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PHARMACEUTI CAL FORMULATI ONS OF PALONOSETRON FI ELD OF
THE | NVENTI ON The present invention relates to
whelodedraose stable liquid fornul ati ons of  Bcrmp2004/000888
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 - ' ' . L :

ot ot LR THELR BRI AP Al B Ao GBemymon
such treatnents. In recent years a class of drugs
referred to as 5-HT3 (5- hydroxytryptam ne) receptor
ant agoni sts has been @EE:?J) ~idtod F€at such enesis
by antagoni zing cerebra unctions associated with

t he Fhdil3esbRCRRERn oRes DoUGRIAEE | BB1e0Yiquid formulations of
5- drox¥tryptam ne_Receptors: The Lancet Sep. 23

PPipagreleny Tab gy avpeiallt upsdy 1o By cprpparaign 9f igiccigble (g oral
hétiemedt@ss i ncl ude ondansetron, granisetron,
al osetron, tropisetron, and dolasetron. These 5-HT3
ant agoni sts are often adm ni stered intravenously
shortly before chenotherapy or radiotherapy is
initiated, and canBa&KeRIFHNRIOFIHE BVENDIOS t han once
during .a cycle of chenotherapy or radiotherapy. In
addi e 1s £ HeXpstaling conseaisns ob privtec Bisrapy mdiotherapy, andpest-
talivd ShvirGmethis MGk AT HRRL laity" Sk i
?Igm' ni.stratign, or to e}gse ﬁ(ﬁqdlﬁ%gog\‘%{ Oplter?lédeagpumg

fuph tpeatolenlf. o TPCO TRFE TR Of cFPigTafaved fo as S-HT3 (-
IBARAPEPRAIRE toblor SEbGEN: hBRaUERIGRIBhat treat such emesis by

chenot.her apeut.i ¢c. agents can_ind emesi s. over
R A S E A L Ty
afparoiysirearetle RedeyioanTies, Lanet Bep 28| 1089 sldstforhded citdd therein.

i ni.ster. an enesi.s-inhi biting.dru uch as a 5-HT3
B0 Rl s Xaef TEHIcR cpihoctob Bifds? St drofisqialy e
dnlessitonn Theak BAHTS ahiggaisth. arcldfien pingisistaied dltasmonty dheldy Before

f .2 i.al ly h ful .
N T
g gisleof chemotherapyps miditherapyr madditign, thay #re bfch shpplied prtahlasor

§0 Bigird 6 $8hef TilpBelkitiGn iiﬁas&eﬁsraﬁinhﬁé&gﬁ&i%ﬁx efle nPAYSHEE of
d vomting than they are at control.ling acute

i & egaismiis sRhadoptternzahe dhemotherspentio rogimen.

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-HT3 antagonist every day until the risk
of emesis has substantially subsided. The present class of 5-HT; antagonists has not
proven especially helpﬁﬂ meeting this need, however, because the 5-HT3 receptor
antagonists currently marketed have proven to be less effective in controlling delayed
nausca and vomiting than they are at conirolling acute emesis. Sabra, K, Choice of a
SHT Recepior Antagonist for the Hospital Formulary. EHP, Oct. 1996;2 (suppi 1):S19-
24,
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5HT3 Receptor Antagonist for the Hospital Formulary.
EH?, Cct. 1996;2 (suppl [):S19- 24. WO 2004/ 067005
PCT/ EP2004/ 000888 Recently, clinical investigations
wave4beers made concerni ng pal onosetron, a rEwERHG0358
receptor antagoni st reported in U S. Patent No.

5,202, 333. These investigations have shown that the
drug is an order of nagnitude nore potent than nost
existing 5-HT3 receptor antagonists, has a

surp rRe‘&hﬂg, diigded] idvdebtRa@ins ﬁ@@%eﬁ&a@%’dﬁémr%%oh%eﬁon a pew
g&i %55 reduce, del ayed- onset nauséa | nduced B

