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WD 2004/ 067005 PCT/ EP2004/ 000888 LI QU D
PHARMACEUTI CAL FORMULATI ONS OF PALONOSETRON FI ELD OF
wOokR4IRKEBITI ON The present invention rel ates t®8CT/EP2004/000888
shelf-life stable liquid fornmulations of 5
pal onosetron that are especially useful in the
preparation of injectable and oral nedicanents.
BACKGROUND OF THE | NVENTI ON Enesis is a devastating
consequence of cytotoxic therapy, radiotherapy, and .
post - LNGPPHARMA GEVTIOIEORITIATIONSOF IRMIONOSETRON
affects the quality of |life of people undergoing such
treatments. In recent years a class of drugs referred
to as 5-HT3 (5- hydroxytryptam ne) receptor
ant agoni sts has been deixeheoretieiieinfiORat such enesis
by antagoni zing cerebral functions associated wth
t he FireHpgestAC eifedfion SRt WISshOIIIOstMle liquid formulations of
S- Hydroxytryptam ne Receptors: The Lancet Sep. 23,
palapeetepnd thapfase eespeaially tusefult herthe rprepmatiomygf wjectable and oral
j ss i nclude ondansetron, granisetron,
Ingpgggﬁ%%n, tropi setron, and dol asetron. These 5-HT3
ant agoni sts are often adm ni stered intravenously
shortly before chenotherapy or radiotherapy is

during & cycle of BRSRGRROVERETEE iGN ar apy 1 n
ddition,. t e oft [ as tablets.or ora
o b B SRSy o s it 8 os
opRehtive ieh it AR, that diagicABs affbaitheUGAls 6f lifeld fddpledidBrgoing

i& the patient is self-adm nistering the
sueh eeAMEN Epe diti EecPigiyREh. 2 Bdesaust dagre referred to as 5-HT3 (5-

hyJIRGHR | : ' c ' .
ARG YPRRART HldcbioR AR A8 Hnd BELH foy BIRBEY P W suoh emesis by
angapohigingtoerebrhl dericyionnaseqcidted wishi K HHTd eseptablSee Dyugs Acting on

1 0] ranenesi s-+.nhi bi ti uc a 5-HT .
> EAABI R R0 SECFFRS T b , PL B3R erefoet 80 herin
Dsugb svigti ithis| olass Uinsiude bnddlietrda, esaiitetohaA8®s@fonp tidpiketron, and

“,antagonjsts _has not 25 proven especially hel pful
o5t g TR h

Thg R8P 3-thisetitagnpinks st ofterdatigisteraddnisaysraustipthopopefore

cHRHOBIARY BF Padfothdr B ik YnilTREK GhE Chr VRVRINBAIONRA rhdte BEinloRSSduring
effective in controlling delaged nausea and vomting

2 gyeterficheypotherapnor diothenipyi iyadditisne theprers aften Supplird akfablets or
o 5GF 19 e B SRR M B i S o o

the drug if the patient is self-administering the chemotherapeutic regimen.

Because some chemotherapeutic agents can induce emesis over extended periods
of several days even when they are administered only once, it would be desirable to
administer an emesis-inhibiting drug such as a 5-HT; antagonist every day until the risk
of emesis has substantially subsided. The present class of 5-HT; antagonists has not
proven especially helpful meeting this need, however, because the 5-HT3 receptor
antagonists currently marketed have proven to be less effective in controlling delayed
nausea and vomiting than they are at controlling acute emesis. Sabra, K, Choice of a
5HT3 Receptor Antagonist for the Hospital Formulary. EHP, Oct. 1996;2 (suppl 1):S19-
24.
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WD 2004/ 067005 PCT/ EP2004/ 000888 Recently, cli nical
i nvestigations have been made concerni ng pal onosetron,
waea 20W6 T3 recept or antagoni st reported i n UPSI/EP2004/000888
Patent No. 5,202,333. These investigations have shown
that the drug is an order of magnitude nore potent
than nost existing 5-HT3 receptor antagonists, has a
surprising half-life of about 40 hours, and is
effective to 5 reduce del ayed-onset nausea i nduced by
e henREasaTn ﬁEB‘F?lcm‘éifEﬁ%t&Qns Peveekesn madg canfesting palonosetron, a new
5pat,qR ¢ hilst! depdtted HQu & | t -
e S PRENY0. PR 10t IS heibations
hayeshow that e drg; BER 0883 ofl meghibsle snaa potentrtharemostsexisting 5-HTs

' of al onoset .EN anple .13 that, . .
re B A s BB EARIHC o ¥50 4B, et i effective to
reBadeatetryed-ooset hiliseal ddddd by@hembyiapasie apEiQ e eteg, fBmSulating
o make lsotonic Citric Acid Monohydrate 1.05 ng.
PAGRASTHAD P b Ehemplatians Bas noyprpvep an eassiesk, tmcatiyeue to shelf
sthidlityUlsdids ON UNRS Pk, .05 22, 73R hej f; bid i
I eggutsharsi the 1-2 year tine ggsrc%cs)ﬁ rg{leqlﬂ?%%gb@ytf%%ngﬁattﬁn of
PalQROsIFIT in €Xample | 3 iHap centajngithe follosvingmgredisetst on , its
uses, and nedi canents made wi th ondansetron are
disclosed in U S. Patent Nunbers 4, 695,578,

B
CATAS,

—O i I SO i \f A s CH- S e
A axdiproseirenitfel as zofran(r) hnd islO-Hfimated for

prevention of postoperative pausea and vom ting

( PONRgxtroseMeBehydhederot her apy- i hducedy.s duseke Bothnic
vomting (CINV), and radiotherapy-induced nausea and

vori CitmA¢iRMoviphpdratei t i s avpi | abl EO:mgan i nj ection,
tablets and solution, and as Zofran CQDT(r)

( ondsmised Hedoxideal |y 20 Di sipt egr ad.iggglabl ets.
G ani setron, its uses, and nedi caments nade with

granwsetron are disclosed in | US Rafenl Nunbers

4,886, 808, 4,937,247, 5,034,398 and 6, 294, 548.
Commercially 1t Ts :
The formulation has a pH of 3.7 and a shelf stability of less than the 1-2 year time

period required by health authorities in various countries.

Ondansetron, its uses, and medicaments made with ondansetron are disclosed in
U.S. Patent Numbers 4,695,578, 4,753,789, 4,929,632, 5,240,954, 5,344,658, 5,578,628,
5,578,632, 5,922,749, 5,622,720, 5,955,488, and 6,063,802. Commercially it is
distributed by GlaxoSmithKline as Zofran® and is indicated for prevention of
postoperative nausea and vomiting (PONV), cancer chemotherapy-induced nausea and
vomiting (CINV), and radiotherapy-induced nausea and vomiting (RINV)n and it is
available as an injection, tablets and solution, and as Zofran ODT® (ondansetron) Orally

Disintegrating Tablets.

Granisetron, its uses, and medicaments made with granisetron are disclosed in

U.S. Patent Numbers 4,886,808, 4,937,247, 5,034,398 and 6,294,548. Commercially it is
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2 WO 2004/ 067005 PCT/ EP2004/ 000888 distributed by
Roche Laboratories Inc. as Kytril(r), indicated for
woheo4meawent i on of nausea and vom ting associ RCEMPHOUA00888
chenot herapy or radiation therapy, and is offered in
tablet form oral solution, and as an injection.
Al osetron, its uses, and nedi canents nmade wth
al osetron are disclosed in U S. 5 Patent Nunbers
5,360,800 and 6, 284,770. Comercially it is
distritsted byiReehetyaboratasies S enKyITHR, idicatsd ferribs preyention of nausea

o] SO LR SRRUEREI Bl B BLAt By CRRRLA bt
forb) 984 BolHor, afd nom m@Ection hydrochloride) and it is
indicated for treatnent of PONY and CINV. 10

Dol a’deﬁetmm,, itd tses,usd Smedivathemsdhaden®ith alogecha aWbtdliEclosed in U.S.

