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THERAPEUTIC COMPOSITIONS FOR INTRANASAL
ADMINISTRATION OF KETOROLAC

Field of the Invention

[0001] This invention relates to therapeutic compositions with analgesic and anti-
inflammatory activity, suitable for intranasal administration, which include ketorolac or its
pharmaceutically acceptable salts as the active ingredient and a local anesthetic to reduce
the sensation of stinging and to improve efficacy. This invention also relates to a therapeutic
method that provides for the nasal administration of the composition to a subject to treat
pain, wherein the subject has a reduced sensation of stinging and the efficacy is improved

compared to a known composition.

Background of the Invention

[0002] Ketorolac or 5-benzoyl-2,3-dihydro-1H-pyrrolizine-1-carboxylic acid has the
following formula (I):

COOH

It has been known for several years (U.S. Patent No. 4,089,969) and is used in human
therapy as an analgesic and an anti-inflammatory as the tromethamine salt. U.S. 4,089,969

is incorporated herein by reference.

[0003] Both the racemic form and each of the dextro and levo isomers of this
compound are known. Many pharmaceutically acceptable salts, the most commonly used of
which is the tromethamine (2-amino-2-hydroxymethyl-1,3-propanediol) salt, are also
known. Hereinafter, the name ketorolac shall encompass individually or collectively the

racemic mixture or either optically active compound and shall encompass the free acid as

-
C
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well as the tromethamine salt or any other pharmaceutically acceptable salt of any one of

the foregoing.

[0004] Ample literature is available on ketorolac (for instance, “Ketorolac - A
review of its pharmacodynamic and pharmacokinetic properties and its therapeutic
potential”, Drugs 39(1): 86-109, 1990). Itis described as a drug with considerably higher
analgesic activity than many other non-steroidal anti-inflammatory drugs. Most
significantly, it has analgesic activity comparable to that of the opiates, such as morphine,
without the well-known side effects of the latter.

[0005] It’s known that ketorolac can be formulated as a nasally administratable
composition. See U.S. Patent 6,333,044 to Recordati. However, it is found that in some
subjects there is an adverse local reaction in the nasal passages that results in the sensation
of stinging or irritation. While the nasal composition of ketorolac has many advantages
discussed in the Recordati patent, to help patient acceptance, any stinging sensation should

be minimized while at the same time not adversely affecting the pharmacokinetic profile of Q =

the nasal formulation.

[0006] A number of substances are known as local anesthetics and are applied
topically in various situations to deaden the sensation of pain. These local anesthetics are
generally known not to be active in solution and thus are generally applied as suspensions or
in some topical formulation wherein the active anesthetic is not dissolved. Surprisingly, it
has now been found that a solution of a local anesthetic can be used with ketorolac to
minimize the stinging sensation in certain people who experience stinging when ketorolac is

nasally administered.

[0007] US Patent Application Publication No. 2003/0022894 Al a describes a
composition that is a combination of a cGMP PDE V inhibitor in combination with a local
anesthetic for nasal administration. As discussed in that publication, there are certain
problems in attempting to administer a PDE V inhibitor (e.g., Viagra®). The PDEV
inhibitors are vasodilators, and nasal administration leads to multiple dilation of the vessels
of the nasal mucosa, and this, it is claimed, results in itching, stinging, eye watering, or

other irritation in certain patients. The amount of the local anesthetic used in that dosage
2
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form is generally distinctly less than that necessary to obtain topical anesthesia.
Specifically, in paragraph [0072] of U.S. Patent Publication 2003/0022894 Al, it is taught
that “the compositions. . . contain the local anaesthetic(s) in lower concentrations than the
standard amount in commercially available topical preparations for surface anaesthesia,
namely in a concentration of less than 4% (m/v).” Contrary to the teaching of that US patent
publication, we have found that the stinging due to the ketorolac administration (ketorolac
not being a vasodilator) can be decreased by using an amount more than 4% w/v (i.e.,
weight volume, which is interchangeable with mass volume — m/v and is defined as the
mass of a substance in grams (“g”) divided by the volume of the solution in liters L")
times 100%: % g/L) in the composition as a solution to reduce the stinging problem as
experienced by certain members of the population.

[0008] UK patent application GB 2315673 A is drawn to the treatment of migraine
by administering a local anesthetic and a 5-HT1D agonist intranasally. This is based on the
hypothesis that the absorption of the 5-HT1D agonist will be enhanced by the presence of
the local anesthetic, which is thought to have a vasodilatative effect. It is claimed that
increased absorption should lead to faster distribution and onset of action of the SHT1D
agonist. No data is provided to support this hypothesis, and no mention is made regarding
the time that the maximum concentration of the SHT1D is reached. Surprisingly, it has now
been found that in préferred formulations of the invention the time (Tmax) for ketorolac to
reach its maximum, or peak, concentration (Cmax) is shortened thus providing better pain

relief.

Summary of the Invention

[0009] One aspect of this invention is a composition for nasal administration that
comprises an effective amount of the compound 5-benzoyl-2,3-dihydro-1H-pyrrolizine-1-
carboxylic acid, of the formula (I)

COOH

=
§
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an optically active form thereof, the racemic mixture,or a pharmaceutically acceptable salt
thereof, in combination with a pharmaceutically acceptable diluent and 4% - 10% w/v of a
Jocal anesthetic, e.g., lidocaine hydrochloride. Preferably the compound is ketorolac
tromethamine present at a level of about 2.5 - 22.5% (w/v), the anesthetic is present at a

level of 5% to 10% w/v, and the composition is a sprayable aqueous solution.

[0010] Another aspect of this invention is a composition for spraying into a human

subject’s nasal passage that comprises
(a) water;

(b)  the compound 5-benzoyl-2,3-dihydro-1H-pyrolizine-Il-carboxylic
acid, an optically active form thereof, a racemic mixture, or a pharmaceutically acceptable
salt (e.g., tromethamine) wherein the compound is dissolved in water at a level sufficient to

be absorbed by the subject to treat pain or inflammation;

(c) a local anesthetic (e.g., lidocaine hydrochloride) dissolved in the
water at a level sufficient to reduce any stinging sensation caused by nasally administering

the compound alone to the subject; and
(d)  optionally other pharmaceutically acceptable excipients.

[0011] Another aspect of this invention is a method for treating pain or
inflammation in a subject in need of such treatment, which comprises intranasally

administering the composition of this invention to the subject.

[0012] Another aspect of the invention is the composition of the invention in a

vessel equipped with a device for spraying the composition into a patient’s nasal passage.

[0013] Another aspect of the invention is the use of the compound 5-benzoyl-2,3-
dihydro-1-H-pyrrolizine-1-carboxylic acid, an optically active form thereof, the racemic

mixture, or a pharmaceutically-acceptable salt thereof, in combination with a local
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anesthetic, to prepare a composition for nasal administration to a subject for the treatment of

pain or inflammation.

[0014] An important characteristic of all aspects of the invention is that the
anesthetic is chosen to be present at a level that does not adversely affect the plasma

pharmacokinetics (PK) of ketorolac.

Drawings

[0015] Figure 1 shows the mean linear and semi-logarithmic plasma ketorolac

concentration profiles over 24 hours.

[0016] Figure 2 shows the mean linear and semi-logarithmic lidocaine concentration

over 24 hours.

Detailed Description of the Invention
[0017] All cited patents and literature are incorporated by reference in their entirety.

[0018] We have now found that it is possible to prepare analgesic/anti-inflammatory
formulatit_)ns containing ketorolac as an active ingredient, for the treatment of pain and/or
inflammation in a human subject. The formulations are suitable for intranasal
administration of a therapeutically effective amount to a subject so that ketorolac so
administered is rapidly and thoroughly absorbed, giving therapeutic effects equivalent to or
better than those obtained by the previously described intranasal formulation with reduced
stinging experienced by some subjects. The formulation is designed to employ an amount
of the anesthetic that reduces the sensation of stinging in those patients that might otherwise
experience such a sensation upon nasal administration, while not resulting in a sensation of
numbness. Importantly, it appears that the PK of ketorolac are not adversely affected by the
presence of the anesthetic. That is, the plasma ketorolac concentration vs. time is not
significantly modified in an adverse manner by the presence of the anesthetic. Surprisingly,
the presence of the anesthetic, e.g. lidocaine hydrochloride at the preferred level of 5-6%

w/v, actually decreases the Tmax for ketorolac to reach its Cmax in a subject’s plasma.

5
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This provides an unexpected advantage over a nasal formulation of ketorolac without
lidocaine hydrochloride, in that a faster time to Cmax generally provides a subject with

better pain relief.

[0019] The intranasal formulations of the invention contain ketorolac concentrations
ranging from 2.5 to 22.5%, for example 5 % to 20%, preferably about 15% w/v based on the
final formulation. Alternatively this can be expressed as 25-225 milligrams (mg) per
milliliter (mL), preferably 50-200 mg/mL, and most preferably 150 mg/mL. Of course, the
selection of the particular excipients depends on the desired formulation dosage form, i.e.,
on whether a solution to be used in drops or as a spray (aerosol) is desired or whether a
suspension, ointment or gel to be applied directly to the nasal cavity is desired. In any case,
the invention enables the preparation of single-dose or multi-dose dosage forms, which
ensure application of an optimum quantity of drug. Generally, a subject is administered
about 25 to 200 microliters of the sprayable aqueous formulation of this invention,
preferably 50 to 100 microliters, in one or both nostrils. For example, 100pL of a 15%

(pH 7.2) w/v solution of ketorolac into each nostril, would result in up to 30 mg of ketorolac
in the subject’s plasma. While the composition is usually administered four times a day,
under certain circumstances it may be administered less frequently if appropriate. Intranasal
administration of a composition according to the invention in amounts ranging between 0.5
milligrams (mg)/kilograms (kg)/day and 4 mg/kg/day will generate plasma levels of
ketorolac within the range of 0.3-5 mg/L of plasma, which is generally efficacious in
treating moderate to severe pain, whether of a pathological or neuropathic origin, such as
trauma-inflicted pain, post-operative pain, migraine, and the like. In general, a subject that
is 18 to 65 years old could receive up to 120 mg per day of ketorolac by intranasal
administration of 100 microliters per nostril of a 15% w/v ketorolac solution 4 times per
day. A subject that is an adolescent or is older than 65 could receive 60 mg per day by
intranasal administration of 50 microliters per nostril of a 15% w/v ketorolac formulation 4
times a day. Children 12 and under would receive appropriately less.

[0020] The preferred diluent for the formulations according to the invention is
water, and other excipients may be added if desired. The preferred 15% w/v ketorolac

formulation is hypertonic, i.e., it exhibits an osmotic pressure that is greater than that of

6
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hinlogical Auids. In cases whero the conoemiration of ketorolnn is Lower, it way be ueafil o
adil m isntoniticy agent delectal among thowe commondy uged in phkmaceuties.
Subsinnces nsed for iy purposs ary, for instnce, yodinm chioride and glucosc. The
quantity of isptonicity apcnt will depend om Ohe destred osmotic preasoye of the fmnletion
{tuking tmio account Bee osmotic effoot of the active ingredient). Generally this will ba in
tix enge of ubaut 130 to abowt 850 milliOwmuolas (mOsm).

[#21] Should & puspenzion or pel be doxired instoad of & solution, appropriate ofly
or gel vahicley may be usod of ono or moe polymeric mabwials may be included, which
desizably should be capable of conferring bloadhesive charscteristics 4o the vohidla,

|0022] Severa) polymors ixe wssd in phanmaccarics for the prepacadon of & gok; the
foliowing can be mestioned sa nonfiuriting examples: hydroxypeopyl cellulase
{KLUCEL®), ydroxypropyl methyl ookalese {METHOCHL®), hydroxyethyl collulsse
(NATROSOLE), sodium caboxymathyl cellulose (BLANOSEM®), serylio polymen
(CARBOPOLS, POLYCARBOPHIL®), avem xmihan, gem iragncasth, algiontss ind ager-
sair. ‘Thepiresthetion] phasc provides & trulename of & product eveilablo on 1h=o_p=u
market,

{0823] Some of them, sl 23 podiom carboxymulind cellnlose (often sbbreviated as

sodtom CMC) end acrplic polymes, have marked biosdhesive propertias and sre proferrcd
i€ bioadbesiveness is dogired.

[0624) Other Evenmilations snitable fir ixtrannse] adwsdntatration nf ketozolas can be

chizinad hy adding io the squeous vehlcle palymers capakle of changieg the thaclogic -
behwvior of the composition in velation fo the oospoyatura,

[0025] These polymers meke it possible to obinin low viscowlty solutions st toom
kemperstur, which can be applied for instsmes by nasal spray aad which inenese in
viscogity at body lemperamvre, vicking & viscous fiuid which increases the likeltheod of =
longer mostact with the nasal mucons mambrene, Pofymers of thia class inchxde without
Hmitation polyoxyeinyl anc-plymaypropylene bloak copolvmers (POLIKAMER®).
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Polyoxycthylene is often abbreviated as POE, while polyoxypropylene is sbbrevisted as
POP,

10026] n addition to aquoous, oil or gel dilucnia, other diluents which may be used
in the compasitions sccording to the invention comprisc solvent systems containing ethyl
alcohol, isupropyl alcohol, propylene glycol, polycihylons giyool, mixtures thareof or
mixtures of one or more of the foregoing with water,

(0027] In any case, a pharmacentically aceeptabls buffer should be present in order
to crexto optimam pH conditions for both product stability end tolerance (pH range sbout 4
to sbout 8, preferably sbost 6.0 10 7.5). Suitable buffers include without fimitation trig
(tromethamine) tuffer, phosphate buffer, etc. Prefersbly potassiom phosphate NF is used to
ndjugt the pH to 7.2.

[0028] Other excipimnis include chemical enhancers such as ubsarplion promoters.
These include fatty acids, bile acid salis and other surfactants, fusidic acid,
lysophosphatides, cyelic peptide antiblotics, prescrvatives, carboxylic acids (sacorbic acid,
aming acids), glycyrrhetinic acid, o-acylcamitine. Prufiorred pramoters are
diisopropyladipato, POE(9) lsuryl alcohol, sodium glycocholate and
lysophosphatidyl-cholina which proved to be particularty active.

[0029) Another excipicnt that may be prasent in & camposition of this invention is 8
chelator, 1., & substance that binds primarily di- or tri valent metaltic jons (e.g. calcium)
thet might {nterfero with the stability or activity of the active ingredient. Chelators are
imown o thoss of skill in the art by referring to the recent edition of "Remington’s
Pharmaceutical Sciences,” A prefaryed chelator is sodivm cthylenediamine tetrascstio acid
(sodium EDTA), USP,

{0030] Finally, the oompositions of the invention preferably contain preservatives
that ensure the microbiological stability of the active ingredient. Suitable preservatives
inchude without limitstion, methyl paraaxybenzoate (methyl paraben), propyl
pamoxybenzoate (propyl parsben), sodivm benzoats, benzyl alcobol, benwalkonium chloride
and chiorobutanol.,
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[0031) The liquid ketorolac formulations, preferubly in the form of solutions, msy
be administered in the form of drops or spray, using atomizers equipped with a mochanical
valve and possibly including a propellant of a type commercially available, such as butane,
Ny, Ar, C0y, nitrous oxids, propane, dimethyl ether, chloroflusracarbans (e.g., FREON) ctc.

L Diluents (e.g a solvent) quitable for spray administration are water, aloohol, glycol,
glycerol, snd propylene glycol, used-alone or in 2 mixture of two or more. Preferably witer
is employed as the sole solvent,

j0032] The local anesthetics which can be uscd according (o the invention are

known per s¢ and are listed, for example, in Remington’s Pharmaceutical Scicnces 1990,

10 pp. 104B-1056. Local anesthetics are compounds which reversibly inhibit the excitability of
sensory nerve ondings or the nexronal conductivity for pain or other sensory stimuli in a
limited region of the body without causing permanent harm (of. J. L. McGuire (editor),
Pharmaceuticals, volume 2, Wiley-VCH, Weinheim 2000, pp. 539, et seq.). Local
mesthetics within the meaning of the present invention are prefrably intendod to mesn

1§ substances which arc listod in the Index Nominum 2000, International Drug Directory,
Scientific Publishers Stuitgmrt 2000 with the therspentic catogory “local ancsthetic™.
Depending on the specific anesthetic used snd the sensitivity of the patient, the ancsthetic is
pmmutlleveloﬂbnbomquwn. .

{0033) Loce! meathetica prefarred acconding to the present invention sre compounds

0 of the formula (T0)
w .
Rl

an
in which

R, ropresents H, NHy, NH(C).4 alkyl), 0-C).¢~ alkcyl or CH,0Ph;

5 R? repreacnts O-Ci.¢-alkyl which may opticnally have a radical from the group
consisting of NH(C).s-alkyl), N(C.s-alkyl); or a seturated 5- or six-membered heterncycle
9
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which contains at least one nitrogen stom and is linked via tho latter, and optionally ons or
two fiuther heleroatoms frem the group consisting of N, 0, 8, snd optionally carrics one to
thres further C; 4-alkcyl radicals, or

R represents (CHy) 1.4-Het, where Het roprescnts a saturstad S- or six-membered
heterocycle which contains &t least ons nitrogen atom and is linked vis the Iatier, and
optionally one or two furiher heteraatoms from the group consiating of N, 0, S, and
optionally carries one to three further C.¢-alky] radicals; and

R? reprosents H, halogen or 0~C,.4-alkyl.
[0034] Other uacfid compounds include thoss of the formula (IIT)
QHIR.
R 0w,

(Im
in which
R roproscats H or OH;
R? represents C,.s-alkyl-N(Cy.4-nlkyl)2 where the bridging alicyl chain may
optionaily carry one or more Cy.g-elky] radicals, or represents & ssturated 5- or aix-

mnwhmdcmmulunmﬂmmdm!mmm
further heterostoms from the group consisting of N, 0, S, and optionally carries one to thwes

further Cy¢-alkyl radicals,

R? ropresents C)¢-alkyl, halogen or COOC;.¢-alkyl; and

n represomts | or 2.

[0035] Other useful componunds are chosen from the group consisting of
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CHy

and polidocanol and benoxinats, and physiologically soceptable salts and/or
hydrates thercof.

’ [0036] Particubmy proferred local anesthetios socording to the invention are thoso
of the formula (TT), sbove, in which

R! represents H, NHy, NH-n-CeHy, O-0-C;Hy, 0-0-CoHy or CH;OPh;

R? roprescets OCyHs, O-0-CeHy, O—(CH)N(CaHo)r, O(CH2):N(CHa)z, or x radical
from the group consisting of

—o—trhcl:j:) —M:Ch—o —tﬂach-O : and

R’ represents H, C), O-n-C3H,; or O-p-CqHa,

[0037) O&aww“mmofmm.m.hwueh
18 a'mnmoﬁ;
R? represcnts CH;N(C;Hy);, CHCHyNH-0-C1Hy, CHiNH-0-CoHy or u radical fram

the group consiating of
11
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R

MMy

R’ reprasents CH:._GI or QOQCH;.

o represents 1 or 2;

and benaxinute 2ad hysologically acceptable salts and/ar hydeatos thevent,

[0038] The local sucuihethes that gan he partioulmly preferably employed scoarding
to the invendion wes benzoming, butsrbens, nipcrocrine, pipecacaine hydrochloide,
peocaime, procaine nxdrochicride, ohlorapracaine, chlaropmycaing hydrochloride,
axybuprocains, oxyboprocsis hydrochloride, proxymmacaine, proxymetacuing
hydrochloride, totracaing, teracsing hydrochloride, nirvanin, lidocaine, Hdoosdns
hydrochloride, prilocasas, prilocsine hydrmockiorids, meplyacaing, mopivacaine
hydrochloride, bophvacsine, bupivacaine hydrochioride, roplvasine, roplvacelno
hydrochloride, atidocaine, ofidocaims hydrochloride, butarilicioe, butanilicaine
hydrochlaside, articaine, acticaing hydrochloride, gindmcaine, cinchocuine hydrochloride,
oxciaonime, oxetacnins bydrochlaride, propipocaing, propipocaine hydrochlorids, dyclonine,
dycanine kpdrochicride, pramocaine, pramoeaine hydrochloride, fomocsines, fomeeing
hydrnchloride, quinisscalne, quinisocsine hydrachtoride, benoxinge and pafidocsncl.
Thae compountds ara conmmerelally ivailahle or cam be prepared in & way known to e
skilled peraon, for sxample a8 deacribed in J. L. MoGnira (edited), Pharmacmticals, vohume
2, Wiley-VCH 2000, pp. 539 ct ser.

[0039] Local anssthofics that can prafarbly beused secarding to the invepfion ore
berzaouins, lidoonins , tetacaine hanaximsts, polidecanal or their phameaceatioaThy
aocéptible salts. Lidocaine, Bdocaine hytdrochloside, and Hdocaine memanesiiphonaty e
particularty profirred. Tha local mcsthetic i pressnt sccording to the invention ot o Jeve] of
4 to sbowt 10% wiv, prefarsbly wbout 3-6% wre. ‘Whilc 4-10% wiv is the gones] vings,

adjuetmenes o narrovr the range may be usafil, g 3-10%, 3-8%, 58%, 5~7%, and e like.

