmﬂahmszaleo mclude one or

mg/md . .such as 1 t 10to
moffeRisiREGan SPnanters” Ay T ot A5 st A ca e used for
pha?M*éb@Gt‘icéf%Hnﬁjlﬁtrbrfsoééﬂlbéh's%?as'é‘n érr@lé“ffcﬁlbﬁrénhancer Of interest

Surfactants can include any surfactant that

are dalty aeidadkal inglkdetpnirde 22 wgom&w Fithett natgal or synihétiagand

et safaseriflie Seisk i fiBRRHRe Bl s T yoep gelucing but no

I|m|id¢BtbQ§léarlcR§éldn@léld3bﬂ@§Phﬁdlelﬂlaﬂﬁd F¥miticcd didlginolenic acid, myristic

osphat i dyl i nocytol, phosphatidyl ethanol am ne,
amqbrﬂg@gtngth,kgy|r5@qrtai@ engpqgjl@gmsngaﬁ@mu,lw Wrﬂwlatlon includes a

h l
o A ol B3R TR TR0 Gl bR R otuca
the soyldsian fomeulttiom camoa]mgmfrorrs@:nfteclmlrngﬂnbﬁuom esdgim 1 to 5 mg/ml.

oAl e b S Pl b oAy scceptabi
o S8 Sy Ot RSB ich LAAR A0S bR 3105,
sucbrad fsdrorb foor Bulnatudimg from 6 to 7. In some instances, the emulsion
formulations include a pH adjusting agent. pH adjusting agents of interest include,
but are not limited to, sodium hydroxide, hydrochloric acid, phosphoric acid buffer
solution, citric acid buffer solution, and the like. For example, the pH of the emulsion
formulations can be adjusted to the desired range by adding an appropriate amount
of the pH adjusting agent.

Other additives that may be present in the formulation include stabilizing

agents, such as but not limited to, glycerin, propylene glycol, polyethylene glycol
(e.g., having an average molecular weight of 400 or less), D-glucose, and maltose.
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i nclude a surfactant, such as a refined phospholipid
is enployed. In sone cases, the emulsion formnul ati ons

wo pwbadwsa refined or hydrogenat ed phosphol i pi BCTHES100801#1991
from egg-yol k or soybean with phosphatidyl choline as a
mai n i ngredient. The conbination ratio of the oil and
the surfactant in the subject enulsion fornulations is
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one aor r
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"ermul sification enhancer. O intéerest are fatty acids
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sechbﬁ‘bbﬁﬁv tEl‘fléé@)ﬁéér? bé%é’as&é@ b9 B hring! tﬂ@'s%gﬁré&%fjdﬁt %fepaln

palmtic acid,” [inolenic acid; nyristic aci
mtelnskye(e gnpzmefrehated eud)r@c)llbebman Fehtanesrﬂwerainnylocmmﬂednje@tion

i ncl.udes a refl ol ei ¢, ac
forr Vgl SBe Tabaifsipe seeeibaR hiieid on Puibo Sutipn A at various
tlm@B’élrﬁé Qﬁerf Q&M}Hlﬁth% WBerrtﬁHer‘nlSéd?megltsl the ehRuISBA ri‘i‘)rmulatlons
such fromlto 5 ng/ni. Additionally, the emnulsion
desbnbedllhatelnm lezesh eRbibé C: nnmqrablel afficacl aeyccampamohﬂml feemiahest™

I n ain. e nents, the pH of the enul sio
teniegy el Bi TR o P yaple Be SBURRgPEMylgtions can
exh7b|t5an lel‘TE:lak’!QI 559 oF pﬂéﬁt@r %GCH as'1'@)°/§ %F@réaﬁéF R68ing 115%% or ﬂreater
emul sion fornulations’'include a pH adj usting ag
thaatﬂ-'ensztnewMafgetarwl cifrateningrotioth formelilatier). Ibtaerialreemt»bdlments
ed to, sodi um hydroxjide, hydrochloric acid

Fe%ﬂ@%ﬁWeﬁ”&a@/& Ptﬁf%fﬁl%ﬂitlogbfpuwlﬁﬁlonc’ﬂm@fﬁetaéwi gMuligr A suppress
palrzm’ﬁé@é”% f%r rli IF a éd‘&org)olg)ég)f@"%@ 7 B/h%?;#eé?&eé/?r g fmin after

rons can
admlarsgatlbm, amhﬂeﬁ% amd 49% wespe&ttleewmaomhln(ﬁftdrfaejrmhistration as

|Ilus1tr,#t$ig1 E%pa en{a,ngn? r@paglgln;ltn\é%smtg;%%%smtxe reductlon c?f pain
intensity (e.g. pain-related score) by fentanyl emulsion A, expressed as area under a
curve, is 50% or greater, such as 75% or greater, including 100% or greater than the
area under a curve for Fentanest™ fentanyl citrate injection formulation. In some
cases, the subject emulsion formulations can reduce pain intensity expressed as
area under a curve by twice as much as that of Fentanest™ fentanyl citrate injection
formulation, as illustrated in Figure 3.

In certain embodiments, the emulsion formulations described herein exhibit
reduced central nervous system mediated side effects as compared to Fentanest™
fentanyl citrate injection formulation. A reduction in central nervous system mediated
side effects can be observed by comparison of the incidence of Straub's tail reaction

between the emulsion formulations described herein and the Fentanest™ fentanyl
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agents, such as but not limted to, glycerin,

propyl ene gl ycol, polyethylene glycol (e.g., having an
war@ragesnol ecul ar wei ght of 400 or |ess), D gbayoSm®P9/ 041991

and mal t ose. Such agents may be included in the subject

ermul sion formulations in an anmount ranging fromO0.1 to

50 rrg/m such as 1 to 25 ng/mmM. The subject fentanyl

oSBT Byt e Bl P kb B PG S B bnin
of thé‘hﬂﬁbeocﬁll FonigH|cahiuddl as %e%smve ahpspetil Coibh&sRY for opioids.
Sankyo Corporation, Tokyo, Japan). O interest are

Strauh's Hibeattiemis medisted by i agiort @h@@nws amililessasio-goccygeal
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exaife RIS b RaEon, S TLBAn HGEE TR Hplsic A, as

illustaid s iroTadie Rbelsds, tidimcldomeRPISIRILA tafilreaction in mice was 50%
adm nistration. In certain enbodi nents, the enul sion

or less, BUChEISETRY O de9s araompakichiodtentanest™ femtanyl citrate injection
C arabl effica ared 0 Fenta .t( ,
forrp QRN S Br ol iy BT rORBR ol il (rPSTREE b Espgrimental
sectibe bemw.9h @R ribafT imdtarices NheChitagombbStragh’ sﬁtéﬂ Fedpn I8P fentanyl
or greater, such as 10% or reater i ncl ud mg/ 15% or
N

emiglsiont A wasHEeRs e 38 SYEN ©86)75Fe 0f dass, indluding 867mpeless dan that of

FerfahtihoteRity alet k@ SRRANATER. 2 SRR Biriadn

emA§pé@:ﬂ; & eI EISRNMBHMAUIaiibAS Bidctoseel brepalBo ill@deEmulsion
score) by 6 1% and 78% respectively, 15 mn after

forradiafians thaiexbibit radce bsain merisiedraide etferisdpych 8o apiincrease in

oneSlikgeioRih Bl Bt TR #25  LesrtFORL0 i bo BHERH . ffftanestn

fen’daﬂ??ﬂﬁhﬁe\’mfébtl@n O ilafiéh FHREx@ENIE) theyddr8iérByfound behavior
emul sion A expressed as area under a curve, is 50% or

foll@megt@tmmwmoa@f 2536 g/ Ny rdesef FeanaﬂTiMnf@nuarM/@@"ate injection

forrfuRRb T or IR AR NS A Mo 48R ignfesrRoiang: thlibrated n
Figlife® 5HRd 6Chs @@érﬁnﬁ’éﬁ U@lh@lthéb's%y? pﬁcﬂacéﬁey@@e@m the
I nt enS|ty expresse as area under a curve y tw ce as

Exgmmerﬁgl sandion drelewningestai empodimentsy thecduragore of round behavior
is 4b%ﬁ10c5|JI8§s, such as 35 min or less, including 30 min or less following

administration of the subject emulsion formulation.

