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[0003] Intravenous administration of bisphosphonates, while overcoming

some of the disadvantages of oral administration, is not entirely satisfactory. For
example, because rapid intravenous administration of bisphosphonates may
cause renal complications, intravenous bisphosphonate administration generally
takes a long period of time.

[0004] Because of the above disadvantages of oral and intravenous
bisphosphonate administration, inhalation administration of bisphosphonates has
been proposed. See e.g., U.S. Patent No. 6,743,414. However, inhalation
administration of bisphosphonates can be damaging to the pulmonary mucosal
tissue.
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[ 0005] The present invention provides for nethods of

adm nistering by a pulnonary route an effective
W@rmen638ef a bi sphosphonate active agent to a PGUDHMA/083742

Aspects of the invention including adm nistering the

active agent to the subject in conjunction with one

or nore nucosal nenbrane protecting agent, such as a

protecting enzyne and/ or ting am no acid

and/or a protecting peptggMo provi ded are
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y |ntrav ous or Intrapul nonary adm nistration,
ssepepoondiionsn t he Experinental Section, below. Fig. 3
provi des a graph of the observed LDH activity in
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SO MQYAAET talkrinks) Qlitamidhd il iits) 26 wepagpridénthe Experimental

pI I C on. doc WO 2008/ 063865 PCT/ US2007/ 083742
raP&lP"be substituted with a variety of

subst thuaryr@vidmgtdmtof&rﬁ@ous@%wmu’)wactivity in bronchoalveolar
lavage fluid (BALF) at 4 hr after intrapulmonary administration of pamidronate

with SOD and cysteine in rats, as reported in the Experimental Section, below.

DEFINITIONS
[0006] When describing the compounds, pharmaceutical compositions
containing such compounds and methods of using such compounds and
compositions, the following terms have the following meanings unless otherwise

indicated. It should also be understood that any of the moieties defined forth
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definitions are intended to include such substituted

noi eties wwthin their scope. [0007] "Alkyl" refers to
wWorenewedsent sat urated al i phatic hydrocarbyl greCyES2007/083742

particularly having up to 10 carbon atons, or up to 9

carbon atons, up to 8 <carbon atonms, or up to 3 carbon

atons. The hydrocarbon chain may be either
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xst em may i nclude carbocyclic rings and B/
iChexameeo @9|ﬁé't”@r58é'9wr¢scsqth?g§ CYEleR Yb§Y@Pb%tM'cﬁYC|° entyl,
Q?él@é&ﬂ}’@nﬁé’chﬂ%%ﬁb&{!ﬂi fettiyidy ﬁ)deﬂﬁli @r‘ﬁetk@k&cléb&ylnﬁhd the
m t ed aziridiny azet| inyl’, "pi perazinyl, an
pk@eridinyl. [0010] "Heteroaryl" refers to a stable

GJ09] OCY Cl 1 b OV refis 88l sf. %ﬁﬁ‘?etetro'c & oL r@ﬂnﬁh@ﬂng

one or nore heter oat@rrs | ndepen(?ent Pect ed romN
@ndrhgsedsinga copteéninghene pomped h@terqat@nswteeemmlyusmemﬁ%rom

PGy 8! | 9u§éonrgeier%ggch@‘?ﬁ1g s?/Q sucﬂ?rlhe i é%t'?k?ociycllc rings and

héterocyc Icrin rocyc
aeedwnlydncludgené heﬂemphcmng Enxemmtas dfisoth betetagyclic non-

T e o e

eiparidagl. by the renoval of one hydrogen atomfroma

TH8Le) o R Pl Sertc b EBn B Erh A B HE Tusec

gihgs pSntaithetg oredorf o Hteroaens iatieydrivenaesdected from N O and
[ iline chl aor oben ene

N e DR c Tl e ey Tam: BTy g uck Cormpayal g an Hosd only
Il edevheteroRf@icTingO ERamplel o s@drPhiteroagclidedrbmatc rings

above, substituted with one or nore aryl groups as
Slydee QU SOt imitedia: PHUIGIRG.dyEiaidifre 3adpaysazinyl
[0011] "Aryl" refers to a monovalent aromatic hydrocarbon group derived

by the removal of one hydrogen atom from a single carbon atom of a parent
aromatic ring system. Typical aryl groups include, but are not limited to, groups
derived from benzene, ethylbenzene, mesitylene, toluene, xylene, aniline,
chlorobenzene, nitrobenzene, and the like.

[0012] "Aralkyl" or "arylalkyl" refers to an alkyl group, as defined above,
substituted with one or more aryl groups, as defined above.
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F: \ DOCUVENT\ TEI K\ 01 6wo\! TElI K- 01 6wo pat ent
application.doc WD 2008/ 063865 PCT/ US2007/ 083742

WO 0088¢386+Hal ogen” refers to fluoro, chloro, breecoUSRNAT/083742
iodo. In sone enbodinents, the halogen is fluoro or
chloro. [0014] "Substituted" refers to a group in
whi ch one or nore hydrogen atons are each
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s of the_.jnvention iIncludin

é@ﬁﬁ?&it @ﬁ"pgﬁ heanéjc"’wlv% gent to the subjgect in

conjunction with a nmucosal nenbrane protecting agent,

such as a protecting enzyne and/or a protecting am no
acid and/or a protecting peptide. Al so provided are

i nhal ant conposi ti ongefh R EBISESERPTRS 1 €1 Ng net hods
according to enbodi TT‘E'ﬂTTOT_[%'e_I_I’TV'e'n tion. Methods
amisy:onposme prese@dovention gréavidessobmathvels tos admirtidtering by a
ention find use.in a varie f different
abTona Foske 87 efffinis i ot & behpsticnalf fdiveagent o a
tsuejabm@pecﬂé obmeanasiEion Moluwinglagamssterigde acsagent to the
0016]. Before. the rPr esent invention is described

HRISEEP cgBiuapion yith g ycosgldnemppaeSr eigatinchagent, rﬁ“§h asa
Ipfbt@atng%hzlyme%/drld@rb@@nh@ abi &84 bhe/at arprcﬁam@l p@ﬂbé

descri bed, and as such of course, vary.
Alsproyidgd a%@@?@f‘b%n@%@”ﬁﬁ@r ugedp rﬂr%rdlp@gyﬂ%e@rs accordmg

hS ERbBdintertObf th SvieHfi G2 SRefodd %%ercbﬁip%ltl@ﬁé éééb‘r'dj

enbodi ments only, and is not intended to be Iim |ng
sMivgingenis stbedn\entiphdng uee éna vaneiy et dlﬁ arenpapplicgions,

nﬁdﬂc}lﬁéj?ﬁ’t'ﬂdl’ lifed 1S tﬁé’ﬁ@%&ﬂ%ﬁﬁt IBit @t%r{séselljdr%@cﬁl%mdlé(?}%%%oﬁdltlons

r ngeo values Is rovi . . . sto
¢édie] i nt eBefersi thg pvedané inveatiarhie deseritieddn grdetendsitail, dfis to be

R T Ry
idascydeandnd asgudt may, @‘tcm)uaé oaryi ritie@iserio g understoadithat the

ttgr%tint%ga} L(?sdeqr KR ifosr tﬁé‘ﬁﬁ’%gg stges\@ribilﬂigrbaﬁicular embodiments
only, and is not intended to be limiting, since the scope of the present invention
will be limited only by the appended claims.

[0017] Where a range of values is provided, it is understood that each
intervening value, to the tenth of the unit of the lower limit unless the context
clearly dictates otherwise, between the upper and lower limit of that range and
any other stated or intervening value in that stated range, is encompassed within
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BFF Reference: TEIK-016 F:\DOCUVENT\ TEI K\ 01

6wo\ ! TEI K- 01 6wo patent application.doc WO 2008/ 063865
WEPDDBAEBE0D7/ 083742 the invention. The upper aPCr/US200T/083742

limts of these smaller ranges nay independently be

included in the snmaller ranges and are al so

enconpassed wthin the invention, subject to any

SMERVEM R |'Bhea.21§de¥' dRd Idvdriitnits bt EH&e%h?éll@ﬂrdn@@g ﬁ1ay
Wiere the stated range includes one or
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P B P ip B RGRo QP b e poPECU IR o Ly
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%%P%‘%ﬁ hQ\?éjp'ée{g%é“m%Hm 'a%%oﬁﬁn&ﬁo;ﬁﬂnaé}sfo% S gt It SRiPry skl
nvent eprese
iirh thesarr atwhieh ttm ingdisticanzblorggse rAltbagh ang medvodst%xdrmmedals
0019 i S _not that, .as used herein and i
SRk bl Ao Toss Blserfi bERin L A008 ed I i prectice or
tédiay of il prdsemlimvention abpregahiativaniliestigativh enstbodextd materials
cl early di es otherwise. It is further noted that
fe Wéjeﬁ%rqq‘?gy be drafted to exclude any opti onal

@Jnﬁm‘a nt. ASissittdd tHahiss Lrsteatr@r’@mand &) th@te@jpdﬁ@bd Slapey, \iee
as ant ecedent baS|s for use of such exclusive

SEONAR By 2asan’s neithe™ '”G|HP\? plurgligiereus upl,eﬁ%thencontext

%Rs%ﬂ?@ﬁdté%@s Wtﬁehm*sbe 1thi& frfhdF herdd Qlﬁat(ﬂ"n@blﬁlnﬁ‘é ﬁﬁ?%sdra@éd to
use a "negative" limtation.

@gsﬁiaﬁ% ANy eBtiqnghslemsent.sR sHch, jhip ﬁ@t%{pgntuﬁ, Mem@&dp ﬁgrve as
glme%edghtgfé ng lﬁe &G Rn Sl BGe kdHiNdIGYPAS ‘%W' BRRE Bnd the

escr | ustrated herein has 'discrete
derpoensnnestiemuith thet racicalional claimeientents exidise pf eepegadived
fII @y conbined with the features of any of the

er several enbodi nents wi thout departing fromthe
swlima or sis wiltbeodippanentpe dwseatof skill énthieart upamyreadinptiiaie

'a?scth%gae %?Eh ?Pth%aﬁ ¥'§ﬁi?,l%%bodd%éﬂg d%ggrﬁo dognquL%%?'ed herein

reci
pas slidolete c{)m@ﬁﬂentz&lahd feetliries athicmmag be reaadllgrmsalcaltecbmommr
|ncor

th f t h
by ERGRL 8 ox OBl Eni Bl Fathapo bR GRS g
wepartmg e tfgecsabbey ;)aswlrm mdhygﬂbsahﬂ MvemﬁthAhyﬁ‘decitQ% beethod
i ncor orate re ce an ar e I.NCor rate relr.n
3 PERI e Tt QS Ve TEB e AR SR BB B ATIC I
zmg%ang, pos&ibrri al s in connection with which the
|ications are cited. The citation of any

WIBI] cat | ol PUbIBONS&icpalBNE SlisInJRISGeEHatinn are eryn
HRoPorBR d DY el e MRt adiBe &R IEBE! publication or patent were
specifically and individually indicated to be incorporated by reference and are
incorporated herein by reference to disclose and describe the methods and/or
materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed
as an admission that the present invention is not entitled to antedate such

publication by virtue of prior invention. Further, the dates of publication provided
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as an adm ssion that the present invention is not

entitled to antedate such publication by virtue of
W@eri0s06isssyent i on. Further, the dates of publi ced1/082007/083742

provided 5 BFF Reference: TEIK-016

F: \ DOCUVENT\ TEI K\ 01 6wo\! TElI K- 01 6wo pat ent

appl i cation.doc WO 2008/ 063865 PCT/ US2007/ 083742 may

bigaydbd dirERAL froMQAL bbRaRSidlidhtidHiAtbs AhicAmalARES tehiech

may need to be independently confirmed. [0022] In

finfepredeiy<onfitNedy t he subj ect invention, the subject

nmet hods are described first in greater detail,

foll owed by a review of the various conpositions,

¢0822] f or niIfattheseseiting thessubjaghinvasaiort, thrisuliectimetiods are

i t. i | . i .

TSR (TR e TR holoRRaRy 4 ReRMAH 08 yhodidrbiStions,

12ed. hfodsulationt awhigtss itat orey findniseuws the svBjdeODBthqaspasgvell as a
: . | 0 | . . .