Pa g uig %rgn 3288 ﬁg SC'dg%%%4égpme 6?1351'%{;:%[{ [}!rg 1S dlstrlbuted by
GlaksSnkitHRUInRds b¥trow@nt i s Pharmaceuticals Inc. as
Anzenet (r), indicated for prevention of both PONY and

Cl NYfirot&ifioh s éo‘imﬁérﬁfafl? deﬂablte heNGOSHME N viEE) €As 0'895’36“5 68-4

i ntravenous solution.” Therefore, there exist's a need

(trppipetepnpaCAfos 0P &A9-Yot rﬁmasqﬂ@n Iyidrochiovisiep asédt istEdicated for
ﬁ§$ﬁgﬁgf§@Ngﬂidkﬁﬁ@eby i ncreased shelf life. There al so
S a

need for an approprlate range of
con i aps.for_hoth.the e nt ago
oina s 3Cucef ol thotilein g PR SRR AR Rbsed in
U.80 Phidnf uinbetsab @1 IIEM nghdad,bo6,mss. gt(ﬂcﬁﬂnmiah% t1hh§ dlstnbuted by
|ncr sed [ obj.ect of the present
AR YBHC%“’%F E%‘ Z?Wﬁg?u}ngtqasﬁ Yo prevgnéinG 96 PPB O and
cﬂ‘wﬂ hR¢ Rlio6frded Mth@fdrﬁ(iff%aﬂﬁ& oP BRIMRGEHhE Sothticht abi 11ty
for preventing and/or reducing enesis. It is another
obj aGbrefire! fierd BYSRtd Ak for Y woﬂgs fBn 3612 %ﬁﬁﬁétﬁﬂ' Gith HGLased
of concentrations which wll “sta I ze formul ation
stabdity anditheyelPaingreasedt shel nydr"lﬂil@tﬂ dsd duists a neeldsfoa an appropriate
r tion.to rov i.de
ropddf PG B PO SYET B BRO n mrapscgptcay
ac@iptdbls gertiesd ﬂ[aag@ouldltfatlﬁtaad Sakiy abfo@lﬁﬁlaﬁén twi¢h this increased

|qyent|on to provide a fornulation of Pal onosetron
stability

It is an object of the present invention to provide a formulation of Palonosetron
hydrochloride with increased pharmaceutical stability for preventing and/or reducing

emesis.

It is another object of the invention to provide an acceptable range of

concentrations which will stabilize a formulation containing Palonosetron hydrochloride.

It is a further objeét of the invention to provide a formulation of Palonosetron

which would allow for prolonged storage.

It is also an object of the invention to provide a formulation of Palonosetron

which would allow terminal sterilization.
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which would allow term nal sterilization. 3 WO
2004/ 067005 PCT/ EP2004/ 000888 SUMVARY OF THE
WORMENET@S The i nventors have nade a series of PCT/EP2004/000888
di scoveries that support a surprisingly effective and
versatile formulation for the treatnent and prevention
of enesis using 5 pal onosetron. These formul ati ons
are shelf stable for periods greater than 24 nonths at
roomtenperature, and thus can be stored w thout
refrigeration, and manufactured using non-aseptic,
termnal sterilization processes. In one aspect, the
i nventors have di scoSIMVARYQE THREWINZIONMns whi ch
include the active ingredient palonosetron require in
s omel e &variewss hag) padg pOsdtics [od &mmmesoﬂlabsmmort Gurprlsmgly
I S t ch
o A8 e P QMR Rt Yool kB BTERGT o e using
rylenasetomet These famubgibnware shalé sthblatforymatiods gredicn @ainl 24 6nths at

d Thu ne nt..the |nvent|on
ro DG dne S s B0 B ST Uhel Fefigeintion, Gt fromtectured using
n@Ereepty tdmglrﬁrstélﬂﬁzaﬁbmﬁroeéﬁﬁé‘sl s conprising a) from about
0.01 ng/niL to about 5 ng/nL pal onosetron or a

pharixeme ubpeeglthe/ind6meRtAME Bisdietedt AR BRuIaRRE WhictBinclude the
harnaceutlcally 15 acceptable carrier. The inventors

a‘ﬁ‘ﬁ% ingfeshion prloppseen eqdaire ithsemepipstamties 9nlynlgl'h éhe amount of other
6 &h ns i
pr P g%iéSI 6»912 c?fgﬂc%’tllrlllg?ggé tgéattl hl%élgr\{vhl(él? g&xﬁﬂg g&nosgf rt e use of
caneeningtions afipslondsetioe ffartelow thoamthhhwould niﬁdldaﬁi? bk expddeed. Thus,
ol uti on

[ vides a har ceutlcal
g BN BB g v ok T PRed) et Sableopluten for
prpﬁdnﬁﬂ@ﬁﬁteﬂ@ﬁng) émasmlitﬁﬁp'ﬁ:b@@t&)l 6l a%oﬁkqp@pﬁ‘@mx]? tSMdut 5 mg/mL
her eof ; and phar maceutically acceptabl

p %ﬂolseftg\n oI p]éarﬁlppqu,tlsq;ﬁya%mtaue galf themgodiuandsb) a pharmaceutlcally

aclepiI8targGPOdi ment the invention provides a
pharmaceutically stable solution for preventing or

I edUeNBvaltS:s 1ive SRR (ﬁéc%gerg ar rraabgg (%JI 1 ggjthg Fo2RMon’s pH

5.0 mg/m pal onosetron or a
ang{es egprigient cenpentrativas eofs; pdsmbhﬂ @binoteastOthe (Btaﬂulﬂﬁy tof Ifdlbnosetron

les. gitrate buffe rom 25 ahout .0.005 to
R G R S A LT I TN
plﬂrrﬁmmﬁfaﬁsi §tah:ﬂé dohgioAdebr t preverfihg 'S dubing288esds comprising a)

palonosetron or a pharmaceutically acceptable salt thereof; and b) a pharmaceutically

acceptable carrier, at a pH from about 4.0 to about 6.0. In another embodiment the
invention provides a pharmaceutically stable solution for preventing or reducing emesis
comprising from about 0.01 to about 5.0 mg/ml palonosetron or a pharmaceutically
acceptable salt thereof; from about 10 to about 100 millimoles citrate buffer; and from
about 0.005 to about 1.0 mg/ml EDTA.

The inventors have further discovered that the addition of manmitol and a
chelating agent can increase the stability of palonosetron formulations. Therefore, in still
another embodiment the invention provides a pharmaceutically stable solution for

preventing or reducing emesis comprising a) palonosetron or a pharmaceutically
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chel ati ng agent can increase the stability of
pal onosetron fornul ati ons. Therefore, in stil
wanaiverooenbodi ment the invention provides a PCT/EP2004/000888
pharmaceutically stable solution for preventing or
reduci ng enmesi s conprising a) pal onosetron or a
pharmaceutically 4 WO 2004/ 067005 PCT/ EP2004/ 000888
acceptable salt thereof and b) a pharnaceutically
acceptabl e carrier, wherein the pharmaceutical

aca%@éft #plt etherepf jand Do Apphasmaceationiiy] aqqenfgblag@ameranmherem the
A ES 7 5
puDEF Ueﬁt‘?&all Q&E@!ab %Qaneaﬁaghlg sjg%lrlgfat-gg%gé E@%Iaﬁgg}ol
sealed mnth the nost suitable stopper and seal, other
suitable primary contai ners may be used, for instance,

but not limted ri pal also
nmeans a seal ed 3%nﬁa|%§?Eg ﬁ@gy§§ghgﬂﬁ§ﬂgﬂ%§s used
one tinme only, and includes breakable and
non-IbEFEERIGNE e gl ass vial s, breakable plastic vials, 10
mniature screwtop jars, and any other type of

cont“dfislémeafis a siall glasapaithimenfealed| wiith theonbst suiatde Bdpper and

ose of .pal onosetron iC II out 5ms.)
sedly P B tpﬁf@%ﬁ%%% B 3 b Moo efancBos ok it fo, pre-
filledrdydht@NsvialUslko ARans £ QARAI o%ﬁ‘?ame@ bf nﬁ@ﬂ?ﬁdlﬁfhﬁgm us¥d bhe time
be understood to inply the inclusion of a stated

only, egnincludag bigakably asd ayon-tspakabloLgassf viekohmeakable plastic vials,
t
il B9 S4p o BB ar i ey ol e Bpmatt 2o @faing onty
ong rmnége$esofmalosb®prsn (tPpicatyosbeut Dmls. reans (3
aS)-2, 3, 3a, 4,5, 6- Hexahydro-2-[ (S) - 1-
Az aliihequghoifit2 s gbecﬁﬁea'iioyl 1112 8088, ‘bomphiseiexahydiatiohs GHeh as
-| Hhenz[ de]i so U|n9I| I S efer resent, as
OB Sy P SR, dIL bprirsuaed B T os dROERPo oF dosiated

eléh;?éht htﬁtegélﬁﬁrsﬁb‘@e&t gﬂu@}i{f élBﬁeﬁt@' ihRYerDgr 6BRTbEBot the exclusion of
structure:
any other element, integer or step, or group of elements, integers or steps

-

“Palonosetron” means (3aS)-2,3,3a,4,5,6-Hexahydro-2-[(S)-1-
Azabicyclo[2.2.2]oct-3-y1]2,3,3a,4,5,6-hexahydro-1-oxo0-1Hbenz[de]isoquinoline, and is
preferably present as the monohydrochloride. Palonosetron monohydrochloride can be

represented by the following chemical structure:

*HCI
N

-
N\
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H 5 WO 2004/ 067005 PCT/ EP2004/ 000888 Concentrati ons
-- When concentrations of pal onosetron are given
waen@ina700s he concentration i s neasured in ternBCOEPL2IDE/000888

wei ght of the free base. Concentrations of all other
i ngredients are given based on the weight of
i ngredi ent added to the solution. "Pharmaceutically

accept abl e" neans that which is useful in preparing a

5 pharmaceutical conposition that is generally safe,

non-Gaxéniraginns -ndVhaneonisniiingis ofplgnaseiron gt grenhsrein, the
colf %{15@@ ln?ea@lﬂgd 1nntgllnirﬁdoq‘?het \Qﬂghtvg}lﬂ?eﬂfréesbagg € gﬁc%l%lra%ogso of all

veterinary use as well "as man pharnmacéuti cal use.
otHdPhagredi eres drie ivten pased oaphaweightseflingédiamaddedsta liiessotioa h

are pharmaceutically acceptable, as defined above,

and ‘RhamiacpokRsibs sactdptatlle’s nfeask phar Whahl @giveéful in preparing a

activit%# 10 Such_ salts include acid addition salts
PREBRIASHEIGH £OTPITHIoGR?IdS BRICHLIY SathneRs oA isithe biolagipaly nor
othet i@ R AGHIGbIR Ghd inchiiel Wat WhfiiflacdRbihble FoXdtdinary use as well as

phosphoric acid, and the like; or wth organic acids
huspaipharnagewticebusgci d, propi oni ¢ aci d, hexanoi c acid,

hept anoi ¢ acid, cyclopentanepropionic acid, glycolic

aci d‘fPhwmgwtma]éx iaggepltadptgt is:dtsé’lcmdz}ns n«sﬁl‘@ nWbiCthrd_, pharmgceutically
oL BB o a5ty PSS o, DAL Ly
Swoh (sdkshindiudx ybid riddition kel fored Giith, incrighria Atids 86dhths hydrochloric

l [ h I [ id, th | foni

acgica Elg 0‘9502{‘}8 :?S’Hagﬁ na gigll%g H{‘ugcn Ig{iﬂ,?g?ﬂosphori% ac%? igcllj theol?kle? or with
orgariiy HeRIS Y flchame ab8ifcORdiE, Bfoptbnic REMAZ &ML ABIIC h%ﬁﬂ:agoic acid,

p- chl orobenzenesul foni ¢ aci d, 2-naphthal enesul foni ¢
cyslepentanspropismie meish| dlinelie astd, dpyreiapinid,s icfionicid, auilopic acid,
sué(fiﬁﬁ%taﬁi}ﬁl {ﬁhﬁé’ 2@ [xgaééc g&l@,%fn?!ﬁg cha,]térté: ra%?d),( Xitlllé: ac"ilcﬁ Ib%ll’lzoic acid,

gl ucohept oni ¢ dci d,
o-é-Hydromebhydoghbhizeic ichly dinnxmticZacit) @ndndeléu ik thétBandBulfonic acid,

ci d), 3-phenyl propionic aci.d, trjnme acetic acjd, i

(B DT adePEmEaonS  4pd. TP e Tone  acid
be@bdheQiMoRicAGd, pHhibrabEnSersilfbnid ¥eid0 Xy ANMNRe i1 Raicd acid, p-

sallcyltc acid, stearic_ acid, nuconic acid, and the
tojuppesulfonic acheid i ofpmpinet e ut 4l | §-reatidpicrdeld. 22pat9-ene-1-

n i dige g 48 1. .

oo RXBP oL "B BERaB SR RrBBISHER ) e Lebonsti
acC éﬂih_abjflpropﬁﬁi_id rcidg drimethplasee beid) ttarg oblitylavetic acid, lauryl
sum{gcg gc):(lél,dgqucos’n?cdellclilcq',1 g?l%arug%na%}d? hy&%%%%%htlﬁmch%l%{ ggﬂcgﬁé acid, stearic
acid, muconic acid, and the like.

In addition, pharmaceutically acceptable salts may be formed when an acidic
proton present is capable of reacting with inorganic or organic bases. Acceptable
inorganic bases include sodium hydroxide, sodium carbonate, potassium hydroxide,
aluminum hydroxide and calcium hydroxide. Acceptable organic bases include

ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine and
the like.

_ DISCUSSION
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al um num hydroxi de and cal ci um hydroxi de. Acceptable

organi ¢ bases include ethanolam ne, diethanol am ne,
wonrb@tdazoos! ani ne, tronet ham ne, N nethyl gl ucanPaQe/Eaz4/000888

the like. DI SCUSSION 6 WO 2004/ 067005

PCT/ EP2004/ 000888 The fact that pal onosetron can be

formul ated in sone instances at concentrations of only

about 1/10th the anount of other previously known

compounds for treating enesis, surprisingly allows

t he Uasefagh thaigiieneseteon cende Sornpiateshinsiomedinstanges bietappentrations

oite Eglg a‘t;otifatl/ 10"‘%& %nﬂ)'ﬁgf bf roﬂley \P?%é@égﬁ%ﬁ&ﬁ‘la cgllﬂggulﬂds TP %atmg

dinment the I nvention i ca
eryesidh bepasihgly iabow$ the use ef/mt:em@tloms qu:dlmos"egcoﬁ fRYetow those that

wESPEE B skb@R, 2 A0 o P, Py Gmct Mo yeian provides a

pltdmamﬁcaugrwhbw sAutiREfoR PES Bitirgadr Y REBERhAR Conflsie®)- from
arly, in another enbodi nent the 1nvention

a“ﬂlb@@él %/@Lﬁe@h‘aa Songfdy PalPRASEiERN o apmt}@alb'eﬂcpfgptable salt
th%lte@plaﬁd %?lalﬁHaHHacgﬁt}caﬂ9la9& %o%tcgg-le‘f'o%ﬂa?gn %10 HeX L odlment

from about nose
the ringenpipm prevddagts mthoyl cafcfoerpulainhgasmhmnetchmroaﬂﬁ stablet dmhalon of

PASRLARGE DALY oFGRLAREE S5R0 L0 e SRR, G mom

paompisetramnoe ut p}mahhqeuﬁ&al@pﬁc&blbtebls adlatt thBebe O\gﬂh trh gharmaceutically
2 m t
sensaniiatlon fromabeit 062 mipt (o abowt LECE

ﬁﬁcﬁina@éﬁhbilﬁj zlc)ée;ﬁﬁﬂé”salt &e%f {HJa{ %nce éﬁga L o(#h 302 mg/mL to

advant age _associated with I ower
aboyt Q\V@%@hsfrorpab@tﬁ&@t mg’mh ts) atbh'et Gbinigimly, and nagtoptingtllgrabout
0.bbgARUg in a single intravenous bolus over a short,
dlsé%ete time period. This tine period generally

t end 10_to .ab cond
oX SRS, SR0MchOul SR O SRR R 3P B
pal@oseirddOis She abidis;. to zidimﬁm&r ey tiug Uh af siggld Qﬁitiraméﬂéustﬁlﬁus over a
plied in_vials that conprise

B BT P T b e B
seBSd RN QSBH IO t@tab@ut%rb%@d?ﬁig aht Qﬁbsp reﬁspéﬂi‘% 1soabg§t 10838 seconds.

The inventors have further di scovered
Ingae particAlgr embodimentthepalorpsstreyHs supplied in v1a1s that comprise 5 ml. of

solution, which equates to about 0.25 mg of palonosetron at a concentration of about 0.05
mg/ml.

The inventors have further discovered that by adjusting the formulation’s pH
and/or excipient concentrations it is possible to increase the stability of palonosetron
formulations. Therefore, in another embodiment, the invention provides a
pharmaceutically stable solution for preventing or reducing emesis comprising a)
palonosetron or a pharmaceutically acceptable salt thereof; and b) a pharmaceutically
acceptable carrier, at a pH from about 4.0 to about 6.0. Similarly, in another embodiment
the invention provides a method of formulating a pharmaceutically stable solution of
palonosetron comprising admixing a) palonosetron or a pharmaceutically acceptable salt
thereof; and b) a pharmaceutically acceptable carrier, at a pH from about 4.0 to about

6.0. In alternative embodiments, the pH is from about 4.5 to about 5.5, and most
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and/ or excipient concentrations it is possible to

increase the stability of palonosetron fornulations.
woherabToe, i n anot her enbodi nent, the inventi 8AT/EP2004/000888

provides a 25 pharnaceutically stable solution for

preventing or reducing enesis conprising a)

pal onosetron or a pharmaceutically acceptable salt

thereof; and b) a pharmaceutically acceptable

carr H from about 4.0 to_about 6. 0.