L
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[0040] Iltustrative formulations may contsin the following ingredients and smounts

(w/v) in wldition to ketorolsc, water, and the snesthetic.

Ingrodicnt Broad Rangs (%) Preferrcd Range (%)
Chelator (1) 0.001 - 1 001 - 0.1
Presarvative (2) 0 - 2 0 -025
Absorption promoter (3) ¢ - 10 0 - 10
Golllngpolm;a'(ll) 0 - 5 o - 3
Co-solvent (5) 0 .- 0

(1) £Eg. sodium EDTA

2 E;..wmybmwmﬂmmwmmw:wf
) Rg.sodinm glycocholste ’

) Eg.,sodivm CMC

() Eg. glycerol

{0041} T¢ will be appreciated by those of ondinary skill that ingredients such ag

sodium CMC and polymers designated as CARBOPOL, exist in many typea differing in
vigcosity. Their amoants wre to be adjusted accordingly. Different adjustments to each
formulstion may also be neocssary including omission of some optiomel ingredicnts and

addition of athers. [t is thur not possible o give an all-encompassing smount mngs for each

ingredient, but the optimization of each preparstion according to the invention is within the
skill of the mt.

[0042] Another alternative for the intrapassl administration of the ketorolac-basad

compouitions comprises a suspension of fmely micronized ketorolac (gencrally from 1 to

200 micrometers, preferably from 5 to 100 micrometers) in a propellant or in an oily vehicle

or in another vehicle in which the drug is not soluble. The vehicle is mixed or emulsified

with the propellant. Vchicles suitable for this alternative are, for instancs, vogetahle and

mineral oils and triglyceride mixtures. Appropriate surfactants, suspending agents and
13
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dlivents srdtabln fur use in phanpaceutics sz added to these vehicles, Sarfactants incinde,
without Ernitation, surbitan sesquiclcate, sochiten monuolents, sorbbian triolente {mmoruni-
botwesn asboul §.25 s about 1%) suqm&hg agunis includg, withowt linestatisg, isopropyl
myzismic (amovnk: butwaen sbout 6.5 ko about 1%) kxd colloidad silica (smount between
about 0.1 und abowt 0.5%); and difueniy melude, without bmitatios, wine stasvsbs (about 0.6
to abowt 194).

[0043] Compositions af the imvention e administened s & patient In noad theront
bry coniscring the patient’s nasal pasaage, with an smount of the composition sufficimt o
veauit in sbsorption of keterolac hy tha padent to reduce tee pain md/or inflammation
experimncad by the pationt. Thia i preferably carricd out by spryxg 8 snhukcn, as
describad herein, ivdo the notal pryssgefs) of the patient fram a veacdl that & oquipped with
a device (o.g., an aimizer) the prodocing a spray (&5 damized particles). The devies
prosinecs & mist ar suspension of finc Fquid particies that are lnhalod by the patiant into her
or his nasa] passege(s) from which it 15 mpidly ahsorbed info the bloodsiresm o affiect ity
noalgesic md and-ssflsmmatory sction. Appropriate vesscls sod sprey devices are wallablo
to oext of 5kill in the art by refesring to “Remingion’s Phermecnutingl Sciences.” Cue
sounee for sush vessels Ja Ing. Erich Plaiffer GmbH, RedolEsll, Garmany, Another sourns
ia Valois, 50 wyenue de I"Burope, 78104 MARLY.LE-ROI, France.

[44] The following examples of fommalutiond. foor the intranasal admimistration of
kstorolac serve fo flustrate tha invention without Himiting 13 soope.

EXAMPLE I: -

[OD43] This cxnmple pravides & desceiption for meking eompositions for aasal
el mstoatioa in accordanos with the invention, A sohalion was preparcd i ascatilssss
with the propertions shown in Tablc 1. Lidowine hiydrachloride wag sdded by the sodotion
b give the compositions of the krvemtion sherwn in Table 2,

14
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Tabke 1

Karondac tromotheaime, LSP 1594
Sodium EDTA, MR 0.02%

. Potasstam phogphats, NF {q.5. to pH 7.2)
Water fox Injection TSP (g4} 100g
Tobde 1.
Ingredienis I I m
Ketwnolae tromethamine, USP 15% 15% 1%
Sodium FDTA, N¥ 0.02% 0.024% 002%
Potamium phosphaie, WF (34, to pH 7.2}
Lidocaine hydrochloride A% 3 %
‘Water for Injection UEF [q.5.) 100 g 100 g 1005
EXAMPLE 1:

[D044] This example provides & descoption of 2 phaso | olinital study {a donble-
bilnd, randonrizd 4wy erossovor) cacried ot to deteeming, £.a-, i€ the pressuce of
Hdpeaing Lydrochlorids in oeyally administered formulations of ketorolac bas iny adverss
wffant on the P profile of betorelan. The pesylts show that the FK cheranteristion are
improved in tho prafecred formulstions (5-5% w/v) by the presenot of the anesthotic
lidooaine bydrochlovide, sod atherwise not sdvessaly affecied. In addition, the safety and
toleormbility data for the formulation weee evaluzid.

[0D45] The clinieul amdy included 16 healthy volunteers who wore recsuited for the
study in which axal volnniese recchved 4 nesally administered speny Bcumlations, flaee of
which we composivions that represent an sspect of the imvention, Thete waz 4 wash-ouk
perind of 3-7 daya betwren each doss, The four aqoeos spray vompositions wom praparsd
s fellows:

15
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KT(1} L{2) MNeRDTA(Y) KPOJ4) Whater(5)

A 15% 0 0.0% o720
B: 15% 4% 0% pH72  100g
c: 5% = 0.02% FHT2  10g

D- 15% 0% 0.02% p72  1lo0g

(1} Kolamluc bomethaming USF
(2) Lidocazine hydrochioride, USE
()  Sodium EDTA, NF
(%)  Poimwiuen phosphate, NF
{5}  Waeter for injection, UiSP
[0045] Formelation A if known and was included for compurative priposes.
Fornmintops B-D ore compoeitions of the imvention with C ind D heing preferred.

[0047) Blood wee drfwen fown sach particinant sy ofliwe: Pre-dnse (time(f) =0
HR}), 0.25, .50, 0.75, 1, 1.1, 2, 4, 5, 8, 12, 15, am 24 houm. The blood smmplcs wom
anatyzed for (he Jevels of ketosolac and Hdoomine to decenning the betorolac sod lidacelne
plasmu concenerations in nenogrums (py) per millifites (mL). Thecec yaluow wore then
comisingd to cbigin fhe mean oonnentration tiaws profibes in the perticipamt popolstion, The
eesults for ketorolan ara shenwn in Fignres 1 (Hnear) and 2 {pemi-logaritkimic), whils the
meeults for Hidocsine are shovws in Figores 3 (linssr) and 4 (pemi-Logatithinic). In aash plot
“SE" in the stemdard errar, Ench ssbjcot recatve & medical screaning within 21 deys of
stady drg administration bn pardod 1. Subjouls eligihle to ke part in the study tdk pact in
4 pariods. ‘Tho roljocts weve sdmitted to the Unit on Dry -1 of mach pariod and remaised
resident nolil the moming of Dey 2. A washoue of 3-7 daya ocoumred batween ssch pericd.
A post piudy medieal way parformod within 7 dags of dosing on the last westment paciod.

15
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[0048) It is clear from Figures 1 and 2 thet the PK for ketorolac is essentially
unaffected by the presence of 4%, lidocaine, while the prefeared formulation reduced the
time to Cmax.,

[0049] Each patient was evaluvated by a clinician to determine the lovel of odems,
erythemn, ulcerstion, numbness, und stinging of the nasal passages. While the results
tended to show that the subjects experienced reduced sensarion of stinging, they were not
conclusive duo to difficulties in the evaluation process.

EXAMPLE 3

[0030] This example describes a study for pastoperative patients to compare the
sufcty, tolerability, and pharmacokinetics (PK) of 3 formmiations of intranasal (IN)
ketorolse tramethamine,

{0051] The study is a double-blind, paralicl study in postoperstive paticats.
Subjects reccive 1 of 3 formulations of IN ketorolas tromethamine 30 mg or placebo. Two
of the formulstions are preferred formulations acconding to this inventions. The study
inciudes enrolling fifteen subjoots in cach group fixr a total of 60 subjects. Each formmlation
js administerad to each subjoct IN (one spray into esch nostril).

[-0052] Postoperative psticnts suitable for the study include patients ags 18 through-
wmwimmmmzmafmmmnwmmugmm
welght lablea for men xnd women (version 1999).

[0053] Subjects are randomly sasigned to receive cither:

C Treatment A (s composition knowa in the axt) — single IN dose of 30 mg
kotorolac tromethaming {one spray into cach nosiril of 100 uL of a 13% (pH
7.2) soluticn). ]

O3 Treotment B (a preferred composition of thia invention) — single IN doso of
30 mg ketovolas tromethemine with 5% lidocaing hydrochioride (one spray
into ouch nostril of 100 pL of a 15% (pH 7.2) solution).

17
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O Treastment C (s preforred composition of this invention) — single IN dosc of
30 mg ketorolac tromethamine with 6% lidocaine hydrochloride (one spray
into exch nostril of 100 uL of a 15% (pH 7.2) solution).

O Treatment D — single IN dosc of placebo (one spray into each nostril of 100

UL of vehicle solution).
Procedurey
_ Safety assessments
Clinical laboratory | Blood and urine samples for clinical laboratory tests acs taken at
evaluations screening.
A urine pregnancy (cst is performed ot sereening for all women of
childbearing poteutial.
Vital signa Supine hlood preasure and pulsc are measured at screening and at
measurements and the following timepaints during poriods 1-4; prodose (within 30
BCQ recordings minutes of ketorolac sdministration), 2 h and 24 h postdose.
Talerubility Sﬂjmuutdwmlebnunluﬂnncyquﬂm
assessments during all periods at the following timepaints: predose (within 15
minutes of ketorolac sdministration), 0-5 min, 15 min, 30 min, 1 b,
and 24 h postdose.
Physical cxmmnination | A cxaminstion is at
Nasal examination A nasal axamination is performed predoss (within 30 minutes of
ketorolac administration), 15 min, 30 min, | b, and 24 h postdose.
Adverse ovents Sub]euhmquﬁdabonmmmhymlth
enced at intervals the
Daia Analvsis

[0054) Nasal irvitation scores and adverse vent data are tabulated by treatment
group, physical findings aed Jaborstory test resulls are listed by subject.

APPENDIX OF PRODUCT NAMES AND EXAMPLES OF COMMERCIAL SOURCES

KETOROLAC TROMETHAMINE: Union Quimico Farmacoutico, S.A., Spain

HYDROXYPROPYLCELLULOSE (KLUCEL®) Dow Chamical-Co, Midland MI USA
18
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HYDROXYPROPYLMETHYLCBLLULOSE (METHOCEL®) Dow Chem. Co, Midland
Ml

HYDROXYETHYLCBLLULOSE (NATROSOL®) Hercules Inc, Wilmington DE USA
SODIUM CARROXYMBTHYLCELLULOSE (BLANOSE®) Hercules Inc, Wilmington
DR

CARBOPOL®: BF Goodrich Chemical Co., Cleveland, OH, USA
POLYCARBOPHIL: BF Goodrich Chemical Co., Cleveland, OH, USA

~ GUM TRAGACANTH: Coloay Ip. & Exp, Co., New York, NY, USA

GUM XANTHAN: Aldrich Chemie, Stanheim, Gormany

SODIUM ALGINATE: Edward Mandell Co., Carmel, New York, USA

AGAR AGAR: Aldrich Chemie, Stanhaim, Germany

POLOXAMER (LUTROL® f127): BASF Wyndotic Corp., Parsippany, NJ, USA
ETHYL ALCOHOL: Eastman Chemical Products Ine., Kingsport, TN, USA
ISOPROPYL ALOCOHOL: Baker Chemical Co., New York, NY, USA
PROPYLENE GLYCOL: Dow Chemical Co., MIDLAND, M1, USA
POLYETHYLENE GLYCOL: BASF Wyndotte Corp., Parsippany, NJ, USA
DISOPROPYLADIPATE: Croda, Goole, North Humerside, UK

SODIUM GLYCOCHOLATE: Sigma Chemical Compaxy, St. Louis, MO, USA
LYSOPHOSPHATIDYLCHOLINE: American Lecithin, Long Island, NY, USA
METHYLPARAOXYBENZOATE (NIPAGIN): BDH Chemical Ltd, Poole, Dorset, UK
PROPYLPARAOXYBBNZOATRE: BDH Chemical Ltd, Poole, Dorset, UK
SODIUM BENZOATE: Phizer Ina, New York, NY, USA.

BENZYL ALCOHOL: BDH Chemical Ltd, Poole Dorzet, UK
BENZALCONIUM CHLORIDE: 10N Fharmaceuticals, Covina, CA, USA
CHLORBUTANOL: Eastem Chemical Praducts, Smithtown, NY USA
SODIUM EDTA: Grace Aud Co., London, UK,

POE(9)LAURYL ALCOROL: BASF Wyndottc Corp, Parsippany, NI, USA
GLYCEROL: Dow Chemical Co., Midiand, MI, USA

SODIUM CHLORIDE: Aldrich Chemic, Stanheim, Germany

GLUCOSE: Roquetts Lid, Tunbridgo Wells, Kent, UK

19
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THE CLAIMED SUBJECT MATTER OF THE INVENTION IS:

l. A composition for nasal administration to a patient (hat comprises &
therapeutically effective amount of the compound 5-ben2oyi-2,3-dihydro-1H-pymolizine-1-
carboxylic acid, of the {ormula

an optically active form thereof, the racemic mixture, or a pharmaceutically acceptable salt
thereof, in combination with a pharmaccutically acceptable diluent and 4% wiv to 10%
(w/¥) of a local anesthetic.

2. The composition of claim 1, wherein the compound is ketoroleo
tromethamine sy » racemie mixture.

3 The composition of claim 2 comprising 25 mg ~ 225 mg of sxid compeound
dissclved per ml, wherein the dilvent is water snd the compesition Is liquid snd spraysble.

4, MmmpuidonofclﬂmBMpdlh.;w—m:ngofuMwmpumdpc

s The composition of claim 2 whercin a chelator is preseont.

6. The composition of claim 1 comprising 2.5-22.5% w/v of sid compound
dissolved in the dilvent, which is water,

1. mmmofmsmnsumofmm

8. The composition of clsim 1 in a single-dose form for administration to &
singic patient, wherein the composition ia & sprayablc licuid and the diluent is water.

9. ~ The composition of claim 1 in a multi-dose formulation, wherein the

compoxition is a spraysble liquid und the diluent is water.
20
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10.  The composition of clsim 1 in the form of an aquecus sohuticn.

11.  The composition of clsim 1, whercin the ancathetic is lidocaine
hydrochloride.

12 The composition of claim 11, wherein the anesthetic is present at s icvel of
5% to 10% wiv, and the diluent is wator, and the composidon is & sprayable solution.

13.  Tho composition of claim 11, wherein the anesthetic is present at a Jovel of
5% ta 6% wiv.

14,  The compasition of claim 1 contained in » vessel equipped with a dsvice for
spraying the composition into the nasal passage of a subject, wherein the composition is an
aqueous solution.

15. The composition and vesse! of claim 14, whorein the vessel holds sbout 50 to
2000 microliters (uL).

16. The composition of claim 1, wherein the pH is 6 to 7.5.

17. A composition suitable for spraying into 8 human subject’s nssel passage
that comprises '

(@  omen

(k) the mpmd?-bamyl-!#d!hy&o-ﬂ-!—pymﬂ:ho-l-ulbmyﬂo acid, an
optically active form thereof, s recemic mixture, or s pharmacsutically acceptable sait,
wheruin the compound is dissolved in water st a lovel sufficient to be absorbad by the

subject to treat pain or inflammation;

()  nlocal ancethetic dissolved in the water at a level mfficiont to reduce the
stinging sensation caused by nasally edministering the compound alone to the subject; and

. (@) optionally other pharmaceutically scoeptablo excipionts.

13. The composition of claim 17, wherein
21
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(s)  water is the sole diluent,

(b) the compound is recemic ketorolac tromethamine dissolved st 2.5-22.5%
wiv,

(c) thelocal mesthetic is lidocaine hydrochloride dissolved at 5-10% wiv, and

(d thepH of the composition is adjusted to 7.2 and a chelator is present.

19. The composition of claim 18, wherein the compound is present st a level of
15% wiv, the local mesthetic is present at 8 lovel of 5-6% w/v, potassiumn phosphate is the
pH adjustor, and the chelator is sodium EDTA.

20. A method for treating pain or inflammution in a subject in need of such
treatment, which comprises intranasally administering the composition of amy of claims 1-
19.

2l. The method of claim 20, whorein the method is for treating psin.

22. Themethod of claim 21, wherein the pain is the result of 8 trauma inflicted
on tho subject.

23.  The method of claim 21, wherein the pain is the result of a modical operstion
performed on the subject.

24.  The method of claim 21, whercin the pain is pathologieal.

25. The method of claim 21, wherein the pain is newropathic.

26. The method of clgim 21, wherein the pain is migraine or other headache
pein.

27.  ‘The use of the compound $-benzoyl-2,3-dihydro-1-H-pyrolizine-1-
carboxylic acid, the optically active forms thereof, the racemic mixmre, or 8

pharmaccutically salt thereof, in combination with & local anesthetic, to preperc s
composition for nasal administention to & subject for the trextment of pain or inflammation.
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28. The uso of claim 27, wherein the compound is ketorolac romethemine,
which is present at 2.5-22.5% w/v;

the local anesthetic is lidocaine hydrochloride, which is present at 4-10% w/v; and
hmwdﬁmhmnqﬁmmynblcmwdﬁmhaﬂuupﬂofﬂ.ﬁ.

29.  The useof claim 28, wherein the compound is present at 15% wiv, the local
ancsthetic is prosent et 5-6% w/v, the pH i 7.2, md sodium EDTA is present a3 a chelator.
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Figure | Mean (+SE) Linear and Semi-logarithumic Plasms Ketarolas Concentration-time
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Figere? Miean (+SE) Lincur and Eem:-hgunﬂmn Pliyre Lidocaine Concentyntiog-time
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COMPOSICIONES TERAPEUTICAS PARA LA ADMINISTRACION
INTRANASAL DE KETOROLAC
CAMPO DE LA INVENCION

[0001]La presante invencidn se refiere a composiciones terapauticas
con aclividad anaigésica y antinflamatoria, adecuadas para la administracion
intranasal, que Incluyen ketorolac o sus ssles adecuadas para uso
fanmacéutico como principio activo, y un anestésico local para reducir la
sensacidn de ardor y aumentsr la eficacis. La presente invencién tamblén se
reflera a un método termpéutico gue describe la administracion nasal de la
composicién a un sujeto para tratar el dolor, donde el sujeto tiene reducida
sensacion de ardor y la eficacia es mayor en comparacién con una
composicién conocida.

ANT INVENCION

[0002] Ketorolac o Acido 5-benzoil-2,3-dihidro-1H-pirrolizina-1-carboxdlico
tiene la sigufente formula (I): .

H

Se conoce desde hace varios ahos (Patente de los Estados Unidos N°
4,089.989) y se usa en tsrapia humana como anaigésico y antiinflamatorio bajo
la forma de la sal tromstamina. La Patente da los Estados Unidos N° 4,089.969
queda incorporada a la presente mediante referencia. '

[0003)Se conocen tanto la forma racémica como el levo y o
dextrolsdmero de este compuesto. También se conocen muchas sales
adecuadas pars uso farmacautico, de las cuales |a de uso mds habitual es la



szl tometamina (2-amino-2-hidroximeti-1,3-propanediol;. En adelants en la
presente, el nombre ketorclac comprande individual o colechivameants la mazcla
racémioa o cualquiera de los compuestos opticameants activos ¥ comprenda el
Acido libre asl como la szl trometaming ¢ cualkquier ofra sal adecwada para use
farmmaceutico de cualquiers de o compuestos precederies,

[UODM] Exista una ampliz feretura sobre katorolac {por ejempio,
“Ketorglac - A reviaw of Its phamacadynamic and pharmacokingtic properifes
and its therapewdc potentlal®, Doyge 30{1)  686-108, 1880). Se la describe come
una droga con actividad anaigisica considemablamente mds elevada que
muchea ofras drogas antinflamatorae na ssteroikies. Lo mas significativo
que Herg actividad analgésica compamblz a la de 68 apiscecs, come e
morfina, sfin sue muy conocidos efecios secundarics.

[0005)] Se concoe due keiorolae se pueds formular como composicion
adminisirable per vie Intranasal. Ver Falente de loa Estados Unidos N°
8.332.044 ojorgada a Recondati. Sk embargo, 56 verlfica que en algunoe
sujetos a2 prodyce una reaccion advered local en kos conductas nasales que
tene como resultado una sanssclon de ardor o Eritacidn 8 blen I
composicién nasal de kelorolas posee muchas ventmjse descliptas en R
petentes otorgade & Recordetl, para ayudar a la aceptaciin del paciante es
necesario minimizar cualqulsr senpacidn de ardor, ¥ a la vez no alectar
adversamente sl perfil fammacocinético de |a fomalacion nasal.