Additional aspects of the subject emulsion formulations include emulsion
formulations that are storage-stable. By storage-stable is meant that the
compositions may be stored for extended periods of time without significant phase
separation and/or significant reduction in activity of the active agent. In certain
embodiments, the subject compositions are stable for 6 months or longer, such as 1
year or longer, including 3 years or longer, etc., when maintained at 25°C. By the
phrase "without significant reduction in the activity of the active agent" is meant that
at the end of the storage period, there is a reduction of 10% or less, such as 5% or
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formulation, as illustrated in Figure 3. In certain

enbodi nents, the enmul sion formnul ati ons descri bed
whereilmoexhi bit reduced central nervous systenPOEUSHDE1991

side effects as conpared to Fentanest(tn) fentanyl

citrate injection formulation. A reduction in central

nervous system nmedi ated side effects can be observed

less, é%@y%ardoéon s | Rﬁe @ﬁﬁY'g’egﬁﬁPMé %‘35@@0'%3@@4 e activity
of tlh‘@%\@il\yb Q@%ttéﬁhg%@gﬁ‘fhﬁﬁj of the dt6rlgRMErIL rate injection

formulatTon. Straub's tail reaction in mce is an
S-shaped dorsiflexion of the nouse tail, which can be

e AP TR PSSP BT AR LBl S amons
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cut,pUNEdUe} INEiPrtiedr, i0F W) ng) thueR’ amiediv AEkiditg those
thatsérr 3%11*? )L élfée rgfc%PBch%BuPé’s WHeEhdRRvaIVA BF pr%)ﬁ?r?vaﬁx}é} hAs used

as Cco ared to Fentanest
hereunt Pms&»surglealtp Cﬂ@ESﬂUId)t&hCth N that@cnmmemmmjtra@ axiernal

ohyRERDYalie: BT Sombrthddients \hos St tita R, Run bt gemal
paif, 3de fhRaghi ) cfu@rtrélﬁﬁa 8@&# o?lﬁéls%r@ﬂwa& A& %@%@htdll?%&s with a
such as 75% or less, including 36% or |ess than t

traupnatiewo andser detiperaatyalagiwit] asargicalipeigionbris used hereln "pain”

nclpAESHRER&BEn flo M SEMARLT R iRl Faf e g stea

objédtivelydgnc subiscively,arsing phinstdrédrand @N’i‘érbhéthb@é ue.ed with
brain nedi ated side effects (such as an increase in

proggelsavelbkopwh in oAbt Bestazurpigat paineag used hgrein, includes
aIIoB?H@\él ar )pamaa %rtlﬁﬂ,lhﬁ E@gﬁbéggﬂ éé{ﬁ]n%lfygé\’ot@wéé pain) and

e |nJec Ion 1Tornu

hyparalgésiari.ef inoresskdoelsponss td alsltumdlmmtrwmm noshalbtpainfudf which
citrate

cari pjldet BN GhaA dnP O Al G Iyt NERie SPGiome RApogiments, the
ekt S9RREhShor By EURABISG i) RS Eqin
paim (e. ghper3|stent pain in the absence of external stimuli). In some embodlments,
the post-surgical pain includes mechanically-induced pain or resting pain. In other
embodiments, the post-surgical pain includes resting pain. The pain can be primary
(e.g., resulting directly from the pain-causing event) or secondary pain (e.g., pain
associated with, but not directly resulting, from the pain-causing event).

Accordingly, in one aspect, provided are methods of treating a subject for
post-surgical pain that include administering an effective amount of an emulsion
formulation of a narcotic active agent. In some embodiments, the post-surgical pain
includes one or more of: allodynia, hyperalgesia, thermally induced pain,

mechanically induced pain, or resting pain. For instance, post-surgical pain can
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Experi mental section below. In certain enbodi nents,

the duration of round behavior is 40 mn or |ess, such
wW@20035400N or | ess, including 30 min or |ess fRCT/O8I00Y041991

adm ni stration of the subject emul sion formul ation.

Addi ti onal aspects of the subject enul sion

formul ati ons include enmulsion fornul ations that are

ora stable. By staora stabl e i s npant that
incIR RSl i e ATD AL Bl bRl Homp Sasetr e post-
surélbﬂﬁpé{mtirﬁtﬂl%essf&‘ﬁhé'pﬁ\@rﬂtB)P*il%%@in eppfialdiRnengdn®ant at least a
Significant reduction in activity of the active agent.

suppresséon ar an analioration ef the iynmnidins sseoiatrsvith ding candition

affh,%@nra@g} g%g?tug}lﬁ%@gu érglsg %gea{r’i %régpor%gpﬁ & @,ﬁ%ﬁ in a broad sense

to r&Rr i at Redt atredddtionBi th@még”if tage of éérabﬁetéﬂ ery.f syEaptom,
reduction in the activit the active agent" 1Is

asspgigird WHBthe eopgios hging fr P/@%t@dsﬁléﬁrh@% PR&Y: IA§OSUClhh #eatment also
mcl@dé?g@lﬂﬂo‘?'%)Mﬁengot?{%%ronhﬁl% 'is EUﬂbI@[{@ﬁr{@% t%&se;’.gt,ip\;gvented from

l'essin t
happegeiry, oosumped tq. ! teemacited,i duchdhat the sabject @odgrgdr extperiences

e SRR S o B Al cbrais
con @EW @iﬁe?ﬁb %Za‘ﬂ@dﬁ%@suﬁﬂir‘é‘é%é’%%rﬁéﬁbrﬂ?éd"&‘?&/or

eat | ng a Su ect ost surgica
prevemisd g gi whembﬁdlmentmmparajjmays s@ppredsed, ameliorated
ost -ingci sbqona ost raunat i ¢ _pai

RSl e dan S ted HAITR dforlf pain. 1b STk telser, the

pan@ﬁs &, PHIximBHASA/BF Real fchcbﬁ?é @i“mofré?@ﬁe(t 2bf wRieRshitfuPna, wound or
tissue of an individual (including ose that arise

inCigiodm al | surgi cal procedures, whether invasive or

Qo EEb s S E Sy RER P Rinp R RPLRB L &R BF afetrating
e i E‘rgﬁﬁ?“’é‘?‘“'ﬂﬁ?“é?ﬁ%'?ggfﬁm e St el

admipisierNg v@a‘iumﬁc’[l%ﬁlﬂ@'ﬁ@r{o%yla @B%rlné@éhadbﬁwépﬂy%% the
emWsFo'ﬁ f@rrf1ﬁ%'t15ﬁ§ bSn %Ué@%m%ten%ﬁl ebr’ﬂﬁrt@ta‘ﬁl é’ct&ﬁ? leélgl ho ‘?esult in