°1§i1ﬂ‘?113/§$‘1°9? 500 n ﬁlﬁf‘é? e manh G¥ATaRieR to thage ofhwkilhin dhe art of suitable
sdlitRHs A8 Sa s'foﬁch 9ﬁ of ffbﬁﬁh’llaﬁ&ﬂ NOrvy RREH }gglﬁfe%l%ﬁ: IsI Q{'e sodium

stabl e solution of pal onosetron conp
hydroxide anfbeysdrechlerisracid sohaionnaithet of:whllcbr caldd éptuaéll ® a‘.d_aist the pH
HEL and b) a pharmaceutically acceptable
oﬁgﬁ?lerﬁﬁg a pH fromabout 4.0 to about 6.0. In

al t e%r%%%\éle et dP %Etﬂ Lhe H | %so%é arpm%ce?mcally stabtle solution

abou

f@@ibﬁﬂﬂ@%ﬁ%ﬁ:&& epdis rasahbmm@% 2b6ut J.0ENE a%ﬁt BRMhg/ml
les to those of _skill in the art of suitab
PAIGHITP O 4 RparRcsutcally acospiable salt Fasrenfiand (b fonmaout 10 to about

16EXeAEhRIeY Hehdbiegs a6 gﬁch apdl 4. s V\ﬂ &30 0, me/ml EDTA.

hydrochloric acid sol uti el the ich cou
Sigylagy: & afjthest embpdiment thé inteatidn rpmmesu omethod| of formulating a

B L LN

ahoeti ﬁh@lmgnﬂ! mﬂsms;et’rﬁm'pf i ?hﬂ@aﬁé’dﬁgﬁl@b@dépt?slg falt ePROHAd (i) from
armaceuti c

iR LR Aout Y RIMR RSt a2y b P P ) st aborh 01085 st 1.0

mg@l BDTAI MOL @frad 5ﬁfﬂ§r%a§ (M3 fn? fhe tﬁﬂﬁi/o? Eltrgnll hoid LA PB? Qpeﬁf"&f citric
0.005 to about 1.0 ng/ A Simlarly, in anot

Walaﬁﬁﬂo WRECiiTRig e fit V@ﬂrpug IGWD@EI@HG, e trémges of one or more of the
kY eggbaigmecén%e%&hﬁ&f% ligok! v stabl e sol ution of

tron conprising adm Xi ng from about O. 01 to

about 5. an setron or rnaceutlc .
accept abI e salqith ? ]fo e ‘iOP}pnF? E%PH%B‘B?H oryHP aémace“tlcauy
abomcap@ecblmdlﬂ theibLn &icbhehtatisHl 6, aBRA0.08 rid/l. for HBut 1.0
about about 1.0 DTA. The citrate

E
buf f%%’“@agf% OHt '2 ﬂ%m%éf%tggb%li P 2imeg/md relonesgtron hydepghloride,

of qnﬁhh(@torﬁﬂaqﬁy%g&noa@jﬁlémodl umcitrate. In various
enbodi ments, thé ranges of one or nnre of the 15

foregoi ng i ngrgd T&%%atﬁ)ﬂ%%e e r It r%m: fle? 1n g Végncentra{]uon of

formul ati on may conprise pal
pharfiee eboruit tGitd aboutdtmjitimbles, csalSBOtnlmﬁﬁﬁcﬂés. in a
concentration fromabout 0.02 ng/nL to about 1.0

J The formulation may comprise EDTA in a concentration of from
about 0.005 mg/ml to about 1.0 mg/ml, or about 0.3 to about 0.7 mg/ml, and most
optimally about 0.5 mg/ml.

The inventors have further discovered that the addition of mannito] and a
chelating agent can increase the stability of palonosetron formulations. Therefore, in still
another embodiment the invention provides a pharmaceutically stable solution for
preventing or reducing emesis comprising a) palonosetron or a pharmaceutically
acceptable salt thereof and b) a pharmaceutically acceptable carrier, wherein the

pharmaceutically acceptable carrier comprises a chelating agent and mannitol. Similarly,
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mg/ mL, from about 0.03 ng/nl to about 0.2 ngy/ni

pal onosetron hydrochl oride, and nost optinally about
w020 /067081 . 20 The formnul ati on may conpri se BCTERR@®4/000888

buffer in a concentration of fromabout 10 to about

40 mllinoles, or 15-30 mllinoles. The fornulation

may conprise EDTA in a concentration of from about

0.005 mg/ M to about 1.0 ng/m, or about 0.3 to about

- d timally apout 0.5 nmg/m . 25 The
i e r st e Gy Hpade hat Mefedacdi thomlaing a
phamacdutitalBisthble sohitRIndipAneLa6h c&ﬁﬁiéiﬁ?icﬁ_ﬁ%@g%@ ?eélon?sre]:tron or

stability of pal onosetron formnulations. Ther:t _
a phammaceuficall, acepiable dpltnhereof aad ibh v eaiingasewgically despmble carrier,

TRIGL W | . t for reventing or
Wflglgﬁlci ng%g%eﬁ%kéﬁgglmﬁcg?pzagﬁ%)ca%gﬁr oh0 é‘{g‘ Porf 8%16131@@ agent and
mghiitola clohet dhelalihg agent de ptefbriely SEDTA hlﬁi’\;\h&ﬁ)fvaﬁmt ﬁﬁbc%iéments the
t.ically.acceptable carrier, erein e
et L O U L
froinedbati 0195 agHnl. 18RABWTEINM niAhL o3itin abdut 0.3 § %Qgt 0.7 mg/ml, or
2004/.067005 PCT/ EP2004/ 000888 in another enbodi nent”
MER ORIRAdK P Gy Sk s Imvariaup smbedinfentsrthe aannigolais present in a

cBftRBeR Yt fr6R! ab¥utSior g/nsd%) Ubdf? %O%fmg/ﬁ'h,of?gﬁ %fxguq 0.0 mg/mL to
ri sing adm xi ng a) pal onosetron or ’a

aﬁ%r?}gg%e@am, enfrom ahewdPtOablabow 4510 hgiml.eof and b) a

pharmaceutical |y acceptable carrier, wherein the
pharlhiseeblei oahtlytiens ceptyiitalyclarmileted ee rmatéde SoRitions in which

' . d itol. The.ghelating agent is
w08} 44 0505 2l R Lo L s
genkellpthynie againbnil oresea&Let ﬂh\rbrﬁgcdg@ﬁt@,n&ﬁ@ﬁﬂgogge%fsoéf QU osity

about . 0. 0Q5 to about 1.0 ng/nL or = from about ( '
a%‘?ﬁ‘?mNgB“ butyrihetic \gyyqetensis Felyde.atroeng Otherst anadnital, sorbitol,

saBchArd¥8/ §cehaihe, %%alﬂﬁta{c@ﬁhlhﬂ%@%’ %torocﬁlaﬂ%/emi Hl“hlgsne agents are

various enbodinments the nmanni s presen
gepgbe Rrasentiin souskntations ibexsessldr. MOmg/ml ot A5@ byl 8Bedused as

. . [l 10 about 60.0 ng/m, .
Bl AT s, BTk sonp B eaBPubived
sofner ofithatendrogingengs b fHeCakbtioh i Whithefla@fitoR GISAME simply as a
sol.utions in which water is the primary excipient.

toRPIYIng pgSnt ations will differ frominjectable
general ly by the additional presence of

f | ations . ¢ ese _
fF;%‘F?ﬁgn'g]@E?ﬁssf’f &1 Biesery invrntion | are rpatioybalyi sujted for use in

injectable and oral liquid formulations, but it will be understood that the solutions may

have alternative uses. For example, they may be used as intermediates in the preparation
of other pharmaceutical dosage forms. Similarly, they may have other routes of
administration including intranasal or inhalation. Injectable formulations may take any

route including intramuscular, intravenous or subcutaneous.

Still further embodiments relate to improvements in the ease with which the
palonosetron formulation can be stored or manufactured. In particular, the inventors have
discovered that the formulations of the present invention allow storage of the product for
extended periods at room temperature. Thus, in yet another embodiment the invention

provides a method of storing one or more containers in which are contained a solution of
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agents. Natural or synthetic sweeteners include, anong

others, mannitol, sorbitol, 15 saccharose, saccharine,
wagparobzooe, acel sul phame K, or cycl anat e. TheseCageniog/000888

are generally present in concentrations in excess of

100 mg/ M or 250 ng/ M when used as sweetening

agents, in contrast to the 41.5 ng/m concentration of

manni tol described in sonme of the enbodi ments of the

anentlon whi ch nnltol Is acting sinply as a
PRIgRAsER e, Ph Pg@’é?ﬁceut Iy Receptableysad; thémf PIpTiENg e qweiding a

rdoRtY &Jakipeis; r@adl)a(!ﬂel gpllﬁ&l Y oSithih
|njectgglggané oral 1iquid fornuta ?oﬁ@iﬁggtOIInmn jning  the

tegwerpiye of ttho doanh at grdater §hﬂmab0@h$emd)’5, oha0 eiegfebe celadusy end c)

t be u i at es
<305 BSOS B R Up o BB e 19
mbnilhﬁ'g524 fionthk ar nyare (e yprefoyblyans &E&ﬂfngr%eﬁth@f wherein (i) the
dm ni strat.i on |ncawd|n |ntranasal or inhal ati on,

Ao PP AR Al G7IL TheERpt { RS aBhgn 2 Fangegireiéon of from about
0.0n (hhglﬂﬂLr’t@ abBﬁtriiﬂ)THfg%HLa{il th@ﬁﬂ%‘f@ﬁpélﬁut% 1S YRGHLRRE Qld)sto about

Still further enbodiments relate to | nprovenents i
6.Pndiistsesoliition campsestiinan apeutdhistot shont 5@rmgt’hﬂtpahmomn or a

p}Q%n%eﬁﬁ@aqilyOarcc ?jé 8t HERGr f{% ?@c{u&] 46% h?ﬂt al?)ﬁ Jpillirgeles citrate

