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PULMONARY AND NASAL DELI VERY OF RALOXI FENE This application clains the

benefit of U.S. Provisional “m“ 60/ 081, 102, filed April 8,
1998. 5 F'\hﬁi@/%JHE | NVENTI O\ﬂ ‘mm%““mw i nvention rel at ePcToUsseONIBdS™ and

"fornul ations for pul monary and nasgl, adm ni stration of ral fe e 10 (
BACKGROUND OF THE | NVENTI ON Ral oxi fene I's described in US g
4,418,068 and is known to be effective in treating the synptons of pos

menopausal syndr O%Lﬁ@ﬁkg?“hﬁbl X %%[Ee(b(ﬁlr.ﬂ?ézﬁ‘f b?dﬁﬁﬂo %%Eﬁ\ﬁ:' oxi f ene

hydrochl ori de was approved for e INg as a preventative treatnment for
osteoporosis by the U S. Food and Drug Adn1n|strat|on I n Iate 1997
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gener al | yapperhcacconpiico shéd/o08al, Ly2,i .fe_.Led)yApﬂgESBL om998 .tablets or
capsules. 25 The determ nation of the | owest effective dose for a
pharnéceutlcal agent is a goal generally of clinical trials. The delivery

route and/or fornulation of aigant orulme pheverteoki cal can significantly
effect the size of the | owest effective dose. Adm n| stering the | east

amount of 30 dFy WRTERbr oVVEBS 1PRe FEIS TR &P rBREPPBRAS™E0 ni ni mi ze the
*166166* f£ormY{:O0b:5d 486y PRIAMEAAHD7 3848 nas®l Jadmihis€PARivd of

raloxifene.
10
( BACKGROUND OF THE INVENTION
Raloxifene is described in US patent No. 4,418,068 and
is known to be effective in treating the symptoms of post
menopausal syndrome, particularly osteoporosis. Indeed,
15 raloxifene hydrochloride was approved for marketing as a
preventative treatment for osteoporosis by the U.S. Food and
Drug Administration in late 1997.
Raloxifene hydrochloride has the following structure:

20
Heretofore, the administration of raloxifene hydrochloride
has generally been accomplished orally, i.e., by ingestion
of tablets or capsules.

25 The determination of the lowest effective dose for a

pharmaceutical agent is a goal generally of clinical trials.
The delivery route and/or formulation of a particular
pharmaceutical can significantly effect the size of the
lowest effective dose. Administering the least amount of

30 drug which provides the desired effect tends to minimize the

[t
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possibility of any undekil abl e side-effects attribufed to that

phar maceutical and further provides econonmic benefits to the drug
manuf act urer and consuner. In nost cases, relative to oral routes of

del i very, w0 p®sy0p6é at ory and/ or nasal delivery of a drug resuREBEUBINN e

bl ood | evel s of the pharmaceutical in the recipient. Thus, e
effective dose for respiratory tract and nasal delivery isz.lguajlﬂrfébgzer

than for oral delivery. Furthernore, del2-very of pharnmaceuticals by
i nhal ation into 10 the lungs, or through the nose, is not comobn because

the inhal@atippi 0f cGOBE RRRY RBLELE i £abSe NBYaLLLelr LRl Qs i du@at Hi ng
paraneters of the recipient. SUMVARY OF THE | NVENTI ON 15 The present
i nvent i onchrat dplaarmaceWrEidrdd Fnt Har HaEr Praviies: P ConaE okl D a

pati ent m@écﬁhgogpﬁksﬁghdyg@ggké@ea@@t&gﬁguhggqle an aerosolized anount of
ral oxi fene through the patient's nmouth into the lungs; and 20 optionally

repeating the Inmh@psti e@ssisep ekafivei eat onadbapusest iofeslalitveran

ef feckti ve r i ' | h [ 4 { tion,
t he p%‘eselﬁ #gée%tgli‘gnglrn e g;rgsr}ﬁatébé%d&rr%%%g%iﬁg&? o% t(ahrglgtnasa% l&:eﬁnijgrg?%/é%gp
ral oxi f erielood al paeileno fntilsh Wumpmacestibali ng the padighdterimhal Bhas,

aerosol i zed apount. . of_ .ral gxi n r h d.into_th atient:s nose: and
30 opti on% ?yf&@ﬁ%gt ierﬁgfaeﬁ?é\{eﬁhcg?%% gﬁgsfggpérgﬁpﬁci%gpr?tcttm?rﬂ)dern%§afi nmes
until an &&feeeiveiamusuialdfy rfelgixéf etitansfdel brededeld vdig patient. 1
WO 99/51096 PCTI US99/ 07,184 3 2 3 J UL 2002 _Furthernpore, the present
I nvent | orf REFEEEEOS 4 Sl Tt caia FBR AR AR A St b AriAHE 0 H Ehe

di sspbvedche sufgended ithrouyglartiees enbseal isohvenicorinon GIeREE athon
bet ween 1, /fL and 100 mg/ m,, o tionallé hn t he presence of 5 one or nore ~
pr eser vat tHeR 25 4PRaffta i o P _Rceubigat§r pePatilR Yuttdn e e

nebul i zathpBaBhifB BHirdehetd¥£QYErchéheeBipsent .i nvention relates to a
pharmaceutical fornulation conprising ral oxi fene present as a dry powder,

with a mass nedi an equi val ent aer odynami c
SUMMARY OF THE INVENTION

15 The present invention relates to a method for pulmonary

delivery of raloxifene to a patient which comprises:

having the patient inhale an aerosolized amount of
raloxifene through the patient’s mouth into the lungs; and
20
optionally repeating the inhalation step a sufficient
number of times until an effective amount of raloxifene is (J)
delivered to the patient.
In addition, the present invention relates to a method
25 for the nasal delivery of raloxifene to a patient which

comprises:

having the patient inhale an aerosolized amount of
raloxifene through and into the patient’s nose; and
30
optionally repeating the inhalation step a sufficient
number of times until an effective amount of raloxifene is

delivered to the patient.