[0008] 86 conogen una sarde de sustancias como anestésicoa quaies
que ee gpfican tipicamenie en divereas sifuacionas para adomécer la
sensaclon de color. Se congee Que estos anagiesicos de modo general no son
activos en solucion, por lo que generalmente s= apiican baje k& forma e



suspensionas o en alguna formulacién tépica en la cual el anestésico activo no
esid disuelio. Nolablements, se descubrit que una solucion de un anestésico
local se puede ussr con ketorclac para minimizar la sensacion de ardor en
algunas personas que axperimentan ardor cuando as les administra ketorolac
por via nasal.

[0007]La Publicacién de la Solicitud de Patente de los Estados Unidos
N° 2003/0022884 Al a describe una composicién que es una comhbinacion de
un inhibidor de la cGMP PDE V en combinacion con un anestésico lacal para la
administracién nasal. Como se trata en eaa publicacién, al administrar un
inhibldor de la PDE V (p. ej., Viagra®) se presenten ciertos problemas. Los
inhibidores de la PDE V son vasodilatadores y la administracién nasal llava a la
dilatacién maltiple de los vasos de la mucosa nasal, efecto que, se afirma, se
traduce en picor, anrdor, secrecién lagrimal u oiras imitaciones en ciertos
pacientes. La cantidad del anestésico local usada en esa forma farmacéutica
gensraimenta es notoriamente inferfor a la necesaria para obtener anestesla
topica, Especificaments, en el pardgrafo {0072] de ia Publicacidn de ia Patente
de los Estados Unidos N* 20030022884 Al, se indica que "as composiciones...
contienan el o los anestésicos locales en concentraciones mas bajas que la
cantided estdndar en las preparsclones tdpicas comerciales para anestesia
superficlal, es decir en una concentracién de menos del 4% (mA). En
contraste con lo divuigado en dicha publicacidn de patente de los Estados
Unidos, hemos encontrado que el ardor debido a la administracidn de ketorolac
{al no ser ketorolac un vagodilatador) se puede reducir usando una cantidad
superior al 4% p/v (ea decir, peso volumen, que es intercambiabls con masa
volumen = m/v y se define como la masa de una sustancia medida en gramos



("g") dividida por el volumen de la solucidn medido en litros ("I") multiplicado por
100%: % g/1) en la composicién como una solucidn para reducir el problema del
ardor que experimentan aigunos integrantes de la poblacion

[0008] La Solicitud de Patenta del Reino Unido GB 2315673 A sa reflere
al tratamiento de la migrafia mediante la administracién de un anestésico local
y un agonigta 5-HT1D por via iniranasal. Se basa en la hipétesis de que la
absorcién del agonista 5-HT1D se vera aumentada por la presencia del
anestésico local, que se considera tiene un efecto vasodilatador. Se afirma que
el aumento de la absorcion debe llevar a acelerar la distribucién y el comienzo
de la accion del agonista SHT1D. No se suministran datos en respaldo de esta
hip6tesis y no se hace mencién al tiempo que tarda el SHT1D en alcanzar la
concentracién mdxima. Notablemenie, se enconird ahora que en las
formulaciones preferentes de la invencidn, se acorta el tiempo (Tméx.) que
tarda el ketorolac en micanzar su concentracion miéxima © pico (Cméx.),
suministrando asl mejor analigesia.
RESUMEN DE LA INVENCION

[0003]Un aspecio de la presente invencidn es una composicién para
administracién por vie nasal que comprende una cantidad eficaz del compuesto
acido 5-benzoil-2, 3-dihidro-1H-pirrolizina--carboxflico, de la férmula (1)

H

una forma Opticamente activa del mismo, la mezcla racdmica o una sal de los
mismos adecueda para uso farmacéutico en combinacién con un dlluyente
adecuado para uso farmacéutico y el 4% - 10% p/v de un anesiésico local, p.



al., corhidrato de ldocalng, Preferiblemente & compuestn es ketorakac
from#tamina y estd presanie en un nivel de aproximadamente al 2.5 - 22.5%
(piv), &l anestéscico esid presemie &n wn nival del 5% al 10% piv, ¥ la
compasicion 28 Lk 30lUCion acuosa ¢ue 68 puede vaporizer.

[0010] Otre mspetio de la presentm invenclén es una composicidn para
vaparizar en ¢ conducto hasal de un sufa4 humano, que comprends

(e &gua;

(b) o compueste  #écido  S-benzoll-2,3-dIhidne-1H-pirrolizina-I-
carboxilico, ung forma Gplicaments activa del memao, vna mezcla racémica. o

una sal sdecusda para usp larmacdutico {p. &), rometamina) donde el .

compuesta eatd disusio an agus an un nivel suficients para sar abgorbido por
el eujetn para ratar dolor o inflamacldn;

(¢] wun anesbésico focal (p. e].. clorhidrata de lidocaine) dispelio en
Bgua a un nivel suliclents para reducir kda sensaclén de ardor causada por s
adiministracién por via nasal al sujeto del compueste solameanba; y

(dy optativamente ofoé exdpentes adecuados para  uso
famnacéutico,

[0011] Otro especio da fa presente Invencion es un médodo para tratar ol
dolor o la inflarécikin en un sujeto que rwoesita dicho fratamiento, que
compande la adminiatrﬁdﬁn intranasal Bl sujelp de k@ composicion de I3
presanis invencion.

[001 2] Otro espects de 1a Invencion as la composioidn de |a Invenciin en
un recipienta squipado con un dispositive para yaporizar la composicion en el
conducto nasal de un paclants.

S



[0013] Otrc aspecto de la Invencién el uso del compuesto Acido 5-
benzol-2,3-dihidro-1-H-pimolizine-1-carboxflico, una forma dpicameante activa
del miamo, la mezcla racémica, o una sal de los mismos adecuada para uso
farmacéutico, en combinacidn con un anestésico local, para preparar una
composicidn para la administracion por via nasal 8 un sujeto para el tratamiento
del dolor o la inflamacion,

[0014]Una caracterislica imporiente de todos o3 aspecios de la
invencién es que el anestésico se elige para que esté presante en dosis de un
nivel que no afecten adversamente la famaecocinélica (PK) plasmaética del
ketorolac.

EIGURAS

[0015]La figurs 1 muesira s perfiles lineal y semilogaritmico de la
media de concentracién en plasma de ketorolac a o largo de 24 horas.

[oo16)La figura 2 muesira la concentracién lineal media vy
semiogaritmica de Ia lidocaina a o largo de 24 horas.
DESCRIPCION DETALIADA DE LA INVENCION

[0017] Todas las patentes y literatura citadas quedan incorporadas en su
fotalidad mediante referencia.

[0018] Hemos ancontrado ahora que es posible preparar formulaciones
anaigésicas / antiinflamatorias que contienen ketorclac como principio activo
para el fratamiento de) dolor y/o la inflamacién en un sujeto humano. Las
formulaciones son adacuadas para la administracién intranasal de una cantidad
terapéuticamente eficaz a un sujeto de modo tal que el ketorolac 8si
administrado se absosbe en forma répida y completa, produciendo efactos
terapéuticos equivalentes o superiores a los obtenidos con la formufacién



Intranasal descripta anteriormente y con reduccion del ardor exparimentado por
ciertos sujetos, La formulacion estd disefiada para emplear una canlidad del
anesbésico que reduce la sensacion de ardor en aquefios pacientes que de otro
moda podrian experimentar dicha sensacidn con la administradén por via
nasal, pero sin provocar sensacién de adormecimiento. Es importania sefalar
que pareciera que la PK del ketorolac no resulta afectada adversamente por la
presencia del anestésico. Es dedir, la presencia del anestésico no modifica
significativamente an forma adversa la concentracién plasmética de ketorolac
vs. iempo. Notablemente, la presencia del anestésico, p. ej. clorhidrato de
lidocaina en el nivel preferido del 5-8% p/. en realidad reduce el Tmax. del
ketorolac hasta alcanzar su Cméx. en el plasma de un sujeto. Este hecho
ofrece una ventaja inesperada sobre una formulacion nasal de ketoralac sin
clorhidrato de lidocaina, la cual consiste en que un tlempo mdas breve hasta
gicanzar la Cméx. generaimenta suministra al sujeto un mejor alivio del dolor.
[0019]Las formulaciones intranasales de [a invencién conlienen
cancentraciones de ketoralac que van del 2,5 al 22,5%, por ejempio del 5 % al
20%, preferiblemente aproximadamente @ 15% p/v calculado sobre la
formulacién final. Como alternativa, las mismas se pueden expresar como 25-
225 miligramos (mg) por miilitro (mf), preferiblemente 50-200 mpg/m|, y mas
preferiblemente 150 mg/ml. Desde ya, la seleccion de los excipientas en
particular depende de |la forma farmacéutica deseada para Ia formulacion, es
decir, sl se desea utilizar una solucidn para utilizar en gotas o en vaporizador
(asrosol), o si se desea una suspensién, ungliento o gel para aplicar
directamente en la cavided nasal. En cuaiquier caso, la invencién permite la
preparacion de formas farmacéuticas para dosis Gnicas o para dosis mittiples,



que aseguran la aplicacién de una cantidad éplima de la droga. Generaiments
se administra a un sujeto aproxdmadamente de 25 a 200 microfitros de Ila
formulacién acuosa de la presente invencibn que se pueds vaporizar,
preferiblemente da 50 a 100 microlitros, en una o ambas fosas nasales. Por
ejemplo, 100ul de una solucidn al 15% piv (pH 7.2) p/v de ketorolac en cade
fosa nasal tendria se traduciria en hasta 30 mg de ketorclac en el plasma del
sujeto. Si bien la composicion se administra usuaimente cuatro veces por dia,
bajo ciertas circunstancias, si resulta adecuado, se puede administrar con una
frecuencia menor. La administracidn intranasal de una composicién de
acuendo con la invencién en cantidades que estdn entre 0,5 miligramos (mg)
kilogramo (kg) / dia y 4 mg/kg/dia dard niveles plasmaiticos de ketorolac que
estan entre 0,3-5 mg/l de plasma, los cuales resultan generalmente eficaces
para tratar el dolor moderado a severo, sea de origen patoldgico o neuropatico,
como por ejemplo dolor por traumatismos, dolor posoperatorio, migrafa y
cuadros similares. En general, un sujeto que tiene entre 18 y 65 afos podrd
recbir hasta 120 mg por dia de ketarolac mediante la administracién intranasal
de 100 microlitros en cada fosa nasal de una solucién al 15% p/v de ketoratac 4
veces por dia. Un sujeto adolescente o mayor de 65 afios podré racibir 60 mg
por dia mediante la administracidn intranaeal de 50 microliros en cada fosa
nasal de una formulacidn al 15% piv de ketorolac 4 veces por dla. Los nifos
menores de 12 afios recibirdn menor cantidad segin corresponda.

[0020) El diluyente preferido para las fonrmulaciones de acuerdo con la
invencién es agua, pudiendo agregarse si se desea otros excipientes. La
formulacion preferida de ketorolac al 15% piv es hipartdnica, es decir, exhibe
una presion osmética superior a la de los fluldos biolégicos. En casos en los



que la canceniracidn da ketorolac es irerior, puade ser de utllldad agragar Ln
agente de laotonla sasleccionado antre log de yso hablugl an farmacia.
Sugtanclas usadas para asbe propdeily son, por gjamplo, clorure dé sodio y
glvcosa, La canfidad del mjente da Isolonia dependerd de ka prasldn pamolica
buscada pars la formulectdn {omendo en cuenta el efectn camédtico del
principlo activo). F-:.:r lo general, eatard entre aproximadamenta 160 hasta
aproxmadamenta 350 miliosmoles (mOam}.

[0021] & an vz de una solucion sa deseq una SUSPENSKAN © un gel, se
pueden usar vehiculos olapecs o en pel edecusdos o se pusdean induir uno 0
mdas materales poliméricos que, deseablemente, deban podar conferir
caracteristicas bloadheslvas al vehiculo.

[002X] Hay wvarins polimeros que se uean en famecls pera In
preparatin de un pel; s& pueden mencionar o sigulenies a modo da
slemplos ne limitalves:  hidroxpropll esfulosa (KLUCEL®), hidraedprapll metil
celulosa (METHOCELE), hidroxietl celuiosa (NATROSOLE), carbaximetl
celulosa  addica (BLANOSE®), polimems xiicoe  (CARBOPOL®,
POLYCARROPHIL®), goma xantana, goma tragacanto, alginatos y agar-agar.
Enfre pandntesis figura un nombre comencial de un producio disponible en el
mercado pablico, h

[m023] Algunaos de allos, como la carboximed! celulosa sddica (a menudo
abreviada oome CMC sddica) y los polimeras acrlicos, posesn marcadas
propiedades bioadhesivas y son preforibles & se desea bivadhesividnd.

[0024] Ctras formuiaciones adfeciadas para la administracion intanasal
da ketormolac ge ﬁlﬁden obtenar agragando al vehiculo acueso poliMeros oo
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capackiad de modificar el comportamiento regldpico de i composicidn Br
nelacdon caon (8 lemperalura. .

[0025] Estoe palimercs hacen posible obtener scluciones de baja
viscosidad B temperaiura ambiemte, que se pueden aplcas, por ¢jempla,
madiamié un vaporizador nasal, y que aumantan eu viacasidad a ka temperatura
dal cuerpn, praduciendo un Ilquido viecosa que awnents lae posiblilkdadas de
un contacto més prolongade con B membrana mucosa nasal. Polimeros de
psta clesa incluyen, ein lemhecidn, copolimeros con blogque polodetien-
pullexipropileno (POLOXAMER®). El poicaiefleno sa suale abreviar POE,
mienkrae que el palioxiproplieno se abrevia FOP.

[0026] Ademds de diluyenies acuosoe, oleosos o an gal, olros diluyentes
qua 68 puetden usar on las composiciones de acwarda can la invenacidn
ocomprenden sislemss solvent2a Que contiensn slcohol atllice, elcohol
ieopropilice, progienglicol, poliellenglical, mezclas da ios mismos o mezcles de
unp o més de o8 compuestos anterlones con agua.

[002T] En cualquier caso &5 necasaris que ssid presenta una scluckin
amortiguadora adecuada para uso farmacéutios con &l fin de crear condiclanas
Gptimes da pH, tanto pam favorecer i@ estabilidad del producth como su
Wieranda (pH amire aproximedameniz 4 hasts sprodmadaments 8
preferiblements sprodmadamante de &80 & 7.8). Las solucionas
amortiguadoras adecusdas Incluyen, aln limitagsidn, aclucién amortiguadora tis
(tromataming), fosfate, eic. Prferblemenie se use fosfalo de potask NF para
ajustar el pH a 7.2 _

[0028] Ctros exciplenies inchryen potendadores quimicos, par aemplo
promotores de |a absorcion.  E£stas Incluyen Acides grasos, sales da deldos



bikares y otros tensioactives, acido fusidico, Hsofosfatidos, antibiéticos
peptidicos clclicos, consaervantes, 4cidos carboxlicos (dcido ascorbico,
aminodckios), écido gliciretinico, o-acilcamitina. Promotores preferidos son ef
dilsopropliadipato, POE (8) Isuril alcohol, glicocolato addico y lisofosfatidicolina,
que demostraron rasuitar particularmente activos.

{0029] Otro exciplente que puede estar prasente en una composicién de
la presente invencidn es un quelanie, es decir, una sustancia que liga
prncipalmente jones metélicos di o trivalentes (p. ej. calcio) que podrian
interferir con la estabilidad o la actividad del principio active. Los quelanies son
canocidos por los expertos en el arte mediante referencia a |a edicidn reciente
de "Remington's Pharmaceutical Sciences”. Un quelante preferido es el écido
etilendiamina tetraacética sédico (EDTA sédico), USP.

[0030] Por uitimo, las composiciones de la invencién preferiblemente
contienen conservantss que aseguran (a estabilidad microbloidgica del principio
acivo. Los conserventes adecvados Incluyen, sin limitacion, el metil
paraoxibenzoato {metil paraben), propil paraoxibenzoato (propit paraben),
benzoato de sodio, aicohol bencllico, cloruro de benzalconio y el clorobutanol.

[0031]Las formulaciones liquidas de ketorolac, preferiblemente bajo la
forma de soluciones, se pueden administrar en forma de gotas 0 con
vaporizador, usando atomizedores equipados con una véivula mecénica, con la
posibilidad de Incluir un propelents da tipo comercial, por ejempio butano, N,
Ar, C0; Oxido nitroso, propano, dimetll éter, clorofluorocarbonos (p. €.,
FREON) etc. Difuyentes (p. e]. un solvente) adecuados para ia administracién
por vaporizacion son agua, alcohol, glicol, glicerol, y propllengticol, usados

G
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solos 0 en una mezcla de dos 0 mas de los mismos. Preferiblemente se
empisa agua como Unico solvents.,

[0032] Los anestésicos locales que se pueden usar de acuerdo con la
invencion son conocides per se y figuran, par ejemplo, en Remington's
Phammaceutical Sciences 1990, pp. 1048-1056. Los anestésicos locales son
compuestos que inhiben en forma reversible la excitablidad de las
terminaciones narviosas sensoriales o la conductividad neuronal del dolor u
atros estimulos sensoriales an una region limitada del cuerpo sin causar dafio
permanente (cf. J. L. McGuire (aditor), Pharmaceuticals, volume 2, Wiley-VCH,
Weinheim 2000, pp. 539, et s8q.). Anestasicos locales dentro del significado
de la presente invencidn denotan preferiblemente sustancias que figuran en ef
index Nominum 2000, International Drug Directory, Scientific Publishers
Stutigart 2000 en la categoria terapéutica de “anestésico local’. De acuerdo
con el anestésico especifico utilizado y segun la senaibllidad del pacienie, el
anestésico esta presenta n un nivel del 4 hasta aproximadamente el 10% piv.

[0033]Los anestésicos locales preferidos de acuerdo con la presente
invancion son compuestos de la fénmula (1)

Fen

(n

donde

Ry reprasenta H, NHa, NH(C.¢ alquil), O-C..¢- alquil 0 CHOPh;

R? represanta O-C1.e-alquil que pusde tener optativamente un radical del
grupo que consiste an NH(Cyg-alquil), N(Ci.s-aiquil)z 0 un heterociclo saturado
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de 5- 0 seis componanies que contiene al menos un dtomo de nitnégeno y esta
ligado por medio de este Ultimo, y optativamente uno o dos heterodtomos del
grupo que consiste en N, O, S, y optativaments lleva de uno a tres radicales C,.
s-alquilo més, o

R representa (CH;) 1a-Het. donde Hst representa un heterociclo
saturado de 5- o0 seis componentes que contiene al menos un dtomo de
nitrdgeno y estd ligado por medio de esie Ultimo, y optativamente unp o dos
heteroatomos del grupo que consiata en N, O, S, y optativamente lleva de uno
a tres radicales Cys-glquiio més; y

R? representa H, halégeno o O—Cyg-alquilo.

[0034] Otros componentes (tiles incluyen los de ia fdrmuia ({il)

Qﬂ\gw

)

(nm

donde

R' representa H u OH:

R? representa Cy.s-alqui-N{C1.s-alquil): donde la cadena eiquilo puente
pusde optativemente levar uno o més radicales Cig-alquilo, o represanta un
heterociclo saturado de 5- o ssis componentes que contiene al menas un
dtomo de nitrégenc y optativamente uno o dos heterodtomos mas del grupo
que consiste en N, O, S, y oplativamenta fleva de uno a tres radicales Cis-
alquilo mas,

R? representa Cye-aiquiio, halégeno o COOC.g-alqulle; y

n rapresenta 10 2.

Con
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[0035] Ctros compuestos Ltiles se seleccionan del grupo que consiste en

SO A
. e
o
g8~ CO0CH,
- 4 &
N N
~ Oy R
\/\gr:'h On ’

y polidocancl y benoxinato, y las sales y/o hidratos de los mismos
adecuados para uso fisiolégico.

[0038]) Anestésicos locales particularmente preferidos de acuerdo con la
invencion son los de la férmula (1l) anterior, donde

R' representa H, NHz, NH-n-CqHg, O-n-C3Hz, O-n-C4Hg 0 CHzOPh;

R? representa OC;Hs, O-n-CyHg, O—{(CHz)zN(CzHs)z, O(CHa)aN(CHa)a, 0
un radical del grupo que consiste en

—o— mn:l)':) — [H:Ch'O — m.cer : and

R? represanta H, Cl, O-n-CsHy 0 O-n-C,Ho,

[0037]) Otres compuestos preferidos son los de la férmula (Iif) anterior,
donde

R' representa H u OH;
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R reprasenta CHN(C;Hslz, CHCHyNH-n-CaHy, CHoNH-n-GyHa @ un
redical del grupo que consiste en

JORSORS

&y Moo oty

R? representa CHy, Cla COOCH;,

nrepresenta 10 2;

y bEnn.ﬁnto y eales yfo hidratos da los msmpa adecuados pam uso
fislologlco.