I'NCI Si on)
extesmal traphiapwoand drhmcusensmomas etﬁrgeay rForaaxdrru&e rtheaa‘nmh)lelon

forrﬁ@l%ﬁég%gﬂg)é&cﬁgin\(ﬁl% dms”gl? ec SlhyZptp%?rlég h§>urs 10 hours, 15

elrief ﬁ(‘i‘&’i’léﬁacr'él}/ hRoR, suchestr 8&)9 HevalalRAYE; olsvdts&heek, two
weeks, three weeks, or more prior to the activity likely to result in external trauma,
wound or incision, such as prior to surgery. In other embodiments, the emulsion
formulation can be administered during and/or after surgery or activity that resulted
in external trauma, wound or incision. In some instances, the emulsion formulation is
administered 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours, 24 hours,
30 hours, 36 hours, or more, after surgery, or activity that resulted in external
trauma, wound or incision.

In practicing the methods, the emulsion formulations disclosed herein can be

parenterally administered to a subject. By "parenteral administration" is meant

administration by a protocol that delivers a quantity of the emulsion formulation to
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allodynia (i.e., pain due to a stinulus that does not
normal |y provoke pain) and hyperal gesia (i.e.,

WO pwpRa®ed response to a stinulus that is nor nedT/¥S2009/041991
pai nful), which can in turn, be thermal or nechani cal
(tactile) in nature. In sonme enbodi nents, the painis
char act erized by thernal sensi t ivity, nmechani cal

the-sH ﬁ’? Ie\:g;énc@glegg sg{(@erﬁdqggnﬁ eglgallé.ﬁég%ég?%tepo%er than the

dig&stRedi 4N Eanides 80sarchtErEl éﬁhldi’s"tfdildnﬂﬁbluaésbut are not limited to,
nmechani cal | y-i nduced pai n or restlng pain. 1n other
¢

intramisclilae imjestionhntisyenogsingean, ranademedl aipsorptiost inglation, and

the {Rb oo P BhReR S, BalsEihy iy G ek dfiegron using ar

injeBBoMdERvely deRPRieN TRE ot e diSion Botmuationl thzg 64 bdmlnlstered to
resulting, fromthe pain-causing event). Accordi

gl
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prlo?‘g)fbnlaefgttrea%eﬂp%%hﬂ#f i gt L& A1 c'éfﬂor} ér‘ﬁ%H ifents, the dosage of

tering an e anoun

actit@ragehathao i @cﬂmmm@rempercd@sm \éee@Q@ﬂges h@ms 00®0 250 pg/dose,
enbodi ments, the post- surglca pai n i ncl udes one or

suchuisel ®ta 120 ucaimeamcl%qm dﬁg@é 08, ug/desardlasging gdidebaes for
{
em Rl 1o ECIAER05 Aoy BERERERR A o bBY hEBER day e an

may beusesiopéd Wtﬁﬁﬁé@Ub[e%bhﬂlﬂlsl@ﬁllfcﬂmdlé\tlcﬁ@e cases t he
post surgi cal pain includes restlnP pai n.

"t rreiihan@speets'altbasreiect meshorsdineiuge m@t’@dséor increasing pain
inrGRYBR PO, 0reAD BRSNS DALl BRI O B ectuctian,

RSSOCH Bt & he “con on a ing The sd

dimiistiraesuam/es siiimizatibrasfeldio agsociatearneittu sed ery mcublbnan‘auma
sense to refer to at |east a reduction in the

or wRiHl (incledige rediieach FimEtished, gnd/afyaipiBized sebRStiNe Pgreeption of
[ i
i, A5, RAIAR B AL ST SRS Rabngfg recorery
from sncgetry,oas well asrgrihainelng iechviytfeain veoumnd, trauenegictiejdry, and/or
om happeni ng, or stopped, e.g., term nated, such
|n0|§|ﬁgt the subject no | onger experiences the conditi on.

As |idcdppréigionmat a!tﬁ&idfﬂ@eﬁé%@ |§Q§N@\%‘Iy ﬂihdlﬂﬁereln to treating
managi ng a condition. In certain enbodi nents,

or psievemimu rostsusgipprrain e emesiosrfatradlatinds can @eaﬁhnmmered
oerGlican e ATa ERARSITERSLATY BFERER 1Bul T R AT fypacy,
injuPiod waurnehAens einpdidteod By @neaskilkRaisashe BR€an activity with increased
risk of external trauma, injury or wound encompasses dangerous vocations, combat,
and/or sporting activities.

In certain embodiments, the subject methods include a diagnostic step.
Individuals may be diagnosed as being in need of the subject methods using any
convenient protocol. In addition, individuals may be known to be in need of the
subject methods, e.qg., they are suffering from a target disease condition or have
been determined to be at risk for suffering from a target disease condition, prior to
practicing the subject methods.
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pain is at, proximal and/or near to one or nore

site(s) of external trauma, wound or incision.
w@daotsweal aspects of the subject nethods i ncP@m©s2009/041991

met hods of aneliorating and/ or preventing the

devel opment or progression of post-surgical pain by

adm ni stering the subject emulsion fornulations. In

cer ain enbodi nents, the emul si nu

ApBesFen asrrarmens ey We Pystablighod in A Hsségoment

ma}ﬁ_bb?féﬂﬁ)'rm*eﬁ%d%d dﬁf'P(s'HS]@che 28k S0 Buch Usbernaioassbehavior

or exanple, the emul'sion fornul ation can be
suchds ieiastien wsmumfagtﬁéexmsw@us ang the like, Assessorant may also be

oas D e SRS PG S Bt

varioUs Pairescdleor Sé® 6.§¢ Kfattz evalt Burd kehiry, NaYth Amﬂ (1999) 79 (2):231-
exter naI traunm, wound i nci si on, such grl or tO

52; (iargerny et iah btAasm Sé(ﬁ%@mrMﬁﬂége {20023 23(3); %3‘9
f Orli‘%lh%l'ié?'?n ?@p?oy@%?bt%ﬁ'l%ﬁ%gg & Bgur%'édcéf%h?ff hgﬁordlngly, in

surgery or a resu I n externa

som® enbodimenis pamrrelldafnsssub;ecntmelyafnmmru/blg cﬂmelr\md)aftem 2,0ra
f or nmul at| on is adm njstered 1 hour

few N3 {and i $RI08 SMRPHHERLS; Pfﬁkﬁéh%ou@@ EQM U‘ other
emﬂtizcgfn%ntsg% IRf 128y étﬁfel)ﬁtf)rt nlaét‘r{féi’;‘?bgser%d%\‘%tzweéy48 60, 72

resu |n ext rnal ‘trau I nci si
or moregh@os |f@|lcwgng lsargesy m«mrdactlvntyaseauataobmtlﬁ evounidaari teasna).
di scl osed herei n can be parenterally admnistered to a
subject. By "parenteral adm nistration" is neant