10 di ameter between 0.2 Eun and 100 ~tm in an aerosol propellant,
optionally in the presence of ethanol, said fornmulation suitable for use in
a netered dose inhaler. The nmethods of the present invention provide for an
unexpect egvdhogiodeevel of bioavailability of ral oxi fene whi clrCTRISYSTISE S

fromdelivery of raloxifene via the nose and/or |ung. EﬁéLEﬁgEFﬁﬁﬁﬁPTICN
OF THE | NVENTI ON When "ral oxifene" is reterred to it is u t 20
such a termrefers especially to ral oxifene hydrochlorlde but such a term
al so includes thEbFsa ts agglso vate t her eof puInD ary

del i very" and FEPSFy G&5 FSPeh flé?v?%t‘s%tﬁﬁ}%tﬁél FPefy o

ral oxi f engnéfmac@btpatietorom latidmiddaipt 1 Dughrd hexirbehs aﬁ@sldllxﬂad he
| ungs. The term "nasal delivery" refers to system c delivery of ral.oxifene

to a pati@htSBFPERAG aifoR PRAGHRT A Gt SEhEeRbsaE FheCPEFRFAG N -

refers t%@twa@‘ﬁah mBRE] @Al ang3nihuret { 6@l By i1hatnkSpreseerdt ot
ral oxi fene. A preferred need arises in human nenopausal femal es who are

ei t hep SL@$@rPﬁngFénPnﬁﬁqu@Q%VQ§)sﬁﬁﬁﬁﬁcﬁﬁ%ﬁﬁ ¥5t $dPBF0sSE1The use of

ral oxi f engo a1 8Pk Bht ss?ﬁtt%m%r Cf%xs deby®d 229888 T bPedpl- By YagPat ent Nos.
5,393, 763, 5,457,117, 5,4 7, ~1 WO 99151096 -4 f: PCI/US99107184 ~ 3

J UL 2002 4, 6@9r398€rt:h§hd3| Qﬂ%&ﬁﬂteslweWa?%l@ﬁ@%rb@rét ed herein by
referenc %H&& HE &R alNeeIth 1t Jﬁl%ﬁxﬁf% ﬁ‘ﬁ'dré 1§én%0 st as

pathologl con I't1ons susceptlb etoin ItTon y ral oxi Tene are set out
at | east &ndiySpowdeant wigh & 5!15@59 gy an, Sglivayent, 3980ABBANE A41, 966,
5,446, 053, .5,447,941, 5,451,589 4 3. 5,447,116, 5,464, 845,
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|ncorporated bX ref erence.
formulation suitable for use in a metered dose inhaler.

The methods of the present invention provide for an
unexpected high level of biocavailability of raloxifene which
15 results from delivery of raloxifene via the nose and/or
lung.

DETAILED DESCRIPTION OF THE INVENTION
When “raloxifene” is referred to it is understood that
20 such a term refers especially to raloxifene hydrochloride
but such a term also includes other salts and solvates
~ thereof.
(i The terms “pulmonary delivery” and “respiratory
delivery” refer to systemic delivery of raloxifene to a
25 patient by inhalation through the mouth and into the lungs.
The term “nasal delivery” refers to systemic delivery
of raloxifene to a patient by inhalation through and into
the nose.
The term “patient” refers to a mammal, particularly a
30 human female, that is in need of raloxifene. A preferred
need arises in human menopausal females who are either
suffering from, or likely to suffer from, osteoporosis. The
use of raloxifene to inhibit osteoporosis is well described
in US Patent Nos. 5,393,763, 5,457,117, 5,478,847,



As used herein, the tegm"effective anount" neans &i anount of ral oxifene
whi ch i's capable of inhibiting the various pathol ogi cal conditions herein
described, e.g., osteoporosis. The terns "inhibit" and "inhibiting" bear

t hei r usugb ¢9BaRENg Which includes prohibiting, treating, aPCEUSANTHGS ~
aneliorating, halting, restraining, slowing or reversi ngz Sesﬁjg.%ﬁG?i on,
or reducing the severity of a pathol ogédeal condition desdsib b L As
such, these nethods include both medical therapeutic (acute) and/or

prophyl agt kg ( 95 gvVephi0R) s2dBER el Jlf UhA§ AP PRELALR rathed LgEfdin
"pharmaceuti cal ", when used as an adjective herein, nmeans substantially
non- t oxi oy t 6ef AEepaei enPLhele ugessdmegdmentPonradpridsns gidhods for the
pul nonar : a ‘| r i e.to. | 4 atient,
preferab%?gﬁgiggﬁgﬁgnEggﬁ#gggﬁga%&iﬁ%gﬁ%éégtF%afﬁPg?QE%ﬂéﬁ?s adapted for
sai d pul reharyfend nusakefiebutery. 1Hes heibodsSof Pehenr égentsinvention are
carri.ed pu y dhsper sighg a t al oxj, feng-L.n (Vo) f gas to
prodéce ghgggfgzgriségggﬁgﬁzf.%$%§3dﬁggérs$b%£§h§6gé pféﬁ%%ggpgy t he
patient's,4aspbaat oby 4bdeaiBl, By 457, rldduci Higd 47 di y6podderc Hf84%) oxi f ene

into a hiLgh_ve it rea lizi o] prayi aJiquid
soIutiong047§uégzns'0%%2F%%§Voghﬁgﬁﬁg or’ 6§'$g?e§§ ng%aiﬁhﬂﬁiéant

cont ai ni ggsnal, essf eBeslr,08gh & ,MAa7 168 Thenfati €88, BNyl ashd he 1 WO
991 51096 PCT/ US99/07184 '~ - 5 - 2 .3 J UL 2002 aerosolized anmount through
the mout hEARHABESL Ao bR AE S BEF §iMt o RFRFPORGE SandY o SIREERES- 1 epeat | ng

t he 1@i sper si ngsandednhalrei , Sters treuffé £f 88t 1 peNBRb Ut 't in@sns aadesi r ed
total dosage (an _effective anogpt of raloxjfene can_he delivered 5 to th@ .

pat i ent . 3RENBki PEnE I HFENTa ¥ ot PR BfodBHHELING CHEs t hose
det ai | edyhpibus pRaHRNIbiRalS bl ¥t aersiR28e428)k Udie, teaghj ngs of

whi ch are herein incorporated by reference. Particular formulations of
ral oxi f eRELEQPPABP&SL0 for respiratory or nasal delivery to a patient

include dry (TB@“@%&%@|”ﬂﬁﬂﬂ$fﬂ”l&dd”“&ﬁﬁiﬁﬁé?ﬁ??iB@%ﬁﬂﬂﬂé&%euéQél
nebul i zation or s ngg:ng, and propel | ant fornulations suitable for use in
met dfed Wes@ingh voludes mrelkeiaing i ohrertingh PRV EAE RS is wel |
descri bedyle) 1688 ¢ 1nghatRlintf! SMddidin iy, MEdbGahg UrehA S ngndnthe
fol |l owi ng anpl'es. "The maj or difference beﬁmeen a respiratory fornulation
ver sus npgegressipan e nedusdinietdiggeveretyi oé pepaitieneedgi¢al not as

i mted ERbaRaRh gelddiaedtidvd S A TAchSPhEGLOMLHRIdY kel dde ! A0t
the operable particle size range for a respiratory fornmulation I's a subset
of the opetibmedisetli dherspautishgeadwre hagatl/bor pubphivdactTher ef or e,

SLTPEr PGSR IoR SO el Gpproptssel purp Spravorsy (O

del i"vVery ral oxi ] i scussion of fornulations
suitabl e for Thealteaml/‘@hdmeareidlicsly, i ghant ugedntst @arhadjettivg in any