[po38]Los anestdsicos locales que e pueden emplesr an foma
particulermante prederida de scuerdo com i@ invencitn soh:  benzocaing,
butambeno, piparacaina, clarhidrato de piparocaina, procaing, clofhidraky de
procaina, olomiocaina, ciorhidrato de clotpracaina, oxibuprocaina, clarhidraio
de axibuprocaing, prmlnutacau'n.a. clorhidreto de pricimetacalng, tetradains,
clorhidrato de tetracalns, nirvanina, lidocalng, clkorhidratio de lidocaina,
princaina, clorhideeta de prilocaing, mepivacaina, clorhidrato de meplvwcaing,
mphacaina, olothikdrate de bupivacalma, ropivacaing, dohidreio de
roplvacaing, etidocaina, dorhidrae de etidocaina, butanilcalna, clarhidreto da
butanllicalra, articange, clorhidrgto de articaine, cinchocaina, d;:rhidratu de
ginchocaina, oxetacaina, dothidrado de oxetacaing, propipocaing, clorhidrato
de proplpocalra, diclonina, clorhidrato de diclonina, pramocalna, clochidrato de
pramocalne, omocaina, clgrivdrato de fomacaina, quinisccalng, dashidrato de
quinisocaing, benoxinata y pofdocanol. Estos compuestod s8 encuentran
disponiblea comerciaimenta ¢ se pueden pieparar en forma conocida por =

s
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experio en el arte, por sjemplo, seglin sa describe en J. L. McGuire (editor),
Pharmaceuticals. volume 2, Wiley-VCH 2000, pp. 539 et seq.

[0039]) Anesiésicos locales que se pueden usar preferiblemente de
acuerdo con la invancién son benzocalina, lidocalna, tetracalna, benoxinato,
polidocanol 0 sus sales adecuadas para uso farmacéuico. Se prefieren
particularments la ldocaina, el clarhiirato de lidocaina, y el metanosulfonato de
lidocaina. E) anestésico local estd presente de acuerdo con la invencién en un
nivel desde el 4 hasia aproximadamente 10% p/iv. preferiblements
aproxXimadamente el 5-6% p/v. Si bian el 4-10% ph ee el rango amphtud
general, puede ser (til hacer ajustes para limitar la amplitud del mismo, p. €]. 5-
10%, 5-9%, 5-8%, 5-7%, y valores similares.

[0040] Formulaciones a titulo ilustrativo pueden contener los siguientas
ingredientes y cantidades (p/Av), ademés de kelorolac, agua y el anestésico.

Ingrediente

Quelante (1)

Coneervente (2)
Promotor de la absorcién (3)

Polimero gelificante (4)

Co-soivente (5)
P. ej.. EDTA sédico

(1)

Rango amplio
(%)

0,004 - 1

D - 2
0 - 10

0 -5
0 - 99

Rango preferido
(%)

0,01- 01

0 -025

0o - 10

o - 3
1]
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(2) P. e]., metil paraoxibenzoato o propil paracxibenzoato 0 mezclas
de los mismos

(3) P. e, glicocalato sédico

(4) P.ej., CMC sidica

(5) P.ej. glicarol

[0041] E) experto podrd apreciar que ingredientes tales como la CMC
sddica y los polimeros denominados CARBOPOL existen en muchos tipos con
diferentes viscosidades. Sus cantidedes deben ajustarse en forma
concordante. También puede ser necesarlo hacer diferentes ajustes en cada
formulacidn, incluyendo la omisidn de algunos ingredientss optativos y el
agregado de otros. Por lo tanto, no resulta posible dar un rango de cantidades
pera cada ingrediente que abarque todas las posibiidades: la optimizacién de
cada preparacidn de acuerdo con la invencién estd dentro del conocimiento del
axperto en &l arte.

[0042)Otra altemativa para Ia administracion intranasal de las
composiciones a basa de ketorolac comprende una suspension de ketorolac
finamente micronizado (generaimente de 1 8 200 micrones. preferiblamente de
5 a 100 micrones) en un propelente o en un vehiculo oleoso o en otro vehiculo
en el que |a droga no sea soluble. El vehiculo se mezcla o se emulsiona con el
propelente. Son wehiculos adecuados para esta akemativa, por ejemplo
aceltes vegetales y minerales y mezcias de biglicéridos. A estos vehiculos se
agregan tensioactivas adecuados, agenies de suspension y diluyentes
adacuados para use en farmacia. Los tensloactivos incluyen, sin limitacién,
sorbitan sesquicleato, sorbitan monooleato, sorbitan tricleato {cantidad: entre
aproximadamente el 0,25 y aproximadamente el 1%); los agentas de



suspension incluyen, sin imitacitn, miristato de isopropilo (cantidad:  sntre
aproximadamente el 0.5 y aproximadamente el 1%) y sfice cololdal (cantidad:
entre aproximadamente el 0,1 y aproximadamente el 0,5%) y los dlluyentes
incluyen, sin limitacidn, estsarato de zinc (entre aproximadamente el 0,6 vy
aproximademente &l 1%).

[0043) Composiciones de la Invencidn se administran a un paclente que
las necesite poniendo en contacto el conducto nasal del paciente con una
cantidad de la composicién suficiente para penmitir la absorcion de ketorolac
por parte del paciente para reducir el dolor y/o la inflamacién experimeniados
por el paciente. Preferiblemente, esto se lleva a cabo vaporizando una
solucién, como se describe en la presents, en o (08 conductos nasales de un
paciente contenkia en un recipients equipado con un dispositivo (p. &j., un
atomizador) para producir una vaporizacion (p. ej.. particulas atomizadas). El
dispositivo produca una niebls 0 suspensitn de finas particulas de Iiguido que
son inhaladas por el paciente hacia su o sus conductos nasales, desde donde
se absorbe rdpidamente al torrente sanguineo para producir su accifin
analgésica y antiinflamatoria. El experto en el arte podra encontrar recipientes
y dispositives vaporizadores apropiados consultando “Remington’s
Pharmaceutica) Sciences®. Una fuente para dichos recipientes es Ing. Erich
Pfeiffar GmbH, Radolfzel, Alemania. Otra fuenie es Valois, 50 avenue de
I'Europe, 78164 MARLY-LE-ROI, Francia.

[0044]Los siguientes ejemplos de formulaciones para la adminigtracion
intranasal de ketorolac sirven para lustrar la invendién sin limitar su alcance.
EJEMPLO 1:




[0045] Este ejemplo ofrece una descripcidn para preparar composiciones
para administracién por via nasal de scuerdo con la invencién. Se prepard una
solucion segun las proporciones que figuran en Ia Tabla 1. Se agregéd
dorhidrato de lidocaina a la solucion para obtener las composiciones de la
invencién que se muestran en Ia Tabia 2.

Tabla 1

Ketorolac trometamina, USP 15%

EDTA sédico, NF 0.02%

Fosfato de potasio, NF (c.5. para pH 7,2)

Ague para inyeccion USP (c.s.) 1009

Tabia 2

Ingredientes i n 1]
Ketorolac rometamina, USP 15% 15% 15%
EDTA sédico, NF 0,02% 0,02% 0.02%
Fosfato de potasio, NF (c.s. para pH 7.2}

Clorhidrato de lidocaing 4% 5% 6%
Agua para Inyeccién USP (c.s.) 100g 100 g 100 g
EJEMPLO 2:

[0046) Este ejemplo ofrece una descripcion de un estudio clinico de fase
| {doble ciego, randomizado cruzado con 4 brazos) levado a3 cabo para
determinar, entre otras cosas, sl la presencia de clorhidrato de lidocaina en
formulaciones de kelorolac administradas por via nasal tiene algin efecto
adverso sobre of perfi PK de kelorolac. Los resultados muestran que les
caracteristicas PK mejoran en las formulaciones preferidas (5-8% piv) par la
presencia del anestésico clorhidrato de lidocalna, sin que haya efectos

\U\‘\



negativos. Ademds, se svaluaron los datos de seguridad y tolerancia de las
formulaciones.

[0047) El estudio clinico incluyé & 168 voluntarios sanos que fueron
rechitados para el estudio, donde cada voluntario recibid 4 formulaciones
administradas por vaporizacion nasal, tres da las cuales son composiciones
qus representan un aspecto de la invencidn. Entre cada administracién hubo
un periodo de lavado de 3-7 dias. Las cuatro composiciones acucsas para
vaporizacidn se prepararon de (a sigulente manera;

KT{1) L{2) NaEDTA(3) KPO.(4) Agua(S)
15% O 0.02% pH7,2 100g
15% 4% 0.02% pH72 100g
15% 5%  0,02% pH7.2 100g
15% 6% 0,02% pH7,2 100g

(1)  Ketorolac trometamina, USP

(2) Clorhidrato de lidocaina, USP

(3) EDTA sbtdico, NF

(4) Fosfato de potasio, NF

(S)  Agua para inyeccldn, USP

[0048] La formulacién A es conocida y se incluyé con fines comparativos.
Las fonmulaciones B-D son composiciones de Ja invencion, siendo preferidas Ia
CylaD.

[0048] Se extrajo sangre de cada participante de la sigulente manera:
Antes de la adminlstracion (fempo (t) = 0 h), 0,25; 0,50; 0,75; 1; 1.5; 2 4, 6 0
12; 15; y 24 horas. En las muesiras de sangre se analizaron los niveles de

Q0w >
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ketorolac y de lidocaina para determinar las concentraciones plasmaticas de
ketorolac y lidocaina en nanogramos {(ng) por milliitro (ml). Posteriormente, se
combinaron esios valores para abtener los parfiles de concentracion media —
tiempo en |a poblaciin participante. Los resultados de ketorolac se muestran
en las Figuras 1 {lineal) y 2 (semilogarftmica), mientras que los resultados de la
lidocaina sa muestran an las Figuras 3 (lineal) y 4 (semilogaritmica). En cada
trazado, “ES” es el emror estdndar. Se hizo ia seleccién dinica para cada sujeto
dentro de los 21 dlas de la adminisiracion de la droga del estudio en el periodo
1. Los sujetos elegibles para tomar parte en el estudio lo cumplieron en 4
periodos. Los sujetos fueron admitidos a la Unidad el Dia 1 de cada pariodo y
permanecieron en la misma hasia la mafana del Dia 2. Se dej6 pasar un
periodo de lavado de 3-7 dias entre cada periodo. Se realizé una evaluacién
ciinica posterior dentro de los 7 dfas de la administracion en el dtimo periodo
de tratamiento.

[0050] Resulta evidente a partir de Ias Figuras 1 y 2 que la PK del
katorolac permaneca esencigimente sin cambios ante {a presancia de {idocaina
al 4%, en tanto que la formulacién preferida redujo el iempo hasta alkcanzar la
Cméx.

[0051]) Cada paciente fus evaluado por un dlinico para determinar el nivel
de edema, eritema, ulceracién, adormecimiento y ardor en los conductos
nasales. Si bien los resultados tendieron a mostrar que los sujetos
experimentaron sensacién reducida de ardor, los mismos no fueron
contiuyentes debido a dificultades en el proceso de evaluacion.

EJEMPLO 3
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[0052)En este ejemplo se describe un estudio para pacientes en
posoperatorio para comparar la segurided, tolerancia y las propiedades
farmacocingticas (PK) de 3 formulaciones de ketorolac rometamina Intranasal
{IN).

[0053]Se trata de un estudio doble cdlego con grupos paralelos en
pacientas en posoperatodo. Los sujetos reciben 1 de 3 formulaciones de
ketorolac trometamina IN 30 mg o placebo. Dos de las formulaciones son
formulaciones preferidas de acuerdo con la presente invencién. El estudio
incluye el enrolamianto de quince sujetos en cada grupo, con un iotal de 60
sujetos. Cada formulacién sa adminisbra a cada sujeto por via IN {una
vaporizacién en cada fosa nasal).

[0084]Los pacientes en posopentn-rin adecuados para el estudio
Incluysn pacientes de 18 a 60 afios con un peso dantro del 20% del peso ideal,
de acuerdo con las tablas de talla y peso de MetLife para hombres y mujeres
(versién 1999).

[0055) Los sujetos son asignados al azar para recibir;

O  Tratamiento A {una composicién conocida en el arte} — dosis
tinica IN de 30 mg de kelorolac trometamina (una vaporizacion en cada fosa
nasal de 100 p! de una solucitn al 15% {pH 7.,2)).

(8] Tratamientoc B (una composicion preferida de la presente
invencion) — dosis Unica IN de 30 mg de ketorolac rometamina con clorhidrato
de lidocaina al 5% (uns vaporizacién en cada fosa nasal de 100 pl de una
solucién al 15% (pH 7,2)).

O  Tratamiento C {una composicién preferida de la presente
Invencién) — dosis unica IN de 30 mg de ketorolac trometamina con clerhidrato



de lidocaina al 6% (una vaporizacitn en cada fosa nasal de 100 | de una
solucién al 15% (pH 7,2)).

D Tratamiento D - dosis Onica IN de placebo (una vaporizacién en
cada fosa nasal de 100 ) da la sokicidn vehiculo).

Procedimientos
| Evaluaclones de aeguridad
Evaluacionesde Enla atapa ds seleccion se toman muestras de sengre y
laboratorio clinico | orina para andlisis clinicos de laboratorio.
‘ En todas Ias mujeres en edad fértll se realiza una prueba

de embarazo en la etapa seleccion. _

Medicién de Se mide 1a tension arterial en decibito y el pulso enla

signos vitales y elapa de seleccion y en los siguientes momentos durante

registros del ECG | los perlodos 1-4: entes de la adminigtracion (dentro de los
30 minutos de la administracidn de ketarolac), 2h y 24 h
después de la administracidn.

Evaluacicnes de | Se pide a los sujetos que respondan un cusstionario sobre

tolerancia irritacién nasal durante todos ios perfodos an loa
sigulentes momentos: antes de la administracidn (dentro
de loa 15 minulos de la administracién de ketorolac), 0-5
min, 15 min, 30 min, 1 h, y 24 h después de la
administracion.

Examen fisico Se realiza un axamen fisico an Ia etapa de seleccién.

Examen nasal Se realiza un axamen nasal antes de la administracién
(dentro da los 30 minutos de la administracién de

%Y
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ketorolac), 15 min, 30 min, 1 h, y 24 h después de Ia
administracién.
Reacclonas - Aintervalas regulares a lo largo del estudio se interoga 8
adversas los sujetos sobre cualquier reaccion adversa que pueden
haber experimantado.
Aniilisis dfo iog datog

[0058)Los puntajes de iritacion nasal y los datos de reacciones
adversas se tabulan por grupo de tratamiento, los hallazgos fisicos y los
resultados de los andlisis de laboratorio se consignan por sujeto.

APENDICE DE NOMBRES DE PRODUCTOS Y EJEMPLOS DE FUENTES
COMERCIALES

KETOROLAC TROMETAMINA: Union Quimica Farmacautico, S.A., Spain
HIDROXIPROPILCELULOSA (KLUCEL®) Dow Chemical Co, Midland Mt USA
HIDROXIPROPILMETILCELULOSA (METHOCEL®) Dow Chem. Co, Midland
M

HIDROXIETILCELULOSA (NATROSOL®) Hercules Inc, Wilmington DE USA
CARBOXIMETILCELULOSA SODICA (BLANOSE®) Hercules inc, Wilmington
DE

CARBOPOL®: BF Goodrich Chemical Co., Cleveland, OH, USA
POLICARBOFIL: BF Goodrich Chemical Co., Cleveland, OH, USA

GOMA TRAGACANTO: Colony Ip. & Exp. Co., New York, NY, USA

GOMA XANTANOQ: Aldrich Chemie, Stanheim, Germany

ALGINATO DE SODIO: Edward Mandell Co., Carmel, New York, USA

AGAR AGAR: Aldrich Chemie, Stanheim, Germany

POLOXAMER (LUTROL® 127). BASF Wyndotte Corp., Parsippany, NJ, USA
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ALCOHOL ETILICO: Eastman Chemical Products Inc., Kingsport, TN, USA
ALCOHOL ISOPROPILICO: Baker Chemical Co.. New York, NY, USA
PROPILENGLICOL: Dow Chemical Co., MIDLAND, Mi, USA
POLIETILENGLICOL: BASF Wyndotte Corp., Parsippany, NJ, USA
DISOPROPILADIPATO: Croda, Goole, North Humerside, UK
GLICOCOLATO SODICO: Sigma Chemical Company, St. Louis, MO, USA
LISOFOSFATIDILCOLINA: Amesican Lecithin, Long Isiand, NY, USA
METILPARAOXIBENZOATO (NIPAGIN); BDH Chemical Lid, Poole, Dorset, UK
PROPILPARAOXIBENZOATO: BDH Chemical Ltd, Poole, Dorset, UK
BENZOATO DE SODIO: Pfizer Inc., New York, NY. USA.

ALCOHOL BENCILICO: BDH Chemical Ltd, Poole Dorset, UK

CLORURO DE BEN2ALCONIO: ION Pharmacauticals, Covina, CA, USA
CLORBUTANOL: Eastem Chemical Products, Smithtown, NY USA
EDTA SODICO: Grace And Co., London, UK

POE(S)LAURIL ALCOHOL: BASF Wyndotte Corp, Parsippany, NJ, USA
GLICEROL: Dow Chemical Co., Midland, MI, USA

CLORURO DE SODIO: Aldrich Chemie, Stanheim, Gemany

GLUCOSA; Roquette Ltd, Tunbridge Wells, Kent, UK



REIVINDICACIONES
1. Una composicidn para administracién por via nasal a un paciente,

CARACTERIZADA PORQUE comprende una cantidad terapéuticamente eficaz

del compuesta acido S5-benzail-2,3-dihidro-1H-pirrolizina-1-carboxllico, de la
formula

una forma épticamente activa del mismo, la mezcla racémica, o una sal
adecuada para uso farmacéutico de los mismos, en combinacién con un
diluyente adecuado para uso farmacéutico y del 4% piv al 10% (pA) de un
anestésico local.

2 La composicion de la reivindicacion 1, CARACTERIZADA
PORQUE el compuesto es ketoralac trometamina como una mezcia racémica.

3. La composicitn de la reivindicacidn 2, CARACTERIZADA
PORQUE comprende 25 mg ~ 225 mg de dicho compuesto disueltos por mi.
donde el diluyente es agua y la compaosicién es liquida y que se puade
vaporizar.

4 La composicion de Ia reivindicacién 3, CARACTERIZADA
PORQUE comprende 50-200 mg de dicho campuesto por mi

5 Ls composkitn de la reivindicacion 2, CARACTERIZADA
PORQUE esta presante un quelante.

6. La composiclén de la reivindicacién 1, CARACTERIZADA
PORQUE comprende el 2.5-22,5% p/v de dicho compuesto disueito en el
diuyente, que es agua.



7. La compasicidn de la reivindicacidn 6, CARACTERIZADA
PORQUE contiene el 15% p/v de dicho compuesto.

6. La composicion de la relvindicacion 1 en una farma farmacéutica
de dosis dnica para administrar a un dunico paciente, CARACTERIZADA
PORQUE la composicién es un liquido que se puede vaporizar y el diuyente ss
agua.

9. La composicién de la reivindicacién 1 en una formulacién para
dasis multiples, CARACTERIZADA PORQUE la composicidn es un liquido que
se puede vaporizar y el diluyente es agua.

10. La composicibn de la reivindicacién 1, CARACTERIZADA
PORQUE esta bajo la forma de una solucidn acuosa,

11. La composicién de la reivindicaddn 1, CARACTERIZADA
PORQUE el anestésico es clorhidrato de kdocaina.

12. La composicion de la relvindicadén 11, CARACTERIZADA
PORQUE el anestdsico estd presente en un nivel del 5% al 0% pv, y o
diluyente s agua, y la composicidn es una solucion que se puede vaporizar.

13. La composicion de la reivindicacion 11, CARACTERIZADA
PORQUE el anestésico astd presantz en un nivel del 5% al 6% phv.

14. La composicion de la relvindicacién 1, CARACTERIZADA
PORQUE estd contenida en un recipiente equipado con un disposiivo para
vaporizar la composicion en el conducto naeal de un sujelo, donde (a
composicién es una salucién acuosa.

15. La composicién y el recipiente de la relvindicacon 14,
CARACTERIZADA PORQUE el recpienta tlene capacidad de
aproximadamente 50 a 2000 microfitros ().
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16. La composicién de la relvindicackin 1, CARACTERIZADA
PORQUE elpHesdeba?.5.

17.  Una composicién adecuada para vaporizar en el conducto nasal
de un sujebo humano, CARACTERIZADA PORQUE comprende

(@ agua

{b) e compuesto é&cido 5-boﬁzoll—2,3-dihldro-lH-plrmllm-1-
carboxflico, una forma dOpticamente activa del mismo, una mezcla racémica, o
una sal adecuada para uso farmacéutico, donde el compuasto asta disuelto en
agua en un nivel suficiente para ser absorbido por el sujeto para tratar dolor o
inflamacion;

(¢) un anestésico local disueito en agua en un nivel suficiente para
reducir la sensacién de ardor causada por la administracion por via nasal del
compuesto solo al sujeto. y

{d) optativamente, ofros excipientes adecuados para uso
farmacéutico.