PRFde\WAWO%ItMQfHCQj‘S by a protocol that delivers a quantity
he emul sion formul ation tothe subject, e.g., a

patlent suffering from post-surgical pain, by a route

i S8, SR BBy b Ry 3§ EofiBhien

emul@mbampkdtaéoll Mh eetthidnembodindaresate propgetivemethods include
transdermal absorption, inhalation, and the like. In

mixirgr ara ARl ehagen tnwitey ansholb aneremulgtivingitae mixiuss frar axample, an
m;ebfu‘éﬁ%{al\@ﬁt, & n%”@x/l'f\” ﬁ‘b@%{dc‘éﬂ tg%{%ﬁﬁﬁ@ﬁ rqS(EUI%eOf T06Gita le ail.
anoun (0] e I on

[ St oh Tornulat I's adm ni stere

Initiaig thebnigitire way beaoygtypeEmdisifigdo Foaeramphs, faf roligh teondsification,
such as atie

Horfgras (YR e eug Tl Con o o 0k MRPRERTSET (SRb) can be used.
AfttR8SxRe is roughly emulsified, the mixture can be finely emulsified, e.g., by
using a high pressure emulsification machine. For fine emulsification, a high
pressure homogenizer such as Gaulin Homogenizer (APV-SMT) and Microfluidizer
(Microfluidics, Newton, MA) can be used. In addition, for fine emulsification, the
emulsion formulation may be treated by the emulsification machine more than once,
such as 2 to 50 times, for example 5 to 20 times, at a pressure ranging from 500 to
850 kg/cm?. The preparation methods can be carried out at room temperature or at a
temperature lower than room temperature. In certain embodiments, the preparation

methods include flushing the emulsification machine with nitrogen gas.
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active agent that is adm nistered per dosing event

ranges from 10 to 250 ny/dose, such as 10 to 150
worgiodosm®s9 i ncl uding 25 to 100 ng/ dose. Dosi ng PCT/US2009/041991

gui delines for enulsion fornul ati ons al ready devel oped

and foll owed by those of skill in the art may be

enpl oyed with the subject emnul sion fornul ati ons.

Furt her aspects of the subject nethods include nethods
UHWBY i ncreasing pain threshold. As used herein,

"increasing pain threshold" refers to a reduction,
di m ni shnment and/or m nim zation of pain aSSOCIated
wi thessuijectyemulsisinsfosmulations madanethodadingiusel indi vayiety of

appr!)lgg Ced.lrbc:iI cmag Bz$\ﬁ%%tmﬁno%gqatlﬁg oggéegqgéagg{a‘ﬁ? t,%Cé:%rdlngly, the

sub‘féd?]eﬂﬁlls@ﬁtfbmﬁiﬂaﬂd&@é/aﬂ@ mMetho @ BRNGS&TaI o’ Greueny, déléﬁhg
gery, wel | as enhanci ng recovery from wound

develonineittil &nﬁ{QIrWeV%WW%FPOStr%H@p@‘rPa'Ft'n subigplss iclugding al
mah‘f‘ﬁé@ aﬂdtn%ﬂ%r{ 55&@8H%rﬁa¢‘n Qﬁ&ﬁaﬁg é[ﬁe m&snﬁﬁlwré &.g., dogs

oSt’-sur

ancecatb)s |roa11erit(zar @m@ amiceguien b@sadmj nats}, ea@uianﬂmr @.cqrabbits) and

prlr’r?étt@é\rz(lat va tgrﬁgggﬁ&ggﬁgf%%? @%h%oqomf y%ﬁtlﬁ,r&ge?t:aﬁ (ram%nglments the

subj §re$§ g‘étuéﬁtl?oa?e Rlfnahs dvibRedVes, tﬁbtsubﬁébt %%dlé’uthor‘Pﬁ&lBtuons
ncrea risk’of external traunm

ancemethgessyesusedul ge imslinddvals daivingsan crmrmfaml wmd‘/obho tlssue whether a

cor SR AUBIEH et ooty G e TR ey
occﬁﬂhcaéeﬁ'ﬂaﬁﬁ AQSAth fguiatie Q/durrhdrtﬁ%h%rét@l? a%%itlﬁ*@hrgery
met hods using any conveni ent protocol n addition,

i ndi vidual s may be known to be in need of the subject
KITgethods e.g., they are suffering froma target
i sease condition or have been determ ned to be at
risk for suffering froma target disease condition,

prior to practicing the subject nethods. D agnosi s or
as W8 pEMided apmkiks that fiad usedm @bﬂlqt@Hthhﬁrﬁltt’d%Cté'ﬂ@thOdS as

o488 3UB0L, [T DE, L (7, RIESE, 18 A18S Hiags may inlue o
quantiacofi the drmlslolnrfurmulatlem pleserpinassi dosagasde ighearhpades, or a
muﬁscfoessa% ormat Asaslusﬂ In certaln embodiments, the kits may include one or
more unit dosages (e.g., ampoules) of the emulsion formulation. The term “unit
dosage”, as used herein, refers to physically discrete units suitable as unitary
dosages for human and animal subjects, each unit containing a predetermined
quantity of the subject emulsion formulation calculated in an amount sufficient to
produce the desired effect. The amount of the unit dosage of the subject emulsion
formulation depends on various factors, such as the particular active agent
employed, the effect to be achieved, and the pharmacodynamics associated with the
active agent in the subject. In yet other embodiments, the kits may include a single
multi dosage amount of the emulsion formulation.

In addition to the above components, the subject kits may further include

instructions for practicing the subject methods. These instructions may be present in
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based on subjective nmeasures, such as patient

characterization of pain using various pain scales.
wEem®o/1e0062 , Katz et al, Surg. CHn. North Am (PAT/BS8)9/041991

79 (2):231 - 52; Caraceni et al. J. Pain Synptom

Manage (2002) 23(3):239-55. Pain relief may al so be

characterized by tine course of relief. Accordingly,

in so enbodi nment alnrelleflssb'ecti ely or .. ,
the SHPEEE RS YpBEMAL IR dineror Bore,B AhEhiRpb e resin in the kit
Oné fbrﬁPFﬂiE\NﬁlﬁﬁQﬁ*éé@ﬁkﬁucﬁ’@r%ﬁa?tb@&‘é%ntl@ -ak Siftediifidrmation on a

ot her enbodi nents, pain relief is subjectively or
suitabjesmetiven pr suBsiratede gt, ane oIBOrepieces of paper omhich the

il b bbREng e sElslelillastfinidh SR Rh e b mhe

mstﬂﬁﬁ!ioﬁeqﬂa)f be Wéé?ént@?rﬁa @@lﬁpbﬁernéééaﬂilédnek%ﬁg ey diskette, CD,
conveni ent enul sification protocol. In certain

DVBnBisdiarbwhish thaanforsptemhas :beﬁetrﬁ@@rsﬁednlfh@ iRStRCHPAY May be
pre?né’lj)i(t'télﬁf%_ ‘te \)Oﬁfcﬂrmg)rﬂge‘?]éede\ﬁ:?%@fﬁ‘t‘é Qé’cetsg‘?he {Rfprmation

'oh SO vent
at aprmmdmedasltéed)ther eorsmmmrh mearisiae pdssible lalnblabaye beluhcluded in the
. Initially, the m xture can be roughly emulsified. For
kitSexanpl e, "for rough enul sification, Homom xer (M zuho
I ndustrial Co., Ltd.) or Hi gh Flex D sperser (SMI) can
be used. After the mxture is roughly emulsified, the
mi xkhe elloamdoexdmplesyare pul &irfh salas éo grovidey thesienaf cadinary skill in

the GV AIREAR S TR APy S SSeTBURB G JoN, ok ard e the
pre%@#ﬂlh\?bﬂ'ﬂb'ﬁogﬁa'a?@ho( NedhdAdTo 1ane tH\é §d§c§§é o \ﬂhéteche inventors

M crofluidics, Newton, MA) can be used. In addition,
regaist ag thedr igventeary m@raanedheym’cen@emtcsreﬂﬁewrtrmzatathezﬁxpﬁﬁments

ool ahé 5 fnetinky BipBEH o pEAbY BP0 CRIRP BB bl o ensure

accurdyswititespell BSAUNMBeralBN@®.§r aMbalie, tenGaatdre/ 619. but some
The preparation nmethods can be carri ed out at room

expesmsstaliairass andgeviationgrhoaidpe acequitedian Yaless indicated

oth ARG rS e, Rl by SRR Mciont St hd chagEfholecular
weight, kemperatgens gasieyiddsl Gohtigrads udmeptessote siaior near

forﬁul ations and nethods find use in a variety of
atmospheric.