I nventors scover ed
buffes apd é?smntabmmﬂeﬂm torebaltil DO rag/mi BT Af (ut)rtﬁe REIREHE boﬁlpﬁses a

nded . peri.o t.roomte r at Thus, in yet
o R 5L S GRS G o 230 0 o 160 Hkiesds of a
cithte buffed. Nng one or nore containers in which are
contai ned a solution of 9 W) 2004/ 067005
PCT I"ER2GMB00BER foRed RO SRR aRo pl@l?cfsnﬁé‘egu&/!eﬁ b ! ¥rminal

%ﬁftable sal t_ thereof conpr|3|ng a) provi
St‘?rg 10 5Pesieh gitls Hied manulagturing r eroeesat a|Tﬂlelreﬁzre b)n still another

t ft

B B R O, el AP

a ﬁﬂ@fl@) of Bﬂlmqsctg)nscm zdphamiaaswuealgz adaelﬁﬂjléi s10 ﬂfékéo@ fcoﬁh ﬂsmg a)
one

rrfBond, SRS etle “BPe £EitaBRS (Eorabl comnga B) fling sed

comtaividhs vith whelution of ipAlohdtetroRdl 9 AESBIHA eNironment; c) sealing said
armaceutical salt thereof is present in a

filledn cptipers; pd o) ftedlining sald seldl fgdntontaneaowhesin () the
pal'EﬂfoE@fvon(drlﬁhafrﬁ‘a%(eﬁiéa?galﬁ!ﬂ@reﬁf suﬁrle&ﬂtl Egnc@?ﬁr %gfﬂf;%%ﬁtabout

to ab uth on conprises
0.9 mg/melp tadhwut 5 Blwnhgﬁll)’thegﬂ-[ ofiths eblluﬂm Brfran about 4.0 to about 6.0,

har |caI ce alt thereof, from about
(11§Ofﬁ rg%ﬁbou tco:[lg frppﬁﬁl? 1t It%ltagout ? 8 mg/ml palonosetron or a
pharmaceutically acceptable salt thereof, from about 10 to about 100 millimoles citrate

buffer and from about 0.005 to about 1.0 mg/ml EDTA, (iv) the solution comprises a

chelating agent, or (v) the solution comprises from about 10 to about 100 milliMoles of a

citrate buffer.

10
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10 buffer and from about 0.005 to about 1.0 ng/m
EDTA, (iv) the solution conprises a chelating agent,
wonroop7amhe sol ution conprises from about 10 t®8Cam®2H04/000888
100 mlIliMdles of a citrate buffer. The stability of
the foregoing fornulations also lends itself well to
termnal sterilization processes in the manufacturing
process. Therefore, in still another 15 enbodi nent
the invention provides a nethod of filling a container
in which is contained a sol BXAMRLES pal onosetron or a
phar maceutically acceptable salt thereof conprising:
a) Bravridi InGSTABRIANG P@re sterile open containers
(preferably 5 m. vials); b) filling said containers

Wi t hAatsigl wisl Ad@hedP8 RRARRE TR ekt Bf gﬂrbhaﬁﬁﬂliat?ons cqntaining
pajm” ronnment; c) sealing said filled containers; and

nasetEon hydsochiprids; measaangthe stabilite dt #BGAPHEG 5.00Tak; @nd110.0.

Thd destiR8nd rmaceutical. . sal er eof
B R A B0 RE B st i Uy 5
mg/ nL to about 5 ng/nL, (ii) the pH of the solution is
fro RLE 2 ¥ (h (MONEENITRAT(GN RANGHIe sol uti on

conpri se from a_lbput_ O. O to about 5.0 ng/m
pal ohdeeulasionoptimizatitrastudicess perfothyd ateent apkems@hltdesion

out,10 t bout 100 mllinmples citrate
scfBHE Phers T RROM e nloBd ST® apiiee o v rgenie terspmyopriat
coficeniratitue ramgésufor palorR et I5@sochlodide £64 ﬁs%}nﬂg P46 Eﬁﬂmﬂ% itrate
so] ut i rises fromabout I0 to abo 18
b‘ﬁ%fje% Ké %%WP@ED%?%&% 818 Ehe lezd%\ﬁ@DZ@*omdoﬁme)suffer were
Rctbd BRZHAQM/ - , Bl L} ZI NG,,PH
T Lo o RSl fOrMEol Sl O oo BY Rplgfld ey
ER5A B154 prsh0 mivheitiataibnfer a0 aHoMO s B esulisyd ttocsthdy indRated that

' (Jikty at.80C at. pH 2.0, 5.0, 7.4,
pal o Rl APl ot icel e B ico st gatest
stabylity oednl ab thedewess palosdsesbrodineeratatipid. 5. 0. EXAMPLE 2:

STABI LI ZI NG CONCENTRATI ON RANGES A formul ati on

opt igy LN wa erfornmed using an experi nental

desi]&[@ﬁ)‘LJE %X{ our lots of drug product

wer &, anal yzed .to i nvestjgate_ the appropriate

con ?é’ HP?‘%Q‘?’W fp %ﬁﬁ%@%ﬁ%@%@ Figiaterhpdfeowpreprengecd
in¢l0difP eif@h B)-sodunPekloridl dFib) mahihitd12fe palonosetron hydrochloride

formulation including mannitol showed superior stability. The optimum level of

mannitol required for an isotonic solution was found to be 4.15%.

EXAMPLE 4: FORMULATION I

The following is a representative pharmaceutical formulation containing

palonosetron that is useful for intravenous formulations, or other liquid formulations of
the drug.

Ingredient mg/mL

Palonosetron Hydrochloride 0.05*

Mannitol 41.5

11
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10 buffer (0 to 80 mV and
| evel of EDTA and citrate b
wonodve7oopt i mal fornmul ati on,
formul ated with
at pH 5.0. The results of t

pal onosetron concentration was also a critical

in chem cal

gf

stability, with

the | gwest nalnnncptrnn

EDTA (0 to 0.10% . The
uffer were selected based
whi ch was shown t ®eCD&EP2004/000888

EDTA 0.05% and 20 nMcitrate buffer

his study indicated that
factor
greatest stability seen
concentrations. 15 EXAMPLE

3- TERT& Fyl NG AGENT For nul

ations @ pal onosetron

Ny o PGl Bl ©f tTate buffer—were—prepared
inclu %an e?lt her a) sodiumchlori é‘for b) mannitol.
The Qatioaddetron hydrochloride forsglation including

Mt - | chnun

FRAR —showed c-llpcrl or—stabili f\l The nntl mim | evel

of nitol required for an| isotdhi-& &8lution was

F oungh dien Dy dfo R B0l ek MWBLE & eRygbAg s ON+—The

following i's a representativie pharneceutical
hbfdé‘?c‘rhﬂnfwtﬁc&ﬁobéwnal ning pal gnosetron that is useful

for— TOUSE m-at+oens,—er—ether—H-guid

forrru{: %lﬁéc,}ﬁs etutf?é drug. Ingredient ng/ni

Pal onoset ron Hydrochl oride 0.05* Mannitol 41.5 11 WO

200 : FORMER2I6MAI000888 EDTA 0.5 Tri sodi um

citrate 3.7 Citric acid 1.5

6 WFJ g.s. to 1 nl Sodium

hydrhe dellswingt isor aspbesshtapive SphrhabuBical N ¥eHREMHA" 'cGntammg

LR R oetobi o

phar maceutical fornul ation

as a free base EXAMPLE

ﬁ@nﬁ <1 gthep Hawd dormadatipns ofthe drug.

contalnlng

Ingredient mg/mL

Palonosetron Hydrochloride 0.05*

Mannitol 150

EDTA 0.5

Trisodium citrate 3.7

Citric acid 1.56

WE] q.s. to 1 ml

Sodium hydroxide solution and/or pHS5.0+0.5
hydrochloric acid solution

Flavoring q.s.

* calculated as a free base

EXAMPLE 6 -- STABILITY OF PALONO

SETRON WITHOUT DEXAMETHASONE

The physical and chemical stability of palonosetron HCI was studies in

concentrations of 5 pg/mL and 30 pg/mL in

5% dextrose injection, 0.9% sodium chloride

injection, 5% dextrose in 0.45% sodium chloride injection, and dextrose 5% in lactated

Ringer’s injection. The admixtures were evaluated over 14 days at 4 °C in the dark and

for 48 hours at 23 °C under fluorescent light.