18. La composicion de la relvindicaclon 17, CARACTERIZADA
PORQUE

(a) el agua es el Gnico diluyente,

(b) el compuesto es ketorolac trometamina racémico disueito al 2,5-
22,5% piv,

(c) el anestésico local es clorhidrato de lidocaina disuelto al 5-10%
pNv. Y

(d) el pH de la composicién se ajusta a 7,2 y estd prasents un
quselante.
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19. La composicién de Ia reivindicacion 18, CARACTERIZADA
PORQUE el compuesto estd presents en un nivel del 15% p/v, ol anesiésico
local esta presente en un nivel del 5-6% p/v, el regulador del pH es fosfato de
potasio y el quelante es EDTA sddico.

20. Un método para tratar el dolor o la inflamacién en un sujeic que
necesita dicho (ratemiento, CARACTERIZADO PORQUE comprende Ia
administracion intranasal de la composicién de cusiquiera de las
reivindicaciones 1-19.

21.  El método de la reivindicacitn 20, CARACTERIZADO PORQUE
el método as para tratar el dolor.

22. El método de la relvindicacion 21, CARACTERIZADO PORQUE
el dolor es el resultado de un traumatisma infligido al sujeto.

23. El método de la reivindicacién 21, CARACTERIZADO PORQUE
&l dolor es el resultado de una operacion médica practicada en el sujeto.

24. El méindo de Ia reivindicacién 21, CARACTERIZADO PORQUE
el dolor a3 patolégico.

25. El método de la reivindicacién 21, CARACTERIZADO PORQUE
el dalor as neuropético.

26. E! método de la reivindicacién 21, CARACTERIZADO PORQUE
el delor as migrafia u obro tipo de dolor de cabaza.

27. El uso del compuesta écido 5-benzoil-2,3-dihidro-1-H-pirrolizina-1-
carboxilico, las formas épticamente activas del mismo, la mezcla racémica, o
una sal de Jos mismos adecuada pare uso farmacéutico, en combinacidn can
un anestésico local, CARACTERIZADO PORQUE es para preparar una

V3
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composicion para la administracién por via nasal a un sujeto para el tratamignto
del dolor o Ia inflamacién.

28. El uso de Ia reivindicacion 27, CARACTERIZADO PORQUE ¢l
campuesto es ketorolac trometamina, que estd presente al 2,5-22,5% p/v;

el anestésico local es clorhidrato de kidocalna, que estd presante al 4-
10% pv; y

la composicién es una composicidn scuosa que se puede vaporizar que
tiene un pH de 6-8.,5.

29. E! uso de la reiindicacién 28, CARACTERIZADO PORQUE el
compuesto astd presente al 15% piv, el anestdsico local esta presente al 5-8%
piv, el pH es 7.2, y el EDTA sédico estd presente como un quelante.
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COMPOSICIONES TERAPEUTICAS PARA LA ADMINISTRACION
INTRANASAL DE KETOROLAC
Resumen

Composiciones terapduticas, psrticularmenta composiciones acuosas
que sa pusdan vaporizar, que comprenden ketorolac o una sal adecuada para
uso farmacéutico, en combinacién con un anestésico local, por ejemplo,
clorhidrato de lidocalna. Las composiciones se administran por via naagl a un
sujeto que lo necesita para tratar el dolor o la inflamacién y tiene el beneficio de
una reduccién del ardor y una mayor eficacia en comparacién con
composiciones conocidas administradas por via nasal.
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=3

Concentration-time Profiles: PK
population

30 mg Katoralac Tramethamine L.n.
30 mg Ketorolac Tromethamine with
4% Lidocaine i.n.

30 mg Ketorolac Tromethamine with
5% Lidocaine i.n.

30 mg Ketorolac Tromethamine with
6% Lidocaine i.n.

Mean Ketforolac Plasma

! Concentration (mg/mL)

Nominal Time (h)

| Inglés Espafol
Figure 1: Mean (+SE) linear and Figura 1: Perfiles lineales y
semi-ogarithmic Plasma Ketorolac | semilogaritmicos de la media

(+ES) de concentracién
plasmatica-tiempo de Ketorolac:
Poblacion PK

30 mg Katorolac Trometamina i.n.

30 mg Ketorolac Trometamina
con 4% de Kdocaina i.n.
30 mg Ketorolac Trometamina
con 5% de lidacaina I.n.
30 mg Ketorolac Trometamina
con 8% da lidocaina i.n.

Media de concentracin
plasméatica de Ketorolac (mg/mi)

tiempo nominal (h)

Figure 1. Mean (+SE) linear and
semi-logarithmic Plasma Lidocaine
Concentration-time Profiles: PK
population

Figura 2: Perfiles linaales y
semfogaritmicos de la media
(+ES) de concentracién
plasmaética-tiempo de lidocalna:
Poblacién PK
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30 mg Ketorolac Tromethamine with
4% Lidocaine L.n.
30 mg Ketorolac Tramethamine with
5% Lidocaine i.n.
30 mg Ketorolac Tromethamine with
8% Lidocaine in.

Mean Lidocaine Hydrochloride
Concentration (mg/mL)

Nominal Time {h)

30 mg Ketorolac Trometamina
con 4% de fidocalna i.n.
30 mg Ketorolac Trometamina
can 5% de Rdocaina I.n.
30 mg Ketorolac Trometamina
con 6% de lidocaina i.n,

Media de concentracién de
clorhidrato de lidocalna (mg/mi)

tiempo nominal (h)
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ROXRO PHARMA, INC. et al.
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communication {o all the elected Ofiices.

4. REMINDER

The applicant must anter the national phass
tmnsiations and paying

PCT Applicant's Guide.

The ni's aftention is drawn to Artlcle 33[
and indusvriat applicabliity described in Article

Nama mar.alhg nckreta of ha lrmanunll
praliminary oxpruning authority:

Patani Otfice
ken

Mun
Tal. +40 80 299¢ - O Tx; 523458 spmu o
Fax: +49 40 2300 - 4468

1. Tha applicant is hereby notified that this Intemationat Preliminary Examining Authority transmits herewith the
intemational prefiminary repact on patentability and it annexes, If any, established on the Intemulhnal

2. A capy of the report and its annexes, i any, is being transmitted to the Intemational Bureau for

3. Whera required by any of the elecied Oftices, the Intemational Bureau will prapare an English translation of
the repart {bul not of any annexes) and will transmit such tranalation to those Offices.

belore each alacted Office by performing canain acta {filing
national feeg) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (sae also the reminder sent by the Inlamatonal Bureau with Form PCT4B301).

Whero a transiation of the International appilcation must be fumished to an elected Office, that translation
musi conlaln a transiation of any annexes to the intemational Mryreportmpatanmblhy itis the
applicant's responaibility to prepare and fumish wehumhﬂondmdlyhandldncted Office concemed.

For lurther details an the applicable iime imits and requirements of the elected Otfices, see Volume B of the

. which provides that the critara of novelty, inventive step

10 {4) maraly serve the purposes of intemational

pratiminary examination and that “any Cantracting State may apply additional or differant eritoria for the
purpases of deciding whethar, in thal State, the claimed Invanﬁom is patentable or not’ (see alao Article
27(5)). Such additional criteria may relate, for exemple, to exemptions from patentabllity, requirements for
enabling disclosure, clarity and support for the claims.
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iioxno PHARMA, INC. et al.
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Authoriy urigr Anticla 35 end tanemited to the applicant according 1o Anticle 30.

This REPORT consisis of 0 total of 7 sheets, ingluding this cover shaet.

This repor 19 alao acoompanied by ANNEXES, compriaing:

a. O aent 10 the applicant and to the intermational Bureau) a total of  sheals, 83 foliowa:

O sheels of the description, clatms andbr drawings which have been amendad and ara the basia of this roport
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Supplamentul Box. .
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saquanoe lisling andby tables relalod thereto, In elacironic lomm only, as indicated in the Supplemenial Bax

Relating ta Sequonce Listing (see Seclon 802 of the Admintsteative Instruciion).
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E BoxNo.|  Basis of the report

DO BaxNo.l  Priorky

& BoxNo.ln  Non-eswbishmeni of opinion with regard lo novelty, inventive step and industial applicabiity
O BoxNa. iV  Lack of unity of invention

B BoxNo.V  Reasonad statemont under Article 35(2) with regard to novelty, inventiva siep ar indusirial
applicability; citations and oxpianntions supporting such statement
0 BaxNo.VI  Certain documents cited

2 Bax No. VIl Certain dalects in the intlemational appiicalion ‘
& Box No. Vil  Cennin cbasrvations on tha International appiication
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prefiminary g authoriy: /"\
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INTERNATIONAL PRELIMINARY REPORT intemational application No.
ON PATENTABILITY PCTAIS2005045883

Box No.| Basig of the report
1. With regard to the language, thia report is based on
the international appiication in the language in which it was fled
O a ranstation of the intamational application inta , which is the language

of a translation fumished lor the purposas of;

O Intemationa! search (under Rules 12.3{a) and 23.1(b))
O publication of the international applicsiion (under Auls 12.4(a))
O intemnational preliminary examination (under Fules 55.2(a) andbr 55.3(a))

2. With regard to the elements’ of the intemational application, this report is based on (replacemen? sheels which
have been furished 1o the recelving Office in response fo an inviiation under Article 14 are raferred to in this
report as “originafly filea* and are not annexsd to this roport)

Description, Pages

1-18 ee originally ed
Clalms, Numbers

1-29 oo onginaly Bed
Drawings, Sheets

12,20 a8 originally fled

D asequance listing andér any relsied table(s) - see Supplemental Bax Relating lo Sequence Lising

3. 00 The amendments have resultsd in the canceliation of:
O the description, pages
[J the claims, Nos.

O the drawings, sheetsfigs
O the sequence Hsting (specity).

O any table(s) related to sequence Bsting (specily)

R ot b e s oy hie o ey Amerrrts anhexod 10 s oport snd el beow

n made, since ve cons| i
Supplemental Box (Rule 70.2(c)). o a4 flod, as nthe

Q the description, pages
O the claims, Nas.
0 the drawings, sheetstige
D the sequance listing (specity):
] any tabla(s) related to sequence fating (specify):

LEf ftom ¢ applias, some or all nf thase sheets way be marked *superssdod. *

Ferm PCTAPEA/408 (Apri 2008)
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INTERNATIONAL PRELIMINARY REPORT intemational application Na.
ON PATENTABILITY PCTAS2005045883

HBox No.lll Nan-estabiishment of opinion with regard to novelty, inventive step and industrial
applicabliity

1. Tha quastions whather the claimad invention appears 1 be navel, 1o invaive an inventive atep (\o be non-
obvious), or to be industrially applicable have not baan examined in rospect of:

O 1he entire inlemational application,
B claims Noa. 20-26 wih regard o industrial applicability
bocause:

@ ihe sald intemational application, or the saki claims Nas. 20-28 with regard 10 industrial applicabliity relate
to the following subjec! matter which deas not require an International preliminary examination {specily):

soo separaie shaet

O the description, claims or drawings (indicate particular elements beiow) os said clalms Nes. are 5o unclear
that no meaningful apinion couid be formed (specify)

O the claims, or sald claims Nos. are 8o inadequately supported by the description thai no meaninghul oplinion
could be formed {specily).

no international saarch report has been establishad for the said claims Noa.

a meaningiul opinion could not be iormed without the sequence listing: the applicant did not, within the
prescribed time lmit:

0 fumish a sequence lisling an paper complying with the standard provided for in Annex C of the
Administcative Insiructions, and such lisiing was not avallable 1o the intemational Preliminary
Examining Authority in a jorm and manner acceplable to it.

0 fumish a sequence listing in electronic form complying with the atandard provided for in Annox C
of the Adminiatrative Instructiona, and such listing was not avaliable to the Intemational Preliminary
Examining Authority in & form and mannar accepiabls to &,

O3 pay the required Iate fumishing fee for the furnishing of a sequence listing in responae to an
Imgmtlm under Rules 13m.1(°aj or (®) and wm;g

O ameaningiu epinlon could not be formed without the tables related to the sequence } the applicant
did not, whhin the prescribed tme Emit, fumish such tables In electronic form complying the technical
requirements provided lor In Annex C-bis of the Adminiatrative Instructions, and such tables ware not
availahle to the intemational Preliminary Examining Authority in a farm and manner acceptable (o R.

D the wbles related io the nucleotide andbr amino acid sequenca | . I in electronic form only, do not
comply with the technical requirements provided for In Annex C-Ais of the Administrative Instructions.

O See saparate sheel for further details

O a

Farm PCTAPEA4L0 (April 2008}
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BoxNo V Reasoned statement under Articla 35(2) with regard to navelty, lnnnﬂveuhporlnduutrhl

icability: citations and explanationa such statament
1. Statement
Novalty {(N) Yes: Claims 1-16,18,19.24,26,28,29
No: Claims 17.20-23.25,27
nventive step (IS) Yes: Claims
No: Chaims 1-29
Industrial applicabiity (1A) Yea: Ciaims 1-19,27-28

No: Claima

2. Ciallons and expianations (Rule 70.7):
s00 oeparate shoot

Box No. Vil  Certaln defects in the international application

The lollowing defects in the form or contents of the inlamational appication have been noted:
see soparate sheeal

Box No. Vill  Certain observations on the intarnational application

The lollowing observations on the clarlty of the claims, des and d the lon whether
d;mawﬁusupmodb;"thedowwbn are made: ptlon, Purings or on tha quest he

seo aeparate sheet

Form PCTIPEA/ 408 (April 2005) @
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INTERNATIONAL PRELIMINARY Infernational application Na.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCTAIS2005/045883

Be item Il
Non-establishment of opinion with regard to noveity, inventive step and industrial

applicabllity

Claims 20-26 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consaquantly, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these ciaims (Ant. 34({4){a)()) PCT).

Be item V
Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Reference is made lo the following documents:

D1: XP008024819

D2: US-A-6 333 044

D3: US-A-6 090 368

D4: US-A-200%/ 0022894
D5: GB-A-2 315 673

2. Novelty

Pricr art document D1 discloses an aqueous analgetic composition comprising 0.5%
lidocaine and ketorolac: although usad for intravenous regional anaasthesia, said
solutions are suitable for nasal administration (p. 458, left col., para. 3).

D1, therefore, seems to be novelty destroying for the subject-matter of independent
claims 17, 20-23, 25 and 27 of the present application (Art. 33(2) PCT).

3. Inventive Step

3.1 Apart from the fact that the subject-matter of the present application is not novel it

Form PCT/Sepasato Shoa1400 iSheet 1) (EPO-Aml 2008)
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INTERNATIONAL PRELIMINARY international application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2005/045883

does not involve an inventive step for the following reasons:

Prior art documents D2 and D3 both disciose analgesic/ antl-inflammatory pharma-
ceutical compositions for intranasal administration comprising ketorclac: they differ
from the subject-matter of the present application in the lack of an anaesthetic (D2:
claims and D3: claims).

The technical problem in view of D2, which is regarded as closest prior art, is the
provision of an improved phammaceutical intranasal composition comprising ketorolac
for the treatment of pain and migraine.

It is known from D4 that the addition of lidocaine in a concentration of less than 4% to
pharmaceutical intranasal composition for migraine treatment overcomes tha problem
of iiching an stinging ([0010], [0011] and {0072]); the mechanism by which the
stinging is caused, is of no relevance.

Notwithstanding the argumentation of the applicant, the combination of D2 with D4 is
obvious for a person skiflad in the art as both prior art documents relatae to the same
technical problem.

Prior art document D5 further discloses the use of 4 and 8 % intranasal lidocaine in
combination with a 5-HT1D agonist for the lreatment of migraine (examples 11-14)

Therefore, the subject-matter of independent claims 1, 17, 20 and 27 of the present
application, apart from partly being not novel, does not seem to involve an inventive
step (Art.33(3) PCT).

. 3.2 The dependent claims do not appear to contain any additional features which involve
. an inventive stap when combined with the subject-matter of any claim to which they
refer, in particular in view of prior art document D5. Dependant claims are only
allowable when related to a patentable independent claim (Rule 6.4 PCT).
3.3 As a result, tha subject-matter of claims 1-29 doas not s¢em to invoive an inventive
step (Art. 33(3) PCT).

4. For the assessment.of the present claims 20-26 on the question whether they are

Fomm PCT:Separate Sheot'40u {Shoat 2) (EPO-Apdi 2006)
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INTERNATIONAL PRELIMINARY . International appiication No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2005/045883

industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentabllity can also be dependent upon the formulation of the claims. The EPQ, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound
for the manufactura of a medicament for a naew medical treatment.

Be item Vil
Certain defecte in the international application

1. As the expression "hereby incorporated by reference” ([0002) and [0017]) Is not de-
leted in the description the requirements of Rules 5 and 9.1 PCT are not met.

2. The tabulated data mentioned under [0054] are missing.

Re item VIii
Cartain observationa on the International application

Independent claim 17 as well as claims 18 and 19 depending thereupon do not meet the
requirements of Art, 8 PCT in that the matter for which protection Is sought Is not clearly
datined. The claim attempts to define the subject-matter in terms of the result to be
achleved, which merely amounts to a statement of the underlying problem, without pro-
viding the technical features necessary for achigving this result.

Form PCT'Saparate 6hogt's00 (Shaet 3) IEBPO-Apd] 2005}
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Box i wmmm-mmmtmm.!mauum

This intamational Sasrch Rapor has not been salablickad in respect of certain daims under Aticle 17(2)(a) for the follawihg reasens:

- m m%mumummmnumwummm

Although claims 20~-26 are directed to a method of treatment of the
human/animal body, the search has been carried cut and based on the alleged

eg
effects of the compound/composition. Rule 39.1(iv) PCT - Method for treatment
of the human or animal body by theraspy

2 D Claima Now.:
(f 1] of the inematonal Wt do et wih he 0 mich
S L e el i 2 Lo o e estesrodenn

3 [:Icumm
dacousn thiy e dependant clalma snd ano not drafed s accordanco with e sscond and Tind seniancsa of Ru's 5.4(8).
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Fiee demand wuct he flfed divectly with the rompetons intersations! Pveliminary Exams
e o chesen By the applicons. The fhif aame or twovicree o

. N

Awhorlty ar, §f two or mare dusorites ”
wode of thest Awhorety may be indicased by e appisurt on sk Dne W‘T e, vl

IPEANER
DEMAND CHAPTER I
. under Article 31 of the Patent Cooperation Tresty:
. The umlgnlgnad requests Lha the intermationat application spetified below be the subject af
intzrational preliminary examination accurding to the Patent Coupesation,
R Fun internatiana) Preliminury Examining Anthrity use osly e——— -1

dertification of IMEA Date of reveipt of DEMAND

Se—— — — ——— s a—
Applienet’s ar agear's file reforence

Box No.1  IDENTIFICATION OF THE INTERNATIONAL APPLICATION | gse140. 1460

Inicmationsl applicution No. Interaatlona) Aling date fdapimoah) wor) {Faliem) Priarity dnte {daymonihiesr)

PCIMUS2005/045383 15 December 2005 (15.12,2005) 23 December 2004 (23.12.2004)

Tidle of invention

THERAPEUTIC COMPOSITIONS FOR INTRANASAL ADMINISTRATION OF KETOROLAC

Hur No. Il APPLICANT(S)

and some of country.)
WHITING, Roger

697 N. San Antonio Rd.

) o3 Alioa, Califormia 94022
‘. United States of America

Numz snd oddress:  (Pawily acow followed by iven aame; for o legad eatity, fuit «ffictal | Telephone No.:
devignanioy 7 aufdners mutt inciide posal code nad neme of cumy'y) 650-122.4554
Facsimile Na.:
ROXRO PHARMA, INC. 650.322-4514
$35 Middleficld Road, Suite 240
Mealo Park, California 94025-3444 Teleprinter No.:
Uniled States of America
Applicunt's registeatlon No. with the Offics:
Stata (ehaz is, comnmry) of satkwality: US Staa fehat i, conatry) of muhlence: US

Name and oddress: (Family uame follawed by ginen namo; for @ legal muiity, jdl official designarion. Tha oddresr must (echals paval code

Swae (that &x, counpry) of matisaality: US

and nome gf country.)

THIRUCOTE, Ramschandran
2021 Rockpan Ave.

Redwood Skores, Californin M065
United Stares of America

State (that ir, country) of residence: US

Nomo und shiress:  (Fumily mame followed by piven ncow; for & legel eailly, full official designation. The address punt ixchado posiel code

Further spplicants are indicuted 0a & cantinuxtion aheet.

Sinte (that ks, counyry) of sesoralisy: US ls:::mnuawwdmﬂs

Farm PCTAPEA/GD! (first sheer) (Jaowmry 2004)

SVCA_M878.1
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Inuernational spphicatios No,
Sheet Na. ... 2 PCTAUS2005/:045883

Box Na. 1l AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is u'nl Dmumwiv:
and hus been uppainted cartier and represcats the applicani(s) also for internatiorsl preliminary exnmirusion.
O it hercby appointed and 3ny carller appolument of (en) sgenis)commun representative f5 besebry revoked.