P repgEnt & U-Rolisrs No. $.202438 atTherg investigations
pave @mﬁﬁhﬂm dnrg ib quwg oﬁﬁfagﬂﬁuﬁ& P?ﬁ%o{éﬁkétha}ﬂ@%os%x@sﬁﬁ@ 5Bt
ca ue - stabili | SSues.
%%%\60 [%génl{%y B%lgléjis boud 0, ]??P?sa%f)én’é (¥fective to
f@m@blayqd@mseoﬁausqaaﬂlmmﬁsmchﬁmth@apemm@m lﬁ,wtg{;batfonmlahng

e L TN
pialilivg nissges. CULS.i BatAbpd SMMy discloses kn Gﬁuavgmu&i’dhﬂmhon of

Fﬁggfo%og fn egat&ée MWhat cxiﬁ#x i‘ouggﬂ% m%e Q. dhe

rrmul ation eF‘S’stablllty of
IessthanthelZyear tlrre period required by
L _es in_v r| ous co_unt_rl es. Chdansetron

A= i :
4 75§’ﬂlxwemﬂ§§9 632, b5, 240 954 mgmn@ss
5578 628 15 5 578 632 5 1922 749 5,622, 720,

5, 955ABEe MeReYATalse 3, 802, Comrer c At yakelsdieic

di-str .1 uted-by-G axoSmi-thkline as Zofran(r) and is
i ndi F’éé‘cﬁd\?ﬁ"ﬁ?@%ﬁtl on of | post &fM&ti ve nausea and
nnnnnn chenpptherapyv-i-nduced nausea

VUI]I l LY . carTeeT et
and Svg g thmox{dEI N\/) and r adi ot h@F%’ﬁ‘ﬁ i nduced nausea

o, t=Tal

amd—vpEg tT g (RHWV)—ant—t—+s—av ble--as—an
i njection, tablets and sol utji on, Z%Er‘f&’é Zofran ODT(r

(ondansetrTon) O altty

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 couniries,

, 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
disiributed 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)‘ 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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20 Disintegrating Tablets. Ganisetron, its uses, and
medi canents nade with granisetron are disclosed in
U S. Patent Nunbers 4,886, 808, 4,937,247, 5,034, 398

Wodofedds 548. Commercially it is 2 WO 2004¢0E40280088s
PCTI EP2004/ 000888 di stri buted by Roche Laboratories

Inc. as Kytril(r), indicated for the prevention of
nausea and vom ting associated wi th chenot herapy or
radiationtherapy, and is offered in tablet form

tnlbuteé)brygi |0 Lacbg as In%gaa %ﬁﬂég@:?%%}:%%@hoﬂ gfsnausea
mdsmhmdtsaonatbﬂ Sn:h cleniBgeent ommwmmheﬁapsﬁﬁd &Oé¥fepsddn tablet
it is distributed by
%ng 4?%131 %ORT I ne as %%tﬁ%nex(r) Tropisetron is
co [ V.
Pl oy %ﬂ?@%@?lgﬁj;jj?‘%%‘%%%s%%@ 3t fpodeet BV
an

Paterts pNE‘é}PEFSor? %9& &t ofP dCommarealiyndfi dsatdisgtibhigd by

Glaeednemtin®ds IREDNz@nd ClI NV. 10 Dol asetron, its uses,
and nedi canents nmade with ondansetron are discl osed

i N Wrpisetad i oommbroibly &aifabld b NedDan@NbvAi QRS E9565-68-4

%oglrs?raciéa‘]fl cal 1&)5 235 n?q 43? I bejré’ﬁglfy??"fhl"ﬁ“ﬁg |a%‘§ftelﬁ ipdigated for

peagveh bif RONOinddCINY. PONV and CINV, and it is offered
in the formof a tablet or an intravenous sol ution.
Ther dladaseiron; Hiepsss.eauil snedmww@em&emﬂthaomsmre diacrlosed in

19y, et N%Bbé% ts*m @4‘4 aa$a%o, %-s% Stcﬂweéchﬁ %&gﬁ
nee

i ncreased shel I'I’fe. There also exists

thrﬁreféuﬁqalﬁﬁ@«‘e appzeHSe mdrcaieﬁ @qn@reﬁf@mbeﬁ Yothy PNV and

o, ?m&ﬁ%&@fe@aﬁm&mﬁef%ma@aﬁnﬁa&mgmw ically
acceptable carriers that would facilitate making a

for mJlThafeﬁﬁéJ ﬂi\‘:h'é laxikteiaSneed Q‘xﬁreﬁ%eldnos&ﬁoﬁb[fohix%éﬁon Iithl BeredRed
r es 1 on._t [ ovi a .