12
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pal onosetron that is useful for oral fornulations, or
other liquid fornulations of the drug. 5 Ingredient
wogHo67(8al onoset ron Hydrochl oride 0.05* Manni POT/ER204/000888

EDTA 0.5 Trisodiumcitrate 3.7 Citric acid 1.56 WJ

gq.s. to 1 nm Sodium hydroxide solution and/or pH 5.0

0.5 hydrochloric acid solution Flavoring g.s. *

calcul ated as a free base EXAMPLE 6 -- STABILITY OF
PALONOSETRON W THOUT DEXAI\/ETHAS(]\IE The physi cal and

ndi ea i
conc bt s BN rlloha R MRS e e i d librfe Vo
bdg3jo® el iRfisioR sUiGRk %Hc@ﬁﬁa@i'bhgﬁ‘ d%%dlnj LOEVah?aﬁ’ons for

extrose in 0.45% sodi um chl ori i on

plgaical aﬂ&ha%aamthbanﬁya&eeaperf&nﬁg@bn Sarh dglbs&ﬁkéﬂﬁttlaﬁ? 8nd after 1,3,
adm xtures were eval uated over ays at 4 I n

:CVaﬂRd Yhdaysfof stors@e hohiPG amt afRB 13, @ndﬁfd 43 houref 28 RC. Physwal
ht. 12 WD 2004/ 067005 PCT/ EP2004/ 000888 Test
S%‘a Ve agtesysd|using yisuplohseuttiondn soprad pannetightand osiny a high-
de PVC s.of the infusion solutions at
mge I 768":’1@1 Eﬁgé begie Brdgyromy turbadisy Hﬁlmaﬁwée qopgent were
I d on
mQ&BA&{d C gﬁlg%ﬂ:}{j Eflﬁ]temlcla s%abzlhl olg%]'%ééitr\,\ﬁgiv%a va ugte yuélﬁg a4

Stﬁ%‘%‘?zﬁ%fﬁ‘r%r@%%%ﬁ%ﬁf bl Fadeglie Gr QR

tevhirigiel observation in normal roomlight and using a
hi gh- intensity nonodirectional |ight beam In
addi All ssmplewwbre phygicatiydtapRrthioaflgout thiatsidy, TS ®lution remained
rreasured el ectronically. Chemical stability of the

clepr tﬁg”ldwé%e enng drangedn pgrtigelatedusden and haze level were found.

Additionally, little or no loss of palonosetron HCI occurred in any of the samples at either

temperature throughout the entire study period.

EXAMPLE 7 -- STABILITY OF PALONOSETRON WITH DEXAMETHASONE

The physical and chemical stability of palonosetron HCI 0.25 mg admixed with
dexamethasone (as sodium phosphate) 10 mg or 20 mg in 5% dextrose injection or 0.9%
sodium chloride injection in polyvinyl chloride (PVC) minibags, and also admixed with
dexamethasone (as sodium phosphate) 3.3 mg in 5% dextrose injection or 0.9% sodium
chloride injection in polypropylene syringes at 4 °C in the dark for 14 days and at 23 °C
exposed to normal laboratory fluorescent light over 48 hours, was studied.

Test samples of palonosetron HCI 5 pg/mL with dexamethasone (as sodium
phosphate) 0.2 mg/mL and also 0.4 mg/mL were prepared in polyvinyl chloride (PVC)
minibags of each infusion solution. Additionally, palonosetron HCI 25 ug/mL with
dexamethasone (as sodium phosphate) 0.33 mg/mL in each infusion solution were

prepared as 10 mL of test solution in 20-mL polypropylene syringes. Evaluations for

13
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stability-indicating high performance |iquid
chromat ographi ¢ (HPLC) anal ytical technique. 10 A
weoean@lweroder e physi cal ly stabl e throughout thePeTAEE®#004/000888

The solution remained clear, and little or.no change

in particul ate burden and haze | evel were found. "
Additionally, little or no | oss of pal onosetron HC
occurred in any of the sanples at either tenperature

t hroughout the entire study period. 15 EXAMPLE 7 --

THAS h
D e e PP S o gt 1,3,
7,0ind 34 @ByPSEtof s A4l and GREEYU RS gﬁ‘&é AGurS AY3WE. Physical
phosphate) 10 ng or 20 ng in 5% dextrose |nJect|oX &t

stghibpwas asessed alsing visdl sl dbBiretion AR nbrdP Rty fi gt lan LiRl b High-
i §PVC) m ni bags, and al so adm xed with dexanmet hasone
nfeasitsmeneicptiasphght dard. B addition, Gmbidiexindqaetidld gt @ore

or 0.9% sodi um 20 chloride injection in polypropyl ene
measpred giestrgmicallycChemicplstabilitk of te diug was/evalatid by uaig €

osed to nornmal .l aboratory fluorescent |ight over 48

sigh Y g e o peatprmanse flaud Shrommatosaniig GHSSDuRaNtisbL5

dueW t h dexanet hasone (as sodi um phosphate) 0.2
ng/ and also 0.4 ng/nL were prepared in polyvinyl
chl ok skend1EM&ere PRV - ' | O ol yti gn.
Addi 1 o Ty s B P B s BO L Slbions
renheinadrelehin sndKttE 35 n6 CleinbeinARERNA Brdth 33 HIZ bl WbrERSHA
i nfusion solution were prepared as 10 nL of test
Additienailprittle oo lobs giplaloposgh €12 asy dengRTasdnédlcbdtddan Sn of

for 13 WD 2004/ 067005 PCT/ EP2004/ 000888 physi cal an
the, prannlesAt edhesfymper fuigdhreughont the gntrestudg pepdds t aken

initially and after 1, 3, 7, and 14 days of storage

at 4 Cand after 1, 4, 24, and 48 hours at 23 C

Phy sibésainverficatiasibegn desribskwith ecferenta1@ ité preddrred embodiments.

vAati =N _.nor r.oom.l i ght .and using_a high- .

V“?%?ig‘ﬁssﬁdy‘%ﬁ-dﬁ%%}"r%%gf Ith&dﬁYenPP@ ﬁ‘t‘ﬁ & aﬂ%l"lo}lﬁtoa@‘élﬁq $kg||1ﬁd in the art
franu thisifdiepying detaidat des@riptios ONiRAivenBEEe 5 NMeasur ed

el ectronically. Chem cal stability of the drug was

eval uated by using a stability-indicating high

performance |iquid chromatographic (HPLC) anal ytica

technique. Al sanples were physically conpatible
t hroughout the study. The sol utions

te
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remai ned clear, and little or no change in particul ate
burden and haze | evel were found. 10 Additionally,
woOi20d4le7006 no | oss of pal onosetron HC and PCT/EP2004/000888
dexanet hasone occurred in any of the sanples at either
tenperature throughout the entire study period. This
i nvention has been described with reference to its
preferred enbodi ments. Variations and nodifications
of the invention will be obvious to those skilled in
the art 15 fromthe foregoie®B¥Pail ed description of
V%{e.i ventjon. 14 WD 2004/ 067005 PCT/ EP2004/ 000888
ANSISIMGRLSE i s clainmed is: 1) A pharmaceutically
stabl e solution for preventing or reducing enesis
Lk onpipkpmgpceutipplly stable seltion ©or DEvendinglor resluging wtesis ogphprising:
pal onosetron or a 5 pharmaceutically acceptable salt
t her®of ; e Bhowt PIAr marelt ite adtopt af cepfmb| paloasseiret . or a

2) The S3?HL£?%M%5“§é§%§%§§@Q§Qﬁ%gﬁﬁg eg]?lonosetron or

phar maceutically ac iIsin a

concgntr af | bout 2 /mL to about 1.0
ng/ n@ 3?41%1%211125%?{%@ ;301 %Bféaﬁa%i' wherein the

2P PR e B TREH SR B SoRLA S d0 T

thereof 1sina

aboutalt@he2eofys iila copentiaorsRbmtabont 00f2 MLA Mo bbyher @f'ng/mL.
t he pal onosetron or pharnmaceutically acceptable salt

3)t herBaf solionbf @1a6@NCRIEA ORI SosRASr hallRaciBidTly aBdeptable
The sglutlon of claim 1l conprising pal onosetron

hy dr BE fhsgpatdin apongeniration fiem shous0.03 mg/mLitowheute). hmgfvel..
pHis fromabout 4.0 to about 6.0. 15 7) The sol ution
Yot T solutiopd claim 1t Weerpipt thespalonosetadmoortphdrBaceaticalip atceptable

S. 5-saﬁ>che¥&ﬁ is :a%toinf?é?mg{io +t%'bgﬁt30(yg1 n%é%lg_g the

pharmaceuti cally acceptable carrier jnpri ses a

chel-gt. : . .Sol ution of .cl.aim L wherein
Y he phai rgﬂn%ggg {:18%1?% }9&2@6 ept %ag?llé’s%tﬁof‘rl}ygFoc%Bﬂﬁr i ses

fro . 0. . g/ t o, abgut .1. 0. ng/ EDTA. 20 10
The ni\s‘%ﬁﬁ@%ﬁ °g$‘?18?ng i‘”ﬂe‘flw}% Pgilﬁff?’i’?@bgﬁta‘%‘é’cagatﬂi %1y )
7)aC ¢ eﬁlte%giu?loﬁ BF L1hif 1 wherein the pH is from about 4.5 to about 5.5.

8) The solution of claim 1 wherein the pharmaceutically acceptable carrier

comprises a chelating agent.

9) The solution of claim 1 wherein the pharmaceutically acceptable carrier

comprises from about 0.005 mg/ml to about 1.0 mg/ml EDTA.

10)  The solution of claim 1 wherein the pharmaceutically acceptable carrier

comprises mannitol.

11)  The solution of claim 1 wherein the pharmaceutically acceptable carrier

comprises from about 10 to about 100 milliMoles of a citrate buffer.
12)  The solution of claim 1 adapted for intravenous administration.
13)  The solution of claim 1 adapted for oral administration.