EXPERIMENTAL

l. FENTANYL EMULSION FORMULATION & PREPARATION

A. FORMULATION
(Emulsion, 250ml)

Table 1: Ingredients for the oil phase

Emulsion A
Soybean Qil 25¢
Refined Egg-Yolk 45¢
Phospholipid
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applications, including preventing or treating
post - surgi cal pain. Accordingly, the subject enul sion

wo eroonk@sd ons and net hods are useful for treatPeEUS2009/041991
del ayi ng devel opnent of and/or preventing
post-surgical pain in subjects, including all mammal s,
both hunan and non human, including the orders

cafni-vore—{e—g——dogs and cats), rodentia (e.g., mce,
\
Ole &A fa pi gs, andoga | agonor pha (e.g. rabbits) and

primates (e.Jg., nunans chi npanzees, and nonkeys). In
certain enbodi nents, the subj ects, e.g., patients, are
Tatrhemﬁadegremmmmrthetawesubjphase é@tylcenomofubnomml ations

and—retheods—are—useful i ndi vi dual s havi ng an
i nci si onal EH“@%O?fESJe whet her a cut, puncture or

GlyE&®Y , Whether 1 niegpt of external. Such an incisional
wound may occur acci dent ally as with traumati c wound

Purdieddlaidyer atlel y 280 milt h surgery. KITS Al so provided

are—kits—that—FHnd—use—+hn practicing the subject
nmet hods, as descri bed above. For exanple, kits for

B. Pr asdd i Ket AR 1P 8L AHIRIAARES FERYANYD EMSl &k Auant i ty

Of the enmulsion formulatl on, present in unit dosages,
e. gngresigrus rf@@hemil pinaml wereomkmeofa)beaker el keathd td 60 °C
hi ertain ggg@%l RNt Sy thle @t may | ESCl ude one or nore

whilg $trfigd & f@"bo 'FRPSEI"ES J"UPUERE - enul si on
f oraBingtdfFentdhg Wy fiddenand §ﬁﬁ'@<§l § ThedsrobesshoddRIRpfaximately
refers to physically discrete units suitable as

10 Minutesy dosages for human and ani mal subjects, each
uni
Ut 9B S, B9 AR o By s

at 19600 prehér t1@mmedsce the desired effect. The anount
of the unit dosage of the subject enulsion fornulation
dep%@'é?'\oﬂ/ﬁ’laﬁd@q%'&%ﬂgo asiePRraRe flpgk p-EﬂQ [aigIg glycerin

solltf’tl';ofgI \)gﬁ s 88884 mls‘?ﬁ’ﬁﬁj%att 08 r‘ﬁtlnte@ (—?ﬂu%%}\ Frfé%ﬂrneafﬁp 30

arnmacodynam cs assocl at e he active agent
minutes he subj ect. In yet other embodinents, the kits may

a single nt of t enul
e e e PP R PR e B ALl 250 i,
SubptREEmsisicn WY kel 20NGhes Shile cooling the mixture at a pressure

of 650 Bar with a high pressure emulsion machine, LAB-1000 (APV, Denmark).

No adjustment was needed if the pH of the emulsion was between 6 and 7. If
not, the pH was adjusted with hydrochloric acid solution or sodium hydroxide
solution. No adjustment was made in this experiment as the pH was between 6.3
and 6.7.

After high-pressure emulsification, the emulsion was filtered (pore size of
0.4um) and the emulsion was added into ampoules while adding N; gas.

The ampoules were sterilized by autoclave sterilization (121 °C for 10
minutes).

After sterilization, the ampoules were cooled and stored.
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instructions for practicing the subject nethods. These
instructions may be present inthe subject kits in a

waQ 2000240p50f fornms, one or nore of which nmay beP@Er/ESHNY/041991
inthe kit. One formin which these instructions my
be present is as printed information on a suitable
medi um or substrate, e.g., one or nore pieces of paper

on ich the inf rrmtl r inted, in the packagi ng.
awrﬁge.pﬁf%égﬁaﬁgh i85 SBinp s was cBessi e Do a
Zet&ﬁ!epﬁoM%C%WFaIMn I SRIEHE! W&é@ﬁ@fs@ur@ed}w Wsiry & photo-
di skette D, etc., on which the i nformation has
corigdation metated. The instructi ons may be present on a
website, which may be used via the internet to access
the information at a renoved site. O her convenient

Il. meanssTAEerARAS IFANGASAY ORFEREANVIH ARG ATION he Kits.
The follTowm ng exanples are put forth so as to provide

those of ordinary skill in the art with a conplete
d fim . :
O BB EAREl AR KRyt Rt sugical

palrsuonwce)WeMGtamhtedL nventors regard as their invention
nor are they intended to represent that the
experinments below are all or the only experinents

A periefdmd.s A oetrsopave been nade to ensure accuracy
_W'[BA_F‘e‘S‘p‘e‘C‘[_[‘o_rTn'l’rg‘e used (e.g. anounts,

Anitnagper ature, etc.) but some experinental errors and
devi at i shoul d be accounted for. Unless indicated
ot M%@%%&@'ﬁ?&eﬁgrﬁ%aby wei ght, nol ecul ar wei ght
i s weight average nol ecul ar weight, tenperature is in

degrees Centigrade, and pressure is at or near
Teshipreraraions. EXPERI MENTAL |. FENTANYL EMULSI ON

>sonTEART S 0Pl S5 ERyCo el hE M e MiEdeedhc

Aciy Ftbr@argyl“éahhlgoa A (g megihenéstahgr albagagsencie smaasa 81 nm)
(d ycerin solution)

Administration

Each formulation was prepared with appropriate solvent. Each formulation
was injected intravenously in an amount of 0.05 ml per 10 g body weight.

Preparation of Post-Operative Pain Model

An incision was made approximately 1 cm from the heel toward the tiptoe
under pentobarbital (50 mg/kg, i.p.) anesthesia. Another 1 cm incision was made in
the skin, membrane and muscle with a stainless steel scalpel while avoiding the
blood vessels and nerves under the skin. The two incision areas were sutured twice
with a No. 7 suture and the wound was disinfected with Isodine (Meiji Seika Kaisha
Ltd., Tokyo, Japan).