ARRSR R0 B vt O BE e ARLPAVRLET) WRRR B puigor methocs

snbjcentposilibes Bnbysxrt may be in need thereof, e.g.,

for the treatnent of a disease or condition treatable

by a bi sphosphonate active agent (as described in

areaioes detail below). Aspects of the subject nethods

include adm ni sterjng a bi sphosphonat ctjve agent to
10 oct Aspecoiiha veRtPREHIE MRlaoHSAt Asmibsterad a
RisphBSHH dh@tcPgRivE agkht BRATEUBREBIOTHa 8N Sot mayhs: ifeed ahereof,
menmbr ane protecting agent is a protecting enzyne. In
Schelor BiiRAIRERt & 2 dipeaseurr oaFIlIRR HBRRRIES i dPiSPhPIRioNate

AP adent aPd&cABEN MgraBieh Betall Defbw)! AsiScRi&of the subject
enbodi nents, the nucosal nenbrane protecting agent is

anelipds iBeluAt gURENSIPART 2 isPBBsRNCERSORALNE ROSNT tPIRESURAG e
t%%%‘na‘ti?n %Waﬂ'nﬁ&&ra?%e'n{braﬁé’ﬁf%‘té@ihg%ggm U1R sbife é?ﬁbodirgents,

ree of a protecting enzyne, a pr >Ct1 ng am no aci
dmimacesa Mamirage pegiecting.ageonia 4] praiectingeaame. niatJosie
" . () ]
SicRainh ey A0 IncPdy BT Mo BEurd Ay dth R v TR BRARS
sicicu It some® aglbpdinents) phe muso$a mmesmlaanerpraectmgggentlis a

BRIl o dPa BB -Ruiin neeiaeyl §f dtmifistefbo in
eptnbiiatienvdth tivber thre@bbs phaecting enaginey & peadectingaamiino acid

nmuicosal nFrrbr a@% protecting agent(s) are adm ni stered
?@é@e[}meg 'NY,PERAICS: | where the bi sphosphonate active

a4y i s ayriinicsinemadom eftaT & mednt afdt@n dnhguntoteahucosal
e L P 1 R—
MBEO SHourEHMBRE ey, Of RS Urs J1 SRS (20 h@r€ or more, prior to or after
the bisphosphonate active agent. In certain embodiments, the bisphosphonate
active agent and mucosal membrane protecting agent(s) are administered
sequentially, e.g., where the bisphosphonate active agent is administered before
or after the mucosal membrane protecting agent(s). In yet other embodiments,
the bisphosphonate active agent and mucosal membrane protecting agent(s) are
administered simultaneously to the subject, e.g., where the bisphosphonate
active agent and mucosal membrane protecting agent(s) are administered to the
subject at the same time as two separate formulations, or optionally as three

separate formulations, or are combined into a single formulation that is
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adm ni stered sinmul taneously to the subject, e.g.,
where the bisphosphonate active agent and nucosal
WOrewwBi0eases pr ot ecti ng agent (s) are adm ni st er edP@DUSI907/083742
subject at the sane tinme as two separate fornmnulations,
or optionally as three separate fornulations, or are
conbined into a single fornulation that is 6 BFF
RehffiSierRs to tké Kuf)d&. ReyhaiddyBNIhEfeKiHA 16N ds pRbiat® henr:
pat ent application.doc WD 2008/ 063865
PEIMUSEON WG Membranmprioteatiag agenies)i3he adujigeted sequentially
BeqiaREs . auiRlchalod dHovBI HRIBBAICNE LENdALrkH G paOCN
nmucosa nbrane protecting agent(s) are
administetast leaelbetoeintcorbinatiop . 951 imeoninedrs Ifgr, puigoses of the
SRS Lo P o B R Bl BB e, agents
oonj g twieand réuies pliagroinsgratién ohistergat éwdurde, bovanetriod imited to,
TR SR Blin@fT L SEF BLbOBoR, (1o Lvo, of optionally
Yy, ére routes of
adm ni stration of interest include, but are not
scribed in greater detail bel ow
sia ~ve Agent [0025] In the subject
r[rmzlspds alnbh@ phbjs@thn@tab@s achisptespbenmdte iastive agent is

t L nbi ti
AP RIST B Sublel Raor b R T osre stsriage Breg o
agent(s. ca‘usphmtsgmme howlelstRnky Sinhie s PieRice bumm
that are Cagg le of inhibiting the resorfptl on of

BPERRHAGHHALRE CARARISAL IRIHiRG TedBSK RN ORONE. Blsphosphonate

dbRIPOERIOAR RS0 RiowH é@Bl@ﬁ&tﬂﬁhﬁte@;Qﬂr%spWB@phomc acid. The
bi sphosphonat e active agent may have hi'gh affinity

PisPhBRRN RS aRlive |AgeBLmaY haviadiheaitiaty topene tissue. in some
B RARRANENAS BisBRbL BRIV EBLERG bEBILER iRaC8l Inb Nt O

conpounds orrpet e Wt nosine triphospha
CcAMPpUNGs thaécempeta Iviih adenesigg trimstoapadte SATP) in tBe nellular

%ﬂg&ﬁ rﬂ@tﬁbéh . hﬁ‘1 é?zlqn?é’@rﬂﬁ{?&%ﬂse t@&%u%ﬁ(@ﬁggﬁﬁéte Al |\55j§%eé1t

arynesy osphat e synt hase enzyne
ibittdisine farymasyl @amomhate gyothase(FPBE) EmHBle Mhlbﬂs Hre

BATR BHRLY e RS BEP U T A A
BietbyiglsEngrGdle (HIAGHOeA agdnttasal pathuiay i(or mhealsmm;a @athway).
RS R et T BalfloctBbeticrR 16998€ ourare
510%2’2;@11@ th5$e’35<gn§élmdsﬁieé6ﬂoé%ﬁa U.S. BétbnflMés. 4562318&7'590

3 B o B350, T S A0E 292 308 5 45, 98! SO% G042 6 15807

@f090Mics B, 2@5e2dae b gt n,008€0uBUal eshddy, 748 €1 aRE Qiscldd0rB]of
Whet her or not a gi ven bi sphosphonate active agent is
highyedergjp incorporated by reference.

[0026] Whether or not a given bisphosphonate active agent is suitable for

use according to the present invention can be readily determined using assays
employed in the experimental section, below. In certain embodiments, a
bisphosphonate active agent is suitable for use in the subject methods if it
exhibits desired activity as determined using the in situ trans-pulmonary
absorption test described in the experimental section, below.

[0027] In certain embodiments, the bisphosphonate active agent of interest

is a compound of formula (1):
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use according to the present invention can be readily

determ ned usi ng assays enployed in the experinental
W@ 2wBheases bel ow. I n certain enbodi nents, a PCT/US2007/083742

bi sphosphonate active agent is suitable for use in the

subject nethods if it exhibits desired activity as

determ ned using the in situ trans-pul nonary

absorption test described in the experinental section,

bel ow. [0027] In certakh erfRbdi@ents, the

bi sphosphonat e active dgent} of {interest is a conpound

of formula (1): 7HBH-FRetdl enefP—TEEK- 016

F:\ DOCUMENT\ TEI K\ 01 6wd\ ! TH K- 0] 6wo patent

appl i cati on. doc WO 20084D63865 (igT/ US2007/ 083742 0 R1

011111 HOP-GP-OFD 1 OHR2 OH (1),,or the

phar maceut i cal I$/ acceptable salts, solvates dr at es

! , . h
and pPolieRyamareHicaiyaccaplableRple RS dRreY RBFAOERdrUg

WoreisethBreof, Rhdistera6is6@bRAhbfedM t he group consi sting of
hydr ogen, hydroxy, and hal ogen; and R2 is sel ected

from WR8®J¥oup consisting of hal ogen, a linear or

br anched sahsd frbitRg g&'ﬁp&%ﬁ%ﬁﬂér bHbrfo si’ i‘ﬁ}@ro%/,kéﬂd' a

| i near or branched su unsu ut ed
talogeo; @l oal kyl, a linear or branched substituted or

L0upP b 4480 3RO corS g RalBio D HRERFH: ranchod
subsittited oe dnsubstingedbSi-Crualed, TlinErrivcarmhed pobsiiittedlor
Shafaifieh 6 £ g9 o BG5S NEA B B Koy
Glaeed, alindarar brancbee sulsstitided buunsutbstitutatdC RS Jwralkpba

PR Lo AR & B PARTER P P02
woBshstitutey CofC1o heleageyl, waelsimareach chrmnched of R* may be
R A e P
eutedgealdt glifuraatbiB@dfot@lr branched substituted or

i@ﬂfgg]b ,S: Iu: glbecgftgi}{e%gbc%ri%lehts?ﬁz % slellenc?éadr frgla trkw)é gpocu%ec%nsisting of
halogen, a linear or branched substituted or unsubstituted C¢-Cq alkyl, a linear or
branched substituted or unsubstituted C1-GCg cycloalkyl, a linear or branched
substituted or unsubstituted C+-Cq aryl, or a linear or branched substituted or
unsubstituted C+-Cg aralkyl, wherein the each carbon atom of R® may be
optionally replaced with a nitrogen or sulfur atom and R? has no more than 2
nitrogen or sulfur atoms in total, wherein R? has no more than 8 carbon atoms.
[0029] In certain embodiments, R? is a linear or branched C;-Cg alkyl,
wherein the each carbon atom of R> may be optionally replaced with a nitrogen
atom and the total number of nitrogen is R? is not more than 1, wherein the C;-Cs
alkyl may be optionally substituted with an amino group.

[0030] In some embodiments, R' is hydroxy or fluorine and R? is fluorine or
a linear or branched C+-Cs alkyl, which may optionally be substituted by a
substituent such as amino groups and/or fluorine atoms, and their salts with alkali
metals, organic bases and basic amino acids.

[0031] In some embodiments, R? is:
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unsubstituted CL-C9 aral kyl, wherein the each carbon
atomof R2 may be optionally replaced wiwth a nitrogen
WwW®r008063865 at om and R2 has no nore than 2 ni t PGHELR00T/083742

sul fur atons in total, wherein R2 has no nore than 8
carbon atons. [0029] In certain enbodinents, R2 is a
linear or branched C1-C8 al kyl, wherein the each
carbon atom of R2 nay be opti 1y replaced with a
nitrogen atom and the tot er of nitrogen is R2
is not more than 1, whér®i 4c8 al kyl may be
optionally substituted with m no group. [0030] In
sonme enbodi ments, Rl is hydroxy or fluorine and R2 is
9033} i ne owhergin X jseahalggeibr anched C1-C5 al kyl, whi ch
NH053PPL | Onlﬂléoheb&nﬁ(?@ﬂehfsuhe% by a substituent such
as am no groups and/or tluorine atons, and their salts
with al kali netals, organi g -bases and basi ¢ ani no
acids. [0031] In sone . 5.-xR2 is: 8 BFF
Ref erence: TEIK-016 F:\ DOCU El K\01 6wo\! TEI K- 01
6wo patent application.doc WO2008/ 063865

2007, s a hal ogen.
(AL n USRI anallrE g e MiofenS % "Toodi
WSS n X linssoaneherbogimentsn 8° R1-GHs, Hitds-GbleNH2] 6085)s-Ni,
sonme enbodi nents, R2 is -CHS, CH20H2NH2
-(CH2)5-NH2, 7C1-13 - C2 H2 - 5;H2)4 f“““N
- (CH2) 2- N(CHB) 2, - ( CH2). 3o NHR ¢y, NN O [0036}/Spa }
bi sphosphonate acti ve agents of TRtenestrar e showy |n/
T - (R -E@H)+ KB, conpound is of for mila (1)):
Tabl e 1 Bi sphosphonate Rl side chain R side chain
acti/)/é\a% i dronate -OH -CH3 C odronate -d -C

\__ /

[0036] Specific bisphosphonate active agents of interest are shown in

or

Table 1 (wherein the compound is of formula (1)):

Table 1
Bisphosphonate R' side chain R? side chain

active agent

Etidronate -OH -CH3
Clodronate -Cl -Cl
Tiludronate -H

-3 @%Ci
Pamidronate -OH -CH>-CH>-NH;
Neridronate -OH -(CHz)s-NH>
Olpadronate -OH -(CH2)2-N(CHz)2
Alendronate -OH -(CHz)3-NH>
9

BFF Reference: TEIK-016
FADOCUMENTA\TEIK\016woM TEIK-016wo patent application.doc




Tiludronate -H -s- C13 -C Pam dronate -CH

-CH2-CH2-NH2 Neridronate -COH -(CH2)5-NH2 Q padronate
WO @8/063868) 2- N(CH3) 2 Al endronate - OH - ( CH2) 3-INHRUS2007/083742

BFF Reference: TEIK-016 F:\DOCUVENT\ TEI K\ 01

6wo\ ! TEI K- 01 6wo patent application.doc WO 2008/ 063865

PCT/ US2007/ 083742 Tabl e 1 Bi sphosphonate Rl side

chain R SI de chain actlveng@rnt [bandronate - OH CH3
---- _CHI (CH2)a -. CH Rlspdronat(3 -(OH N

Zolﬁlépbﬂw@ﬂé@i flly B~5'({mﬂ' Speci fic R? side chain

b| spgegw%@ﬁtes off interest include, but are not
imte am no-1

- hydrlba:r;dnumq/tél dene) - bi s- p@blsphonatje or CH,
4- am no- 1- hydr oxyhut ane- 1, 1-bi phosphcxme—eamwl/
(al endronate); (Di|chl oronethyl ene)|- bis- phosph\n(arrig)4 -CHj

(cl odronat e); (1- Hydr oxyet hyl i dene) - bi s- phosphonat e
[I-Hyd

(et dy dr oxXy-

(et chi:g)?&gnty am na) pr opyl I yene] bi |s- phosphonat/ya-------i“E

(i bandronate); [ (/Cycl oheptyl am na) - net hyi" /,>
bi s- phosphonat e (ijncadronate); [1-|Hydroxy-2- \\ Vs

i m dazo- (1 2- a) pyr| di ne- 3-yl et hyI i dene]

Ulb L \IIIIUUI UT1 ), \O'aIIIIIU'
rbg‘?%"')é{% i dene) bis- 9 osphonat e (ne/rd\eﬂaf/&;

[3 (D| nmet hyl am no)|- hydr oxy- propyl| dene]

bi s- phosphonat e (ql padronate); (3-|Am no- 1- \____/

hydr oxypr opyl i deng) bi s-phosphonatle (pam dronate);

[1- Fydroxy 2-(3-pyridinyl)- ethylidine]
nate (risedrona

h
7B oF OSRRHA PRSP DHERES PLeressincludn Buig et mited to:
(A-akriely- qﬂk@fﬂﬁ}xyblﬁtihdéh@ @Pé}’pr%sbﬂonate or 4- amlno 1-hydroxybutane-