[ is ercby sppoinued, specifically for tho prosedure before the tervadons! Proliminary Examining Auchoricy, in add
the agerfs)contmmn repressative appoinied carler, - " e

Nume and address:  (Fanily aome joliewed by given agme; for Telcphwme No.:
afirtol designution. The m: m-; mﬁ f: (650) 856.3700
o e P N
FLICK, Karea E (650) 836-3710
FOLEY & LARDNER, LLP e
1530 Page Miil Road | _
Paio Allo, Caiforria 94304 s o e VRO
United States of Amcrica "

D Addreys for correrpondencs: Mark this chech-bax where no ageat o7 common represeniative in/ins been appointed and the
space dbove iy uved insiond to indicate a spetial nddress to which comespondence shonld be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Staiement concerning amesd mente:*
L. The applicot wishes the internationl preliminary examination to start on the basis of:

B4 the intemmional eppticasion as originatly filed
the deseription as originally filed

D s dmended under Articte 34

the claims us originally filed
[ 25 amended under Article 19 (sogether with any socompenying statement)
[0 s amended ander Articte 34

the drawings PJ o8 ariginally filed

D o8 smerndod under Article 34
2 [ The spplicant wishes uny amendment to the ehalms undet Article 19 1 be comsidered ot reversed.

3. [] Tho applicant wishes the s of the intcrnasiona) preliminary examination to be postponed unsil the expirstion of the
applicable time Vit under Rude 69.1(d).

4. [J The applicast wishes the internations! preliminary exsrminatio to stavt cartier than ut the expiration of the upphicable time

limst under Rule 54ir.1{s). ‘

*  Where o check-bon Is marked, memational preliminary oxamimstion will start on the basis of the ingmatlonal cpphicatinn ua
arigimally filed or, where a copy of amendments to the chalms under Asticle {9 andfer smendments of the intemationat
apphication umler Article 34 ary reecived by the Inteynusionsl Preliminury Examining Authority before it o begus to draw upa
written opinion or the ntemmional prelindnyry exmrinution repor, s 50 emended.

Lanpunge for the purpases of Interoationy] prefinsinary examination: English..........cccovriivaeernnsas R S -
which & the langusge in which the imternational spplication wes filed.
which is the lanpage of'a tronstution fumished for the purpases of intemational search.
which i the lunguage of pudlicailon of the faternuional appliestion.
[} which s the language of the transtation (to be) fumushed or the purposcs of intemational preliminery exaninsilon.

Sox No. V ELECTION OF STATLES

[ The Ning of s derand cowstites the election of 8] ContTacting States Which are desigrated and are bound by Claprer 1l of the
PCT.

Form PCTAPEAMD! (second sheet) (Jamsry 2004) Sex Noteg 50 the denand form

4
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. inmternsbonal application No.
Shoct No. ... 3 PCT/US2005/04558)
Aot No. VI CHECK LIST
N ——
'The demand is accumpusied by the followixg clemeams, For International Proliminary
Box No. IV, for the purpascs ﬂhmw#mlhﬂw: ;m e Examinlag Authority use oaly
. roeeived not recaived
).  wonslation of internstiunal application : sheets D D
2.  amendments under Arvicle 34 : sheets E] D
).  copy(or. wheve required, transiation) of
a2rendments under Arcle 19 : sheets O |
4.  ocopy{or, where required, trensiation) of
statement under Article 15 : sheety | 0
5. letter lagether with arguments : 6 sheets O 0
6.  other /imenifi): 0 0O

The dermund is ulso accompanied by the item(s) mosked below:

1. ] feecalculotion sheet
2. [] original separste powsr of siterncy
L R D original peneml powes of aromey

4, capy of general poaver of iiseney:
reference numbey, if any:

siateruent explaining lack of dgnanre
sespecnot Kating Is camputer readaiMe form
tables 1n compules resluble fosmn selated 1o 8
sequence Nxing

olher (rpevifiy): Tranaminsl Letter

® 000

e —————— T — = sy iy Sy Yy Iy T -y y—"
Box No. VHi SIGNATURE OF APPLICANT, ACENT OR COMMON REPRESENTATIVE

et 18 varh 5 indicaee the g of thw and the Mo wlich dhe mrh b et abviwn roe domund).
L L
Kuren E. FLICK

Atumey for Applicant (Reg. No, 44,111)

e ————————— For Interaxtipnal Preliminsry Examining Awcharky sse only  eeeseee—e————
. Datoof achusl receipt of DEMAND:

L Adjusted dzie of receipt of demand cus
to CORRECTIONS undey Rule 60.1(b):

3. [0 Tiwdasalrecripsof the demand is APTER theexpincionof | 6. {J  The date of seceipe of the demand is AFTER thw explpstiun of
19 montia Srmen the priceity date and fiem 4 ar 3, bekow, docs the time Mrodt uonser Rul St [ (1) mud item 7 o & below,
m wpply, . does ool xpply.
€ 1 T ettt of i T i s |+ 0 T ot e demndly VT e G
;9ﬂmmnwu-mwﬁmd
L
. % O Albough g dsts of ioceipt of the dewand b afier the
1 Altough o droe of ook o e Aot e expiracion of the el uader Ryl S4is. |2}, G delay in
vl s EXCLSED um""'““'z_ mmival iz EXCUSED pursusnt to Ruls ¥2.

Demand reccived from JPEA ot
- s
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PCT CHAPTER |

FEE CALCULATION SHEET

Annex to the Demand

; - For Intoreational Preliminay Examining Authority use anly ey
oplication Ne. PCTAIS2005/045883
APPReIArS 01 TgTO18  056369.1460 | Dwe s of he 1724
Applicant
ROXRO PHARMA, INC.
CALCULATION OF PRESCRIBED FEES
1. Prefiminary examinution fes............... irnrren " |r.un 1,595.00 P t
3. Mondling lee fdppllcanse from cenain Stoter are
entittod o @ redsction of 75% of the handiimg fr. ]
Waere the upplicant iy for all appliconis a) so0
anritled, she amnunt 10 bit entved at H s 15% of the
.mﬁ-} -------------------------------------- - EL‘R l”m H
1. Tolal of prescribed fees P aod H
Add the amuengs enlered o -
sod enser tacal in the TOTAL bOX oneerccre. EUR 1.724.00 ﬁ
TOTAL J
Maods of Payment
~ authovbation 1o charge deposit
&l sccount with the IREA (st below) O e
[]  posmimoney order 3 coupona
[] tankdnn ] otder tipecit:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(tAs mode of paymant may not be avatiable w olf [PEAs)
IPEA/EP
O<) Authorismsion to chiarye the otal Gees indicated sbove Deposit Account No; 25109872
L2 Sploentn 2204
B teits choct-bax may he marked onlp if the conditians for Dute:
deposit aocvcnts of tha LPEA 50 persul) Authoibation to charge  Numw: s 1 FLICK (Rep N, 4.111)
wmy deficiency or onedit any overpayment in the ol feey Signawre: 4" 5" .: '4_
indicated above.
Foim PCT/IPEA/AD {Annex) {Junvary 2004) See Notex 1o the fea colcularion sheet
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PCT

GENERAL POWER OF ATTORNEY
(for severoi internatinnal applications filed under the Patews Coopevation Traaty)

(IFCT Rule 90.9)

The ondaryigned person(s)
(Family aums fallowed ky givrn ague; for ¢ legal snllly, foll affivid designation, m-ﬂ-_um;-aaudn-q'-w

ROXRO FHARMA, Ino,

8535 Middlefield Road, Buitas 240
Manlo Paxk, Califezmia 94025-31444
United States of America

hereby appolnis (sppotit) the following person(s) ss: [x] agent  [] common representusive

Name and address
iFamily nasy fallowvd by pisra mave; for u legal vataiy, Al afficinl dessgrasion. The atdress s twhals possl cady ond e of coumry §

BENE, Willlam H., Rog. Mo. 25,952y ING, Mugo M., Rog. No 50,840; FLICK, Xaren E.,
Reg. No. 44,111; KONSKI, Antolnette F., Reg. So. 34,202) MORAN, Tom M., Reg. No.
26,3147 ROP?, Traci H., Reg. No. 44,307; SACHDEYA, Gurjeow K., Rog. No. 37,4347
SWISS, Garald F., Reg. No. 10,113; TANNER, Lloraa L., Reg. No. 50,702;

FOLEY & LARDNER LLP

1530 Pago Mill Rogd .
Palo Alto, California 94304-1123
Unitad Statea of America

10 represent the mdersigned before . [] att the compesnt incermationat Authoritics
Dmrmhusmmmmmly
Dmrmummmuymmm;mwm

In connection with any and all intemnationsal applications filed with the following Office:
US  asreceiving Office and to make os recelve payroents oa bebalf of the undersigned,

Signatures of ths applicant(s) fwisre there arw sivertd parsons, vach N them Suat Sigh. sex & sach sigwanrs, falioens S wie of the puran
Sguing -bmhmtmmrdm--duﬁ-n*mm

v Dac. 2F ____sL.&m »—-——SEEQEQ

pare——

Name: Roger Whiting
Title: President

Form PCT/Madcl of power of stomey {for scveral intemational qppiicutions)
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PCT

GENERAL POWER OF ATTORNEY
(or several intarnarional applications Aled wnder the Patent Coopercrian Treany

(PCT Rula 90.9)

The parsenfs)

(Pl nene foliswed by givan nums; for ¢ legsl cxtly, foll offieinl daciguudion, i adives s incinde pestet cude and same of cnty)
VHITING, Roger

697 M. San Antonio Agad

Los Altos, Californis 94022
United States of Amsrica

hereby sppoints (wppoint) the following person(s) as: Bw DMM

Naome aad sddress
(Fumuly nawe fillvwed iy given nune; for & logel encity, Al afficiel designation. The adbiress sust inchuls pasal sads and ngr of comtry)

BENE, William n,, m. Bo. 23,%30) m. m H., Reg. o 50,840 FLICK, Karem K.,
Reg. RNa. 44,111) MORAN, Tom M., Rag. Wo. 28,314 SWISS, Gerald F., Rag. lo.
30,113 TANNER, Lorna L., Reg. ¥o. 50,742, T0DD, Stephsn, Rag. Ho. 47,119.

FOLEY & LARDNER LLP

1530 Page Mill Road

Palo Alta, California 94304-1123
United States of Amarica

to repreasat the undersigned befiore all the competent Intamationsl Authoritiey
the Interaational Scarching Authority only
memwmm

in connection with any snd all International-applications fled with the following Office:
08  esrecsiving Offics md to maks or recsive payments an bahalf of the wdersignod.

aturey of the e e sovercd onch s 2ign, nust 1 exch signatws, indiessy the mame of the,
S Spplicantts) m"d:“mhp-‘_.- Fmch P i-p-:-

Naze: Roger WHITING

Title: Applicant / Inventar

S al—

Fora FCT/AMeddl of power of atamey (for soversl internations] applications)




PCT

GENERAL POWER OF ATTORNEY
(fir arveral interaional upplicatione flied widic the Folen Cooperatian Treoiy)

(PCT Bule 50L.T)

The usdarsigaad porsanis)
(Fanilty nomu falaesd by piven nesr; jar a legn! svily, Anll okl slenigumilin. Ilrﬂlll.lmlmﬂlhplﬂmﬁndllnqu“uu

THIROCOTE, Ragachdnidican

2021 Rookport hva,

Racwood Shoras, Califernis smcs
Ui bad Bkakns of Amarina

Terehy appoints (appoint) the following persen(y) as: |E| apgent D COMMON Nepressniativie
Kame and address

) noe firlenred iy given nared; dor o il sality, Al sfficn desienalion. lhnﬁ-n-iﬂﬁﬂmﬁ amd sam o rounire)

RENL, Wiiliium H., Bmg. Wo. 25,952y ENS, Sugo H., &g, Wo 50.84D; TLICK, Earxen E.,
Bag. Ho. 44,111) XORSEI, Antoipatte F., 2. 0. 34,202; HOBAN, Teo M., Reg. Ho.
28,114 RIFF, Traci A., F2G. B3, 44,2077 SACHONWA, Gurjssw K., Reg. Fo. 37,434;
MHI%S. Gerald F., Arg, Ho. 3 11J; TAMHER, Lomma k., Feq. No. 30,.7E2:

FOLINY © LARDNER LLF

153 Fage M1l Ro=d

.PAla Alia, Califarnis S54304-1123
Uniead Stakan of Amariss

o represent the undersisned before E‘l] alk tha compeient Intermational Autheritics
D the Inemadonal Searching Autharity onty

D the Tommadona] Preliménery Rxuriining Anthority mly

in conacilon with sy and ﬂl ijemallaml epplicatiass Bled with the following Office:
US - mareeceiving Office and m make or receive prymants an dshatf of e mdersigoed.

mglll.-l-ﬂ o the sgiplles ob{E) ke st o el parmous, wach if i Jonc sl o) Mo et pignanrr, inlour the mvvas of dhe peracn

sining ol i copuchiy i whisk N g, fmrbmwmahﬂujmndqllllm.
Datz: Dea 2 '4"' 25 By ——M_g
————

Hixe| DRamachandran TAIRTCOPE
Titiel Applicanc / Ioventar

Form PCModal of powar of sttomey {for several Imemational applications)
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1530 Page Mil Road ] Entevet Carn e -
H Dvmal
Paio Alto, Califomis 94304-1125 Bt rcm Sagoab as
02 |United States of Americe (5] st e 28300572
Patont apphcation ! Psont No. |A ssparsio form Is required for sach sppllcation)
03 i_EP PCT |PCT/US2005/045883 03
Code Currancy Amoum -
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06 ["205 | Designation fests!® EUR ]
07 015 | Clalma tesist (Rule 331 ERC) T Eur | -
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Atty. Dkt. No. 056369-1460

PATENT COOPERATION TREATY

Applicant: Roxro Pharma, inc.

Tille: THERAPEUTIC COMPOSITIONS FOR
INTRANASAL ADMINISTRATION OF
KETOROLAC

Appl. No.: PCT/US2005/045883

Filing Date: 15 December 2008

PONSIVE T QPI
Intemational Prcliminary Examining Authority
European Patent Offico
Erhardstrasse 27

D-80331 Miinchen, Germany

Sir:

This communication is responsive to the Written Opinion of the Intcrational
Searching Authority dated 3 July 2006, conceming the above-reforenced international patent
application,

SVCA_38361.2

&r



Atty. Dkt. No, 056369-1460

REMARKS

Applicant respectfully requests reconsideration of the present upplication in vicw of
the comments that follow.

Applicant gratcfully acknowlcdges the Authority’s dotcrmination that claims 2-8, 11,
14-16, 18, 19, 24, 26, 28, and 29 arc novel and that claims 1-19 and 27-29 have industrial
applicability. Applicant notes Lhat no opinion relating to the industrial applicability of claims
2()-26 was formed, because the Authority considers the subject maitcr of these claims to be
covered by the searching provisions of Rule 67.1(iv) PCT regarding treatment of a human by
therapy.

The Authorily cites 5 documents in forming its opinions relating to novelty and
inventive step: .

D1: XP008024919 (Reuben, et al. Anesth Analg 2002;95-457-90)

D2: US Patent No. 6,333,044 10 Santus et al,

D3: US Patent No. 6,090,368 to Zia ¢t al.

D4: US Patent Publ. No. 2003/0022894 by Semo, ct al.

DS: GB2315673

Novelty

The Authority states that prior art document D1 discloscs an aqueous analgetic
compogilion comprising 5% lidocaine and ketorolac suitable for nasal administration. This
reference discloses administration of 20 mL of solution containing 100 mg lidocaine and 10
mg ketorolac 10 a paticnt after installation of a forcarm toumiquet. The reference also
discloses the administration of 40 mL of solution containing 200 mg lidocaine and 20 mg
ketorolac to » patient after installation of an upper arm tourniquet., Applicant submits that, in
cach case, the solution administered 10 tho patient contains 0.5% lidecaine’, not 5% as
asserted by the Authority. Claim 1, the broadest compesition claim, requircs that the

! Assuming that the density uf the solatinn is approximmately equivalent to water:

100 mg Wdoosine | 1 rod, I 100W = 0.5% (=tv)
P mlwhtion | 18 ¢ 1000 my



Atty. Dkt. No. 056369-1460

compusition contain 4% w/v to 10% wiv of a local anesthetic, such as lidocaine, Since 0.5%
does not fall within the recited range, Applicant submits that reference D1 doea not ncgate the
navelty any of the currently pending ¢laima.

In addition, nothing in this rcforence indicates that the disclosed composition would
be suitable for nusal administration. Indeed, this reference highlights one benefit of using a
forearm loumiquet us requiring a decreased amount of analgesic, Le. 20 mL rather than 40
mL of solution. Applicant submits that 20 mL of solution is not *'suitable for nasal
administration.” Further, nothing in the reference even suggests the solution of D1 would
provide an therapeutically effective amount of ketorolac if it were administcred in a quantity
suitable for nasal administration (c.g. approximatoly 200 ) as described in Example 3 of the
present specification). If one were 1o t‘ollm!r the protocols described in the present
specification using the solution described in documcnt D1 10 be applied nasally, only 0.1 mg
of ketorolac would be adminisicred to the patient. Therefore, again, reference D1 does not
disclase the invention as claimed in the present application and therefore does not negate the
novelty of any of the claima.

Inventive Step

Applicant admits that each of prior art documents D2 and D3 disclose compositions
suitable for nesal administralion compriging a therapeutically effective amount of ketorolac.
However, ncither of theso references disclose the inclusion of = local anesthetic or even the
desirability of an agent to decrease stinging and irritation. Neither document identifies &
problem, nor a solution to the problem.

The Authority rcfers to document D4 as disclosing “that the addition of 4% lidocaine
to pharmaceutical intranasal composition for migraine treatment overcomes the problem of
itching and stinging." First, the active ingredicnt of document D4, i.e., an imidazotrinzinone,
is structurully and functionally distinet [rom ketorolae. The Authority provides no evidence
or analysis supportins' the implicit assumption that imidatriazinones and ketorolac are
equivalently stinging, that the stinging is caused by the same mochanism. or that the same
amount of Jocal ancsthetic would reduce or climinate undesirable itching or stinging. Tt
woitld not have been obvious to a person skilled in the arg that the undesirable side effects of
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structurslly unrelated molecules could be diminished or overcome using exactly the samc
method.

Further, this document docs not disclosc the addition of 4% lidocsine, but rather the
inclusion of lesg than 4% lidocaine in the pharmaceutical intranasal compositions. See
paragraph [0072]. Indeed, document D4, explicitly teachcs away from using 4% lidocaine,
ihe standard amount in commercially available topical preparations for surface analgesia
(lines 3-5 of paragraph [0072]).. Document D4 atates that

It has been found, surprisingly, that only a small amount of a
local anacsthetic needs to be added to the imidazotriszinone-
containing compositions, 1o overcome the disadvantages
described above. The dases of local anscathetic necessary for
this purpose are gencrally distinctly loss than those nocossary
for surfaco anaesthesis. A feeling of local numbness, as occurs
after blockade of nervea conducting irritation, by, (or cxample,
a local anacsthetic, can therefore be avoided on use ol the
compositions according to the invention.

The claims of the present invention require that the local anesthetic be included in an
amount of 4% to 10%, well above that described as dcsirable in document D4. One of
ardinary skill would not look to D4 to modify D2 or D3. Bven if one of ordinary skill would
atiempt to comhine D4 with D2 or D3, the combination would not result in a composition as
it is claimed in the present application. Therefore refcrences D2, D3, and D4 do not csiablish

the lack of inventive step.

The Authority also asserts that prior art document DS “discloscs the use of 4% and 6%
intranasal lidocaine in combination with a S-HT-1D agonist for the treatiment of migraines.”
FirsL, tho active ingredicnt of document DS, .e., a S-HT-1D agonist, is structurally and
functionally distinct from ketorolac. See page 4, lines 10-18. Note the sxemplary 5-HT-1D
compounds listed: rizatriptan, sumitriptan, naratriptan, and zolmitriptan. The Authority
provides no cvidence or analysis supporting the implicit assumption that any S-HT-1D
agonist and ketorolac arc somehow equivalent or arc cquivalently stinging, or the stinging is
causcd by the same mochanism, or the same amount of local anesthetic would reduce or
climinate undesirable itching or stinging. There is no evidence that a person skilled in the art

4
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would find thal the undesirable side cffects of structurally unrelated molecules could be
diminished or overcome using cxactly the same method.

In support of the asscrtion that DS discloscs the “use of 4% and 6% intronasal
lidocaine,” the Authority points to the claims of DS. However, nonc of the claims of DS
specify a 5-HT-1D-containing composition suitable for nasal administration having 4% or 6%
lidocaine. Indeed, only one claim, claim |1, recites an explicit amount of lidocaine, Claim
11 recites a intranasal formulation

Which comprises from about | to about 35 mg of rizatripan and
from about 1 (o sbout 3 mg of lidocaine in a pharmaceutically
acceptable intranasal carrier which ranges in volume from
aboul 01 mL to about 1.0 mL..

The claim appears to be missing a decimal betweon zero and onc in the first volume of
the range. For the purposes of this analysis, Applicant assumes the range of claim 11 is
meant (o be from about .1 mL to about {.0 mL. A éomposition according to claim 11,
having the maximum of lidocaine (3 mg in 0.1 mL solulion).would contain only 3%
lidocaine, not the 4% or 6% ussarted by the Authority. Thus the claima of DS do not suggest
the 4% to 10% range claimed in the present invention. |t is possible that the Authority meant
10 refer to Examples |1 to 14 of prior arl document D5. Those examples disclosc intranasal
formulations containing 4 mg or 6 mg of lidocaine in a 1 mL sohution. However, these
solutions contain 0.4% and 0.6% lidocaine, not 4% and 6% as ssserted by the Authority.
Nothing in document DS discloses the desirability of including 4% to 10% local ancsthetic in
an intranasal ketorolac formulation.