Post-Operative Pain Assay
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B. PROCEDURE FOR THE PREPARATI ONOF FENTANYL EMULSI ON A
I ngredients for the oil phase were added to a beaker
wapaohemsed to 60C while stirring at 7,000 rpnPCDUS2009/041991
di ssolve the ingredients. 25 ng of Fentanyl was added
and stirred. (The process took approximtely 10
m nutes.) 50 of the glycerin solution was added in
e stirred 10, 000

To Wadibndo armethanial gRniE ity Basats hed Bdnhaicator of
pos@%@@ra&%%a‘h Tl CHRARERIBAR s BlevSGrddinahhiRIlersSic., ipsi-

estlrrln remin an emul si on
Iateﬁdcﬂﬂd\@orﬂwlawahimthneesourMmHa o e BreyidlameatigdprilbCoast

MeRal Selaske Cl AN Wit e, PR i S B BsUpstirpe T

memmbh’fe@ltéitAfﬂarFH@%&h@ thed¥/ oA F0ePéanéritho ahd blﬂomf(ﬁ&ﬁ@ f&ot of the
enmul si on machi ne,” LAB-1 000 (APV, Denmark).

h'”%tﬁ%ﬁﬂ@r@ﬁCt'@/ﬁéN&ﬁe@%té@OiﬂFed Iéo ﬁ}qegfstqgﬁts @nﬂﬂ@uf@ﬂCth 1 =raising
6 t

theﬁﬁ‘%@h?or%&& ﬁ%@ﬁgtl?%%‘ngrlleglggqﬁ?n%ﬂ*ddlr gzdrﬁ §ﬂnul| by Von

Freg Gilamémrnweddogiash wéilemvoidiveg theaweund atdsa sTrwqm@lcedam was

the pH was between 6.3 and 6. 7. Aft ressure
repgRarLaY s A4 ey Sl B8 Somaislored ns e Papyeactor score.
\/\hl-llehe g@d ﬁ’wiﬁz‘%%% I 'a9'§}v oulrggg\%g;[ Lmé?grl [ ze((?ﬁb

expaumﬁritmar@u/\ethalt alt @remmatj or]s eortatnedf fentanyl buntineg sijd not know
ter st ' t he agadoul es were cool ed and

i
diiebpea e sobFas el e RePRENG S of t he ster (|| ed

sanpl es was neasured using a Zetasizer 3000HS (Mal vern
Instrunents, Wbrcestershire, UK) using a
el ation nethod. I11. POST-SURA CAL PAI N ASSAY
urgr?]ar NTANYL FORMULATI ON

A dose-dependent inhibition of post-operative pain that peaked at 15 minutes
after administration was observed and the effects were observed for about 60
minutes (Figures 1 and 2). A significant inhibition of post-operative pain was
observed in both the Fentanest™ injection and the fentanyl emulsion A groups at
doses of 16 pg/kg, and 48 ug/kg (Figures 1 and 2).

Comparison of Inhibiting Effects after Administering Fentanvl or Formulations

No difference was observed in the inhibiting effects after administration
between the Fentanest™ injection and fentanyl emulsion A (Two-Way RM ANOVA)
(Table 4). No significant difference was observed in the area under the curve for 60
minutes after administration (One-Way ANOVA) (Figure 3).

Table 4: Two-Way RM ANOVA

P F
Treatment (main effect) 2.141 0.127
Treatment x Time 0.447 0.9737
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The anal gesic effects of Fentanest(tm and fentanyl

emul sion A for pos

t-surgical

pain in m

ce were

wez@rises? A, MATERI ALS AND METHODS Ani mal s MBPET/US2009/041991
C57BL/ 6Cr m ce were used. Test preparations 1)

Fent anest (tm
fentanyl) 2) Fenta

AvAr ann NnAart

I njection (fentanyl

nyl

Adm ni
Ao

citrate,
emul sion A (0.1 ng/m fentanyl;

19 1 n

f‘l [ad
VA %Y \3 |uu.||.|\,|\., £=J

(intergCHRMAt | on was pr

v A aY bl
ZC = LU £

epared wt

faa |
Ty

h approprig

anount of 0.05 ni

Each tornmul att on was 1 njecte

er 10 g b

ody wei ght.

Post - QOer ative Pai

h pbdelo5An

0.1 nmy/2 nm

strati on Each
te sol vent.

d intravenously in an

Preparati on of

i nci si on was nmade

annr oyl \ 'Frnmfha

eel toward the tiptoe
(59] ng/ kg, i.p.) anesthesia.

VS, éﬂg]@gh AL cmincis s made in the skin, nenbrane
and muscle with a st al nl ess steel scal pel while

Forama C el BISLBN L o

avoi di ng the bl ood vessel s and nerves under the skin

SutGAEPaREs i M St hefiie ot e S ERept oishuon and the
fent(aN?l emuRFdKA dtaisshmuié S afteTdhistrRRRANho S|%n|f|cant difference was

Post - (%Jeratlve Pai n AssayReaction to a mechani cal
obssrvael( glﬂr@sﬂh@ndwEhd-lcweg\aarma@mpa@ﬂ with #re refaiatsestandard,

sucB Bl AT B2 frerk SBspRRE Bt tarfpRl chn UBRn R T dion

(Boﬁfé?fdrﬁtit@étP(Fa%e fecp)t he wound ar ea) A Von Frey f| I anent
(North Coast di cal, San Jose, CA, USA) wth t

st ePryPariag tfp ishiatingsffeis betweenthastieipnasts . Inmt@ﬂ and the
t
B3| SRR 0D ifled BLATBTby i, RSOy Hlference was
obsentay @.'Fh\glﬁ’esﬂtmg) (Howevey, cemphranhwiti the raeﬁemcg sttdmedard lasting
hind |le ?afklngthehlndlegandllcklp
efch;;snwereegpseryﬁg i fepiany! gpulzien A formulation (Bon errom t -test) (Figure

2).

1. ASSESSMENT OF CENTRAL NERVOUS SYSTEM MEDIATED SIDE EFFECTS OF

FENTANYL EMULSION FORMULATION

A. STRAUB'S TAIL REACTION

When mice are given opioids, their tails stand and trend rostrally. This
reaction is called Straub’s tail reaction and may be mediated by the central nervous
system, especially spinal cord. Fentanest™ induced Straub’s tail reaction in mice
tested at doses of 30 and 50 pg/ml (Table 5). In comparison, the incidence of
Straub’s tail reaction was lower after injection of fentanyl emulsion A at doses of 30
and 50 yg/ml (Table 5). Similar results were observed in the duration of the Straub’s
tail reaction (Figure 4).