H-i m dazol e- 1- et hyl i denel]P bi s- phosphonate

(1ZBP@HPW5)30'CH reREp |/ @Hhommetm@@ﬂ% dfgephosphonate
k?él§dr@h§t%§”‘(@ﬂ‘ﬂ}o?o C}/@'tH%é@Hegn@ig%osphonate etldronate [1 Hydroxy 3-

Z0-

t§m§thym¢6§%%l‘6'ﬁaipé0F{Wﬁ@ﬁ] mg%@aohgn&%ek@hﬂronate){
L

dnidage b2reeptiising-piyleshmidene] big:pligsphonate (mlnodronate) (6-amino-
1-hydroxyhexylidene) bis-phosphonate (neridronate); [3-(Dimethylamino)-

hydroxy-propylidene] bis-phosphonate (olpadronate); (3-Amino-1-
hydroxypropylidene) bis-phosphonate (pamidronate); [1-Hydroxy-2-(3-pyridinyl)-
ethylidine] bis-phosphonate (risedronate); [[4-Chlorophenyl)thio]-methylene] bis-
phosphonate (tiludronate); [1-Hydroxy-2-(1H-imidazole-1-yl)ethylidene] bis-
phosphonate (zoledronate); [(Cycloheptylamino)-methylene] bis-phosphonate
(incadronate); [1-Hydroxy-2-imidazo-(1,2-a)pyridine-3-ylethylidene] bis-
phosphonate (minodronate);5-amino-1-hydroxypentan-1,1-biphosphonic acid; 4-
amino-1-hydroxybutan-1,1-biphosphonic acid; difluoro-methanbiphosphonic acid;
and pharmacologically acceptable salts thereof.
[0038] Pharmacologically acceptable salts include, are not limited to, salis
of alkali metal (e.g., sodium and potassium), salts of alkali earth metals (e.g.,
calcium), salts of inorganic acids (e.g., HCI), and salts of organic acids (e.g., citric
10
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and pharmacol ogi cally acceptable salts thereof. [0038]
Phar macol ogi cally acceptable salts include, are not

wo 2098063863 0, salts of alkali netal (e.g., sodp@rUsaNA7/083742
potassium, salts of alkali earth netals (e.g.,
calcium, salts of inorganic acids (e.g., HC), and
salts of organic acids (e.g., citric 10 BFF

Refoeracenind El:.&s Oé@h%s\lmaﬂ\/%h& EhBoBikn &Wothk BigpkoSdhonate
6wo patent application.doc WD 2008/ 063865

PEiyeUERRIY 1 @88l absodium g ¥Whandisphasehenate activergenis
aktiaRShate, fle AtPOSIERGA SR Hinydrdie f%‘n?@lhaﬂé BRAESs effbloy¥8 in

agent 1Is salt of so i sphosphonat e ac ive
&£GEAIN qn@@'@ﬁ@iﬁoﬁa@@taim n@bﬁﬁlmﬁgw.trumb%msnhpnﬁt@cﬁcamagent

é%gﬁéicgr?gg{j,%ggq@rﬂgte is enployed in certain

I'n certain enbodi nents, the
bi sphosphonate active agent is in its anhydrous form

%§31|MM?1 n%rﬁofércﬁﬁ g" g Agent [0039] By "nucosal
M&DTTH‘E—%—&%‘EM is nmeant an agent that

fed9tes unIB\yahhmbsialr mietréor areenprosac egl aggntt lsemeant an agent that
é%(ﬂ)hosphon ctive agent when the

hos
o8 R BR o AT Pl S e Poa i BERRDAGEIR When the
rbtdphibﬁ]@i’fqnate)atttﬁe agést is ladh\rl]m;ﬁemdctod Sk sﬁ;ﬁjé&tmrwgulmotnary route.
otetln is one tha reauces | Oonat e
e BllicRes MomsiaPe pudtbaing Stsa &iane RnTeaness
rbisp:hegﬁhdh@te iAgeCYEEp W ohatyafrggiona MBudo’asBemdriHesorbieating

reduce bi %phos'phonat e induced pul opary irritation by
AB80IE O interesiarerapss apenipingl redyes bisghesPhanaia ingeradol d

%Imdﬁ&r?nrm@ﬂ@n bpabsst N fy f&@%ﬂ?nol@%uﬁﬁ'ag BabdRt 56-fdk§ or
determ ned using the in situ transm%u nonary

A6r B IBRUEESIDY AU HED- A MBS, 26 WPIETED USing Werin sit
%@g aﬁ?ﬁmea BbdHBGHRS! AfbEie ulrﬁSﬁéry?ﬂtanPﬁétbe te§1Q4ibed

renbrane’ protecting agents of interest
imhelrkperimentahsectionopelpwi t ed to: protecti ng enzynes,

R e L L
poblirsited tog pedesting angyapl mgtedtind aminetacidshasd protecting

BB Lo MR8 b R IR IRIRERNE agent
emerynpbye@dnayepotbeeembo@meam o alcnmdre diffprent ecicosel membrane
rotetln pept protecti

R BBt hett weoaiBo APV Es any 0tcbfng
@mg@a&udr@pmwm@mzyrp}e ant fof roseting pép‘ttd%ctalﬁﬂ@eamqmmno
acjds; two or nore different protectin
GEkak 3 HGHSiRG pitdes s Bferor B rRo oA ER o nG Ot rent
R Qib&HY difinb ldsttvo @ﬂrﬁore[d?@é‘réht df?b@'cﬁﬁé b&gticR8ZY BRste®ing
i nterest include enLyrres capabl e of
enzyme, protecting amino acid and a protectlng peptide; etc.
[0041] Protecting enzymes of interest include enzymes capable of
catalyzing the dismutation of superoxide into oxygen and hydrogen peroxide,
e.g., as determined using the assay described in: Peskin et al. Clinica Chimica
Acta 293:157-166, 2000.
[0042] Exemplary enzymes of interest include, but are not limited to:
superoxide dismutase (SOD), glutathione-S-transferase, glutathione reductase,
catalase, enzymatically active portions or variants thereof. Such enzymes are

disclosed in U.S. Patent Application Pub. No. 2006/0165672. Suitable SODs
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catal yzing the disnutation of superoxide into oxygen

and hydrogen peroxide, e.g., as determ ned using the
waz®apesescri bed in: Peskin et al. Cinica ChiETHS2007/083742

Acta 293:157-166, 2000. [0042] Exenplary enzynmes of

interest include, but are not limted to: superoxide

di smut ase (SCOD), gl utathione-S-transferase,

Wit Mirkae SOBdad B&Bhe SOBL ahadme @ﬁ@ddﬁﬂbh&a{HeYeré%ﬂeV@a
portions or variants thereof. Such enzynes

ar e
d?%%‘l‘bj@@a aNRYNe SACHR @‘Pﬁ'o')ﬁ)ﬁfl the &hzyne Ptﬂ)pob%eptldes that lack
f
RN Afhincaid Sehfeneb it ad on ﬁﬁr%a E%%%%’ﬁg%aﬁ 3 substantial
PBPI0 Eha erAYMAde 200y iCD SIDSTRER. PMW@S’@O@W@JBMZVme are

pﬁgbagﬁdéwmoﬁ% g RAVES SR sdbemi{ﬁgﬁnmm

Zyne 1s a reco I hant enzyne lve por%l ons
@f:ldts%e@uemqueame@ymﬂ 3nskretdinl esleahtaa suilstantiat payt buthe

eﬂgg,f]gtcaggt anhg q%cz%gnce of an enzyne and retain at

a su S art of the enzymatic activity of
fo0#3EnzymeA ! sA[tlstarmalvari @frersercdymatie aemmyms aleast 50%, at least

20 BF Bl Ben s NS R St LB & ey

anzgngyne and retain at |east a substanti aI part of

WAL an | BecpmPasl ek Br U5 PRk h 1S i 4 lgfers o an

lepaghe Qmeﬁted @xplessd®%r ofiervRasharfifdfatearin @itrol ARSods of
90% of the enzymatic activity of the full |eng t h

8RGTRCOMBIDA] OIW@E@%?j??atheCM% Qrf?en%ﬂ%tpreﬂlﬁ&ﬁf:lﬂfﬂng n
B nakibotidé \Fe%fd?)' &ndodingan &E&W@toﬁ%@éﬁ&ﬁhé %ﬂzyme in cells or

expressed, or otherw se mani pulated in vitro, t hods
@Fher@éﬂl‘PﬁjC&' SYIRBISHANR nB@1”9HU%'|Yé2ﬁCPH@§ %ﬁt%cﬁbﬁ%e@@m%
g) dg@&lbl;,%hbb{a%&HBal ng pol ynucl eotide or vector)

nco

Ing an enzyne to produce the enzyne in cells or
004Et bi ol ‘Vgrieal’ refgrsttem qnayma hawingrat amiablagicsasuenceagl a

SYBED ocSh N BIRE e B S SRS YRS et

0 an enzyne Ing an am no
&oiryme égmedified.oSueh vardanieakynyeoecassariy heve igse thdret &%

e Redde i fr 9N nbe o 264 3By RS  ATeliFaly,

tobaurnﬁ@@%yrsecamirfmmgcmmmsn y5%r aminoidcar sequence kientity or

|
SR S 5t RESHERE or S ushel B B avleadl B4 ok AP pERET
@équ@nc@llb@rftlt)t ] S|milat6t§/ w|1e|alsé afé a@d sefudrea st aSﬁ%ramf
at |l east 90% qr at t 95% sequence identity or .
SEAvTIas PRt RueomogfiEtmine 4oid cadanies sonbrsaing apegion

deletion and/or substitution of one or more amino acids of the original amino acid

amlno

sequence of the naturally occurring enzyme.

[0046] Protecting amino acids of interest include, but are not limited to:
taurine and cysteine, as well as pharmaceutically acceptable salts, solvates, and
derivatives thereof.

[0047] Protecting peptides of interest include, but are not limited to:
glutathione, as well as pharmaceutically acceptable salts, solvates, and
derivatives thereof.

[0048] As indicated above, an effective amount of mucosal membrane

protecting agent(s) is employed in the subject methods. In certain embodiments,
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occurring enzyne. Such nodified am no acid sequences

conprise the insertion, deletion and/or substitution
wW®2008/6386F nore am no aci ds of the original anPCDUSWDTI083742

sequence of the naturally occurring enzynme. [0046]

Protecting am no acids of interest include, but are

not limted to: taurine and cysteine, as well as

mh@amegmtsfln@@o%w rﬂsm@mr@ r6te‘éﬁ#hg{§ gerft @hRdyRS: is aaﬂnore than

derivatives thereof ecting peptides of
|aﬁPétrt@§tam°N@F alfee b!ﬁﬁ)m%‘?@f\%ﬂ agtivaiagent Qraployed In other

%HHO@FnH‘érﬁF &he %ﬁe&(ﬁ)e n%’%:r@ Rath BRG A1 4<CRE 'aYncﬁfFlF S%Qt?icﬁve

salts vat es, erivati ves thereof
iagante an@m @ﬂjmemaﬁdlwmhe\eéfeam:amow iSr@iE gmunt that Is

FRABSRIFGPERARY| B8 A8REbA ek 9B LAY 8k fEgmouns can

C&Iy@@cﬁ@terﬂfﬁmed enpiricalyDEMWYMBRTTUATEP v @it d bavtie! SMplekmental
g%&%ggg@y appl i cation.doc WO 2008/ 063865
/ /083742 the anmount of mnucosal nenbrane
po09ECt i nglnaa@em erehmﬁhmyeetﬂ; of sheniovemhiome tHehaisphaspbanate laetive
Qnat.e active

anmount the, bis e
AERAS aftinghdtine B 08 RLLRER Sudiftrhe ldRino AR gl "
aapérbgudammmﬁ@é t??meacyswuae adg@itathiond. i n cert ﬁl n

iments the effective rmuntlsa rmnt at is
THROMt hen Prsom Sneditven el Tt Qeiilh e eoiisphd e sRive
agentis pEﬁfcﬁ@hat\éearﬂmh@nﬁﬁcdéaﬂmeﬁWé proketife hgsrtiimeites
npi ri cal usi ng the data provided in the
ésea%nomsrw%vuta%eegawm C%P'Bﬁ/anfj@ﬂ}ﬂ@wqﬂﬁ sonme
enbodi ments of the invention, the bi sphosphonate

active agent is al endronate, and the nucosal nenbrane
BIRAVEEA TGS AAPMIVISERATI@Y  super oxi de di snut ase,

g%gi ne, cxshgk &ﬁdmeghahﬁééauﬂﬁg coh@%@@bni@orﬁ%’ﬁ%g the

. dlrrentso the invention phosphonat e
@mhosoh%i@tmactive agant andgeran ecosahmem’@éarim@r@mm@eqﬁmtéﬂie

PRE AR et FARET Ty o TR LRI R BRErosgponate

mm&mmd/oun{mosal]mmmsranp pootected ageat(pha&rgraiodior foral of a

[
SRERAAL P HERhELR B8 AR Sn PR EARh 3B Braron o
arqnlbgapedn cartaih @nﬂnddjmems neghedisre the coemdoands are administered
errbodlr %@ %ﬂ N {5 ansph nat e 3 t| Y ept and/ or
6 CELRAarbp e S5 2 Mh 05 mapgimers JMe ey pee
fadministeretl sdfuennaly, wepaald yr @igm&mpa@dnmoeahctal cémpositions—
formul ated for.  pul nona rey dmnlstrac} opto .
each containing a different active agent, are provided. In some embodiments, a
single formulation that includes both of the bisphosphonate active agent and
mucosal membrane protecting agent(s) (i.e., one composition that includes both
active agents) is provided.
[0052] By way of illustration, the bisphosphonate active agent and/or
mucosal membrane protecting agent(s) can be admixed with conventional
pharmaceutically acceptable carriers and excipients (i.e., vehicles) and used in
forms suitable for pulmonary administration. Such suitable forms include
aqueous solutions, suspensions, and the like. Such pharmaceutical compositions

contain, in certain embodiments, from about 0.1 to about 90% by weight of the
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a subject. In certain enbodi ments, e.g., where the
conpounds are adm nistered as separate fornulations