From the reasoning presented above, Applicant submits that an inventive step was
involved in the cluimed invention when documents D2, D3, D4, and D3 are read as onc of
ordinary skill would read them. Applicant belicves that the invention claimed in the present
. applicatian is both novel and inventive.

Applicant believes that the present application is now in condition for allowance.
Favorable reconsideration of the application as amended is respect(ully requested.
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The Examiner is invited 1o contact the undersigned by telephone if it is [elt that a
telephone interview would advance the prosecution of the prescnt application.

The Commissioner is hereby suthorized to charge any aklitional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or ¢credit any overpayment,
1o Dcposit Account No. 50-0872. Should no proper payment be enclosed hercwith, as by a
chock or credit card payment form being in the wrong amount, unsigned, post-dated,
otherwise improper or informal or cven entirely missing, the Commissioner is authorized to

charge the unpaid amount to Deposit Account No. 50-0872. If any extcnsions of ime are
nceded for timely acceptance of papers submitted hercwith, Applicant hereby pclitions for
such extension under 37 C.F.R. §1.136 and authorizes payment of any such cxtensions (ces to

Dcposit Account No, 50-0872.

Date /2 Septumhier 2006

FOLBY & LARDNER LLP

1530 Page Mill Road

Palo Alto, California 94304-1125
Tolcphone:  (650) 251-1118
Fucsimile:  (650) 856-3710

Respectfully submitted,

By /M
Karen E. Flick
Attorney for Applicant

Registration No. 44,111
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WRITTEN OPINION OF THE Intemnational applicaticn No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005045883

Box No.| Basis of the opinion

1. Wilh regard 10 the language, this opinion has bean astablished on the basis of:
i the international application in the language in which i was filed

O atansiaton of the intamational application into  , which is the language of a transtabion fumishod lar the
pumoses of imemational search (Rulea 12.3(a) and 23.1 (b)).

2. With regard io any nucisotide andor amino acld sequence disciosed in the intamational application and
necessary to ihe claimed invenhon, this opinion has been established on thg basis of:

a. lype of material:
O asequenca lsting
O sable(s) retated to tha sequence listing
b. format of materiak:
O onpaper
O in aloctronio 1orm
c. time ol liingfurnishing:
O oonmined in the international application a fied.
O filed logelher with the intemational applioation in electronic lom.
O rumished subsecuently to this Authority for the purposes of search.
e ot o o famihde. e el aaments ey wo nforiaion 1 1 LGOI O S0TNONE,

copios i identical to that in the application as fded or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments;

Porm PCTISA23T (Amil 230%)

Q,
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WRITTEN OPINION OF THE Imesnational applicaton No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005045883

Box No. [l Non-sstablishment of opinion with regard to novetty, inventive step and Industrisl
applicablity

The queslions whethes the claimed invenbon appears o be novel, 10 involvo an inventive stap {10 be non
abvious), or to ba indugtrially applicable have nat bean examined in respect ol

0O the entire intemational apptication
B claims Nog. 20-28 with regard to industrial applicability
because:

tha said inemational applicaton, or the said ¢laims Nos. 20-26 with regard 1o indugtrial applicablity
relate 10 the toliowing subjoct matier which does not requice an international saarch (gpeaify):

seo separato shoot

D the description, claims or drawings (indicate particviar elements below) or said claims Nos.  ar 80
unciaar that no meaningful apinion could bo formed (specify).

D tha claims, or said claims Nos. are 30 inadequately supported by the description that no meaningtul opinion
coukt be formad (spedify).

O no intemational search report has been astablighed for the whole application ar for said clams Nos.

a meaningful apinion could not be formed wilhout the sequence kisting; the applicant did not, within the
prosceibed time Umit:

U tumish a sequence Bisting on paper complying with the standard provided tor in Annex C of the
Admnistrative Instructions, and such listing was not available to the international Searching
Authority in a form and mannes acceptable 1o i

U1 tumish a sequence isting in electronic form complying with the standard provided for in Annex C
of the Adminigtrative Instructiona, and such listing wnlg nat available 10 the Intemational Searching
Authority in a form and manner acceptabie to it

1 pay the required Iate kamishing fee for the fumishing ot a sequence listing in reaponse fo an
invitahon ynder Rules 132er.1(a) or (b).

O amasningiul opinion could not be formad without the tables related to the sequence listings: the applicant
aid not, within the prescribad 1ime imi, furnish such tablee in slectronic form complying with the technical
requirements provided for in Annex C-£is of the Administrative Instructions, and such tables were not
avaiiable 10 ihe Intemational Searching Authority in 8 form and manner accepiable o it.

O the tables ratgted 1o the nucleotide andbr amino acid sequence listing, if in electranic form only, do nat
comply with ihe technical requiremants provided for in Annex C-bis of 1he Administrative Instructions.

0D Sco Supplemental Box for further datails

D

8

rom

TISA 217 Al 2005) \8,



WRITTEN OPINION OF THE infernedionul vpplcylion Ne,
INTERNATIONAL SEARCHING AUTHORITY PCT/US2005045883

Box No. ¥V Pessoned statervint under Aule 43bis 1laNt) wiih regand to novelly, inventive step or
industrial applionbifity; citations and explanations supporting such statement

1. Stalemianl
Novey (M) Yoe Claims  2-8.11.14-16, 14,1024 28,28 99
No: Clna  1,9,10,12.13,17,20-23,25.27
Inventive step {15} Yes: Clamng
No: Clamne 1-20
Indystrinl spplicablfity LA}~ Yes: Claime  1-19.27-29

MNao: Claims

2. Gitations and explanaions
sapanata shest

Box NO, YW Cérlain deleots In the International application
Thia fakieweing aRlacs in the form or donjants of the intemadonal application heve bean notod:

Box No. VIl Cortain obaarvatiana on Lhe inderaalional spplication

Tha following ahsarvaliors an [ha Clarily 0l ihe olaims, description, and drawifngs ar on Tha cprestion whether ihe
rlgims are lully supported by the descripiian, are made:

886 saparaia sheat

Form PCTASASZNT (ARl 2005)

@
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WRITTEN OPINION OF THE inlemational application Na.
INTERNATI NAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/045883
Ra ltem Il

Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Claims 20-28 relale Lo subject-matles considered by this Autharity 1o be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Art. 34(4){a)(l) PCT).

Beltem ¥
Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Relerence is made to the loliowing documents:

XP008024919
US-A-8 333 044
US-A-6 090 368
US-A-2003/ 0022894
GB-A-2 315 673

2. Novelty

Prior art document D1 discloses an aqueous anglgetic composition comprising 5%
idocaine and ketorolac suitable for nasal administration (p. 458, left ¢ol., para. 3).
It is thus novelty dastroying for the subject-matter of claims 1, 9, 10, 12, 13, 17, 20-
23, 25 and 27 of the presant application (An. 33(2) PCT).

3. Inventive Step

3.1 Apan from the fact that the subject-matier of the present applfication is not novel it
does not involve an inventive step for the fallowing reasons:

Form PCTASA237 (Separa Sheet) (Shaat 1) (EPO-Apdil 2005)
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WHRITTEN OPINION OF THE hérnabonal appkeation Mo.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) _ LPCT/US2005045883

Prior art documents D2 and D3 both disclose analgesic anti-inflammatary pharma-
ceutlcal composilians lor inlranasal administration campiising ketorolec: they ditfer
from the suibject-matter of the present applicaion in the lack of an aneslhslic {D2:
claims and D3: clalma}.

The technlegl problem in view of D2, which i regarded as closasl prioe art, is the
provision of an improved pharmacedtical Intranasal composition comprising ketorolac
for the treatmeant of pain and migraine.

Il is knawn from D4 that the addition of 4% lidocaina ko pharmacedtical intranasal
composition for migralng treatmant overcomes the problem of Kehing an stinging
([G010] and [0011])

The combinalion of D2 with D4 is obvious for a person akilled in the art as both prior
art documents relata 1o the same Llachnical problem.

Priar arl-documenl D5 furihes discioses the use of 4 and § %% infranasal lidocalne kn
combination with 2 5HT1D agonist for the treatmast af migraine (clalms)

Therefore, the subjeci-mathar of indapandert clalms 1, 17, 20 and 27 of tha present
application does not saem to involve an invenlive step (Ar.33(3) PCT).

3.2 Thsdependent claims do not appear 1o contain any acdifional featuvrea which Imvolve
an inventive step when combined with the subject-matter of any elalm to which they
refer, In particular i view of prior art document D5. Dependen! claime are anly
allowable when ralated to a patentable Independent claim (Fule 8.4 PGT).

3.3 AS aesult, the subject-matter of clgims 1-29 does not seem to Involve an Inventive
step (Art. 33{3) PCT).

4. For the 2esessment of the present eleims 20-28 an the question whethar they are
industrially applcable, no unified cilleria axist in the PCT Contracting States. The
palantabilty can also be dependent wpon the formulation of the dalms. The EPO, for
example, does not recognize as industially applicable the subject-matter of claime to
the use ol & compound in medical treatment, but may allow, howover, clams to a
known compound for first use In medical trealment and the use of such a compound

Form PCTAGNA2A7 (Sepoaie Eheas} [Sheat 2) (EPO-Apal 2D049)
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WRITTEN OPINION OF THE Intanatianal appioation Mo,
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US 2005045883

for the manufacture of @ medicamert for a new medical freatment.

Ra hem Vi|
Gertain defects In the International application

1. Claim 17 comprises all the features of clalm 1 and is th-e._relare nat appropriately
farmulated as a claim depandeni an the latter (Rule 6.4 PCT).

2.  As the expression "heraby incorparaled by reference® {[0002] and [N 7)) ls not de-
loted In the deseriplion the requirements of Rules 5 and B.1 PCT are not mat.

3. The tabulated dala mentioned under [D054] are missing.

8e ftem Viil
Ceriain observations on tha intarnational application -

Independent clalm 17 a3 well as claims 18 and 19 depending thereupon do not meet the
requiremenris of Art. 8 PCT in lhat the matter for which protection is sought is nl ¢learly
defined. Tha claim attempts to define the subject-matter in tarms of the result to be
achieved, which marely amounts to a statement of the undesdying problem, without pro-
viding the technical fealures necassary for achisving this result.

Form. PCTASAZS? {Stpmalke Saget) (Shee 3 =PO-Apill 2005)
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056369-1480 - PCTAUS200B4MEB8A7

ATTENTION

e azolicant chiaytd rerafully check the: deta apiediing in this Nasilicafion. In caga af ahy dizereps my botwean thean date
and Wb irufimutinna in tho imarnations | 2 ppliaetion, dve a ppliceny kol Immadiataly infioim dw Inemulionel Bureme.

in ariditine., tho spplicant's sttestion is drewn o the infossation sosalmed in dee Axnex, matdcy o
« timg limits for enwry ute1be satlonal phige - 300 updated impares st infurmetios (g of Apeil 3007
- requiremsms 19941ding arioity docnments | apmiicabie)

A 00Dy of 0\4 Nutlicatian is halng sxt 1o the raceiving Ofics wnii to the IntemationalSenrshing ALhoiiLy.
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miernadiors | applicaien N

b
MNFORMATION ON TIME LINETS FOR ENTERING THE NATIONAL PHASE "1‘1'

T'he applicuni ic s eanindad that the *retions] phes™ must be emerd hedorg each of the dealynsteF Otions indicsted on
1ha etver aliewd ol 1his Nigtifieriion by paying ra i) fees and fumighing rans lationa, as prescriberd by Amdcles 22 asd 38 s
e applieablo national lawa. 11 additioe, the = pplicnr may Alsp have 0 adthaly with sther gprok | Pequinemants s pplicz ble
in aprtyin OfMiges Rk I= the applices's rosponsihility 1o ensure he nacesdary Einpr 1 uazor ha nationsl phase are Hikn In g
Hranly foshien. Modt Oflices do wc1 lpsuc mmindars bo spplicens In aounactior wich sha emey ingo the satianal phnse.

The spplinable tims imb b entering tho nationa | ghase will, 2ebject to whext s sald Inthe fallowing paragraph, bo
A WONTHS Inom tha painrity date. nor anty in esgyeet ol auy sinoiod Oifleaif s demand lor Inmealanal proliminary
examiraon & M belorr the expirssian of 14 manthe Lom the peinrity date (see Artick 39(12), el alac in mapeet of any
dezigasted Dilice, in the absenca of filing of sixh demnni, wherg Arfigle22]11 83 maiitied wilk cffect 2rom 1 Agril 2002
i pples in 1espoct of that desizngied Oftice. For Turther dotalls, sen PUT Gaaenk Na. 402001 nf 1 Hoveraher 2601, pajes 19535,
19992 and 16024, pe wall ¥ the POT Newnbyttor, Gurober and Movesiber 2001 sl Frireary J002 fasuss

iy praciice. itee Enring ot thl e -rmonth finee Bmiy will gentises o appl, 10 varions poringde.of ima, in respace ¢
e2ifain duslgrerrod or alectad Officrs. For regular ppdatos en the applics kst s £20, 24, 30 or 31 monthe, or ot
tirne L), Office by Offeea, refun o the POT Gassita™Saction V" pan publisked nnn  wookly basisl, wthe PCT Newalchicr
laa n monthly bagit) snd 1 e Jelevant Masional Chaprere i Vofinne 1 ol the PCT kpplcans's. Gulde (The puper versinn of
wikich I§ updred uswally twice & year and the Inbarnet verabon of which is updated ppually ana westly busisl Flaglky, a
aum ylativatebils of all applicabls Hme lmizs for emering the nadonul phase s mep@indi from WIPO™e Iraarnet cite, vin links
from verious pags The site ircderfing choae of she Gazette, Newale®er end Guide, at  Imtpaiunmnw. winwintprtenindgz-htral,

ldarmmian pbout whe reculi wmants far fifng 2 demand for nceriibenal prefimingry sxamingtion It oL out In e PCT
sapfimn’s Qwide. Valurea ¥4, Chuples DL Notg shat only an agplicant wiho ia w netineal orresidert of @ PCT Conlisatisg
Sratc which g bound by Chiagires || has the rlghs 50 il § demand far Inlesnstional prallninary axpmisacan L presant, i
PCT Contrecting Siaves &4 boend by Chapior H]. -

REQLRREMENTS REGARDING PRIORITY DOCUMENTE
Fon appliimnte who have not y#1 compled wih sha requiremants regarding prioriy domimente. t Followic g 1 ieaaliord.

Vhore the pnioricy of & waillar spslonal, regional or Lnamationa | appllymicn is claimed. the applkeent myrs sehei; 8 copy
of tha said sarfier applicanicn, nerfifind by tha auchonlvy with which i ws flad {"the priarity doclmeat™] to the recsivine Office
fwhich il 0anariL it b the Lasomations | Buted il o1 diaeally n the Intyeasional Breau, b land The episation of 18 manthsa fram
thy prigrky dete, ivided that 2y ewnh priorky docdsent may sl bo submited %a tha Inntraational Buran 3 hefare that dace al
intemutiond! 0B Tien of the irsornations | appilcitkean, o which eesc thas docerment will be cosgidered to haye been recaivad
by the Internationd Buiesu on the st diy of the 16-rzonth Hme mit Aule 17103

Whero the priority docuntéa’ i issuced by the receiving Olfice, the spplaang npy, ingtaad af submiEing the prinrity
Cocumeat, roquest the recslving Office tn propare and transmlt wa prioiity doowanen tothe Intermamenal Bureaw. Such mquost
wwEl be reae ;Ifsrﬂ? ihe sxcpiracion of tha Tmaonth dme limit amd nuay be snbjpstod ivy the recaivisg 0dfcs to thi payment
of p fs0 (Fule 17.10)). :

I the gxlority donymant cancarned & so1 b itiad 10 the Intsmational Suresu or if tho regvest ta the racaiving Office
00 o¥¢pure uad trangmit the priafity £omnient has not hees made Nl the wrrespending Tag, i 2ay, pald] Within the opplicnblo
dme lirsit indiared undar th orecedling p=ragr phe, smy deslonatad Stae may dismgand tha priorty alain, provided shat no
deslg et Ofies may di=negaid the pricrty glalm concsmad Sefoim plvlng tag applicent § m OppOItUNiLy, upan gty Imio tha
nelionsl passe. to famish tha pitrity dacumant within tha tima limil whick is ressonsble under the ciroumsiancas [Sule 17140}

Whe!# xeveral pricritisa ara glaimed. che pricrity dete fa be considerad tr 1he perpnaos of cemputing the 18-manth §ima
llait fand all athor PET time limied) i1 the filing dmie of she earliaet apdflcetion whose priority is oistmad (Artigie 21xihi).
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PATENT COOPERATION TREATY WO 2008171601
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From the INTERNATIONAL BUREAU05 ﬁgg’- {0

PCT Te 11}’
SECOND AND SUPPLEENTARY NOTICE RECEIVED
INFORMING THE APPLICANT OF THE MORAN
COMMUNICATION OF THEINTERNATIONAL. * | FoLiy & | ARDNER LLP MAY 0 9 20m
APPLICATION (TO DESIGNATED OFFICES 1530 Page MH Road FOLEY& LARDNERLLP
WHICH APPLY THE 31t MONTH TTME Pab Ao, Callomia 04304-1125
LIMIT UNDER ARTICLE 2411 ETATS-UNIS D'AMERIOUE
IPCT Rulke 47.1ie1)
Duie of malltng (dashnnriiAsar)
28 April 2007 (26.04.2007)
Apphiasar’s or apents [il peferencs:
056369-1460 IMPORTANT NOVICK
Tniemational seplicntion No. Imernational ﬁﬂ;g clise (ryAmanth eoer) Privity date { daypimonthfver)
PCTAUS2005/045883 15 December 2005 (15.12.2005) 23 December 2004 {23.12.2004)
Applicant
ROXRO PHARMA, INC. ot ai

1. ATTENTION: For eny designatod Oicetst, for whtich the time Jinmil tuider Article 22013, a8 m frroe fiom | Aprfl 2002 (30 months (rom
the priority dasel. dues ool mpply, ploase Sée Fnmm PCTAB/SUS( 15rd Natice) issued previnuaty,

3, Notice iz hereby prven Uat the lalinwing detsgmalad Dficeqel, for shich the lime imh under Anicle Y2(1). s i farce from | April 200C,
duess apply, hafinw equesied thal the cosnmunioation of the imemations] applscutiun. »¢ provided far in Anick: 30. ke effecied Duder
Rak Y14 el . The Imcrmations] Byiewn has effeciod that cramunizution on e daie indicaied :

06 Ialy 2006 (08.07.2006)

AU, AZ, BY. CN, CO. DZ. EP, HU, KG. KP, KR, MD, MK, MZ, NA, NG, PG, RU, SY, TM, US

In synhince whh Rule 47.1{c-hisXik. tnre Offices will ucoepd (he presont noude as crachosive cvidence (ha the coakmniembn af tho
imernmistont wplcution hosx daly laken plece va the ruie of malling uxivum aiwve and 15 copy Ul the incmsuosl spplication Is sequucd
10 be funiith) by the spphicent in the desigruied Officays),

The following desipmasrd Offices. frr which ihe tarw Hra#h wnder Anicle T(1). = 1n foree (rom 1 Al 2007, does apply, have not

rguestil, 25 of the time of muiftog of tx: preent narjce, that the cumanmication of e iromtion) spplication be effeciod ander Rale

a3pls | ; :
AE, AG. AL, AM. AP, AT. BA, BB, BG, DR, BW, BZ. CA, CR, CU, CZ. DE. DK, DM, BA, EC, EE. EG, ES, FI, GB, GD,

GE, GH, G, MR, ID, IL, IN, IS, JP. KE, KN, KN, KZ, LC. LI LR, LS, LT, LV, LY, MA, MG, MN, MW, MX; NI NO, NZ,
OA. OM, PH, PL, PT, RO, SC, SD. SQ. K, SL, SM, T4, TN. TR. TT, UA, UZ, VC, VN, YU, ZA, 2M, ZW

In necordance with Rote 47, {c-bin(), thome Offices acocp! Lhe presem natice a8 concusive evidence (b the Comtracting Swne for which
fhal Uffice acts =9 o desigraled Qffice docs st require the fymishiog. under Anicle 23, by the applicant of » copy of the inkerathonal

——— — S— A —
— —

w

For the designmed or clected Offico(st Hsiel ahewe, the applicabl: time Rmit for enterfng the nativeal phase WilL subject o what fnsmid in
the folluwing purugruph, be 30 MONTHS fiom the priorily dne,

In practice, thne Himiis other than the 30-monih thme Boalt will coatimm i spply, for various perinds of Lo, in respect of cenain of the
designated o eloeted Offioe(s) litind shove, For reyular updites on the applicable time Hmlis (30 00 31 awmiha, or o1hos L Hit),
Uifioe by Office. neler u tha PCT Gasetie, the PCT Newsienier and the PCT Applicant's Gulde, Vohnoe il Nuioss) Chupters, afl available
fyarn WTPO s [ndernet siic, &1 hnpeiAvww.wipo,invpevoo/iodes himl i