R EAE L AT ARSI {SALYS S pepmm—

ranga éa@e@bnphmnmﬁ beth itteei- HE: iaddiptolr biytagdosist 4ad & @hdninitGutically

Q(Q;g;ét&rle rcgrggzgltﬂag woll® Tchitate making a formulation with this increased
stability.

It is an object of the present invention to provide a formulation of Palonoseiron
hydrochbloride 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.



It is another object of the invention to provide an
accept abl e . range of concentrations which wl|l
stabilize a fornul ati on contai ni ng Pal onoset ron
hydrochloride. It is a further object of the
invention to provide a formul ati on of Pal onosetron
25 which would allow for prolonged storage. It is

al so an object of the invention to provide a
formul ati on of Pal onosetron which woul d all ow
ternminal sterilizat i SHNMASYSERRRYRSHON| LE | NVENTI ON
The invent ors have ries.of discoveries tP at

de.a
suppdrf RGP Ry Ia)feneé‘iof SOV TS HRSUPRPE A PP Lingly
Effeciud aidiversatile forinhiatid Eﬁﬂlﬁ'&éﬁhﬂﬁﬂ dnmreveaﬁbn effen@fis usmg

: gﬂg Irofsgﬁotn lTFQse F(Pnnu%ﬁgr%eafr]ﬂr s%n]f sta g %01? Prloc 10ds gfgtt I t%n324a m%l}ths

gr ea
ptTorm teppeetae, un@thuacmi be hﬁqmdmthoweefsg@ﬂt&d amdtulmufactured

L RS iR deARAHOAGLULEE  UST NG non- asepti c.

ste I zatl on processes. |In one aspect,

- Lher % br?e Bp&Y. Itﬁ!e%jls ?)r(p/g% Edeﬁf?éahy séglgpclhﬁloﬁ%)rm i on

for “preventing or g emesi s conpri
p@W%ﬁ@S@ﬂP@WHQﬁH@ﬂBH%mﬁﬁwéut|calIy acceptable salt

t her eofhaRAGketrdd) ord PRAREREEHT 26@plaYie 2ACEREGFRLE
carrler wherein the pharmaceutical ly acceptable

CajIi el RAFRESEAlyY tabRlarfike i nventors have
di scovered t hat for ations which include the active

I ﬁ@i’eﬁdﬂ/ 88 tphﬂﬂia@diﬁ&ﬂlyrd&ﬁhptabléqjdhlh £ cbtﬁpﬁi&@ﬂlﬁmmﬁﬁﬁ BRCBSentors
1/ 10 unt Qt evi ous
BB disthar st RO g st e ot B et B Apsgiron
alghipnis stiaeindaeced f)n tg A OBItha Aiduons offer prpﬁb@l}d&ﬁtvﬁ on far
bhel ow hat moul ordlnar te
SRl S e B P L Bl RO R AR B emidons
sﬂammeﬂmthEkmnhéwﬂMHpwdden@mngﬂmﬁstwdc|ng enesi s

conprising: a) from0.03 ng/nL to 0.2
pal oridgeatihes asnset. félerﬁWﬁﬁé@mﬁh@mapgﬂm%@@bmwmsfar t

bRERAE or RMEking emesis comprising:
a) from 0.03 mg/ml. to 0.2 mg/mL palonosetron or a pharmaceuticalty

acceptable salt thereof; and
b) a pharmaceutically acceptable carrier.
In another aspect, there is provided a pharmaceutically stable intravenous

solution for preventing or reducing emesis comprising:

a) from (.01 mg/mL to 5 mg/mL palonosetron or a pharmaceutically

acceptable salt thereof; and

b) a pharmaceutically acceptable carrier

~ In one embodiment, there is provided a pharmaceutically stable solution for
preventing or reducing emesis comprising a) from about 0.01 mg/mL to about 5
mg/ml. palonosetron or a pharmaceutically acceptable salt thereof, andb) a

pharmaceutically acceptable carrier.