W@ 2008063865 i N t hose enbodi nents where they are PCT/US2007/083742
adm ni stered sequentially), separate or distinct
phar maceuti cal conpositions- each containing a
different active agent, are provided. In sone
QEhRIESRFS N, SuctPad!8b® dRUMkaabaul 3b*%aat>y wer@humﬁe lefife
of the bi sphosphonate active agent and =~ nucosal
FEFPPERA® protecting agent(s) (i.e., one conposition
Eﬁ%@] i ncl u,ﬁﬁﬁu.e%&poa%h HayaRagbS ént' PERBEASEN of 8898dn of

ustration, theé onate active

é@%mmwdowr phatm@@wtlcwb/rmcsn@b% o swijablgdiavidarieifs),
126 SAKE Stietifle OB eoBl 8610 Sbh 58 oK etnyiene

ghydolisidgior watef,ovithea suspeabing doent, présenvedivg, surfactant, wetting
] ' f ] :

T

preparrm:ﬁrumla:mconﬂnmabietpom\rmer contain, in certain

Eﬂgﬁﬁg”eg}:l,sg clgfétira@:n alg%qu m?ﬁtﬂef ﬁﬁ%rae Pifte &95/ obs\f)honatg ol agent
fand FJWMEM&\I 'ﬁ@%Vr%&g‘pﬁ%éégglg@géhﬁs\parﬁdgggg/ster%d as a single

appl i cat i.on..doc

ARl SR 2 B a2 ARG A oSN it o o
\watl bt thefagehss, aefuoee othee BpRamE colhPdRds dhd dditiérd, and also
conmposi ti on nmay be present as .a sus enS|on or sol ution

G123y ReneSeOmMSBTTRNAEPN YARIHRR ARt @ 29 BNIS atCREaBM N @AY,

tierafope!i diPihBlubb SIBh SnfeRBHi ESmposifiéis @Al
gl ycerine, sorbitol, non-aqueous solvent such as

ﬁbamqwn@aiky ageorigple TGS Thgtrharmagauiicallsapeseiadieng
f%?&gFents‘%h&ﬁ&é W@F b p|& gaéiﬁtaﬁlb veWRlds! ng;v@% rriers or

[ 'avoring or coloring ag Al'ternativ lquira
ﬂduems aandare ceadilyavajiraip tr b pmbtwnT@errétaang@eutlgalaaﬂmosm0ns

res%oﬁ])ri/fébng@ p&\?//rfumé? c%ﬂgﬂgbt'ﬁsﬂﬁétlv‘éfa eﬂfsee{sez?:‘r_%’wéllhe

phosp e agent and tThé mic rane
;Knowemthegaragent(s) are adm nistered as a single

MBS ng 2 el Fitbd ottt abdBhere BefE Srhehar bamie
inmeth eabbes aojnhmstesmg laafbtmlamrpmfuhelsr@eﬂt m?emtloarte A subfbct, are
ination wth o

I
Aol B o8 mte SRS iU e oSS L aihste? o
lpaalcumesorphuaamsacgptantucalbr ERUIP O provite LABR inthegate and more
ﬂarnaceutlcak X @ tabI ex0| |enﬁf The "
SHEFHECEaE AR 2] sféﬁoatﬂ aé% licalysaqerpiahipeexcinignts
XY EmpRIP¥d 8y Idtegkéoe Theltheice of eﬁ’&bléﬁtamlfbe deddriidcsinQyart
di luents, and are readllﬁ avai | able to the public. The

Mé?%%%’ﬁ%"%%\‘?mew%’o%ﬁ’\{ 19§ by the particular method used to
administer the composition. Accordingly, there is a wide variety of suitable

formulations of the pharmaceutical composition of the present invention. The
following methods and excipients are merely exemplary and are in no way
limiting.

[0056] The subject formulations of the present invention can be made into
aerosol formulations to be administered via inhalation. These aerosol
formulations (i.e., inhalant formulations) can be placed into pressurized

acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and
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of the present invention may further contain other

active agents as are well known in the art. [0055]
w@ewsekishi ed in the art will appreciate that aP@UEHUS®DY083742

of suitable nethods of adm nistering a formulation of

the present invention to a subject, are avail able,

and, although nore than one route can be used to

@&%m{é shey niay eﬂ@f bé wﬂnaratéd)wyﬂna%wa%un@uw hbs- PPe%rsured
route can rOVI de a nore i medi ate and nore fective

PERRARUSITSt Hh B510T HER My 0et 28 ol SRRBTARE al |
JRoP! abl eriR(ehhl Gt SocdBRMomE BTRLAY RéfeR? r%@%‘ tb%@hys.&ﬁﬁ/

e of excl pi ent be determ ned 1n
giEactete ynks s Adnitagy dogagesder mymamanganimat a'u@ects each

NEL SO blncPaM Byl PRTRORG] bl pragegt mvention
fcalcoiatett in@msarodurtt iseffioleat toawedudectak d@emxd)sifeqtamasﬁoc'taitien
Wlt‘ﬁs eﬁﬁarhﬂ 851[ caﬁ ac Té?)‘?ablé 8’I4e91w d?:lgrl%%tr 8Hilﬁlﬁ?ﬁ:’ge \%Bﬁcifications

ien
Iforrthe |nngel L{nﬂ(dbéalge'r imms @bjf’@threéerrtnnmmlormdep@fd @rhime particular
present inv into

PaFRET PRI et 4d Bleee I3 BE abbTe. AGR RS brayacodnagics

assosatked vfmrerauh@bmbancﬂ in tBe hosnhal ant fornul ati ons)

TRBSE B elete iR e S b Aorattn dhad dose leyglsecan

rvatyr 08 fFuncaddl oflihe sBE&ﬂB@&Bwﬂb@uﬁ@ theTEétKreOdfﬁhe delivery vehicle,
\ DOCUMENT\ TEI K\ 01 6wo\! TElI K- 01 6wo pate

é‘ﬁﬂlth%ﬁﬁq ShitgRle dpeRarsI8y @@y§6§°mﬁﬂgﬁfﬁ)¢ﬁ§é\8¢ﬂtﬁrm¥1ﬁ@e by

kihdeR- of ERAYN fﬁéyarﬂby‘f’ﬁ vBBet) & MtaAted as pharnaceuticals
for non-pressured preparations, such as for use in

he53i i zer bBre @Qﬁeachﬂmﬁ ed E@%?T'mﬁh@wwrlyﬁhlﬂma@éﬁg@
8RBkt ofdfRe Eﬁ%gnhlﬁ(/&'\tl?m dhell rb°e éLﬁfl(ﬁ%Wistb &AL prdhRAs&Icr
units suitabl e as unitary osages or human and ani na
émﬂﬂi@@ﬂ@ regerise iniietandmat ever |arrga%or]@b@dtéﬁ©frﬁ1me@ne skilled in
gﬁ?&ﬁ Mlt/rengﬁQéTﬁu%‘t‘B%a fWI ?jﬁo@ﬁc?éﬁ ﬁtvahg:f/edgffjéé?&s including the

cula n an anou cirent to pro
strengtodf gfef pavticular mmmmdtenmioyem the @run@nmwmmmml laynd

SR B b HE Bl o B0 B B s eng e e
[of deaditedsey €hé sian odﬂmem‘u!;eomll alse qmal(‘ea\t/eérguh?:] kéy ?’(ﬁgﬂ)«lﬂlmbe

enpl oyed and .the effect to b
SRR S Sl &y 3085k SRed R RINE TN BPstARGY e « ne
aRtinist £0p&) alfzetciafcoripouhd. Suitabre @dsies\unbldosa@@l tdgimens
a rec ate that dose | evel s can vary as.g. unction of
&%rm"lemﬂ%'sof‘ﬁéo Reng,adsogptiqnHehiging Fapyts that are
\kﬂbwmt@redu@@%oh@ﬁ)slsldﬂ@ to Bohé absspesages for a given
ound are readi| g det er mi nabl e by
[00 0] Optionally, thé pharmaceutical composition may contain other
pharmaceutically acceptable components, such a buffers, surfactants, viscosity
modifying agents, preservatives and the like. Each of these components is well-
known in the art. See, e.g., U.S. Patent No. 5,985,310, the disclosure of which is
herein incorporated by reference. Other components suitable for use in the
formulations of the present invention can be found in Remington's
Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, Pa., 17th ed.

(1985).
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those of skill in the art by a variety of neans.
[ 0059] The dose admi nistered to an ani mal,
w@008063sbarly a human, in the context of the PCEESW7/083742
i nvention should be sufficient to effect a
prophyl actic or therapeutic response in the ani nal
over a reasonable tine frane. One skilled in the art

pddl] r ecoghloéﬂatnf@hbsmmeg@, Welfbm%m d?%@pr‘é@éht%\)’er@f)n
actors including the strength of the particul ar

6P H\ﬂﬁt@rﬁﬂlt@y@jhosttﬁé ao%ﬂmp@arﬁrﬁoﬁﬁ i eoraniempiodinagds, the
tpPﬁn(ﬁ%W rolRé Bf‘édrﬁmlsrtrﬁﬁoﬁfs' iA3h: |nr?a?at\’3f’1| d(?séée ki &?eéﬁ{/ irftdf the

ness and the stage | sease. The Size
despinatord yeet, af d'fefﬁyé@tr@é’eﬂﬂfﬁﬁrﬂl&hré\@YbVaffh@@ esanshience,

%?%rt}b{h%lesaﬂﬂw gxélgﬁapéucgs“él\fe%}’a‘? 556, St GVeBh [ hd Ilaﬁhulatlons

acéo mnistratron of a particu
mma@mm&ueredweand@sesemem mieibe@e;ucb@srmheot Imatedkie

O A N A A,

5 6\/9 eDr The methods

't ng agen r educe

a1 thet memrnen\@dsom piso amclud 08B Hihis@ating the! fbwulaihms d|rectly into
har naceut.j cal co sition nmay..contain oth

DRp AR Syt rg) R EEet hEMeSTN TS Alshedr Hinfite of kanule.

ipedieRer s, SlurdeﬂamzemBodlmeﬁttspﬂiétfwmlﬂ@tdjr‘i;]lyilmg pageot ®rm. The

preservatives and th . Each of. these conponen
BgSTaITaY b G5er Fna PRECH Vi aBBTILE e PEing A GpUNDLo

208551 B8, stidheagirerila@BuUr 2toodboMiBgim.i Bor ﬂSTfa"rﬁ?llaﬁeutlcal purposes

i ncor por at ed b%/ reference, Ot her conponents suita
e

i PR&eeisizer¢dne pewde! ey Bﬁgo@reﬁtﬂ@ha'ﬂ@@@htﬂqor%ﬁ’ﬂ%%?{er In

%@Ha@%rﬁ&d‘?ﬂeht@ tﬁ@fﬁaﬂﬁﬁé’slzé of ﬂﬁlaarna@cahaé& %Ildsﬁd\/ﬁe? ®Pabout
Mace Publ i shi ng

@P9mm pr less, SLBIIF&SFQ@F)@} g}/]g@ or-tgssqn@g eter. The partlcle s|ze of the

o T elch (o) TR BB a0 4

[0081] | n Bre celcaneainsdoieedicamenislcpenasipar besiesired he
%?ﬁﬁ&herﬁf&&%é 91% ufic 385 O%hgﬁr‘ﬁ%ﬁ 8?;;141% &Pﬁ lee,

ary rou some e nents
rsexnaed obndition of the rsabjleoin thesnatnresand sﬂvahmofdne dleeraﬂge and

e BEAY A DO s BRI bt
ldemnmmmrespresmrmhe affeetdleeamalint ok theadrug odquired dorsg particular

ang/rﬂr alveoli. The fornulations nay be adm ni stered
y conveni ent nethod, such as but not limted to:

rmtsa}ed doseonitedribodieients, &iedotagasonskdre polvdarsd aerbsul
The nethads of the prese { i nvention al so

R RS e imfge Titaqiive aonninauabeied Al aReteay inde o

Pshanastadr @@’bbéll’an@ ﬁn@ s@lk/eﬁtaWHerr@ ellahﬁgé}ﬂév?hllyf‘édnﬁpr%es a
dr.opper, Pette or kanul e. Q 62] In cert

SHELER Huisbielied rloTOYHRIOPAIDPDS (GECHIWRICH laraleqted 1a proKige the

desired vapor pressure and stability of the formulation. Propellants 11, 12 and
114 are the most widely used propellants in aerosol formulations for inhalation
administration. Other commonly used propellants include Propellants 113, 142D,
152a, 124, and dimethyl ether, which are commercially available from DuPont
FluroChemicals (Wilmington, DE). The compound 1,1,1,2-tetrafluoroethane is
also a commonly used propellant for medicinal aerosol formulations. The

propellant comprises 40 to 90% by weight of the total inhalation composition.
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agents may be used as a powder with a particle size
ranging fromabout 1 to about 10 pm such as from
W@bwene3d63 o about 8 pm For pharmaceutical purPCBES2007/083742
the particle size of the powder may be no greater than
about 100 pmdianeter. In certain enbodi ments, the
particle size of the finely-divided solid powder is

25 B i%al'aﬁéﬁcorﬁb@ilh&ﬁmé?%% cbﬁtmepeﬂsﬁfg%geﬂts and
ianeter. Th article size of
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upon th esirted dosage. precise therapeutic
@MJ@BS a1y R 5°/qié'p\éﬁlahb¢f thﬁ@tdd@rm@a’[@ hg)_éwaéirw
u .