14) A pharmaceutically stable solution for preventing or reducing emesis comprising;
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conprises mannitol. 11) The solution of claim1
wherei n the pharmaceutically acceptable carrier
woaoaocs®s from about 10 to about 100 m |l i Mol eeT@P2@4/000888
citrate buffer. 12) The solution of claim1 adapted
for intravenous adm nistration. 25 13) The sol ution
of claim1l adapted for oral adm nistration. 14) A
pharmaceutically stable solution for preventing or
reduci ng enesi s conprising: .15 WO 2004/ 067005
PCT/ épzoomlmm or gypharmagetisally agerspbla salt thereof; and
phar maceutically acceptable salt thereof; and b) a
phar};sgcem?}@apﬁﬁﬁuﬁﬂlé@%table&ﬁmer, at a pH from
about 4.0 to about 6.0. 15) The solution of claim14
wher&ijapH fremmboutst.9 fombp t 4.5 to about 5.5. 5 16)
The solution of claim 14 wherein the pHis about 5.0.
13)7) Theesobusiontof olainfl4 mihaiein thel pitisfremmbbiiet. pal abooises.r on
or pharnmaceutically acceptable salt thereof is in a
1@onc B solttion of tlauml 4 bdeteir0th pHrgdbuut 5.0. about 5.0
nmg/ mL. 18) The solution of claim 14 wherein the
I'pal cResselution ofclaphad wheriit the phlbyosaoept sihkaceidally acceptable

thereof. i s d.n. a concentration, of out 0.05 ng/nL. 10

19y PSSt i S ERlion s Mo AL © 2000 3 D mgh.
harpaceuti cal.l y. acceptabl e carrier conprises a

1) 1 HRRlptigg & thins & eeginbe Bitlpearetsen el Eermacenigedy eparptable
the @hmmeyhi%beﬁuaﬁ&ﬁwa@%@.my@. conpri ses
fromabout 0.005 ng/m to about 1.0 ng/m EDTA. 21)

195he B 6bluBfn Aff Slamh M4al4vnohes aho gﬂaﬁnmaﬁmge&#@%lk Ycarrier
acceptabl e carrier 15 conprises nmannitol. 22 e
sol womprisesta dielating ageniher ei n t he pharmaceutical ly
acceptabl e carrier conprises fromabout 10 to about

20000 Thel solnBoe ofotlain cl4 mdiesihuhé epharm&@tichlg swkpthble Ncarrier

f | [F [ I t h ide. 24
The ek iR B SRS BRSNS Eh sodi am
21tiydr'ﬂfél gglugcgn ho\é'délg%q | v Iw%ere%no tﬁec Ipctjl'armaceutically acceptable carrier

comprises mannitol.

22)  The solution of claim 14 wherein the pharmaceutically acceptable carrier

comprises from about 10 to about 100 milliMoles of a citrate buffer..
23)  The solution of claim 14 comprising palonosetron hydrochloride.

24)  The solution of claim 14 further comprising sodium hydroxide or hydrochloric

acid.
25)  The solution of claim 14 adapted for intravenous administration.
26)  The solution of claim 14 adapted for oral administration.
27) A pharmaceutically stable solution for preventing or reducing emesis comprising

a) from about 0.01 to about 5.0 mg/ml palonosetron or a pharmaceutically .

acceptable salt thereof;

b) from about 10 to about 100 millimoles citrate buffer; and
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25) The solution of claim 14 adapted for intravenous
adm nistration. 26) The solution of claim 14 adapted
woano4mealos adnmi ni stration. 27) A pharnaceuti cal PgTaP2004/000888

solution for preventing or reducing enmesis conprising

a) fromabout 0.01 to about 5.0 ng/m pal onosetron or

a pharmaceutically 25 acceptable salt thereof; b)
fromabout 10 to about 100 mllinoles citrate buffer;

and 16 WD 2004/ 067005 PCT/ EP2004/000888 c) from

abou®) 0. 0BwN eBoW NP ta alpuirdOme/mbERTA28) The sol ution
of claim 27 conprLsing about 0.05 nmy/m to of
2%al ohless eelption ofyeleist Rl opdnehsising9ybonih d).@% img/inbrio off pdlariasetron
27 ¢ 8l from about 10 to about 40 m'lli Ml es
cit r%iﬁg&hgir@gffer. 30) The solution of claim 27

0 I simng. tr t. 0.3 .to.about 0O 7 /I of EDTA. .
2800, e o AR 2 comarhip S 5BRAERMELY ooy ciare
adm mifferr ati on. 32) The solution of claim27 adapted
for oral adm nistration. 33) A pharmaceutically stable

3@)0l uThesohitioh of CRIE DY chEp@ing f6iH abAd 0B %bSutAOM Rk TEDTA.
10 a) pal onosetron or a pharmaceutically acceptable

3Bal tThdwhgph ofBRIRY7 adparoRnaNdnea] ddmiakeapiabl e
carrier, wherein the pharmaceutically acceptable

3Bjar I TIRS soRMSRof SRfin 87 SNPAL G aPdiRDhistratRfh) The sol ution
of claim 33 wherein the chelating agent Is EDTA. 35)

2Th KoUK LBV TE Tl kUl

abouf)y 1. %a@fo@tron%@)ipﬁ%aﬁ&lﬁ%ﬂ}? cHtatfit Qa{l{rt%lé?;o grein
the Chelating agent s present “in an anoun rom-
abougy 0. 3, %Ce{l@caﬁ?(ﬁg&%{é}’% cgg{e?‘l . 37) The solution

of cl’aim 33 ereln onoset’ron or

h | : Lt thereof is in.
Concons et ihe b BGRERY A0 By Taliet OB a5 i Qtal:g sgert

/ LWL f claim33. int
% oftsBfuidfbs (g, P LALER e iy Pa et iPIR " e

35)  The solution of claim 33 wherein the chelating agent is present in an amount from

about 0.005 mg/ml to about 1.0 mg/ml.

36)  The solution of claim 33 wherein the chelating agent is present in an amount from

about 0.3 mg/ml to about 0.7 mg/ml.

37)  The solution of claim 33 wherein the palonosetron or pharmaceutically acceptable

salt thereof is in a concentration from about 0.01 mg/mL to about 5.0 mg/mL.

38)  The solution of claim 33 wherein the palonosetron or pharmaceutically acceptable

salt thereof is in a concentration of about 0.05 mg/mL.

39)  The solution of claim 33 wherein the pharmaceutically acceptable carrier

comprises mannitol.

40)  The solution of claim 33 wherein the pharmaceutically acceptable carrier

comprises from about 10 to about 100 milliMoles of a citrate buffer.

41)  The solution of claim 33 comprising palonosetron hydrochloride.
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salt thereof is in a concentration of about 0.05
mg/ mL. 39) The solution of claim33 wherein the
wohemrroaoest i cal |y acceptable carrier conpri SeBCT/EP2004/000888
manni tol .- 40) The solution of claim33 wherein the
pharmaceutically acceptable carrier 25 conprises from
about 10 to about 100 mlliMdles of a citrate buffer.
41) The solution of claim 33 conprising pal onosetron
hydrochl orjide. 17 WD 2004/ 067005 PCT/ EP2004/ 000888
42h)  Thesolwionrof glaima B3 sharemn the PHHE frembeict O fe dbout 6.6m
about 4.0 to about 6.0. 43) The solution of claim 33
4hher Brgsolwiongsficlagn B? srhersioiie pH.is from abpwig.5 B dout 4)
The solution of claim33 adapted for intravenous
A8dni ‘Fhastolusionef clairs 3 Thaptedodbumiravenots administra®radapt ed
for oral adm nistration. 5 46) A pharmaceutically
48t ablkee sobitigniod plaim B3 pdapiesifor orgl askministtatiinng enesi s
conprising a) palonosetron or a pharmaceutically
4@ ceptphiinmcenicnlly seble sélutiordfobpreserpingromaainuing eaksiy comprising
acceptable carrier, wherein the pharmaceutically
accept abl mlms&ttoaror e pipmasasicatbynavicegthble 4a1) thddeef and
solution of clai-m 46 wherein the mannitol is in a
concient r at planméideaticalyaudeptabl: chitied, ng/ M to about 80.0
mg/ m . 48) The solution of claim46 wherein the
mannivhatinite pharmacotietiytac@iptable daricalptites nfi@no1ng/ M
to about 45.0 ng/m . 49) The solution of claim46

47/Wer’Eli1msdhlitﬁ)npﬁ1 19546 BBreR thp MamARGIEY ih @&ohdentration from about
acce OQ) E salt thereof is in a concentration from

abou Heheutd8-04m8 5.0 ny/nL. 15 50) The
solution of claim46 wherein the pal onosetron or
%)h ar Fgcwlittionef gJaipc e phetsinethe seannitelrs ie gfconeeniration from about

concm%mlqga%utqﬁe p%/gﬂOS mg/ mL. 51) The sol ution of

cl ai m 46 ereint armaceutically accept abl e

P TR 05 48 DS PELARARE o L B

c ar r jatrther@f is‘:imrmufoinsaﬂrafmmﬁbmtabuﬁt 0001085/ miTylordbotitcs . @1,
1.0 ng/ M EDTA.
50)  The solution of claim 46 wherein the palonosetron or pharmaceutically acceptable

salt thereof is in a concentration of about 0.05 mg/mL.