b) a pharnmaceutically acceptable carrier. In another
aspect, there is provided a pharmaceutically stable
i ntravenous solution for preventing or reducing
enmesis conprising: a) from0.01 ng/nL to 5 ng/nL
pal orlis &étvemors baveduytiea divarcenst theabyt adjusdecitp fabbhbtigad gH
R e peetroR P PRS0l AEGRRRG B Bl Rk’
phaplpereut i cal |y stable solution for preventing or
reduci ng enesis conprising a) fromabout 0.01 ng/niL
t o abboie spechieris parepbs Blasrceptically galde srddoutrcal | y
petaphal sisakbmbhesRkisingnd b) a pharnaceutically
acceptable carrier. 4 The inventors have further
di scov esiesbstitiator b yhathhetsticaly atdeptablo carh@tdromds pH
and/ or exci pient concentrations it is possible to
i ner eas @hdrimecesticlly hiceptaldt cpatrosiaget from4.0ft@6.6ul at i ons.
In one aspect, there is provided a pharmaceutically
st ablEeanpglenespest thasp is ppyvaaed sbargagnutipadly geblsgoletiensios
ﬁl@%ﬁhgﬁéﬂ}gducﬁ\% dRR| i ARESEIRAR ShpdiRhar maceuti cal |y
acceptabl e sal't thereof, and B) a pharmaceutically
acgept ghibssednlor @ pharmbeeatigably ht@pibic GaiftBerbof@nd | N
anot her aspect, there is provided a pharnmaceutically
stigbl e a pbdrmigegticatlp nccepridy emtierng or reduci ng drug
i nduced enesi s conprising a) pal onosetron or a
phehgigie Sgpheraptaitietly aprepible carapt compases Gomalfdo 1¢) a

phannmseusd Catdymacept abl e carrier, wherein the
phar maceutical ly acceptable carrier conprises from 10

t 0 100yet Bhdther Mpe@sthk istprévibddat akiibifically! shbebiution for
anot her agﬁgcg, t here is.grovided a pharmaceutically
TBAFY

%?%ﬁ%%gg&ﬁ T O"BF&0enti ng or reducing enesis
¢ og‘p Hom! I 10 5.0 mg/ml palonosetron or a pharmaceutically acceptable salt
thereof;

b) from 10 to 100 miliimoles citrate buffer; and
c) from 0.005 to 1.0 mg/mt EDTA.

In one embodiment, there is provided 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 2 pH from
about 4.0 to about 6.0. in another embodiment, there is provided a pharmaceutically
stable solution for preventing or reducing emesis comprising from about 0.01 to about
5.0 mg/mi palonosetron or a pharmaceutically acceptable salt thereof; from about 10

to about 100 millimoles citrate buffer; and from 0.0C5 to about 1.0 mg/ml EDTA.

- The inventors have further discovered that the addition of manmnitol and a
chelating agent can increase the stability of palonosetron formulations. Therefore, in
stil another embodiment, there is provided a pharmaceutically stable sohation for

preventing or reducing emesis comprising a) palonosetron or a pharmaceutically

4a
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a) from0.01 to 5.0 ng/mM pal onosetron or a
phar maceutical ly acceptable salt thereof; b) from 10
to 100 mllinoles citrate buffer; and c¢) from 0.005
mﬂo-‘-ﬁbﬁm m EDTA. I n one enb0d| ment , t hel‘ eP(i:ﬁEP2004/000883
provi ded a pharmaceutically stable solution for
preventing or reducing enesis conprising a)
pal onosetron or a pharnaceutically acceptable salt
thereof; and b) a pharnmaceutically acceptable

' r 4.Q to apbout 6,0. |n
SRR ol ial "9 gfkbouialy; defRle cain whetein e
preamseaeiseily asedpiahle caigtrompsos othebiing qentpnementtbing or
reduci ng enesi s conprising fromabout 0.01 to about
5.0 ng/ M pal onosetron or a pharmaceutically
acceptable salt thereof, fromabout 10 to about 100
millinoles citrdt&ABEPPEFCRIBHAN PF BFR IVHUWN 0 about
1.0 ng/ M EDTA. The inventors have further discovered
t hat BEERITONSi ti on of nmannitol and a chel ating agent
can increase the stability of pal onosetron
f or muiVil| werps a el glasy @,rlmi:nnr seglefl [with Alreodme suitable stopper and
el efheRitble frRRE-Lodnbinkf ANy B s, R ﬁnrstﬂ%g Gk bRt to, pre-

redu enesi S

abl e solution Tor prevénting or reducing
SHoTRgeh g Vig) 2la Mees s seqlet copteingr of ragdivaiinathat duksed outatime

WO, 2802 4ih 16060 Bpealfbld B2 Q4 ORIEE §1asd ?&Js{i i
t hereof and q%%g? harnaceJtical%vmagﬁgg%g%%ge arr?g?E’