Freveg e Nedr Tt £ o 16 TRulalc B eh el Hiapbsphonate
skiivd agenphyd ithe sunfase aclivenagérdmayagxceed this weidt eatioiingases

t. drug
?\g‘%ﬂﬂh% O&nggnééﬁ‘:ﬁaﬁ&qﬁ] He\f(?r HJ'H is Q%rgdé\}j] In some
@ﬂﬁﬁﬁl mentthe mhelaﬂm mndnatatlonsf meeprpmm énvedtierecarsbd delivered

or nul at |

th t
o7 S i Reaon PRHE el o 4o T ML LRSS o
g0latemizer. The propel | ant generally conprises a mxture
Wezhieq + 5 Bl Samestans pheorpraL dueaiamane
phaihaddusicdlicobripesition miyadd adminRiarpe i aarhistutd wﬂﬂa%uﬂzﬁlﬂe
114 are the nost w deléltused propel l ants in aergsol

PORIACAULIEH SilSMS; Srehaies Shcarﬁarﬁr Mosgqvet.i ien dases or
%@Hé%%'rw sHﬁ@cﬂe @RQ BI@HSa mbﬁcér{@ | i ﬁteBFeﬁlﬁg |a|géﬁissanlﬂ]éblorlng

4, and di met hyl ether, which are
@@ﬁﬁtérC@f‘éllf’r%/b%KfﬂﬁpﬂpQEﬁt@d ff\*‘bﬁhem]lx&ﬁ? of ﬁ‘l?tl)’led@féﬁieeﬁﬁ)sand inert
CW¥rlerhpad ot The conpound

1,1,1, tetrafluoroethane is also a comonly used
DOOSSE| | ant Infsomengrabedimantsatheod@rmaerytighbedrapasitiontie a powder

PR oS R S afol et A MECbr e foibeltaly
ECEQZMEIQINENTWTEEGM\ @rldivme biTiBKe myeml pEmadrane protecting agents,
PR e SRR PP o
thap&atc:eungebl tazlgemosman tLrtheo bumptlses mﬁ:]d;rvrge;erﬂ;«g&%ﬁérgs; ,esuch as a

b BS f act
isiiae” Bl bumepoa s R A el B A gonai
@h&aoﬁl&ﬁ@ft@ tﬂ& spurf@csele@ﬂthe pagt@mwﬂtmﬁmﬁdmm&ﬂhtm aﬁa/ocbated

the tota rnul ati o e rese
e G Bble ARt S ety Prgitag b Bodi M Mo meb e iegont
cBmpbsiRG® SR 3bMprisestd mrlwﬂ%ucht&ﬁlséﬂ?@p)ﬂ Whyrideee, light
active agent may exceed this wei rati o in cases

R %P%rQSL@@F?é‘@% Watchgroyige gh@%@rﬁ?ﬂ@’%ﬁ’] R tiglgs of the

8fYolifdVas well as lubrication for component parts of the valve of the inhalation
device.

[0069] In some embodiments, the pharmaceutical composition is a solution
or suspension formulation comprising a bisphosphonate active agent, or
pharmacologically acceptable salt thereof, and one or more mucosal membrane
protecting agents, e.g., SOD, taurine, cysteine and glutathione. In certain
embodiments, the solution or suspension formulation comprises the agents

dissolved or suspended in water. In certain embodiments, the solution or
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[ 0066] The inhal ation fornmul ati on of the present
i nvention can be delivered in any convenient

WO pesbeasson devi ce, where the device may i ncl UBKET/ES2007/083742
nebulizer or an atom zer. [0067] In the methods and
conpositions of the present invention, the
phar maceuti cal conposition nmay be admi nistered in

%dgﬂ;éﬁsw’rﬂovm&lat@wrtﬁb} &om e h&ralcoddvery, Such as,
exci pients or carriers. reover when desired or

5 ArORYIeNG auisl o Pebieivianesglydal i icedain embodiments, the
SofthiBh B ARGioR 6 FatRu AR Uohiifise 8RB P ohd pl%lséﬁla)hv?es

incorporated Into the mxture of active ingredient(s
éﬁ@blhﬁ%ﬁst buféesingi agienisatseidrigess, sudee8ntsi Absaspion enhancers, or

ﬁcer%hﬁ AT BREHinEAts inbk |cblsc<9np03|t|on is

ormulati on conprising a bisphosphonate act
a@zspenmn shalation laod fudldr gomadsespa abspengixigtageiner eof
and one or nore nucosal nenbrane protecting agents,
e.g., SOD, taurine, cysteine and glutathione. In
aémai n enbodinents the pharmaceutical conposition

MJ@F |e(r;| (z:e t%gﬁlggcfsof[ﬁogrdzsre%%: ﬁrlﬁpyetg’rag?)gc?a?ioﬁg, vohere in
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he surfa articles of

Pt Ld 2 nnintae Bahe HiArsownap: he RgbAr mpiHoRsfind e

Wébﬁ@b W@dﬂlﬁcﬁn% theeroaiinpes l@t pﬁea/bnmfgawcesadso@m.ofnurotsb ®f bone
onpri ses a ubri cant SucC as | sopr nmyri state
|m9gﬂ§t OSIRPRRIPSIE: %tﬁEORﬂn'a@ﬂJF@'ﬂh'gﬁ%é}Y&ﬁ@@@%@ cTAgSE %\tﬁlsease or

%%tdﬁ%&ﬂ#or‘ﬁ%dé?%n@%éthﬁh% ﬂﬁltlb@%y&%ﬁoﬁﬂblﬁlc%hb letfons,
l'ubrication for conponent parts of the valve of

.amslawtbﬁr.candItla@s/ih@écamcm}crwsesmﬁélsb@b@@n%a@&ty imgome
RAMIRFEHE bE e | 88! thb Qojest rﬂeﬁm%é‘taré’aﬁo B5eful for reducing

suspension formulation conprising a bi sphosphonat e
dha prodabitiyrar riskyof npraerielral fragtaas) 0 eartagpembpaimsats, the

) L1 ng
S{8pehngtlt: RRG S BRGS0l R SRR o BUBICE
|pnstcmrtoaausale¢mn niargestaint emb@djtnentsothecnubmm Semwiognan who is

ts |.S L or :
SR PR ER S PSR el Eentlns. e sunec
sma htuman jorenild witBlostdegeress teperfBetK- 016

VENT\, TEI K\ 01, 6wo\ ! TEI K— Wo_pat ent
I cat | OB s cSBts B R cicthedy S Bisiiissonyina use in
KHewe lra@pmanb@g Uubugfohcsphémuté,rwchcz@nmﬁeamg @eeasysl dmjlis@rders
co sol ven et ha gl .yco

5 Pt ofSe featen Yot BrrnoBR S Srielor i suict
ehigbEiROND6f thE PREJRFE Pl ATy bRpa@BulbHHIREH, P BRAMBRS the
one or nore preservatives,
treatment of diseases and disorders including but not limited to osteoporosis,
osteopenia, urolithiasis, hypercalcemia, Paget’s disease (or osteitis deformans),
bone metastasis, multiple myeloma, neoplastic bone lesions, and other
conditions that cause or increase the risk of bone fragility. In these capacities,
use of the present inventive compositions will result in a reduced unwanted
toxicity while retaining desired bisphosphonate activity.

[0072] As such, the subject methods and compositions find use in
therapeutic applications in which bisphosphonate administration is indicated. A

representative therapeutic application is the treatment of bone disease
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solubilizers, buffering agents, isotonizers,

surfactants, absorption enhancers, or viscosity
wWenwanesss. | n certain enbodi ments, the phar nEREUUSAT/083742

conposition is a suspension formulation and further

conpri ses a suspending agent. UTILITY [0070] The

subj ect nethods find use in a variety of applications,

%ﬁdﬂlﬁorﬁsﬂ e. gceéét@wbr@@@ bh& ?élél@ﬁ%ohﬂlﬁorﬁ@émg&eﬁ‘iéd sEbdieds
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utillity in, for exanple, the treatnent o éjlseases
@n@lwdrfwlrders i ncl udi ng but not limted to
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calcema | sease (or
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di sease 18 BFF Reference: TElIK-016

OTBOOUVENTIETETI8 AFMIBIREAT 66 R0 81 MalPasiauasly 2 human, in the
ABRlck M hO Breteft N ARREBERARS RITENIB RZ4QBHEAR lactic or

therapeutic response in the animal over a reasonable time frame. One skilled in
the art will recognize that dosage will depend on a variety of factors including the
strength of the particular compound employed, the condition of the animal, and
the body weight of the animal, as well as the severity of the illness and the stage
of the disease. The size of the dose will also be determined by the existence,
nature, and extent of any adverse side-effects that might accompany the

administration of a particular compound. Suitable doses and dosage regimens
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conditions, e.g., osteoporosis and related conditions
characterized by bone adsorption and | oss of bone
wore®s/06386073] By treatment is neant that at | eRST/USIN07/083742
anel i oration of the synptons associated with the
condition afflicting the host is achieved, where
anelioration is wused in a broad sense to refer to at
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?it @%@gnt |ﬁve91t|oﬁﬁ> (chﬁl% 8Fa \Aﬁd’é:ﬁntgg%'f rﬁt}ég?lnﬁ’%[effé‘at efFom

ers from econltlon or “at eas
toadtal mﬁmtmtemszmttalﬂya comptﬂte inbipitignC Ddhe Adetarptlem y of

URE 21 e DUSRAAR!fiaRGe Blafhbted & bafa MRAEEL: (ELDGES

1y suc
whetheds Lhmﬁsgaam)ewrweareet pnm&xmdﬂ land aalé generaﬂi;etsmwrbm be in need of

t hi
RS Hce ool it ftsiBo Fiofh R dTagRS<ab congiggn o
hade béeradéterrgmedhﬂm be at gsh fwaufférlr@sfrorﬁladglfg@t duEea@{l@bnldutuon
ri nate . , mans, | anzees an nonkKkeys) . n
PRy B ie SIRR D TREEES oy || be’ hamana. 1 n ebire
¢00y8di Nent Bartitlner éirﬁrﬂlbétlon%rlﬁ wmvmqﬁe sDQ@Zﬁhe’fﬁb@s au@J ect
net hods find use in, er applications,

CPERPRIEPRS tAd %'@C'&p%’w@ Q?@ﬁrdﬁqq iBrisS- Pﬁt@PhHPﬁQ‘ 621 077;

GS{gR0P0: 8353, 94@”9'4%2%% 5 681 Wﬁhs 6810BY0.CRHIPHS9; 636 5,801;
ef fective amount honate active agent

S0, 6220 %énﬁﬁéﬂé)oﬁr @1485141 heargtferit3.4y 4 tge disclosures of
IHBHARIRF&H |r{c%réjﬁ§te Jr@f‘e?ed _need thereof.

Treatnent 1s use roadly as efi ned above, e.g., to

i ncl ude at | east an anelioration in one or nore of
thes SR of the disease, as well as a conplete

cessatl on ereof, as well as a reversal and/or
¢a0vPl et e r'@lﬁo@acwldﬁd aradits thas éind @se onpliaciicing the. gybject

paé;tﬁo%sﬂ gg ?].;cr-géﬁ %‘36\9/8 'Et %hﬁ) ﬁ?gﬁ? szﬁerﬂﬁ f@r%%tlcn}g the

|snbjemt memoshmaydndﬂedesurhé pcmerd phaynmetéettal tormulations, which
Iactlc or he i C re onse he ani, mal

BERRS RS R br R BEHigrked ERREEN! dof o8 Fipgrane

wrcbtbctrr@%?wm (B8R Ashwaich dasageinvdnibodirapete dh@kitemdpiricide of
ors incl udi the strength of the parti.cul ar

SRR L o palicih, RESERS GRS PhEG I Hos3gRg: where
teecraeysitiv iBbitides b@th&h@Bisﬂﬁd)sph@ﬁat‘é‘éddtlvéiﬁgérh%nﬂeﬁ@édsbv
of the illness and the stag of the disease, The size

Gierplrang gEieting ag&ngg) %yg&t@r&m@gﬂmwtﬁh@eé&gﬁ Siayrpgude
RS WF ﬁ)oréﬂéba%lteeﬂﬁarrﬁﬁcéﬂi%alaé&@do%ﬁloﬁb dercpfdortdifing Eﬁ'ﬁer a

m ght acconpany t admnistration of a particular

@mbeﬁnmna@aqtu@|aéeab@ea&,maﬁ@sad6wan%grqﬁ@qi@g agent.