51)  The solution of claim 46 wherein the pharmaceutically acceptable carrier

comprises a chelating agent.

52)  The solution of claim 46 wherein the pharmaceutically acceptable carrier

comprises from about 0.005 mg/ml to about 1.0 mg/ml EDTA.

53)  The solution of claim 46 wherein the pharmaceutically acceptable carrier

comprises from about 10 to about 100 milliMoles of a citrate buffer.
54)  The solution of claim 46 comprising palonosetron hydrochloride.
55)  The solution of claim 46 wherein the pH is from about 4.0 to about 6.0.
56)  The solution of claim 46 wherein the pH is from about 4.5 to about 5.5.

57)  The solution of claim 46 adapted for intravenous administration.
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53) The solution of claim46 wherein the
phar maceutically acceptable carrier conprises from

wabkhouiosd0st o about 100 mlli Mol es of a citrat ePoufEP2004/000888

54) The solution of claim46 conprising pal onosetron
hydrochl ori de. 55) The solution of claim46 wherein

the pHis fromabout 4.0 to about 6.0. 25 56) The
solution of claim46 wherein the pHis fromabout 4.5

o apout 5,5.  57) The solution of claim46 adapted

5I)or %I’ﬂ jolupion ot slagh A adapteddor erl adpginigintigo4/ 067005

PCT/ EP2004/ 000888 58) The solution of claim46
SAdapfepharmaceytically, siabla sofutioni fom pre@nting or reducing drug induced

phar gRcaUl Il stabl e solution for preventing or
reducl n%ﬁgs# duced enesis conprising a)

I ' I I
Pher dor - g ol R UTHEREEHCER st BT R ep £
car r1I))er U I‘lﬁé&uﬁ N %Igogergga% eec%%Iet%gI Ia%oﬁfcept abl e

carrir'er c F1ses IIr m 100

millj . of, a citrate buf . 60) The .solutiqn of

cl ai mﬁ%ég\?\?]e héfrﬁa%eﬁécagIﬁﬁF?%’Itag’Iﬁ(Ia%EIrICWBE%% froapikout 10 to about
car r 168rmillidibies b esittatediffehout 10 to about 70

mlliMles of a citrate buffer. 10 61) The sol uti on of

6@) ai ThebYolotien e clalie £ avERGS Uk Cﬂaﬂa&ﬁﬁ@dl’lga%c%ptable carrier
carrier . copprises fromabout 10 to about 4

mi | | FORERTiEEs i5em gbeutilP ge abayt 79 eyilliMles of peiteatt bitffesn of
]§I aim 59 wherein the pal onosetron or pharnaceutically
6D ceplteasplution 0ft clapar &hfwhesein rthe phorseasuticallyoncckptoble” carrier

b - . luti
220 o QR Byl e 111

har ] . salt thereof is i.n a
O e slthofi 8 L 36 ERLGR B pdBnBlebn o ksl fltg aligprable
cl ai sltBgrediér imiarconbmtrptiar fren ebiot©al 1l iig/ag copbai! 580 mg/mL.
carrier conprises a chelating agent. 65) The sol ution
63f Tl solufion whielniz A9 wWherefrhiae PERIGRISEIEROT phaRBERBEANY Gcceptable
carriﬁr c%%i ses from about 0. 005 /g&im to about 1.
g/ P EISTRT 1 ag8Tceptratia, el abpwh)- Sy mgingi-m 59 wher ei n
64I)he 'H‘lhearso ugoenUIcIfC(?lIaiInI/ 5a9C %veh%Ie?lIJ Itﬁe CpaIlgIrIlaecreutically acceptable carrier

comprises a chelating agent.

65)  The solution of claim 59 wherein the pharmaceutically acceptable carrier

comprises from about 0.005 mg/ml to about 1.0 mg/ml EDTA.

66) The solution of claim 59 wherein the pharmaceutically acceptable carrier

comprises mannitol.
67)  The solution of claim 59 comprising palonosetron hydrochloride.
68)  The solution of claim 59 wherein the pH is from about 4.0 to about 6.0.
69)  The solution of claim 59 wherein the pH is from about 4.5 to about 5.5.
70)  The solution of claim 59 adapted for intravenous administration.

71)  The solution of claim 59 adapted for oral administration.
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conprises mannitol. 67) The solution of claimb59
conpri sing pal onosetron hydrochl oride. 68) The

weabwtoezns of cl ai m 59 wherein the pH is from abBOutEPZ000/000888

to about 6.0. 69) The solution of claimb59 wherein
the pHis fromabout 4.5 to about 5.5. 25 70) The
sol ution of claimb59 adapted for intravenous
adrri nistration. 71) The solution of claim59 adapted
g al b‘lfffj nistration. 19 WD 2004/ 067005
Onmr MOTRSPIBIECIS fin Shish; asg conteingd a gelnton of
co nt PHIAREStrdnbr WphGhn RAERiA R Eéékﬁﬁﬂe SalP@kALE gcﬁneﬁ-f

pal onosetron or a pharmaceutically accepta

thergof GREREINGaMEomdm ﬁa}{g 94b§9nego cg@c&%%ﬂss' ”9

sai d ‘one ‘or nore contal ers;

mai niai ni gy r.eat
thaﬂﬁ)about %sﬁﬂ?oﬁ% gdﬁlg{égfhgé?&ﬁ)érgﬁre %)ro MY &% ?e& than zbout
cont ai nertsn degregaicelcivepm f or one m)nth or nore, wherein
(i) the pal onosetron or pharmaceutical salt thereof is
present istoring seidrvortatneestin ezid ofori foewnhabouth & .rike 10/ ML

to about 5.0 ng/nL, (ii) the pH of the solution is

f r onwhdveint (iy il tp@loabswbn GorOpharmbdehtiédd esaﬁoﬂiéie'o@ rls present in a

conpris f.ro gou Olto about 5.0

Pl GRBCETALHT BF Famivarnd b g/ ebi s goot Sdbmabib Gfhe pH of the

t her@@ftionfis AR 430t aﬁaoﬁp@ '6t (lﬁgﬁle@ohdtfgﬂtgoﬁﬁpgﬁdﬁ:%&eabout
. about

buffer and from about
(i v)0-0hdo sbpytt ﬁﬁnmébh#)mlgwem oF taopharmaeeutlczldkj atdepigble salt

age lu as fro ut
SBonkerih Sl b 0L Wt 160 TR RS AP SR gl 0 o
met Hb@3ofo Bbduti G mg/ad BRI AE (iv) Ithd/\lﬁblﬁﬂfbﬂ SoiPidedi A/t or a

solu I ano etron or. a pharmaceutically
acceéﬁ%ﬁ?% a§ r@ s S@Bﬂ‘ﬁﬂ °§Wﬁ’§jsesa§f°r5r '{‘hﬁuﬂllﬁgt%ﬁ@m 100
or rl’ﬁillﬁ\/lslegbféﬁtl@ﬂ%%ﬂ@@nt ainers; b) filling said
containers with a solution of pal onosetron in a

?ggtﬂglﬁﬁgfrog%f ggga\gl o RPBRY: i Phieh iskORMalidd8 a$81utioh bF hfiGhosetron or
a pharmaceutically acceptable salt thereof comprising:

a) providing one or more sterile open containers;

b) filling said containers with a solution of palonosetron in a non-aseptic
environment

c) sealing said filled containers; and

d) sterilizing said sealed, filled containers,

wherein (i) the palonosetron or pharmaceutical salt thereof is present in a
concentration of from about 0.01 mg/mL to about 5.0 mg/mL, (i) the pH of the
solution is from about 4.0 to about 6.0, (iii) the solution comprises from about
0.01 to about 5.0 mg/ml palonosetron or a pharmaceutically acceptable salt
thereof, from about 10 to about 100 millimoles citrate buffer and from about

0.005 to about 1.0 mg/ml EDTA, (iv) the solution comprises mannitol or a
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d) sterilizing said sealed, filled containers, wherein
(i) the pal onosetron or pharnmaceutical salt thereof is
wonres@®atoosn a concentration of from about 0. OkCmEPRd04/000888
to about 5.0 ng/nL, (ii) the pH of the solution is
fromabout 4.0 to about 6.0, (iii) the solution
conprises fromabout 25 0.01 to about 5.0 ng/m
pal onosetron or a pharnaceutically acceptable salt
thereof, fromabout 10 to about 100 millinples citrate
buf thdlatmgcgbrtamnzoitel, o0(V) IS sobitigh Gomprisey fpgn apoutift fo about
(v he.. uti.on..c r&ses mannitol or a 20 WO
200&?‘%@%&3%@)5‘?9‘@{’?@%%%%80888 chel ati ng agent or
mannitol, or (v) the solution conprises from about 10
to about 100 mlIliMdles of a citrate buffer. 21
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