Table 5: Straub’s Tail Reaction Induced by Fentanyl Preparations

| Concentration |

Mice | Responder (%) | Responder (%) |
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Frey filanment were given while avoiding the wound

area. The procedure was repeated six tinmes and the
war@pagwsmas consi dered as the pain reacti on SPOF/ES20091@41991

post-operative pain assay was carried out in a blind

fashi on; experinenters knew that all preparations

cont ai ned f ent anyl but they did not know differences

f aat 1iroc nf he Nnronar QECl

t ha
M\/ Ji rQhS;el’M%Qkp 1dﬂrE|1énY S;Elbfl an nEEJmHJ'&Q Anpr tive

paith t hat peaked at |15 mi®@es aftler ad®i ﬁbstrat on

V\fd.?o obsernved d—the eff L VVEI € UUbElggé)% I of1 out
60 M nutgs (Figures|1l an AS|gn|f|c |nh|b|tion

of 3post - gper atg ve pal n m@sgg;lyserved in D@ the

Eent ::mpef(frﬁ: |n| ecliaon ::mri the fentanvl emulsion A

grops at| dosés of 16 ngyPk§00and 48 my/4BQFi gures 1

and—2)—Conparison of tnhibiting Effects—after
Adm ni stering Fentanyl or Fornul ations No difference
B. wad cdwmesnagtAcnvirhErFpbT biting effects after
adm ni stration between the Fent anest (tnm) injectiaon_ and
f eﬁNﬁﬁ?lm'Qﬁlﬂr@, QB’@”A“@'T\Q@S%Q RR)IOM%O"‘W%%“VM)V is pggreased
r
A R Y e L S
locahidpactivitygcareb8 pbsériaidebydan TnmeMmRMeAN@]A@mpafoir agtivity
the inhibiting effects between the Fentanest

(i.e; ﬁ‘?léflq behaigig- 'f?fétaf‘@ﬁttm Hiﬁlrk%% IRGreAsed !acomptﬁ'i %@tVéW at doses of
30 %@c’é gp mg{ﬁgf@;bt‘i}%veg& Eﬁnﬂﬁgfﬂt 8ﬁ‘8§t 4 af é&éeeJS‘F?o pﬁ (Figure
5). Thé éincrease Bt Iandmlo@br ivdy after ad:lmlmd;trdmdn ofgjeafa‘rwbemulsmn A was
wer e observed for fentanyl emulsion A formulatio

IOW?BWéP?bﬂﬁ FQDt@@g%ter (h—jgljj[ﬁ@ i-)he Qﬁﬁ%?apf ﬁ@ntQHSStTM and fentanyl
emul%f?)'n A Wdhg cghfpf%eé &%Wlﬁ E@lu!':@'?t anest (tm

ection an fentanyl sion A at 30 m nutes
after adm ni stration, no significant difference was

obfsjerved gFi gures 1 and 2). However, conpared with the
C. tandard, |asting

Since Straub’s tail reaction and increased locomotor activity may be mainly

mediated by the central nervous system, the central nervous system mediated side
effects of fentanyl preparations was considered from the results. As compared to
Fentanest™, the central nervous system mediated side effects of fentanyl emulsion
A were less severe than that of Fentanest™. The incidence of Straub’s tail reaction
and the duration of round behavior in mice were significantly less with fentanyl

emulsion A.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it is readily
apparent to those of ordinary skill in the art in light of the teachings of this invention
that certain changes and modifications may be made thereto without departing from

the spirit or scope of the appended claims.
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effects were observed for fentanyl enulsion A

formul ation (Bonferroni t-test) (Figure 2)- I11.
WASBESBVENT OF CENTRAL NERVOUS SYSTEM MEDI ATELPEH/DE2009/041991

EFFECTS OF FENTANYL EMULSI ON FORMULATI ON A. STRAUB' S

TAI L REACTI ON When m ce are given opioids, their tails

stand and trend rostrally. This reaction is called

St r ub, rglﬂgﬁll h}é&%&éb@& rﬁggedgﬁl%ﬁgf)ggﬁmégig%ﬁ%@gg%éﬂ%e invention. It
will B%rﬁpﬁﬂéélbﬁéd%at ﬂﬂié‘é%%l@dﬁﬁl!ﬁe %rtt\ﬁﬂl lper @@léttd) @JBvﬂsB v@n%@s
tested at doses of 30 and Tab 5).

arrangepaents avhich, rethongh d@heéplwtlsgemmb’eﬂ qraﬁhlow'nelaenelrbrembody the

prirffies 8t e Blerflpri i i Hen MRS splip! #2808, Flitnermore,

all d)@n%l@b%lﬂﬂ\t@dldlti@nbh%ngua?é rditeef hdrbm &ter Britisallyahlended to aid
reaction (Flpsgure 4 Straub's Tail Reaction

the reRRRYda ﬁl‘ﬂ@iﬁglth@PéB@iP&S;@ﬁbe CHIRREAN reé]ldl tha coneepts
con@&%@whé%veﬁ?&@%q@ﬁhér@ hePAITER 1O%GE é@l }é{rued as being

mce arée dgiven gh " doses of "op

witHout éimitation a@ sust tspecuﬁcallyaeems@dxaﬂmptasgdmd b@ndmoms Mesreover, all
action on the central pervous sy stfm This increase in

Sta@&@éﬁ%h@@"&é@?'@”@ prigcinlase agpREs %Wbﬁﬂ'm%@ﬁ@@ée [nyention as
welPAE s8¢ %Qwﬁitﬁgﬁdf%@ﬁ nfénd%g tp PBFP2RE HGP Eﬁructural and

Fent anest y increased [oconotor acti vi
funciaswes eqéivaenis theseofmd\ntitionally, itisdnteodetidbvat such equwalents
inclahg ph&@rgérét fl];.peqcv%gﬂﬂltva nz%e@ﬁ@eégiv%rﬁ% dé5é|%5&§ in5 %h’e future,
i.e. a&Wé]bﬁ{e'n@é beveleped emtt forr‘ﬁrfﬁbss'a% f‘Pon%n'r‘é‘Q@Fdléé‘san structure.
that of Fentanest(tm (Figure 6). The effects of

Thereenpeneidhe igsemdntanivaniiereione g5 got mtordes wopgp Amged to the

exefty i gebitole i afiodn A Rt Refe {5 Hapeapa soir
of presgntinvartioatie dnibodidteby ed apbermdsd/cldinsyst em the
central nervous system nedi ated side
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effects of fentanyl preparations was considered from
the results. As conpared to Fentanest(tn), the central
woergouwssyst em nedi at ed side effects of fentapgl/Uus2009/041991
ermul sion A were | ess severe than that of
Fentanest (tn). The incidence of Straub's tail reaction
and the duration of round behavior in mce were
significantly less with fentanyl enulsion A Although
the foregoing invention has been described in sone
ThAKREN ianea @fF 11 lustration and exanpl e for purposes
of clarity of understanding, it is readily apparent to
those of ordinary skill in the art in light of the

1 rode P18 Bl adURlkek MhlspEoyr it “ABEHR AT ormprising:
f r canhiRteiNg id sd stibpReanfantidimt ap paiestic emulsion formulation
cl ai ms. Accor di ng}e%lt the preceding nerely illustrates

effechiee & traat gridsu F RAsi-EHEAIeR PAIR- wi | | be
appreci ated that those skilled in the art will be able
to devise various arrangenents which, although not

2. explhemethodlassrdingdo @lamhdywhbezirisaid eaxeotly ehfudsion formulation
rinciples of the invention and are included wthin

COMRISESAT PRIOKhd scope. Furthermore, all exanpl es and
condi tional |anguage recited herein are principally
intended to aid the reader in understanding the

3. priTie pledwodacedidingrivdéraino g, wheraihsarbogiejst is fentanyl.
contributed by the inventors to furthering the art,
and are to be construed as being without limtation to

4. SucthspRMdd saddrilingasidigkn 8XARBlaR salffemORb EOMbrises:
Mor eover, all statéments herein reciting principles,
asgestagyl;and enbodi ments of the invention as well as
spe Ii_fi c exanples thereof, are intended to enconpass
both”structural and functional equival ents thereof.
Addidteprsd y, it is intended that such equival ents
i ncl ude both currently known equival ents and
eqd $fesiart: devel oped in the future, i.e., any
el enents devel oped that performthe sane function,
regardl ess of structure. The scope of the present

5. i nvid imethod aecaetiogao Glainmdt wheteindadl fentdreyl is priesedt incan
t he exenpl arré egboghrrentsl shown and descri bed herein.

ameptapgingHErB O b AAMEPIlrit of present invention is
enbodi ed by the appended cl ai ns. That which is clained
is:

6. The method according to Claim 5, wherein said oil is present in an amount

ranging from 0.05 to 200 mg/ml.