[0080] In addition to the above components, the subject kits may further
include instructions for practicing the subject methods. These instructions may be
present in the subject kits in a variety of forms, one or more of which may be
present in the kit. One form in which these instructions may be present is as
printed information on a suitable medium or substrate, e.g., a piece or pieces of

paper on which the information is printed, in the packaging of the kit, in a
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6wo\ ! TEI K- 01 6wo patent application.doc WO 2008/ 063865
WOQDBNEBED 7/ 083742 can be determ ned by conmpaPCHUSRIOVEB3742

agents that are known to inhibit bone adsorption,

particularly unnodified bi sphosphonate. A suitable

dosage is an anount which results in the inhibition

PhcleYeanssts Aid tvied ﬁnolWeF medhs Wogrdj' dd & 8drhpsief foadBbleafib&ium,
I'n proper doses and with suitab adm ni stration_ of

Eeit-t dipketico rbb gifason Whigh the '@E%ﬂ?“@’hbéﬁ??@hr%%ﬂﬁdd &8t angther
%é’&n‘%@héﬁﬂ%ﬁ%@?rés@ﬁf |§%%éb§|t@radﬁfefs§%rﬁch Riad be UsE@Ma the
arti al lon to essentially | ete inhibition
(Hﬂe@@h@ 208683 el I@i@rmpmmat]a uemrmv\eddual ny[egnvggaient means may
%%m% A gi ng in need of the subject methods
si'ng any conveni ent protocol, and are generally known
l[QﬂSklla i n nBelteoh’ sysh@ﬂs:mpmptoyaémmﬂrsrefersqoactdﬂegﬂloar@
| 0
BehBh el AR AsRpe e R PR P e Berpg B
maesyat indA siegleer dpdrdie compogitiorrthatcare beatght toggthen éor the
ct rrethod 0Q78], Particul ar applicati in.

S BPAI oe e ot Yol RasBBRe SRR Pefnes
bmplhug\mdnbc@@ctdeagehtkp@)chddnn utdsal m@hmnand\pmeoﬁn@ 2detiisy;
30535 Rass R n etier 203 Souanisi S Sat St w82 g e
reékbht W@ntl(ﬁh 4fa 4yskemaitdoflingd, tAd preseheindémpinosur es
of which are herein incorporated by reference. KITS &
SYSTEMS [0079] Al so provided are kits that find use in
Eﬂ(ﬁ;@] i Ci ngTHJ‘i%IIé\M%%&hmpfé%thﬁﬁ& ill&¥raftemeprdsht W@Hﬁbn and

or exang@ ts and systens for practicing the
shejld et Pﬁ@ﬂ@leﬁ%ﬁ in gAY way lisHEngdiEs $APPE- phar maceut i cal
formul ati ons, which include one or both of the
bi sphosphonate active agent and nucosal nenbrane
protecting agent(s). AsES}(EERJMEMT/Uert ai n enbodi nent s

the kKits cl ude a i ngl e nmaceut i cal

WAl ¢ 1 ofe lofSuihe Gl puhlorb S s o dbedgtose of
\Wh@h&ry skinen GRSt ladnmpiétk Witfosbad fnd Jﬂ'@scrlptlon of how to make
bi s hosphonate active agent and nucosal

nenbr a
SPENEE IhengCABBHEYEION) 31t @l ot HUPNCasKIBdMiiAE SCORGE! what the
eRIdTBYed e bt i ih¥Ehih riEPaR: BEPRTIERRABAEMBSEMhaThe

conposi tions, each containing ei bi sphosphonat e
@épewe@tg @ﬁtOV\b@reaﬁ”rﬁH dess anly expeniraerts ;ﬁ’ﬁﬁ@@%@d n@ff@lje'?ﬁve been
CRROh rpu il ey i kB RN samRaBTLs, abes,
;ter’apeﬁamrﬁ cete. héutswp@expmem@l@rromee@dewaumahpuwsbermy

t el . p . . ¢
%go@fm&?éo‘? Un&s%htﬁfdéﬁéf% gﬁ%é\bl'sé,spdr@ eﬁe%ﬁﬁb %Elxve%ht, Rb/EBular
weight is weight average molecular weight, temperature is in degrees Centigrade,

and pressure is at or near atmospheric.

. Administration Route Analysis

A. Dosing Solution
2.5 mg/ml of Alendronate (by Toronto Research Chemicals Inc.) for
venous administration and 12.5 mg/ml of Alendronate (by Toronto Research
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present in the kit. One formin which these
instructions may be present is as printed information

W@p008/063863 abl e medi um or substrate, e.g., a piBCEUS007/083742

pi eces of paper on which the information is printed,
in the packaging of the kit, in a 20 BFF Reference:
TEI K- 016 F:\ DOCUMENT\ TEI K\ 01 6wo\! TEI K- 01 6wo pat ent
@@rﬂu&a& IR0 fdpﬁar\é@u%&%{r%&%ﬁﬁst%h %%2@9&1&8&17 19)2usmg the

package insert, et her means woul

Bhomﬁwff@rﬁéwt'QMPB% with thei bk et 7.4, CD et c.
on whi ghsthemi Bf lﬁérﬂﬁ%rﬁ)d?%WT&rgﬁt% Fiéeé‘e%ch'ﬁ@her?(ﬁéls Inc.) for

another ~means that ma resent 1s a web
aeaeussadrnistatiomgnthd2 @éﬁ@yw Ioépﬁﬁ@ro'ﬂﬁ?ébhgﬂroﬁ@ Beseaseh

%mlﬁlgTﬁtbeﬁa@entéwgﬁﬂ rﬁét?a%n ﬁg%%%ﬁ—ﬂ)}éﬁéﬁ ?)gbsmg the

Imlephomamﬂwftg;’@dlunem ¢PBSy witlethe pHbok7.dol | ecti on of
bi sphosphonate active agent(s) and nucosal nenbrane
protecting agent(s) present in a single or disparate
cB::rrpoQbSnmmSothah Addedowithdhicasad Prdtective Ageht

P e 25 el PR RleoRBtd Erl e e 00 R B lzoppg im of

wmtf(osmgﬂtmd:f wemal 1262migYrainst taurdiee3t inggnlag ghltdthilone for
dos%gﬁ or ns_ pr.ought to et her aaﬁwcoa nistered to
dgppREmonay aayfis atfod“f’ & PTEPASE MY USHE ?u'%ﬂtP”'%P*éo%Phate
PUFEESOIRRBAPEI) Yithahé PR gpr7esent i nvention. [0082] The
foll owi ng exanples further illustrate the present
invention and should not be construed as in any way

Ig. M t rRghdputmdASREAd ISR BATAL [ 0083] The fol | owi ng
exanpl es are put forth so as to provide those of

or di naftyragRRYIMONarY(3RSORALON iESt vag CopAptted as dprariedRalaw (the
RISt 9 Baddd MWet@emeg%icfc@gefj %2] &% S 5eR&Ner }Ss.:

i nvent1on, and are not inten t the' scope o

vibgorptine of pancbatidessanceg@adroas thetret ungrA@nd i Ritysiebr 232,e409-

t4q 8Y1 %,-pg nded to represent that the experinents bel ow
are'a or the only experinents performed. Efforts

have b&&Vistamatkde tad werghimag23(ET toudClcy Was tubed asthedestt ender

AR ol B BEEORA B bt oo
alnn:bnmnbleadl tramt.. Alhb eerslong;l;ioIg/alh@tzianetttht;mr (\Dsle5 mpar@ 2:80en) was
B e TR Bl el g 4PN BERe
¢egs ks ateem depth, Bhe BrRUbsen Skirfivad thaheditcHidnips Phesd @.
1. Adm nistration Route Analysis A. Dosing Solution
microsyringe (Microliter, no.710, Hamilton Co) was filled with 100 pl of the dosing
solution. The rat was placed at 80°. The tip of the microsyringe was inserted at 1
to 2 mm up into the bronchial tract through the above polyethylene tube and the
solution was administered in sync with the breath of the rat in 1 to 2 seconds. 5
mg/kg of Alendronate and 5 mg/kg of Pamidronate were administered to the rat
by a pulmonary route. 45 seconds after the administration, the rat was placed at
10°and 250 pl of blood was sampled from the jugular vein in a time-dependent
manner. The blood sample was centrifuged (13000 rpm, 10 min) to obtain the

plasma fraction and it was stored at -30° right before the analysis.
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2.5 mg/ of Al endronate (by Toronto Research

Chemcals Inc.) for venous adm nistration and 12.5
worgpos6386s Al endronate (by Toronto Research 21PCBBES2007/083742

Ref erence: TEI K-016 F:\ DOCUVENT\ TEI K\ 016wo\ ! TEI K- 016wo

pat ent application.doc WO 2008/ 063865

PCT/ US2007/ 083742 Chem cals Inc.) for transpul nonary

PIM niyghbas iAdminmtationepared by using the isotonic
phosphat e buffer sol ution éPBS with the pH of 7.4.

12. 5 nhMiistapmate At aveiainge29G1p S WEs Uned Erihenest. 1 mg/kg of
Q’&{Hr&?%té ah8%-thgAkgof P\(’lﬁm}‘Hﬁat@W@ré‘ 'aﬁHrﬁétb% t@'?l‘?e fed trﬁough

Pam dronat e Toronto Research Chem cal s

hﬁtfe)mfrcynelrt r%kpigodwwaply veasreantrduged (1800upre. 1 BYyAte @btain
e HRLA 11h6n L) VU BBGSPDRE IR BB R, (P8

Sing So
I\/Ucosal Prot ective Agent 12.5 ng/m of Al endronate and
Ram dr.onat 16.,.72. mg/mM (50000 WUnm) of SOD, 50 ng/m
cyépgfﬁés C?E?!“'r?g'%m of taurine 50 ng/n of

gl ut at ’ﬂlhé)é]&afydbr Aleh@mspiel mmud&ﬁmt@wetd @dnd@ateden e

repar ed t he i oni ¢ hat

R Relbeas ralFictacs i Jhe Brrortty WBNG o gt o bt siiination of
Ak o hifedh ihamah WH@P@@I@@Hféﬂﬂ@ﬁ%e@&@ﬁ@&é@ﬁhé@%PM@&wth
conduct ed as report ed below (the follow ng

HHeregCRre dRieqHonh stompd (Plysa@iagy. B094) 19, 985&@1hnk%q M'Loi;the

L R L L L s
(781, of Eichleedagbtia gmél 5mépraéadged\asremd drotelnhendt s tixture
Fe o e WPOAEh S S5 el et S loRrehls s
%@agtumA 2 5 cmlong pol yethyl ene tube (ID 1.5 mm OD

inserted fromthe thyroid cartil age
bet wee@alcluén ahleridenandmiendbasic sodilmehosphaigwere aaded 1ods00 ul

By S R B SRR DA s R 12
e sediment. Ce msumlwas&bmmfugedlaﬁh lheca‘edtrinemtdmﬂ\ﬂ@hed with
T IENE W IR
RiiseBRBiaAl sobiRFt hydtbade vasRicad ey sotf e thedisige.t ARer

and the solution was adm nistered in sync with the
ISEBlUIng. ittwas washedivith QP pl of slieiRyse weter gl e egdiment was

?ﬁas%ﬂ%m? §o, A S'BHWNé?EBfrAPgﬂH% Oﬂﬂéreadéﬁﬁogﬁ§o ul fa

Frnrstered to rmnary r
$|eomdmmfel@9tdrineleaud>mmnss & nlmescarﬂnae/hatacmaltmbﬁq od ul of

Lgrgmeﬁl*@gﬁ%ysq% Agd@aﬁg?ls@{g\ggﬂggﬂi an centrlFugeg] g 800 rpm, 5
mln). The obtained supernatant was collected and 10 ul of it, as an injection
volume, was measured with the fluorescent-reverse-phase HPLC under the

following conditions.

Equipment Used: Shimadzu LC — 10A system
Column:  COSMOSIL C18 (4.6x150 mm)

Mobile Phase: 95% 1mM Na;EDTA — methanol ((97:3) pH 6.5 by 1N
NaOH), 5% methanol
Flow Speed: 1.0 ml/min
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manner. The bl ood sanple was centrifuged (13000 rpm

10 min) to obtain the plasma fraction and it was
wGeemseesed -30 right before the analysis. 22 WBEFUS2007/083742

Ref erence: TEI K-016 F:\ DOCUVENT\ TEI K\ 016wo\ ! TEI K- 016wo

pat ent application.doc WO 2008/ 063865

PCT/ US2007/ 083742 D. Venous Adm nistration A Wstar

mabetebﬁir WE @R Je@ned BeteBtoB @9%&1 BALdgpAm) he test. 1
/ kg of Al endronate and my/ kg of Pam dronate were

adrAlamstlem: t ddfhe rat through the fenur vein. The
bl ood sanple was centrifuged (13000 rpm 10 mn) to

obtain the plasna fraction and it was stored at -30
F.ght Reeéilds e t he analysis. E. Anal ysis Conditions The

assay 0 t. uct ed

n thée&e'aﬁ“?oiﬁﬁﬁneggﬁé SRl TeRbPRRuEr IR RS cport

by Wng et aI Det erm nation of Pam dronate in
umanpwrol e {eg by reversed-phase HPLC

Wt h f"rUB'P%rQ’éQ lo& ®bn, " Bi oned. Chronat ogy.