1Y, 2 ¢ R el ARSI WSO b BOLBENEI Pon 3
powder fornulahenpraﬁdntt%qﬁ&nﬁﬂqncnammtea tel petheds ifom thy, usually ’
O8I | S8 A0 LR G PRLY BEC PRS0l W S BRRL OB
Wt t patdieny ,i prefEredly th & Hlumamssatidnan, and pharmaceutical
formulations adapted for said pulmonary and nasal delivery.
The methods of the present invention are carried out by
dispersing an amount of raloxifene in a volume of gas to
produce an aerosolized amount. The dispersion may be
30 produced by the patient’s inspiratory breath, by introducing
a dry powder of raloxifene into a high velocity gas streamn,
by nebulizing or spraying a liquid solution or suspension of
raloxifene, or by releasing a propellant containing
raloxifene through a nozzle. The patient inhales the
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di aneter (MVEAD), but is preferably 1 um MVEAD, and is nost preferably 2

~. m MVEAD. Maxi mum particle size appropriate for deposition within the |ung
i s typicalyyged@iods m MVEAD, but is preferably 8 ~tm MVEAD, arrtT/gs99/0msdt ~
preferably 4 dun MVEAD. A particle size of about 3 um D is nost
preferred. Mnimumparticle size appropt+ate for depositi IS\M[JE ﬂogze nose
is typlcally 0 5 um MVEAD, but is preferably 3 um MVEAD, and is nost

b thintrieRocdt EHE nolift, TYTRREHL a3 AR PafolBh CERGI e

and is m)smtqoreherhbhgszandnmwlvwe?esrﬁyr aiﬂgmqjmmbmsh@fdlapexsﬁagea\md hi n
h f d b I
he pref o LR $hACSERRIC CaN e pdusha v akely of qeovent endlay

technlque§ Spray drying, 1Ivent pr ecr pi Fat |
supercri tdeahgél yad eﬁﬁéema&e amouartd tdfe ﬂa]]ceu&&aus&n paet delléverzel i S

| ess pnportant for, nas delivery, crystallization fromsolution nay be
suffiglen? hejpa F% Hgt sufficient, it could be augnented by jet mlling
or ball mllingaldfifbasemdyy bpowdeles af eema‘mlprsiwé@ pMABdaaeshesuch

adm nistered to a ient vi.a nventiqn hal ers (DPI's)
whi ch rel 5 ohhPRE Bﬁ%?éﬁffglﬁrg%%h lﬁ%ﬁ? {;gy§ooég ase t he power
into an aeres9l 4z28d apeURachit@INaf wlith tdlﬁa d{e/r@mmﬁmcaanobated by
adninistered 25 via air aSS|sted devi_ces that use an externa Eomer source

to di sper58IBRENEBWIBRALLACHIZY dorgudiztiehsafunialecyteng gritsRlfunp. Dry

powdgp deybgesebpRiaabhky ©20wald 12 RAERIYBSS d rbatrhfer&@ngﬁclﬁa@ akout 1 ng
to 20 ng to produce a single 30 aerosolized dose ("puff"). If the required

(or desireBoW8eESof Ligred PORALIONDRET SURRERTIARRIHEaDAEe dPEcussed

bel ow, t hﬁebﬁh?%hfz%ﬁ BQ\A%rra\yllrJg ) Hﬂ&%ﬂ%éﬂ.m%ﬂu%yﬂoﬁs
phar maceutical dry bul ki ng powder to provi the required WO 99/ 51096

PCT/ US99/ @VlBﬁblerng uge ipooetestesd desifidmhmlkers piMBEIsed dTRebul ki ng
powder s 'Bflaﬂﬁgaﬁ%hoa% sh%% HRUTRRE 1 TR | Oc?es%i’?{ﬁﬁae nt EgRal ose,

human ser'um al bum n , starch. Clher sul tab I ng powders
i ncl 48e cE&t@meséCléﬁxﬂﬁaﬂs arsl mRdiele literatures, and the

following Examples.

The major difference between a respiratory formulation
versus nasal is that the raloxifene particle size
requirement is not as limited for nasal delivery as it is

20 for respiratory delivery. 1In fact, the operable particle
size range for a respiratory formulation is a subset of the
operable particle size range for nasal formulation.

(} Therefore, simpler devices can frequently be used, e.g.,
nasal pump sprayers, to delivery raloxifene nasally.

25 The following discussion of formulations suitable for
nasal and/or lung delivery is not meant to be limiting in
any way as the practice of the present invention is not
dependent upon a particular type of nasal and/or lung
delivery formulation/system.

30 Dry powder formulations will typically comprise
raloxifene in a dry, usually lyophilized, form of an
appropriate particle size or within an appropriate particle

size range. Minimum particle size appropriate for

deposition within the lung is typically 0.5 pm mass median



5 pectin, sodiumcitratf& sodium ascorbate, and the”like. Wen the dry
poiwder 'i s prepared by solvent precipitation, buffers and salts are
typically used to stabilize the raloxifene in solution prior to particle

f or mat i onwoSwisnedsl e buffers include, but are not |inited 10 RCGI/USWBI8Hat e,
phosphate, citrate, acetate, and tris-HCL, ( , typically t%c\ggg_e%i ons
fromabout 5 MMto 50 nM Suitable salt6&-incl ude sodi um cftl Or ; 1 um
carbonate, calciumchloride, and the like. Liquid formulations of

ral oxi f epenfidfa st idbrodindiRbell 8788 XSt EMMERAIY) , KQFPL8Sped rRirahly af -,
ultrasonic-, and piezoelectric nebulizers, can enploy ral oxifene dissol ved
or suspepgedMERD, phval necewdscagbredevebliy 2. guq MMEAD, afhanolum or a

m xt ure thereof.. ]e'%ip%iecs:al I t he m ninmum_.concentration of raloxifene,

di ssol ve@PLS5hy LRI 252 PR ACRQS it i ¥ RF By EBEMRAY shd i s

most pr ef /- vdesr ably. s Eh ]ngiﬂ t heN :

ral oxi fert1: pg'l@saéio]seeld/ é'gas_pended' iaﬂgugb%%t 5fgg)élrrg foggﬁ?ﬂllgﬂ%%gf e(ragl_bdl y1860
ngy/ M5 appdts prsferdisgherally MIESD/ mMLA phethieild yDian®fohbbekURI f@d
liquid needed to deliver the 25 aerosolized anount is generally in the
range fr dMEEBDUS ANOStriPRef &rped . ThpARHRREARE k&l © sBT venarerpipgiéd ecan