7. The method according to Claim 4, wherein said surfactant is chosen from
egg-yolk phospholipid or soybean phospholipid.

8. The method according to Claim 4, wherein said emulsion formulation further

comprises an emulsification enhancer.
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1. A nethod of treating a subject for post-surgical
pain, said nmethod conprising: admnistering to said

WG apaatosan anount of a narcotic enul sion for nPCEHUSINI/041991
effective to treat said subject for post-surgical
pain. 2. The nmethod according to Caim1, wherein said
narcotic enmul sion fornul ati on conprises an opioid. 3.

9. < FRAd SeornE cRbn Eapbalai i emerdcaush chnancer i

oleitRiei n said emul sion conprises: fentanyl; oil; water;
and a surfactant. 5. The nethod according to C aim4,
wherein said fentanyl is present in an anmount ranging

105" heerbridtdrend o ol EnPe ol SaRERBH RSP GGy Turner
Conﬁcﬁirwés%lﬁgertrpoﬂ@@pv@/n@gly%l_ The method according to

aim4, wherein Ssaid surfactant is chosen from
egg- yol k phosphol i pid or soybean phospholipid. 8 The

nmet ' ' , el n. sAl j : -
11.7ETRATRISRY 0008 O 5, KBRS B ST FhOon extivis
congdrabresifiSacyTae comphrstl e Fedidr@st™® fehainy dtrawhigfedtion

said enul sification enhancer is oleic acid. 10. The
formelaied according to Caim4, wherein said enul sion

formul ation further conprises glycerin or propyl ene

glycol. 11. The nethod according to Caim4, wherein

12. saiTtheemettsocbacdavdimgl tatCGlaim dxivhbrdis sarhpausidrefoeiilataeyexhibits
dt Fent t(t f | citrat
redSq?@cgggﬁtg%e%ygﬁﬂaaq?%ﬁ%ggia{ednlideeeqfte%@ as &Ijmrpgreed toa

Fentanest™ fentanyl citrate injection formulation.

13.  An emulsion formulation comprising:
fentanyl;
oil;
water; and

a surfactant.

14.  The emulsion formulation according to Claim 13, wherein said fentanyl is

present in an amount ranging from 0.1 to 10 mg/ml.

15.  The emulsion formulation according to Claim 13, wherein said oil is present in
an amount ranging from 0.05 to 200 mg/ml.

16.  The emulsion formulation according to Claim 13, wherein said surfactant is
chosen from egg-yolk phospholipid or soybean phospholipid.

17.  The emulsion formulation according to Claim 13, wherein said emulsion

formulation further comprises an emulsification enhancer.
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12. The nmethod according to Claim4, wherein said
emul sion formul ati on exhi bits reduced central nervous
wayevemonedi ated side effects as conpared to arPCT/US2009/041991
Fentanest (tn) fentanyl citrate injection fornulation.
13. An emul sion formul ati on conprising: fentanyl; oil
water; and a surfactant. 14. The emul sion formul ation
according to Caim13, wherein said fentanyl is
present in an amount ranging fromO0.1 to 10 ng/m . 15.

18. TherRMngistih fRMMtRIN 25tording tdiC18int 97 AvRérBid 3aid emulsification

wherein said oil 1s present in an anount ranging from
enh@nosr iswlgic@oidy/ . 16. The enul sion fornul ation
according to Claim13, wherein said surfactant is
chosen from egg-yol k phospholipid or soybean
19. phoREh@mupsish fokrhulatit £dBr@ihg o it 3t wheredt sgidcimdision
to Claim 13, wherein said enulsion fornulation further
forraglatien dehercasmpIisestalyearinon enhancer. 18. The emul si on
formul ati on according to Claim17, wherein said
enul sification enhancer is oleic aci d. 19. The
20.enultss emutstormidratulationeamording go CGlaifl 48 mvidreimbaidesmulsion
sai d enu| sion formul ation further conprises glycerin.
forrpglatiqn exBikils soptParablnaftitacyraseBPal totéb':@“@inﬁﬁtf?% fentanyl

C'tr%@f ﬁﬁbpoﬁﬁdr%ﬁ%@ on formul ati on exhi bits conparabl e

cacy as conpared to a Fentanest(tm fentanyl
citrate injection fornul ation. 2 1. The emnul si on

forrrulatlonacor to Cdaim wherejn said
21. emull NG emulsip oFfling o Sdaipk i3 cwhereln saigrarpulsion

formyBli&HeXR |t§tr§§lké(§éog§<§/rﬁfaﬁ %%?\ﬁ)lﬁéss)%?ém"?'ﬁéﬂa#e‘ﬂr%% aeffects as

Fent anest citrate I'njection
compared to a Fentanest™ fentanyl citrate injection formulation.

22. A kit comprising an emulsion formulation comprising:
fentanyl;
oil;
water; and

a surfactant.

23.  The kit according to Claim 22, wherein said fentanyl is present in an amount

ranging from 0.1 to 10 mg/ml.

24.  The kit according to Claim 22, wherein said oil is present in an amount

ranging from 0.05 to 200 mg/ml.

25.  The kit according to Claim 22, wherein said surfactant is chosen from egg-

yolk phospholipid or soybean phospholipid.
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22. A kit conprising an enul sion fornmul ation

conprising: fentanyl; oil; water; and a surfactant.
WQ@3009Thwskit according to Caim 22, wherein saPcI/US2009/041991

fentanyl is present in an amount ranging fromO.1 to

10 mg/mM . 24. The kit according to Caim 22, wherein

said oil is present in an anpunt ranging fromO0.05 to

6. eai HHeEF raedding P gl 2Bnmetsin Sl ekt Gl Brer

co Yé&adh oheftlioRichhdPcerThe kit according to daim
wherein said emul sion fornul ati on further

corrprl ses an enul sification enhancer. 27. The kit

7 ennidiresf dptstaiato Cia 2858 8idla S oD Riatf H RReer foteic

ac.czz, wher ein said emul sion fornmul ati on further
conprises glycerin. 29. The kit according to Claim 22,
wherein said emul sion formul ati on exhi bits conparabl e

og. ef f'l*r@ﬁli/aééoraﬁﬁggr(ﬁgirﬁ %FZ}"}iﬁ%%iﬁggi} %@g}s‘i(clgrffgrﬁpuﬁ'ét ign further

citrate rnjec or mu accor
comprigdsailyeetity. wherein said enul sion formul ation

exhi bits reduced central nervous system nedi ated si de

effects as conpared to a Fentanest(tm fentanyl

29.C1 11 Rit LEs &g EiaM¥eaivheRein said emulsion formulation exhibits

comparable efficacy as compared to a Fentanest™ fentanyl citrate injection

formulation.
30. The kit according to Claim 22, wherein said emulsion formulation exhibits

reduced central nervous system mediated side effects as compared to a

Fentanest™ fentanyl citrate injection formulation.
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