( 2004)’h|1;8est9§to]:ﬂéas&é&hd d@dreé bﬁrntgh@ﬁsms‘edaﬁ/td @tﬂQ toa

obtai ned fromth

QP biRbr pmaRam it lon!isadminihteraibe Seicuy fe prmgnary

Weste aESIRWIrR O%Pth['—;EthEii\dG\‘o||ii>1ﬁLSﬂilt*iiinnaci*iﬁ‘lllial|strh’ébormb‘iﬁddjﬁ@ rei@¥ed from the
centrifuge 130Q0 r m n). The supernatant was

fpria of Eﬂ? e tq"]’déaf‘mef tSéFJeCt@g Trpgn e PutsRPRINY R ieR OrwaRd thagat's
B9 b&riRsH. Um&&@ﬁ@ﬁ’tﬁttﬁ‘e WEEKEs %gfj%bntl% e@%@sé theocfroﬁ(ﬂﬁal

f| I"t ered supernatant. Sodi um hydroxide was ad
a@rugnd tarfplxﬂthxlwelt@beﬂ%mg@md@dhe Whrﬁl keefrte Wﬁé@ the
SR VABUB LSO pIRSoHSSIGS oM s ARl o
sadh) n(@mncmalve@laswage (BAH))sdbie derivgdiBbkifluig (BASFagded
I+ 4413 s
SaP R G ALl SR SRS Sabledt
nWeessuch thedzhclete dehyd@Qehass (LBOHMcMaBEDTA (pH 10). After

(5" o PPl Rrenia LERE BT RIS b @l
@hehical dmistrse Lida Osedd edhgan).sLDH mmgmtrbejehzyymdmuch is
centrhfu ed

iy lrﬁ ell > o%pg@%ﬁaﬁma T%?mbrarﬂeg gcglglsagﬁmaged, LDH
lmna@cdly @easedlfrometheves. mmun@gith@ leVel toheDH act|V|ty in the serum
fI or escen -rever se- phase HPLC under t% g? P
o4 SO BHIEY O eolo8ttrauses. & hioh fessl &g
@@h\HWHMbﬁté@@hl@ﬂ-d@ﬁﬂe'@%fﬁﬂﬂatlon, while a low level of LDH

activity detected indicates a low degree of irritation.
The results of this assay are provided in FIGS. 3 and 4.

[0084] Although the foregoing invention has been described in some detail
by way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without
departing from the spirit or scope of the appended claims.

[0085] Accordingly, the preceding merely illustrates the principles of the
invention. It will be appreciated that those skilled in the art will be able to devise
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Mobi | e Phase: 95% 1 nmM Na2EDTA - nethanol ((97:3) pH

6.5 by 1 N NaOH), 5% nethanol Flow Speed: 1.0 mM/mn
WQ@X08B6IB6Ref er ence: TEI K- 016 F:\ DOCUMVENT\ TEI K\ BIT/US2007/083742

6wo\ ! TEI K- 01 6wo patent application.doc WO 2008/ 063865

PCT/ US2007/ 083742 Detector: Fluorescence detector

(Ex: 395nm Em 480nm Columm Tenp.: 400 F. Results

\Prﬁﬁé'usl érréﬁgyaf\érh?wﬁi@ﬂvatmghmt éxpﬂibi‘ﬁ 2lB8MMbedbr sh&®n hirein,
Pul nonary i nflammati on est This test is

@mwwﬁ @r'lwﬁle% ebt.heém@mtlpra and arq @ﬁ'uéa@%lﬂmb&ﬁ Pirdeng
5ok, %ﬁbﬁﬁéresalpé’iaﬁ‘?ﬂéé ¥nd Eé‘ﬁdlthér%' ﬁﬂ@h@@b recited herein are

adm ni stration of monary route.
Poncipalyngtended k9 giditae fQﬂdﬁﬂlwﬂd@ﬁSta@ﬁ‘rﬂ%ﬂﬁ FPriilCIFﬂﬁS ofghgod

[
VRBFRAF A AIREDS corELR A HEReRlrs SRR 1. ana
Iarmga g conspreed Lasib@mg Without émtt@trorti:b suble specifically regited

. | .

385l FEIEAbA 62000, ALaeldn gl Brinp rrrsees
Iaep@ﬁs,rartdrmnmmmehnsajf thea mgentiontds €l aﬂ.spﬁmfmtm&p’rMsethereof,

uffere
A% Feri o3P hfmbdsiRo Sy i unte eGSRt el
(ABAltiohallys it is mtérrdeﬁulgadsuah edGival20f} ixclgdé bbth7cumehw)t Ersown
and. the su r nat ant measur e the tF
Say alRBisHRE s RvAGTRLR tod Pt i By p8mentddigTones
lﬂi’#?elt@n@rfbhﬁtﬂél‘;&rﬁ%’tmfcﬂdm Greé'@ratesé %ﬁktﬂjdﬂwreeTh&B@d'ﬂeCa'the present
| ndustries, Ltd. is a stable

FWEPHR, perefpre.ds ”BP 'Q@ﬁ'?d |t91g%l“'in't€‘éltq th@fd@ﬁm'a\f\h@ﬂ“btoﬁk@“ems
BhawARNARIEREMR 1Rreif. H&t’hl’—:r itiSe SGIPRARG sdu@'df pke%ehﬁllﬁklé%thbn is
rel eased fromthe cell. Measuring the | evel
&61aogiqdyoy the aRBeREIAMAIMSs the nost wi del y used mar ker

in cytotoxicity studies. A high level of LDH activity
detected indicates a high degree of irritation, while

a low level of LDH activity detected indicates a | ow
degree of irritation. The results of this assay are
provided in FIGS. 3 and 4. [0084] Although the

foregoi ng invention has been described in sone detail

by way of illustration and exanple for purposes of
clarity of understanding, it is readily apparent to
those of ordinary skill in the art in |ight of the

teachings of this invention that certain changes and
nodi fications may be made thereto w thout

25

BFF Reference: TEIK-016
FADOCUMENTA\TEIK\016woM TEIK-016wo patent application.doc



departing fromthe spirit or scope of the appended
clains. [0085] Accordingly, the preceding nerely

WO 2408o63set es the principles of the invention.PCT/USE0DT/083742
be appreciated that those skilled in the art will be
able to devise 24 BFF Reference: TEIK-016
F: \ DOCUMENT\ TEI K\ 016wo\ ! TEI K- 016wo pat ent
appl i cation.doc WD 2008/ 063865 PCT/ US2007/ 083742
various arrangenents which, although not explicitly

r C ISerein, enbody the principles of
the invention and are included within its spirit and
scope. Furthernore, all exanples and conditi onal
I1anguagﬁethe@ ot @dnlmtair@ taraesubﬁn’dt rehgel thgrdonbie Retectivieamount
ai d th?1 reader in understanding the principles of the

|°ﬁ@é’i‘r°t|q BRPRANG1] ARIVE A9EBL FRIIBRIPH GATRESIBY t he

I nvenh@inmidteridgiby & |Uinithanh R udd fo saidSubjédtant@fdBtve amount of
construed as being without |imtation to such

%Q@PF@%P@PP?E@@V? agentdy Sﬁ'ﬁp@@'%lﬂ"tbé‘davfquéh@embra”e

MpsteOM R agept | statenents herein reciting principles,

aspects and enbodi ments of the invention as well as

speci fic exanples thereof, are intended to enconpass
th a

Radi 1] DT ecting KGR n e B R R ot

iagentis @ deoreundof Eafmiula (khown  equi val ent s and

equi val ents developed in the future, i.e., any

el ements devel oped thay performthe sane function,

regardl ess of structurdj Thé scpe of the present

i nvention, therefqyg-is-not Logendegito be linmted to

t he exenplary enbodi ments sho and descri bed herein.

Rat her, the scope and ri cﬁofOpiresent invention is

enbodi ed by the appended clai ns. 25 BFF|)Reference

TElI K- 016 F:\ DOCUMENT\ TEI K\ 01 6wo\! TEI K- 01" 6wo pat ent

appl i eathephagvacanticay0scepReBssatcTIaiGRes hydeday and prdrug
bg_!h% oAk héom?e lﬁerg%?hod of administering to a
ubjec i need t ereo an erfective anount of a

b| sphwﬂpteamate active agent, said nethod conpri sing:

ST b e o R 5 b RrS SHL S baBen
@ogbi nation with a chosaI menbrane protecting agent.
G O AR O WP U BBer 5Bk e o
(sUbstituted or unsubstituted C4-C1 alkyl, a linear or branched substituted or
unsubstituted C+-Cq cycloalkyl, a linear or branched substituted or unsubstituted
C1-C1p aryl, a linear or branched substituted or unsubstituted C4-C+¢ aralkyl, a
substituted or unsubstituted C+-C1o heterocycloalkyl, or a substituted or
unsubstituted C4-C1o heteroaryl, wherein the each carbon atom of R? may be
optionally replaced with a nitrogen or sulfur atom and R? has no more than 3
nitrogen or sulfur atoms in total.

3. The method according to Claim 2, wherein said compound is a compound
listed in Table 1.

4. The method according to Claim 3, wherein said compound is alendronate.
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ORLO 11111 HOP-GP-HI 11 OHR2 OH (1), or

t he pharnmaceutically acceptable salts, solvates,
woysaexsey and prodrug forns thereof, and PCT/US2007/083742

stereoi sonmers thereof; wherein: Rl is selected from

t he group consisting of hydrogen, -OH, and hal ogen;

and R2 is selected fromthe group consisting of

hal ogen, a linear or branched substituted or

unsubstituted Cl1-Cl0 alkyl, a linear or branched .

Subst TheMaihest acoordn® & @é&m delWOgLeir] BRig FeMPAHRG IS, a godium salt

|k ARABrgAaiddr anched substituted or unsubstituted

Cl-Cl10 aryl, a linear or branched substituted or

unsubsti t ut ed Cl-Cl10 aral kyl, a substituted or

nsub

1503 ik o PRI R iy oBhpBuna o pamicronate

wherein the each carbon atomof R2 may be optionally

epl a i L4 e S . ]

rr7§r e ? ﬁgrﬁ%ﬁ&n?ﬁcﬁad %ﬁ%oglagﬁpf %E%"t orrsalrgh'%{B g%’ rgifl_slggodm@ salt

oé phodracater di ng to Caim 2, wherein said conmpound is

a compound listed in Table 1. 4. The net hod accordi ng

to Caim3, wherein said conpound is al endronate. 26

BFF Rehe nhetioe addotding ibChin DQ&HMQW&J &bkphdsphonate active

6wo\! TE] K-01 6wo patent appl.ication. doc 2008/ 63865
Kﬁ%@#%?ﬁ% MeNoraRg PE%?‘HB‘@ ageobR& NN di m 4,

\ézhﬁLﬁlfén@oﬁs?lyﬂ) saoeobBet. i s a sodiumsalt of

al endronate. 6. The nmethod according to Caim 3,

wherein said conpound is pam dronate. 7. The nethod

acCcor ¢hé %ettrﬁbo%@of’alﬁg ORISR '8nwﬁéie‘i’n SAAPRBAREspHondte active
sodium salt of pamdronate. 8. The nethod accordi

ng
©geq achgaid mueesainenskiage @f@%b‘@pﬁﬁ?ﬁh@r@ Qf@ﬁ'ﬂ@@re@\@b‘i’ﬁ'd
"égr%]eétaésds é}g% n{[Féﬂy nane protecti ng agent are
a t

ni st e aneously to said subject.
10.  The method according to Claim 8, wherein said bisphosphonate active
agent and said mucosal membrane protecting agent are administered to said
subject in a single formulation.

11.  The method according to Claim 1, wherein said bisphosphonate active
agent and said mucosal membrane protecting agent are administered to said
subject sequentially.

12.  The method according to Claim 11, wherein said bisphosphonate active
agent is administered to said subject prior to said mucosal membrane protecting
agent.

13.  The method according to Claim 11, wherein said bisphosphonate active
agent is administered to said subject after said mucosal membrane protecting
agent.
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9. The nethod according to Caim8, wherein said

bi sphosphonate active agent and said nucosal nenbrane
WEeoBeeIBshig agent are administered to said SuRfEUS200B083742

separate fornulations. 10. The method according to

Claim8, wherein said bi sphosphonate active agent and

sai d mucosal menbrane protecting agent are

adm nirgé afedsbd Qcow.ﬁg 1SORIMRAt whBreth §ala%®o§arrﬂéﬂnsﬁdn@n
11. The nmethod according to Caim 1, wherein said

BYUPPBGAAsRAISS BIGIGCHBI CHEMNAE- and sai d nucosal menbrane
protecting agent are admnistered to said subject
sequentially. 12. The nethod according to Caim 11,
viRer ellhe gtiphacnerdirg Hoklgine 14cwhergin %@@ﬁtote@ng enzyme is
c
ﬁg%@gﬁ@g rﬂf)ét%ct %bHsuétH@@ éﬁo%%%e &@m%?a{ @btathuone
tSotrau\ﬁerasQngutaHMrm neds@tasle tviatgdhess phd eaz;enatmailw ectwaagmntlons
aﬁdnglﬂg%@lsg@eg% FM Bﬁ%?ac%pﬁéa;g gé@&@egaltgns@%i’ Shyarates,
‘BB Kr@dr6g ForhisdbeBNBnd BldfedidoBams\ thaiebK- 01 6wo pat ent
application.doc WO 2008/ 063865 PCT/ US2007/ 083742 14.
The nmet hod according to Claim1, wherein said nucosal
menbr Ihe madtice &siordigg &OEIRIM 15, aheredt sid brge@ingameymébs
nmet hod according to Caim 14, wherein said
ecting enzyne is selected fromthe group
consi sting of: superoxide disnutase (SOD),
gl ut at hi one- S-transferase, gl utathiagne reductase,

4t al 28 MeAfRd aG0L(HRY Foc%‘dal”v TaWPeiRd pRIF MusRsal raprgorane
tb& Bls@Pprotctiifg ARdBGEUt i cal |y accept abl e
\gzdtsmgsaqelﬂatsesﬁmhydr%t es, and prodrug forns thereof,
and stereoi soners thereof. 16. The nethod accordi ng to
ai i t i
TRe. Rt By alh fo PEthLTE, YO RS Bro oty hing Api i
iselesiedfeom ghreogreop icagsistingrf tawing andotystaines @nd mhatmagsiutically
0 7, wherein said
é?g?ﬁgk?e@iﬁ%%glr@%sé 5@6 Bgm;aqw%eme%d&f romthe group
consi sting of taurine and cysteine, and

ﬁgflr \r}g | veeéﬁﬁ%%gocﬁﬁgﬁg&%%qf}@b%%§ 44 é?oggcﬁng po geidis

i&rineherein said protecting amno acid is

20.  The method according to Claim 18, wherein said protecting amino acid is
cysteine.

21.  The method according to Claim 1, wherein said mucosal membrane
protecting agent is a protecting peptide.

22. The method according to Claim 21, wherein said protecting peptide is
glutathione.

23.  The method according to Claim 1, wherein said method comprises
administering to said subject at least two of a protecting enzyme, a protecting

amino acid and a protecting peptide.
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taurine. 20. The nethod according to C aim 18, wherein
said protecting amno acid is cysteine. 21. The
woreaRoeBsetcording to Caiml1l, wherein said nucRPSEUS2007/083742

menbrane protecting agent is a protecting peptide.