al so be slightly..acidig eous _buffer .(pH.4-6)..uitapble b S are as
descri be%oa{bt#go%}%eérn (yglnt%g%éntf senﬁésgelgd(tfé’&)%%a]zg/ eghgn@@ M’nt ain
cheni cal w3frabid igderd AMAI NG Pr@TREBAL EHES 4 SWIACH AL PerdbIPeBSHRE S, OF
gases. Suitabl e%rees.er vaﬁ?vegu?ncl ude, but gre r%%l?%t%ﬁgt 0,9 phgﬁgl ,

met hyl pdRENh, pectiveun DAXEEche, stheoappsalpriznz yf at kdéeposmtdlonor i de,

and t&e Ii,kef_i. Sui.t abl e V\¢%99151?i$ PCT/ US99/ 07184 - ~00~¢ »
e P

su_rf]? t aftiF Tt e, "R ?e_%’gc? é t&“d%@?_cl?‘af- S%rzgg’@%ﬁ_lij‘alblyl
chai n_ai g1%y G2) YRBEAT, Fng o0t 1 nEORRRHRAK P 1R bR . T e i “are

not 5 |i pdwelert,oetiyl enefkesi wet Ri nashet pe itk ednsi tderhnle. c8u babl e

gases incl ugie b tbare not, I.im tﬁg to, nitrogen, helium carbon_dioxide,

air, and Y99 Pt KAt 5% ShsCPBYePEd Pt FrSLRIALES naSYFPJ8Si very of

Ir:al OXi Ijerjeetganﬁ!m/iﬂgf)f mﬂxﬁd}j sy $hgi | ablb@gth@ihredfﬁgﬂm;l%ﬂg Lor nebul i zers.
or a_description of su ng systens.and ot her escribed_herein, see

e . T5 e SHRSieRa t1ort N HF FORMOnB AL ERat PG (Nt bS0H | 2BECBIES, » J.

Aerosol Matidl8%idd% Nasal idgbirvany $wit eiEsdBV@ePeeargescribed in
Tr ansder nal Sést em ¢ Medi cati on, Chien_Ed., Elsevier 15 Publishers,

Y. W
New Yor k€ N ) .r%t%ﬁ%“%?nﬂ‘??'&b@l(iu@%’ec%%%'éhi ng€ af WRich are
herei n i ey pArSE Bk dnk [ eferepeea Har aH%ﬁxeh&é@'BySqé@xﬂi(liﬁﬂé BRY bBg 1
di ssol ved or. suspended in a suitable aerosol propellant, such as a
chl or of | @rldddtbon (CFC) or a hydrofluorocarbon (HFC). Such 20 suspensions

Wil lagontai n befaweniAP plilvdOrd 08¢ g ?Eob%'i%ef WS cAervsol dose.
Suitable CFC s, include trichlorononotl uoronethane (propellant 11),

L

di chl or oSIMgEI SRR TR PREDPRE| HAR 21FPRVERTF iRRM odBdi PPHEESet hane %)

(propel | ainalidrs Sthb Rl £ el 2e1iNehutfel diafdMOr oehhanen( Hﬁﬁbﬁ?"la) an
hept af | uor opr opane (HFC-227). For 1nhcorporation into the aeroso

propel | antthalasien en | &L gperes abhg povessdada ram aereselesedi the sizes
descri be T?Cgﬂy f efnEo | b o y then
be suspe%_e |tﬁ' tﬁ%l%é;&grbg?/\éﬁ?ygsé%lé, agjgt E’Iia'?re tyﬁtl-\qégl % %%g%ggggméfgaa

sur f2et amia eienmeekitedidevicest hbat dssparsient.eiSual abdbeerusbaccants are

ool M I5el0E LU ABETHEL S L AL A oS 87, 7D
piston pump.
Dry powder devices typically require a powder mass in
the range from about 1 mg to 20 mg to produce a single
30 aerosolized dose ("puff"). If the required or desired dose
of raloxifene is lower than this amount, as discussed below,
the raloxifene powder will typically be combined with a

pharmaceutical dry bulking powder to provide the required
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" additives to maintain or enhance chemical stability and physi ol ogi cal
acceptability. Additives suitable for propellant fornulations include a
~ surfactanfycagsd@gcri bed above, such as sorbitals, oleic 5 apcwusamoriss -

| ecithins. For further information on such addivitives, &U

Hal | wor t h. "The fornul ati on and eval uatjon of pressuri seif%e E(I:IZGQQe

i nhal ers,"Drug Delivery to the Lung, D. Ganderton and T. Jones (eds), Ellis
Hor wor d, _Chi hest

. U K reci se dosage of_ r.al oxifene
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ng/ per day, usually from1 per day. Precise dosages wll, of

course, PHEFipdgaidiaony dm ﬁ%ﬁ %ﬁgr ﬁéngélﬁ F618 CYRieGdt LY angeehBOi ndi vi dual
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25 MDI's below). Usually, the total dosage of raloxifene w be delivered
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raIOX|fe i i gve i o) e

aer osol i ze&'\%gtrg%ﬁenntsl‘sﬁ?tn b]f gl%&ggﬁédggﬁ lg%l%%% g@%‘%%g%?ggé/ 07184
-10- Z 3 cHlciz@0ZBamide, oan@hehenéﬁ.kiem enci es of MDT devices, only a
smal | porti on,, t&{_g&allr(#%m%fa{hgngag?er §{1 ezop qjs he d ug will reach

e

t he | ungs. Thus I'vé anoun ene can |vered in from
two 19 f inebwdrzesolsyzeerb, aaogntsgomptrlesaaﬁnam-,rrgjeﬁ radlbtxraeoaibei,ng in

cac oF o s M adhE LohLBNAIENT o RIATRLP LA LEE Al uot LS e
scope ofdﬂusohuadnostmspen@edeipeatphmmmahbuﬂmnﬂlismﬁvémtsoecgn$trued
ohar nacoRARHc SIS brot ne HETEBor: Shabar i oo 11 oHie! FAPoxifene in
humans. Aenﬂﬂmhndnnnsemtnmtmbnaoﬁhaaﬂanmuﬁengﬂdﬂéﬁdnwﬁdx$msbeﬂgeanﬂsnose in
kY, bl S b e R B R e i RUBE e
preferably 10 mg/mL. Generally, the maximum concentration
of raloxifene dissolved/suspended is about 100 mg/mL, but is
(w} preferably 60 mg/mL, and is most preferably 20 mg/mL. The
total volume of nebulized liquid needed to deliver the
25 aerosolized amount is generally in the range from about 0.1
mL to 5 mL.
The pharmaceutical solvent employed can also be a
slightly acidic aqueous buffer (pH 4-6). Suitable buffers
are as described above. Other components may be added to
30 enhance or maintain chemical stability, including
preservatives, surfactants, dispersants, or gases. Suitable
preservatives include, but are not limited to, phenol,
methyl paraben, paraben, m-cresol, thiomersal,

benzylalkonimum chloride, and the like. Suitable



20 Humans: A Review, Jg£ Foxicol. Environ. Health, 15:197, 1985. In

addi ti on, nasal anatony and rrucoci liary clearance is simlar in m)nkeys
conpared to man (WI ff, et al., "Nasal C earance in Rhesus Mnkeys," J.