115 1 wpplicunty sale renponalbiTiey 1o motaor all thess hme Hmiis.
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Enrwvimml applvatinm Nn,

hoarnesiamel (Mg <l=te ko momd T

PCTAISI0AA45640 15 December 2005 (15.12.2008)

erumimial [mbtizalbm dak wharml peed
Nt ye pulrishad

Priaily stk iy sesacdigaen)
2% December 2004 (23,12 _AH14)

Aplicml
ROXRO PHARMA, ING. of ul

I umeys of ks Fam, shich sapbses any peevionsly o] solilicticd comarning  suknibslon or Lunemital of prlorily
lrwemsienex, (b npplicant ¢ Jaevcby: aotiled of 1he dite of 1ecspd by tha intepretuol Bibe of te piody detnnams(xs velatiog, n
all wirkicr mpyplasaticn{si whiose priorky i chrimed. Urntess ofwone B indizalsd br dse bedlars “MR". in e rghi-hend solomn or 3 6o
ek repanng el 1o 3 dale wi’ rucaipl, the prinigle docoient conceswad ses submibed e uagsnszed s the Dmsertial Honcau
in cormallance sith Rule 17, 1{ator {bi.

oI applierdde) Tl futtoys =NR" epponing i the righi-hod colame desweee o pelariiy doovmsens wiklel, ontle dado of ounillageof
Ahls Foom, hud nal st kmen recchval by tho Iptrmatieosl Bevess snckas Gule 1L1{ns m (h). Wherns, mker Rujn 17.7(2), the
pracrily Jooumesd owal e submnibel be Hee plicomt B e rocsvimg 44T or (lue Inkempiicn] Bmsan, bat e phcur Uil Iy
sahumil the pricchy documen! witln the ppplicoble tine Enh sader Ueal Rule, he arention of the sppliomt & émml W Ruby
1701} migch povides (bl na cduesiggioted (ffics nme discgond (he gty claing cadanmd hare giviheg e applicsnl an
Epunt::. upan enine imiv Ihe nalkmnd phase, bo Uanieh e priovire dosanses! witldn v 1ime Jioil which ke rowsonsbls noder Uw
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or crunsmitted W the Interstivmn] Burvac but aot in cnmpliaoce with Rule 17, leq) or (b) (e Emltr docinen! wms roccived
uller Lhe lime Timil preseTibod fm Ruole L7.L{8) ur U regeesi 1@ propen: and bensei e priocle: decomsnt was sabmitied 1o the
reiving Onfioe afler e applicubde tiow: limit wada' Ruke 1701{B) Fven dewgh tha puiaity tecmmant wan gt (oymisiead in
wimpliance ik Rale | 7.1 or {bY, the hrormrtivend Bursm will pevertheloss inmamil 3 copy of e doonnens i dee designased
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TOM M. MOBAN/FOLEY & LANIMER :.:T:-H *500062083A*

1230 FAGE MILL BOAD -1l
BALO MLTO, R D4304-1125

WITED STATES ERTENT 3ND TRAOSMARK CEFICE
BOTICE OF RECOMDATION OF ASHIGHMENT DOCTIMENT

THE ENCILOSED DOCUMENT HAS BHEEN RECOADED BY THE AS3IGNMENT DIVIAION OF
INE U.5. FATENT AND TRADEMABK OFFICE. A COMPLETE MICROFILM COPY IA
AVRILABLE AT THE ASZIDNMENT EERRCH RION O THE FEEL AND FRAME HUMBRER
REFENENCED BELON.

EI;!:HBE EEVIEW ALL INFURMRTICW CONTAIHELD {N THIS ROTICE. THE

TMFORMATICN CONTAINED THIS RECORDATION EOTICE FEFLECTS THE DATA

FREFENT TH THE FATENT AND TRADEMARK ASSIGHNENT STSIEM. IF YOO SHOOLE

FIND RANY LRRCRE AAVE QUESTICORA CONCERNING THIS NOTICE, YOO MAY

CONTACT THE EMFLOYEE WHOSE NAME APPFARE {of THIS WOTECE AT 5T1-272-3354.
ELEASEH SEND ARQDEST FOR CORRECTTON TD: U.E. FATENT AND TRADEMARK OFFICE,
MAIYL, STOPY ASSIGHMENT FERVICES DIVIEION, P.0. BOX 1450, ALEERNORIA, WA 22313,

RECORDATION DATEx 11/23/2005 REEL/FRRME: 01480812/0592
WUMBER OF FREES: &

ERIEFI ABSTGNMENT OF ASSIGNOR'S INTEREST (SIE DOCUMENT FOR DETATLS) .
DOCKEY NOMAER: 056369-1450

ASEIENOR :

WHITING, ROIER Doe DATE 021572005
MBS IENOR.:

THIRUTOTE, NAMNCHANDRRH pOZ DATR: 02/15/2008
ASSICNER

BUXRO FEARMA LLLC

535 NIDOLEFIELD RORD

SUTTE, 240

MENLO PARKE, CALYTORMIA !-lDE!'I-—J-I-!l

0L B i, Abmunel i, it 360131401 ~ wur e mow
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ddvass Lina 4: Pala AlD, CALIFORNIA B4 125
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. { ' Alty. Dit No. 056369-1450

["Fe FTO- 1281 (modikied) L5 DEPARTVENT CF COMNERDE
s . RECORDATION FORM COVER SHEET Pater e Timomresk s
. PATENTS ONLY 122
Ta the Direcier of the Linfiad Sarbes Palant and Trademark Olice: Plazee record the aiached oviginal documenis or coplas thareat
1. Name of Comveying partybea): 2. Nama and sddraas of cecalving party(le):
Rogear WHITING
Ramachandran THIRUCOTE
RoxiRo Phama, LLG
528 Middieflald Rd., & 240
Manio Fark, CA 54020
Adclitional convaying partyfias) | NO
3. Nawns of convayants:
’ ABBIGNMENT
Exscution Diata:
0218/ 20048 " Addlional namafs) & addmss{gs) altached? NO

4, Applcaiion numbena) o paleit nUMbaNa):
H ihix k& heling filed togather wilh & new appication, the eacution date af tha application is:-

A. Polent #.ppll;:l.ilun Mumbars): - B. Patamt Numbear{s):
 80839,022
B i ' Adidiilanal numbers afinched? NO
5 Names and sddress of perly to whom comespandenca . .
gonoeming document should be malled: 6. TotEl number ?luml-lndlnnuﬂnnh involved. 1
1. Totelfee (3T C.F.R. § 341k $40.00 .
Tom M. Nloran nclosed
FOLEY & LARDNER LLP Check E
1520 Page I_I Hﬁl.ﬂ | & Charge o deposit account
' Fllﬂ Ao, California 94304-1 126 B I'.'Huslt-murl number: S0-0872

DO NOT USE THIR BPACE

8. Sitemanl end signabue:

To tha hast of my kmowisdge and kel e Sregong inkemsion i ouve and coree! and any aitachad copy /= a trus
eapy of e nﬂgh!l' cocument. Tha Commissionar is hareby autharized lo ciarge any addiionsl recordasinn faag whish may
[« ﬂqmruﬂ # iz rmalter io e mmm#

Torn M. Moran, Reg No. 26,314 _[ML ﬂ -'&E

MNama of persen eigning Bignalura

Total numbér of. pivjes immd'm Gl ll'll!ll sttachmenis, and documank: 4

Vv



C. C

Attaruey Docket No: ROXR-010/00US ' * PATENT
ASSLGNMENT A
@oing)

WHITING, Roger, residing at 65T N. San Antonis Rd., Los Altes, California
422

THIRUCOTE, Ramachondran, residing st 2021 Rockport Ave, Redwood
Sheres, Callfonla 94085

(ench referred to 2z “Azsignoe™ have made sn irvention(s) {the “Invention(s)"} eet forth
in 2n appEostion for patent of the United States, antitled THERAFEITIC
COMPOSITIONS FOR INTRANASAL ADMINISTRATION OF KETOROLAC,
and which is =

(1} [X]provisonsl appliontion

(8) [] ©obe fled herewith; or
(b)  [X]bearing Apnlicarion No. EII#‘H!,U‘-II am'l Hled on
Decembir 23, 2004d; or

2) [] tom-provisional application
: [} to ba filed berewiths ar .
(b []bearing AppHestion No.  , and fled'on

WHEREAS, Roxro Pharma LLC, B comporation duly organized under and
pat to the laws of Califermin, and having its principal place of busitwss
535 Middlefisd Road, Suite 240, Menio Park, CA 94025-3444 (the "Assignee™), is
desirons of acquiting the entire right, title, and interest in: the Inventlen(s): the
appHestion fhr patent identified it parageaph (1) ar (2); the dghe to flle epplications for
patect of the Unibed Staies or other countries on the hvml:lnnm, any spplioatiem{s) for
padant of the United States or other codntting oleitning pricrity to these qqlll::-atmn(s).
provisional or other vight tn recover damages, inclnding royalties. for prior mﬁ'ummmtl
of these applicatione; snd any pateaw(s) of the United Staes or other couniries that may
be granted therefor or thareon.

NOW, THEREFORN, for good end sufficlent conaldaration, the reosipt of
which is hereby acknowledged, and to the mtent thet the Assignar hex not done so
alneady via B prior agreement with the Assignes, or if the Assignor s alniady done eo
via 2 prior egreamant with the Asslgnes then in confirmation of any obligation to do ao in
said prior agreament, the Assignorhas sold, astigoed, irsnefemred, and set aver, and by
these presents does sell, assign, mansfer, and s=t over, wnto the Assignes, its successors,
Jezal reprecantatives, and assigne, the Axsignor's entire right, title, and lotereat in:

{a) the Invention(s);
(b} the application for patent identified in paragraph (1) or (2);

BPOI M vLIPA "
el 11.DOC

xgﬁ,:.



(' Atioroey ]Jog'et No. ROXR-0I0/00US

{¢) the right to file applications for patemt of the Einited Stabes ar other

countries on the Investion(s), including all rights mnder ths Parls Conveation for
the Protection of Industrial Propesty and under the Paient Cooperation Traaty,

(d} any spplication(s) fiw patent off the Unlted States or other eounirles
elximing fhe Invention(s); )

(e) amy application(s) for pales of the United States or other couniries
¢laiming priority to the spplication for petent identified in pamgraph (1) or {2) ax
any application(s) for patent elaiming the Enventions), inclufing any divislon(s),
cootinuation(s), and continunathes)-im-part; and

() euy provizionsl or other right to reoover damages, including royalties,
for prior infringements u-!'uny application for patent identified in ke pmue&mg
pemngraphs (b)-(e); and -

(g) aoy patent(s) of the United States or other countriag that may be
granted for ar on any epplication for patent idenitfled in the proceding paragraphs
(b) — {e), including my reisme(s) and extension(s) of suld patent{s). .

The shove-granted rights, tifles, sod interwsts are to be held and enjoyed by the
Assigoee, for ita own e snd behalf anit the use and behalf of itn mceessors, Togal . -
reprexantativas, and ssalpns, a3 filly and entirely as fhe mme would have been held'and
endoyed by the Assignor had thiz gals and assignment nat besn made.

The Assignor herehy represents to tha Assignes. v susosssars, legal
repwesendatives, and pssigns, that, af the tivpe of execation and delivery of thess prescnts,
or if applicable, at snch time sald prior agreement was executed, the Assignor is a Lywful
owner of an vdivided sntcrest in the entire right, titls, end intersst in and to the -
Immnnn(s). that the invention(s) are unencumbared, axcept, 1f applicable, by obligation

assign in accordance with eaid prior agreement, ﬂllillll.thlm.l{pwhal good and foll
right and lawful authority to sell and convey ths same in tha manner set forth beroin,

The Assignar hereby covensnts end agroes bo and with the Assigries, its
suACe3a0LE, legal representetives, and asgigns, that the Assignor will ggn all papers and
docwments. take all lawful oathe, and do a1l acts nacessary or requind to be dons in
" conneotion with sy and all procsedings for the procurement, majntenence, enfacoment
and defense of the nvention{s), smid epplications, and said patents, including interference
pmmdinga, without charge to the Assignce, its miccessors, Jegal reprosentatives, and
amm-. bt mt the cost and expanse of the Asignce, its secceasory, 1egal represcntatives,
and agzigne.

s ' 3



Bm-g_.__r. A\, Ao | By:

" {
Attorsey Doiket No. ROXR-01000US b
Page 3 E-

.,,r"'"\..

The Aszignor hereby suthorizes and requests the attorneys of COOLEY
GODWARD L.L.F. fo insart in the spaces provided above the £llng date, the application
nomber, and tha attomay docket momber of the application identlfled bn paragraph (1) or
(2) when known

The Aesignor hercby requests the Commlssioner of Patents o issua sald patents of
the United States 1o the Assipnes for the sale use md behalf of tho .ﬁmm ita
SUCCEsEOLE, Jegal represeniatives, and dstighs, .

Date: Fé - \5“ =HOOE By == r

SS6L1 VIiPA
#xS20] LDOS
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SUPCAINTCADENCIA OE INDUSIRIA ¥ COMERGID . 1

I'IIIIIIIlIIIIIII]IIIII[IIIIIIH ﬂ

.y n*i‘af#é‘.i?:k?.” i :&%nmm’éf"'mm SORALY Industria y Comercio

Act. 411 PRCACNTACION  Follos: 127 SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE
PCT

PATENTE DE INVENCION L MODELO DE UTILIDAD [ ]
¢ Indicacién de que sa solicita 1a concesidn de una patente [4/
4 Datos de Identificacidn del solicitante o de la persona que presanta la soficitud
€ Descripcidn de la invancion l4/
¢ Dibujos de ser estos pertinentes )ZL/
¢ Comprobante de pago de las tasas establecidas I
COMPLETA [ ] INCOMPLETA | )
DISENO INDUSTRIAL [ |
¢ Indicacion de que se solicha e registro de Disafto Industrial [1
€ Datos de identificacion del solic'it.}tp o de la persona que presenta la solicitud [ ]

¢ Representacion gréifica y fotogréfica del Diseflo Industrial 0 muestra del_{ 1

material que incorpora el disefio
¢ Comprobante de pago de las tasas establecidas {]
COMPLETA { | INCOMPLETA | ]

ESQUEMA DE TRAZADO | ]

¢ Indicacién de que se eolicita el registro de un Esquema de Trazado {]
& Datos de identificacidn del solicitante o de la persons que presenta e solicitud { ]
® Representacitn grafica del esquema trazedo []
¢ Comprobante de pago de las tasas establecidas [ 1]
COMPLETA | INCOMPLETA [ |
Firma Resp e “
24 Mo 2000
Fecha Carrera 13 No. 27-00 Piso 5, 7 y 10
Conmutador: 3 8208 40
Fax 350 82 20
E-mak: nfoRsic.oov.co
wWwWW.sic.gov.co

Bogotd, D.C., Colombia
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. qUPERINTGNDENCIA DE INDUSTRIA Y U
" FORMULARIO UNICO DE soLicn & L

PCT 11.".".-|-‘\'\“L"l.i"@;;w 0
ENTRADA EN FASE NAC “No. DT 50TE 00 g e
1 —  SOLCMUDDE: 5:‘:;‘%“}""‘“ e 70 FASENAC
At AYY m‘m
Patente de invencién ] ) .orive ue Modelo de Utilidad

[ capituior. X] caohuior.
3) NG FOXRO RHARMA, IDENTIFICACION
SOLICITANTE N ff? 3?6 ROE NG

(71) Bt 535 MiddlefieldHoad,
: Medilo Lalifornia
940263444 USA

Naclonalidid'o domicliio Menlo
PH¥ Sulifornia USA
r

jE_ﬂugn"ft:l- constitucién Califorrila
rUSé" o
Teldfono: Fax:
E. Mail:

Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION

J)
REPRESENTANTE | D'ALEMAN
0 APODERADO DALE C.C Dﬂ NIT: D

Direccién; Carrera 11 N*. 88-53 Piso 8

Bogotd D.C. ' ce d om O

Teléfono: 8181088 Fax: 6350824

Mait infoficlarkemodetcom.cg | NDMERO: 41,854,802
E. Mail TP: 20824 CSJ

4)
INVENTOR (ES) ; Nombre: 1. WHITING, Roger; 2. THIRUCOTE, Ramachandran
Direceién: 1. 697 n. San Antonio Rd., Los Altos, California

(72) §4022 USA:; 2. Rockport Ave., Redwood Shores, Californla
94065 USA
Nacionaildad o Domicillo: Todos los anteriores,
estadounidensss
5) PCT (88)

Solicitud Intemscional No. PCTUS2005/045883 Fecha: Dic. 15, 2005

Publicacién intemnacional No. WO2008/071601 A2 Fecha: Julio 8, 2008
8)Tiulo (84) COMPOSICIONES TERAPEUTICAS PARA LA ADMINISTRACION

INTRANASAL DE KETAROLAC

_____________________—_________—.—-———————-—‘

7) Clasificacién Internacional: AB1K 31/407 AS1K 34/187 AB1K 5/08 AB1P 25/08

AG1P 28/00 ]

8) PRIORIDAD 33) Pais de Origen { (32) Focha (31) Namero de
Solichud

Estados Unidos Dic. 23, 2004 60/638,022

A L

aw 2¥ue, [P L

mﬁihuih&minbumumm. \fermdauhplnm

L._-—-—-——————'____



REIVINDICACIONES
1. Una composicién para administracién por via nasal a un paciente,

CARACTERIZADA PORQUE comprende una cantidad terapéuticamenta eficaz

del compuesto dcido 5-benzoil-2,3-dihidro-1H-piroizing-1-carboxdiico, de la
formule

una forma épticaments aciiva del miamo, la mezcla racémica, o una sel
adecuads para uso faomacéutico de los mismos, en combinacién con un
diuyente adecuado para uso farmacéutico y del 4% p/iv al 10% (ph) de un
anestésico local.

2. La composicién de la reivindicaciin 1, CARACTERIZADA
PORQUE ol compuesto es ketorolac trometamina como una mezcla racémica.

3. La composicién de la reivindicacién 2, CARACTERIZADA
PORQUE comprende 25 mg — 225 mg de dicho compuesto disueltos por mi,
donde el diuyents es agua y I8 composicién es liquida y que se puede
vaporizar.

4, La composiclén de |a relvindicacidn 3, CARACTERIZADA
PORQUE comprende 50-200 mg de dicha compuesto por ml.

5. La ocomposicion de la refvindicacion 2, CARACTERIZADA
PORQUE estd presents un quelante.

6. La composicién de la relvindicacisn 1, GARACTERIZADA
PORQUE comprende el 2,5-22,6% p/v de dicho compuesio disuelio en el
diluyents, que es agua.




REPUBLACA DE COLOMBIA ,] ;1
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Doator (&)
RODRIGOEE DIiLIR MARIR

REFERIFCTA Radicacidn Bo. T E2072
folimitod internacicmal POT/Os2005/D45883
Facha inlolc fa&e aacicnel 33 D7/2007

Tramite 11
Evenkn 2TR
Aotuacidn 43D

Ofimio Ho. ETLV R Bgﬂ 2

Comn regultado dal examen de forma, yeplizafde con fundamenco el apkiculs 3B dg
lp Dexigidn 485 da la ComisiSn de 1a Commidad Andiga, arEicolo 27 dal Tmtsdo de
Cooparacifn mn Materia de Pabentes (BOT), ragla 91 bis del Reglamenko y Tizeular
lcioa de la Supericbeodencals de Industrim y comereio, &9 le commice quec

1. La polimitnd no cmakiens la gepla dal doromento en gue consta la 2ealsén dal
davenhn a la patante dsl inventor al solicitanto o & M) oauRante. (Art_ 26-k]
Dacizifn 484. Cuando sa trate Jde dooumenbes oEorgadns 2l extranjero, debsn

lagalizares de confeemidad con la diapusaco por los articulos 252 y 280 dal CSdigo
de Procedimiento Oivil.

2. La poliocitud no contisne el podeor dobidaments storgado, com &l llann e ioa
raquigicoa axigidos por loe articulos &1 y mbaiguiontes del OSMHags de
Provedimiento C€ivil. Adicioocalmente, doberd preceatsr el documento gque acradita 1a
exlytemdia v ipresentaciiom lagal d= la sociedad solicitants, cusndo &sta fuera
pETROna Juridims,

En cumplimisats da la dispeeacn po¥ el arktienio 38 de la DecleifSn 4dd, a= le
recuisra para qua dentro del tEYming de doe meaEs miquisntes &4 1la feocha de
notificocidéc del preasents ofiolo, complats los reguloltos smbericrmentc ermcdades,
En casc da nn day emplindentns a4l pressstse requarimlantoe, la solicitud oe
conelderard sbandooads vy pardsers s prelacifn.

Hotifiguese el presante oficlo conforme a lo dlspuasto en =]l numeral 5.3, litaral
8}, del capitulo quinko dpl btltnlo primero de la Ciroular Unica Ho.10 ds 2001,

ALTX CARMENE
Jafa da la.

‘H3TEDEE DE YERSEL
viaitn da Fuavas Creandores

anterinr  gegquérimicnte fus notificade por Fijacifn lista da

'Eec.'h.u !r III W