22. The nmethod according to Caim21, wherein said
protecting peptide is glutathione. 23. The nethod
according to Claim1l1, wherein said method conpri ses

adm ni sterlng to said subject at least two of a

pot edbe Aptrae-3eaording B}Gtaéeﬁﬁnyher@m $aid mathpdermprises

%Hﬁﬁﬁ%%f%& bggﬁcté@m%r\o%_crc’[t; E@%@%ﬂ@a@ Caeprgﬁ—égrt] kg @Afno acid and a

BPeetngtrapiddoc WO 2008/ 063865 PCT/ USZOO?/ 083742 24.
The nmet hod according to Claim 23, wherein said nethod
conprises admnistering to said subject a protecting
@dzyméhe metiaxt agoording tntlagm dcivbeeinisaid ppinoerecy rave

%891@%98 infAdtatidie Method according to Claiml, wherein
sal p%rm nary route conprises inhalation. 26 The

nmet hod according to Caim1, wherein said nethod is of

U5 8 SRS Sy PR SR B R s

subueetcfbrh@sn@ee@orpdmraqma@ as suffering fromsaid
bone adsorption di sease. 28. The nethod according to
Cl aim 26, wherein said subject has been diagnosed as

@i NgTRé nidtisdd éwor@n%f@clan@ 26! aAReRAl shikensie@drRIbRichon
di sease. 29. The nethod accor di nggto Cl aim 26, wherein

giganopemhas adiasingtiiam said Swpe @dsergl %P‘@Sﬁ%ﬁ osi s,
osteopenia, urolithiasis, hypercal cenia, Paget's
di sease, bone netastasis, nultiple nmyel oma, or

R8op! B¢ methashecooeding k. Clagm 28, Wherieiseak suliast has been
ePPesed hoBeh 'EFPFu’st@fd?%uﬁéhr%ﬁ?cﬁﬁ'sb‘ﬂ%ﬁ@?&ﬁ%@%g%@eﬁsé

bi sphosphonat € acti ve agent a mico rane
protecting agent in a pharmaceutically acceptable

hi c [ ol
£87 I minod RIS [5G oB2nERIPaTl bbREadfgfd] Aleace
||$0$te@mmp518| mfsteﬁpelh(a orcdlighigdiy,-hypeRaloemia, Paget’s disease, bone
metastasis, multiple myeloma, or neoplastic bone lesion.

30. A pharmaceutical composition comprising an effective amount of both a
bisphosphonate active agent and a mucosal membrane protecting agent in a
pharmaceutically acceptable vehicle.

31.  The pharmaceutical composition according to Claim 30, wherein said
bisphosphonate active agent is a compound of formula (1):

O R' O
I I |
HO— é? — (13 — §ED — (OH
OH RZ OH
(),
or the pharmaceutically acceptable salts, solvates, hydrates, and prodrug
forms thereof, and stereocisomers thereof;
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11111 HOP-C-P-OH I 1 HR O™ (I), or the

phar maceutically acceptable salts, solvates, hydrates,
w@espexsey ug forns thereof, and stereoi somer SPETESWOT/083742
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PCT/ US2007/ 083742 wherein: RL is selected fromthe

gr oupw@ensi:sti ng of hydrogen, -OH and hal ogen; and

R2 is_selected fromthe group consisting of hal ogen, a

| i neaR &rsapdie e th@@ﬁ’%’i qansisingpf fivssedan, Otk apd halogen;

GhgCl0 al kyl, a linear or branched substituted or

unsubs%i_tut ed Cl1-Cl10 cycloal kyl, a linear or branched

subst Rf it sdecied {iauibe oraum eansising ofiltalegsn. 2 lineri erdeaneied

l%[; B‘Qﬁ@%g or ﬁn&dﬂsﬁ ith&fcolk, éjglﬁﬂ?égh%i’rto%%gch% QuBSRUtEd lor

tute unsSubst it
lmesmsdslvyedi EGaiGky tyclealkyd, alinesy ot bramdhed subatitied of ungubdtituted

B A GIeL BBy branbEd ShikEg BRGR BRIDRM 6L M ALuP

i ona rogen-b
aubsntaind ORﬁnklaiStlt’lﬂ)ed‘rﬁﬁ-@ut heterd&yclnalkyloglean soh)stmnlécﬂ or

ato 32. T har ceut onposi.tj.on
S8Rt led Bt niGros wReRl e Edeh SR HE ey be
t‘rmalllyde;blasécewuth A nfedged ok .subd. atdineanpRé eacreinioesaihan 3
osition according to Caim32, wherein said
Ur?ﬂSP@“ra’ﬂt%rﬁal”ng"’lle 34. The phar naceuti cal

conposn tion according to Caim 33, wherein sai d

onpound is a sodium salt_of al endronate. The
&Rar nEE%BPPr@%ﬁceHB??AGQWP%%BW gnade P@"@I% whgeein said

WBRILBLAD &3 EomBEOIROISRSH ihSTapfm dronate. 36. The
phar maceuti cal conposition according to O aim 35,

wherein said conmpound is a sodiumsalt of

Bam d“rﬁé‘gh%mé’céutlc-'—e{‘%oﬁ]% mﬁlﬂ&?ﬁéﬁdr&iﬁg t&@mﬂ%zlf \AMBFTebr n said

accordin darm3 erein sail micosa ane
gooweund iscplenranates a prot ecti ng enzyne.

34. The pharmaceutical composition according to Claim 33, wherein said
compound is a sodium salt of alendronate.

35.  The pharmaceutical composition according to Claim 32, wherein said
compound is pamidronate.

36. The pharmaceutical composition according to Claim 35, wherein said
compound is a sodium salt of pamidronate.

37.  The pharmaceutical composition according to Claim 30, wherein said
mucosal membrane protecting agent is a protecting enzyme.

38.  The pharmaceutical composition according to Claim 37, wherein said
protecting enzyme is selected from the group consisting of superoxide dismutase
(SOD), glutathione-S-transferase, glutathione reductase, catalase, and

enzymatically active portions and variants thereof, and the pharmaceutically
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38. The pharmaceutical conposition according to Caim
37, wherein said protecting enzyne is selected from
W@ b®8g6386Hp consi sting of superoxide di snmutase PCIBOEY0N7/083742
gl ut at hi one- S-transferase, gl utathione reductase,
catal ase, and enzymatically active portions and
variants thereof, and the pharmaceutically 30 BFF
%@é@ﬁtgﬂé%altJ%bWa%G hiaraSCHVENTBiRE 16194 tiedr TR K- 01
patent application.doc WO 20087 063865
ISWQ)SZDQ'?/"D%@‘PHZ acceptabl e salts, solvates,
hydrates, and prodrug forns thereof, and
st ereoi sonmers thereof. 39. The pharmaceuti cal
S8npodhe pbarmaseotical BeMPESIPARSEBAING ih etadnB8; waerein the
s SOD. 40. The pharnmaceuti cal
gﬁ%gtgbtél?%xﬁ%é%ggbdd I'ng to Caim 30, wherein said
rrucosal menbrane protecting agent is a protecting
g no 4 [ .
accor gﬁ% BH%lrmagaeu’waer Egﬁﬁ \ME{E&? Hl:éoq‘alh% 4 gjagr?legg'f Wﬁerelr}n S nlg
aniadsalsmemerapel poteetihd agant ishae portesiipgaomso atidng  of
taurine and cysteine, and pharmaceutically acceptabl e
salts, solvates, and derivatives thereof. 42. The
phar mmephfamadceomm@smtobgnoraamrduhggo Ctairdl 40, whéfein said

wherein said ote no . acid is taurine. 43.

BrRe i raea e RrS PR SHBE LT R BHB AL T e adinieand

wzgémbnaﬁcapﬁammc@uww APcAHTAO sakd, Goivatesy ah@tdatidds
har maceuti cal conposition according to O aim 30,

in said mucosal menbrane protecting agent is a
pr ot ecting peptide. 45. The pharmaceutical conposition
according to Caim44, wherein said rotecting
gept i dBe Phargnagenti¢al saaPogiEoN W@ﬁﬁﬂ%&'ﬁé’ﬂlt‘ﬂc wherem said

%@&Q&ﬁ{ térﬁlﬂo%‘éfb%%d?&et o Claim30, wherein said

onposition conprises two or nore of a protecting
enzyme, a protecting amino acid and a protecting

BSPLL SR B RS Sl BRAR el Wresiae

paotdctingaareiodbianyl iagysteinaci d i s taurine or cysteine and
said protecting peptide is glutathione. 31 BFF
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44.  The pharmaceutical composition according to Claim 30, wherein said

mucosal membrane protecting agent is a protecting peptide.

45.  The pharmaceutical composition according to Claim 44, wherein said
protecting peptide is glutathione.

46. The pharmaceutical composition according to Claim 30, wherein said
composition comprises two or more of a protecting enzyme, a protecting amino
acid and a protecting peptide.

47.  The pharmaceutical composition according to Claim 46, wherein said
protecting enzyme is SOD, said protecting amino acid is taurine or cysteine and
said protecting peptide is glutathione.
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wabmspésssiraceut i cal conposition accordi ng to QPGE/IS2B07/083742

wherein said conposition conprises a protecting

enzyme, a protecting amno acid and a protecting

peptide. 49. The pharnaceutical conposition according

e, C ¢hérb39rmé/&é9t*@a| eoﬁ@bgmowaéédmsﬁg% Clen 300 WP@Rdih 588
is an aerosol p ar naceuti cal Con‘pOSI tion

&EEWPaIIAY CP’BP@% %P@@e,c’“\ﬂﬂ ENEYHe saPiediian §8uno peidand a

I SebithAsd@a8l . 51. The pharmaceutical conposition
according to Caim49, wherein said aerosol is a
solid aerosol. 52. The pharnmaceutical conposition

cor di n . ' I
S pr o gnaf Bl somoBIEE LB 15 B R AR said
ebapoadaiion caopositionds amadioadlm 52, wherein said
powder conprises particles ranging in size from about
1 to about 100 pm 54. A kit for use in treating a
$0bj ethe sharfrmdeutjpeﬂ compasibomecamidiog xd Ctaimai%s easeein said
caondi LJ on | d ki t conprising: (a) a bisphosphonate
190 'Se?g@rw a%rﬂa (b) a mucosal nenbrane protecting

agent. 55. The kit according to Caimb54, wherein said

cos nbr ane. protectin e s a.protecting .

oy mihe BBArauta SaEper it gt iten i (a8, REpidtsaic
S_laboNMecOsAil Jeeddal.ane protecting agent is a
protecting am no acid. 57. The kit according to Claim

54, wherein said nucosal nenbrane protecting agent is

&opr Oﬁ'ﬁcﬁlghélrgn&%mlééﬂ%om%@sltlgrﬂzﬁcd@&ﬁ@%‘%lm-ﬁil Wh@ddn said solid
F: \ DOCUMVENT\ TEI K\ 01 6wo\! TElI K- 01 6Wwo pat ent

apAsoteaMmirisedscdWpoMeeB/ 063865 PCT/ US2007/ 083742  58.
The kit according to Caimb54, wherein said kit
conprises at least two of a protecting enzyne, a
PBot edhe phammaosuticat camapasitian peestrdiog itm@Iqbr@pﬁa wbereygsaid

é%&‘/dlé} Eorﬁﬁ%%a%lé aﬁp@be ?‘%e fr‘Pfﬂ?é@duﬂﬁB fﬁoe;%' ng

nzymne i ng am no acrd aurine
or cysteine, and said protecting peptide |s

%|4!Jt a?—\%t%ﬁ]se in treating a subject suffering from a bone adsorption disease
condition, said kit comprising:
(@) a bisphosphonate active agent; and

(o) a mucosal membrane protecting agent.

55.  The kit according to Claim 54, wherein said mucosal membrane protecting
agent is a protecting enzyme.

56.  The kit according to Claim 54, wherein said mucosal membrane protecting
agent is a protecting amino acid.

57.  The kit according to Claim 54, wherein said mucosal membrane protecting
agent is a protecting peptide.
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58.  The kit according to Claim 54, wherein said kit comprises at least two of a

protecting enzyme, a protecting amino acid and a protecting peptide.

59.  The kit according to Claim 58, wherein said protecting enzyme is SOD,
said protecting amino acid is taurine or cysteine, and said protecting peptide is

glutathione.
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