Aer osol M 6941696 6: 111 119, 1993). 25 Six adult cynonol gus REIUENO7(84hree .
mal es and three fermal es) were used for this study. Mles hadyf r

kg to 5.5 kg at the start of the |ive p&hase. Fenal es wei gmﬁfﬁmmig to
4.9 kg at the start of the |live phase. Each animal was uniquely identified
with a ”a@%ifleé acthri@d tpeetuQa, t Bacl ARG nld¥ QNimilhes aph Mabseyer gchaused

i ndi vi du in stainless steel cages. Rooms were thernostatically set to
mai nt ai n samlerm dinfelert@2opodngoniamesi.n erdetal phapehatdfy v t hin

8oF from %g% ﬁs?é t 51096

PCT/ US99 11 (g %aggfugoéghgy %tl’]f?{ S %3%%%%1‘3%@ %glént ain a relative
hum di t y pifos20® laipt &s nax5wibrbfl 804 s pleirgtan i si roml adé 2 hotr aryche,t with

i ghts on .betwe 060 Q. _Ani nmal S vver fed cey d Puri na
Cert|$|e9‘ tr%fq:%()%:lﬁ%fe géamé?ggﬁ &‘?%e st? ‘Iﬁ%\@ k (];Ia s, the
ani mal s \ricgh engpsesaiecthde, obluy afrteemdmelnmméetton nitrbgenr;hal ation
exposure WAt er vva avai,l abl.e ad _l.i bitu t..duri ng exposure tines.
Prior toﬁ't?e]g‘llﬁ?'n Pt % Iﬁ%@xbﬁ%ea&f" tﬁ’e{gs %pl% ¥2* nonkeys were

condi tioned, ®{Arayer appsoEmsately réspintdt o, petd osk hesbe dalghery

handl ed, nd laced in a r str nt halr usi ny ﬁq\ pol e- oIIar t hod.
Foods || fend, Snhlprotetuiationt okt T e eifBhaderEEhomtu o

wer elglsect@s Ao H8r & eWarag. aTH%sU thilat df]esmlilk.BM§gV\/§j}'§témfst an@ the
chair was increased gradual |y to ours. 15 the end of the trainin

period, e FRFK &?e@ot}?a‘eﬁé"c&?@nt@ i 'CMR/lf%d &eli-i b8 Vh¥eRest rai nt

chair eay{lw,,k ansen®erheish! 8W heFdstAniARH aihads, 1 NGl Uﬂbpgsaavme bl ood
drawn, while in the chair. Each nonkey was st udi ed once per week for 5

weeks. 20 19a9rge1t9%nceﬂeﬁaih ord iyeryaisoigtiasie hate wegnvepecpibsd 1o, o,
and 30 ”gfdf%nécﬁ’én}@fk.’?yéth W%d@cra%sﬁﬁf‘t IWeE Y. cHien a4l Vi EYsWeSer

det er m ne correcting the ampunt of ral oxifene collected by the potency
of the | Au eJF_%tchN@‘ilpéS@ﬁke w38 5f gndg ot <5 - dRat el Nat 0447ﬁ§w310

segment S M Nt dacHingh NWECRL RHDRMCHEr U] | 114 fifodd SN CragELafdect ween
the 4 hour exposures; the nonkeys were fered Juice to drln appl e
pi eces to eat Fomneugenint MBAI' 8g g@rluoerdf@@@rmameobemesahﬁeds@u this nethod

to keep OQESIZ%L o} téra”bﬁﬁ‘ﬁ%@ﬂéga%g:'ots%leg:ﬂ&et?etiegm%”g cfRlafhhrst. A 15

m nute 3 e exposures was not o a ect the bl ood
| evel s ofchbmmilmeocambonor{@’ﬁs) war @ myai:mlflmmmmebcestmﬁcm pBueh t o

ot el D Biren gt 8 RELT BB HAtbEh 110 g o A el Boe) Ovaoa 2 B
J UL 2002aldzpifene pes pba‘os@lom'set he Snitedble CEAHs ascdederi bed in J.
Appl . Toxti.xcfcl:hlocéxrn g %8%%01@ n W(%fro 5%]#&%{1 i"? mai nt ai ned t hr ough t he

head done"Vvia a CFansvVec e exhaust port. The ral oxifene
was 5 aer@sdhquecultesraglaombn@lmmt(pimb]llanﬂ'hhl@bneaaded aer osol passe

L ouon Jafd] GhSal ENbEaRettihe TBYUUI1add 12P): dufehniechpecd 1O

elimnate,”USTh
25 :anlude tetrafluoroethane (HFC-134a) and heptafluoropropane

(HFC-227) .

For incorporation into the aerosol propellant,

raloxifene is preferably processed into particles of the
sizes described above for the dry powder formulations. The

30 particles may then be suspended in the propellant as is, but
are typically coated with a surfactant to enhance/facilitate
their dispersion. Suitable surfactants are as defined above
for liquid formulation. A propellant formulation may

further include a lower alcohol, such as ethanol (up to 30%



properties) particles karger than 2 N.m MMEAD. The aerosol then entered the
head- dome for the nonkey to breath. For 10 conpounds w th nol ecul ar wei ghts
smal l er than nost proteins) , including ral oxifene, particles of these
~sizes wil hy@glepombs both in the nose and the [ungs and absor paTowsoiotisdt ake
pl ace fromboth of these sites. Bond, S. W, Drug Deliverynt

Respiratory Tract, D. Ganderton and T.-dones (eds), 15 El IZSH&)T‘R@(Z&DZ
Publ i shers, Chichester, U K. , pgs. 133-139, 1987. Each day, before the
nonkeys d h oS ur emas ; ; d imetric
sanpl e wa\@ %{%@?g a%%ler&r-’nﬁﬁg tg F\iéﬂ rt 3?(’%% f@ ené clgﬁ%:ael#?r%i%ﬁbgég\é nmonkey was
then 20 premretcah shabthaty and physaerdlosdlcalas gssrerateli ugi ng t he sane

gener at or ttings. Al h re tao,t key., 1t s.removed from
t he chai &é‘?ﬁtelggét%QIE%gﬁ%}sssgﬁg)I(@g,%%aeﬁli&ag‘rtfo[kﬁoe&u&ragtv]ior%ﬁ rT C%E%I & taken.
The concenirfddiast desi dedctibemdt hboRegr avidietad caanipd €bs weotedver aged to
25 obtain the ral $x&feng concentgr ation for t.haé%rex osure. Gravi_lmetri C
concent r @G hs MdelBEtePiiRed BYIc &G BEHICYi PBERy fromthe
head- done, ddi @i 81 28s M &el Ganwt.y pa 1Ak ragihass frerediri st i dheandr f | ow
drawn through the filger was 1. L/mn with sanple tinmes of 1 hour for the 3
30 ny/ n8 F 220 aRE BPECRPHELEEY BEtERESrFCatd WA S eXpysures. One

particl e 5dzeydp{eEpi BAb 0n¥as DJORRNIRI tRAL IR POS Wh&HNEEALN at EQN 4 sThe
particle size was determ ned from sanpl es col | ected using a Sierra Mdel
218K CasdiaPxPactBiCREEE8Y  wWot-K-cePas BYpd W E gl ass fiber WO 99/ 51096

PCT/ 4§99/ 07184rhe3pracdsdUboddle Ufl kanoxifddd Qddy whe1Coaggde
| npactor was 3 L/mn with sanple tines of 1143, 300, and 115 m nutes for

(the 3, 10wy Yoendsae exBEsuFeX, andsseadirdion durihg TWel eaFoxthene
eXPOSUr e$,5 5, Fk 2hdDbLEoErYBLeF ¢old ealed-ddomd hss fermy@baar LaRY efk Vei n

at the follow ng approximate times after the beginning of exposure:
preexposurigkeil, thusy4 agprec¢isgn@ifechdivies amrhmth| v idhdoe ofiebermdned
hepari ni _El'i'@eéargﬁiﬁ?%ﬁrai n the plasma, each tube was centrifuged at 200

xg for 15 m nutes at 40C or 10 | C. The top 1 niL of plasma was renoved,

and 1Be renmai nilpgepeasnbheasopbdc agriosalilzesl alnsagorell waloxdfenentol sent
f i j . t.hj - (trdal ,
or assayt}?é EP&Q%@EEQGS%%B%‘SEEE@E%% v%.ﬁ.g %%aglfié{ieﬂé'.slﬁ tdal r‘c’iﬁh%,”e 15

breat hi ng TTequéency, an using a size
pneunot achogmaghovbndedgetiot 3 bamadiperodayhe Usesd-ldorkeintheisi ghal sangee

col | ect ed: o 2 G}, 50RahaC AP flo AINGANIE L2, soldvale J1 oM Busco,

El ectroni¢cs; | nc. nrnateés of ‘pre-exposur a Werée
bef or e t hien expbstiadsspegemicl avadded iy tgat (@ .col | egidurt twinboghast t he

8- ho 20 read. ..RPre-8xpas a cal,l ect e s_lmnute
avergges %%df‘g;g(%%gurgg Egtgab\?g?)g%co%l gg"t%e%aaglsg%w-e{nﬁeor%taém_ucéavgrgg@ m‘?hé AUC
rati os ofmgéapexi flape/ nenal lyalfaont dnang red e 5l Gngpfb3 Mayy/ nBPdes@sgr oups

were 0. 56, an 82.respectively. 2 ee, Table 1 belqw. ) The AUC ratios of
(l('ﬁ,l oxXi fen%??%?gf I‘%%. g)’(i ggng%ﬁr]i‘)étehi S’ai hgeﬁel%cﬁrﬁq lfdilqgfgewréubst antially

VT f er entphdematbhsinethsefaet ors ansd ndHearimmiindydafl etharaadt @dirsbigkr at i on
of ral oxi feng to.cynonol qus, nonkeys in _which valu of .0.02 to 0.04 were
observed.® aéecbﬁéggﬁgngggtfﬂleli%et &aﬁtlﬁﬁﬁﬁalyo%s'}eal%ﬁ?‘é%@l?ﬁqaér ed by

t hi s2poutMDDf s adellowst.r aUsaallyg phiceovalefdaddey ommurdxdfenal wkifiene in
a patient’ ul.d be substantially | ess than %oral del i,verlg. No

1zed ¥ AUC

t | pod
appr eci at}?% 5% QHFF\é@r &Rc8s IOV SEPA S @ ensl $ehe, LRAK2

val ues was&ing from 1 to 3, and most typically 1 to 2, where each
aerosolized amount contains from 1 mg to 8 mg of raloxifene.

In the case of a dry powder formulation or a liquid

30 formulation suitable for use in a nebulizer or sprayer, a

total dosage of raloxifene within the above ranges can be
achieved with one or more aerosolized amounts inhaled by the

patient.



WO 99/ 51096 PCTNS99/07#3%& 14 2 0 JUL 2002 observed. In addition, no

significant changes in tidal volume or breathing frequency occurred during
any of the exposures. Sone data collected in carrying out the experinment of

Exanpl e 1weod/klovstrated in Table 1 below. 5 Table 1 ExposurBCTUR/07084 -
Ral ox./nB of air)Cmax (Mean Ral ox.in ng/nL)Cmax (Mean Tot(;@at@m_azgoz
ng/ mLyAUC3. 37**9. 717100. 5626. 947840. 8210Val ues too | ow f

measurenent 10 Relative to oral delivery, both nasal and |ung delivery

result in fedUEséaLEesbfpeﬁé Lbeisimlalol b o1 MBTPBRNIRGRN! I GRly Bl 00d

fromthe nose Is ta the venous systemto t heart and t IS

di stributerdatd pbetbody. tYSlNaﬂéM ain cre”pﬁ)grama aft hé It@ng?(]as, abBotlved into

caplllarydpl Qgilfnge gﬁn EE@ eart 1ﬁ§005 gcté Cg$g$alfnasa

route of exp sure enp%oye , r'esu

Ive to

or al deI|r&1gx1fenE|abnlbeeﬂelahenmdﬂxﬂxﬁramdtwal0mlﬁamaeﬂExudmihzado t he
bl ood_ 20_Ho bqut 20~ of t bl ood fI f, t heart t
the | Bver®BRERhau U ERpBE0 Enap VG M HDst FeRPuBERAC A8 AT tett i ¢ he

bl ood Iev@h@uﬁfstaIOX|fene to values simlar to those follomnng oral

del i ver Sur r the nary/ nas del i ver ral oxifene to s
Coul 1 o8 comonbhg eo hrent Rorling RRRtLe T EUEHREE DS R gher

bl ood Ievgkéc@icéab@xm@ngrw@leﬁh ligsteatt f o ﬁ@t’ei§| nBeUist sHmse t asd

| evel s obt ai ned by pul nonary/ nasal 1. WD 99/51096 PCT/ US99/07184 ~ -15-

2 3 JuL 2berzleéngvépyt%§réceeﬁspéer%‘t VINYHetORhAR BRYs & SSReS e A4

fol | 9w NospEaL gadRtNbet kat kensatw@y equi val ent dose. These results
denonstrate that the nethods of the present invention provide for an

unexpected high level of S bioavailability of raloxifene. This greater
bi cavai |l ability can translate igptpxepgnedagaenefits for the _
pati ent/ manufacturer and can provide an advant ageous safety profile
rel ative to higher dose formul ati on/delivery methods.

The cynomolgus monkey has been found to be a good

15 pharmacokinetic model for the metabolism and disposition of
raloxifene in humans. 2Aerosol deposition of a
pharmaceutical through the lung and nose in monkeys is
similar to that in humans. Schlesinger, R.B., “Comparative
Deposition of Inhaled Aerosols in Experimental Animals and

20 Humans: A Review,” J. Toxicol. Environ. Health, 15:197,
1985. In addition, nasal anatomy and mucociliary clearance
is similar in monkeys compared to man (Wolff, et al., “Nasal
Clearance in Rhesus Monkeys,” J. Aerosol Medicine, 6:111-
119, 1993).

25 Six adult cynomolgus monkeys (three males and three
females) were used for this study. Males weighed from 5.3
kg to 5.5 kg at the start of the live phase. Females
weighed from 3.8 kg to 4.9 kg at the start of the live
phase. Each animal was uniquely identified with a number

30 tattooed on the inner thigh.

The animals were housed individually in stainless steel
cages. Rooms were thermostatically set to maintain a
temperature of 72°0F and maintain an actual temperature

within 8°F from that set point. The environmental control

O



10 16 ~ 3 ~ a ~ zooz AN CLAIM. 1) The use of raloxifene in the
preparation of 5 a nedi canent for pul nonary delivery, as an aerosol, to a
patient via the nouth. 2) The use of raloxifene in the preparation of a
medi cament, d gdsi9esal delivery, as an aerosol, to a 10 patiemcTaiBeodmsuse
“according to Ciain11 or 2 where the raloxifene is raIoxizggﬁhﬂmirgﬁgboride.
15 4) The use according to any one of _ghe precedi ng cl ai e
patient is a human female. 5) The use according to any one of the preceding
clainms where the aerosol]jzed nt .S 20 produced | nt.r oduci.n
ral oxi f erfe 352 lasry %oﬂ%ﬁ%& %Cg%%ﬁéf:?yni i trﬁga&%\é%%’émﬁﬁlgyb(élfki%r?g% agent,
into a gasndtd esaxim)m e 86%. actogttngatso canya ane lebuthey2depr ededi ng
cl ai s ere the s streamjis.the patients inspiyatory breath. .7) The use
accor di VQA;L% %?lyorgaée%‘fe?’hgb%5%@8%3%9?)& NBA’WH& St‘fﬁ%%ﬁeFSgolt?”i & amount
is 30 progweed bycmebutizi ngept i Spedyphdmadd el SOb Ut 50B8Qr exdspensiron of
ral oxifene. 8) _The use accordigg to %g% one of the preceding ¢l ains where
the aérosofdzed@¥Fount™ 9S8 @aVE, | LAGOATITRA LT 1EeF P oft XBBUPTI™R§ S o about

8 my of raheyibene aredf the tehpledesagedd L Hd %H@P&Ei_@n”ﬁx‘f)@_s@li@ét. 16 ny
per day. 5 9) The use according to any one of the preceding clains where

the aer od$RFBdVRFAIAL LI GI AL £EEMEALEXCERTY d&r BBGUEXBORYTE! LAMISEXI f ene
and the total gpsagecd SpégPmdRGUERE TY i ARAK JdH PHePSELETY - tia%_ 10) The

use according to any one of the preceding clains where the aerosolized
anount i S"pRbeEYie SfeRy FeN@bEipRed. pPUREl BanrERIIAEIHRRgLlY aBoRPnéRe as a dry

powdeh. period, to be caught, handled, and placed in a restraint

( p chair using the pole-and-collar method. Foods like peanuts,
marshmallows, and a variety of dried and fresh fruits were
used as training rewards. The time that the monkeys were
left in the chair was increased gradually up to 8 hours. By

15 the end of the training period, all the monkeys could be
caught quickly, placed into the restraint chair easily, and
would allow limb manipulation, including having blood drawn,
while in the chair.

Each monkey was studied once per week for 5 weeks.

20 Target concentrations of raloxifene activity were 0, 3, 10,
0, and 30 mg/m3 for Weeks 1 through 5 respectively. The
activity was determined by correcting the amount of

(;I raloxifene collected by the potency of the lot used. Each
exposure was for 8 hours, divided into 4 hour segments with

25 15 minutes in between. During the 15 minute period between
the 4 hour exposures, the monkeys were offered juice to
drink and apple pieces to eat. The conditioning period
described above had used this method to keep the animals
from becoming agitated due to hunger or thirst. A 15 minute

30 Dbreak in the exposures was not expected to affect the blood
levels of raloxifene.

The monkeys were placed into the restraint prior to
each exposure. Two sheets of latex (0.030 in. thick) were
placed around the animal’s necks to form a seal. A 7-L head



15 11) The use accordi gighto any one of the precedirig clains where the

aerosol i zed amount contains fromabout 10 ng to about 100 ng of ral oxifene.

20 12) A pharmaceutical fornulation conprising ral oxi fene di ssolved or

suspendedyidyem@sar maceuti cal sol vent at a concentration betrararsov/oTigs m

and 1Q0 ng/nL, optionally in the presence of one or rmreczzgl g@rﬁigngl ves,
| ere

surfactants or spraying. 13) The formsil®4 on according t
the ral oxifene is ral oxifene hydrochloride. 30 14) The fornul ation

according to Qaj {Q]l]a@cé’cﬁ &9#’8%\% %ﬁg@i{’?%ﬁgﬁ Infs p&@%@%bgfiﬁﬁx g'c 2002

concentration I n the range
15) The fagoill ardsairatcor dbmd3t 0 189 .on@ioff vaimk 12 1L.4mid where the

concentrati.on r.an i.s fro /i, to 20 /L. 5.16 har naceut i cal
f or mul at W%M%i%r?‘égg]x%?‘eegg’eﬁfleggo < aV"snPaa %r@a}o%%gﬁfaaw th a mass

medi an equiataverdt caeradynhal extiaazet @orfet wekne cdloxirfand ¥86 ~. m in an

aerosol propellant,. optionally, i.n he presence_ of ethanol,_ s
f or mR at P& SR ATFS 1BHHFSr Ay glﬁﬁtab t’ﬁg ose’in ?e??n?f?g?ae
f or nul at is@rcaclornsh fged ot Braughl e Wyeneride B txbhenscis rekaxviene

ral oxi f ede Ha’a ek

hydrochl gri de. 15 18%9gh fornul ation _according to, Caim216.or 17 where the

particle*siZze 1s 1n the

range framdluding or0oxiffend) 2Arthikd diseodHftlidwe phhzerceillicdbposit
formul ati,on ,of, a one of Cd aj 12 to 21 in the preparati f.a
ot Sane ok T REEP e offh Ehe daniroand FasoRbrRan Wasl 8axg 5 | |

AARPAEBeS £ F1 MHPALE arifing 1RETRiRY 8 ~ m  10)
The f i . i . f i 1
T of o HAAN RGOSR PO LR 00 Olerfeth G Tl 1EnlhebEobpE Moan

ornulation
accor di ngHem Gratiemwdd the lHewndedonehd onaltie fremekdasta heaatpart Foke si ze

any Dhe GOREIR M RS ks s fef (roka pab PESPRTPRE 1

A
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2002 23) Aqpwrfesrubdenl oforrdsal isdnt eaccorsbhmy, t®. any, opeugf pelidvesy12 to

21 packaged for delivery to a patient thrq¥ h the uth or nos?, a? an
aerosol| . to the Respiratory Tract, D. Gan ton and T. Jones {eds}),

15 Ellis Horwood Publishers, Chichester, U.K., pgs. 133-139,
1987.

Each day, before the monkeys were exposed, the exposure
system was set up and a gravimetric sample was taken to
determine the raloxifene concentration. The monkey was then

20 placed in the chair and the aerosol was generated using the
same generator settings. After the exposure to the monkey,
it was removed from the chair, the system re-assembled, and
another gravimetric sample taken. The concentrations
derived from the 2 gravimetric samples were averaged to

25 obtain the raloxifene concentration for that exposure.
Gravimetric concentrations were determined by collecting the
aerosol directly from the head-dome onto a 25 mm Gelman type
A/E glass fiber filter. The airflow drawn through the
filter was 1 L/min with sample times of 1 hour for the 3

30 mg/m3 exposures and 20 minutes for the 10 and 30 mg/m3
exposures. One particle size determination was done for
each exposure concentration. The particle size was
determined from samples collected using a Sierra Model 218K
Cascade Impactor fitted with Gelman Type A/E glass fiber

W
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minute averages and exposure data were collected as 5-minute

averages.
(“) The AUC ratios of raloxifene/total raloxifene in the 10
and 30 mg/m3 dose groups were 0.56 and 0.82 respectively.

25 (See Table 1 below.} The AUC ratios of raloxifene/total
raloxifene in this inhalation study are substantially
different than those observed in a similar study after oral
administration of raloxifene to cynomolgus monkeys in which
values of 0.02 to 0.04 were observed. As a consequence, the

30 total amount of raloxifene required by this route of
administration, to place an effective amount of raloxifene
in a patient’s blood, would be substantially less than by
oral delivery. No appreciable sex differences in
raloxifene, total raloxifene, Cmax, or AUC values were
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volume or breathing frequency occurred during any of the
exposures. Some data collected in carrying out the

experiment of Example 1 is illustrated in Table 1 below.

Table 1
Exposure Conc. Cmax Cmax AUC
(mg Ralox./m3 | (Mean Ralox.in (Mean Tot. Ralox.
of air) ng/mL) in ng/mL)
3.3 7 * *
9.7 17 10 0.56
26.9 47 84 0.82

* Values too low for accurate measurement

Relative to oral delivery, both nasal and lung delivery
result in reduced first pass liver metabolism of a
pharmaceutical. Blood from the nose is taken by the venous
system to the heart and then it is distributed to the body.
Material deposited in the lung is absorbed into capillary
blood, and then to the heart. Accordingly, the
pulmonary/nasal route of exposure employed in Example 1,
resulted in higher, relative to oral delivery, initial
levels of unmetabolized raloxifene absorbed into the blood.
However, because about 20% of the blood flows from the heart
to the liver one would expect that liver metabolism would
rapidly decrease the blood levels of raloxifene to values
similar to those following oral delivery. Surprisingly, the
pulmonary/nasal delivery of raloxifene to six adult
cynomolgus monkeys described above resulted in relatively
higher blood levels of raloxifene which lasted for several

hours. Those blood levels obtained by pulmonary/nasal
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5 Dbioavailability of raloxifene. This greater biocavailability
can translate into economic benefits for the
patient/manufacturer and can provide an advantageous safety
profile relative to higher dose formulation/delivery
methods.
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to a patient via the mouth.

2) The use of raloxifene in the preparation of

(:) a medicament for nasal delivery, as an aerosol, to a
10 patient.

3) The use according to Claim 1 or 2 where the

raloxifene is raloxifene hydrochloride.

15 4) The use according to any one of the
preceding claims where the patient is a human female.

5) The use according to any one of the
preceding claims where the aerosolized amount is

20 produced by introducing raloxifene as a dry powder,
optionally in the presence of a bulking agent, into a

(,) gas stream.
6) The wuse according to any one of the
25 preceding claims where the gas stream is the

patients' inspiratory breath.

7) The wuse according to any one of the
preceding claims where the aerosolized amount is
30 produced by nebulizing or spraying a liquid solution

or suspension of raloxifene.

. 8) The wuse according to any one of the

preceding <claims where the aerosolized amount
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preceding claims where the aerosolized amount
contains from about 1 mg to about 8 mg of raloxifene
and the total dosage is from about 2 mg to about 16
mg per day.
O 1
10) The wuse according to any one of the
preceding claims where the aerosolized amount 1is
produced by releasing a propellant containing
raloxifene as a dry powder.
15
11) The use according to any one of the
preceding claims where the aerosolized amount
contains from about 10 mg to about 100 mg of
raloxifene.
20
12) A pharmaceutical formulation comprising
Q/) raloxifene dissolved or suspended in a pharmaceutical
solvent at a concentration between 1 mg/mL and 100
mg/mL, optionally in the presence of one or more

25 preservatives, surfactants or spraying.

13) The formulation according to Claim 12 where
the raloxifene is raloxifene hydrochloride.

30 14) The formulation according to Claim 12 or 13
where the raloxifene is present at a concentration in

the range from 5 mg/mL to 60 mg/mL.
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(V) 10 for use in a metered dose inhaler.

17) The formulation according to Claim 16 where
the raloxifene is raloxifene hydrochloride.

16 18) The formulation according to Claim 16 or 17
where the raloxifene has a mean particle size in the

range of 1 um to 8 pum.

19) The formulation according to any one of
20 Claims 16 to 18 where the mean particle size is in
the range from 2 um to 4 pm.
) . .
: 20) The formulation according to Claim 16 or 17
where the raloxifene has a mean particle size in the
25 range from 3 pum to 50 um.

21) The formulation according to any one of
Claims 16, 17 and 20 where the mean particle size is
in the range from 5 pm to 20 pm.
30
22) The use of the pharmaceutical formulation
of any one of Claims 12 to 21 in the preparation of a
medicament for pulmonary or nasal delivery to a
patient.
35
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