THRIEP frrThier ) atlen teng of yoriaiess pi e saneble pf klding only
cxEpitidsesf paldbeirad (igeallgsivht A, manni tol . DETAI LED
DESCRI PTION OF THE I NVENTION 5 DEFI NI TIONS "Vi al "
meansthgoughvst [thig | spedficatot dien eords Ealndisati bh vehRiolD Shich as

Sddkdahl-e St . . ther .sujtable primry
con alg_:he?é ér%ag@ﬁ%régﬂ gwe%l ?g%?ﬁél%%og t3 ﬁ?@f,y tgfﬂ fnchlg’f’n {g’?rﬁ e
elgmensrigiegef pr §tepg orsgretipr elsmeis, ditegesso stepsabis nat Bealcheion of
&R MRk B6her® finttRALGRL] @Bl ' S ne time only,
and i ncl u?jng'sl,n g%gaka 1 e%rgng@%eé%n?%{r‘é"e@tg%%oéﬁ "ass vials,
br eakalb@sddoasti ¢ Viglss 10 m ALALW £ SCLH bakS, .
nd.a Loer . type of cgntaine?E%f’é size %%%%%f%ﬂgfl
%@r &Yﬂép% t-3-y1)2,3,3a.4,5,6-hexahydro-1-oxo-1Hbenz[delisoquinoline, and is
preferably present as the monohydrochloride. Palonosetron monohydrochloride can be

tepresented by the following chemical structure:

= HCl
N.
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one unit dose of pal onosetron (typically about 5

m s.). Throughout this specification the word
“conprise," or variations such as "conprises" or
WeonPwds®iong, " Wi I | be understood to inply t®er/Eproosn0sss
inclusion of a stated elenent, integer or step, or
group of elenents, integers or steps, but not the

excl usion of 15 any other elenent, integer or step,

or group of elenents, integers or steps

(35 CSBEthEYs - TR Bonsontotigns o5esionagetrgn are given heren, the

mm@y@i m{naasg:e@ indiertns 8f thé Wl gl 0B the AeShabe. NEvnadtyEiAs of all

prese L%§ng%%§§%§%%) oﬁlgpd ]Sdgggg%ﬁégﬁm%m
h .
?‘;Pf’o#&%ﬁ%ﬂ% S SRADRS e WP S i il i prggging =
W%O@WOE%@M%& oprieérand atithenbiologicallyemr

emaﬁ@@m@etsirmnaﬁ RALQRA $Blch NacBlp@ib QI ARy Bﬂa[rf ,
gonce tratiqQn_is ﬁ%asured in tggﬁg'of thg g%ﬁsggﬁas

apeyleel eyncent rati ons of al l ot her
i ngregi en based on th ght of
i ngre Pgﬁ a@%@%q¥ 'QW% é% dPFBﬁSS“" riEfc ekarmecatioplly
awemaiicalab @éfinad absyvet dnetwhidhi pbbsebssthbl dedred phaﬁnﬂbﬁ@@ﬂl BN
t SI t i 0 at i s ge saf e,
Sl ROE | 2l ROTRAS O Bl SSRSLAL L S8 i
e dyibrplrbmnis agidd sulfugé amkéwtmh adid, \whosphoric &clﬂ,Ceﬁﬁ pkealideorf With
i ar use.
M ¢ 12088 %udS & §§etl\é\EEIc d, ?ﬁ)g ngf{]t% % .1101(:. 301 a];%ef)én |a81ﬂ’

har maceut | cal I'y accep Teans
SFCOPHTEFEPrERIeH e |aéldl |g1ycolﬁc@ébtm‘@ agid, lde:fcl mid] mimie acid,

aldiniehak Bihati Eﬁsﬁ@ag
P'@‘#‘ Vi tlg’hnmi %ﬁ@ Eﬁéig}d’gs i nééaiqmge acCl ﬂ%fl tglal(i) rl]aenszao € ac1d

Eaé‘amax})inﬁ‘)ﬁ Regisarid, cpmis asidcmandslicapif oefhmsilivnic acld,
cthanesulfonic  acid, 1,2,-ethanedisulfonic  acid, 2-hydroxyethanesulfonic  acid,

benzenesulfonic acid p-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, p-
toluenesulfonic  acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]oct-2-ene-1-
carboxylic acid, gincohepionic acid, 4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic
acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl
sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic 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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aci.d, hydrobrom c acid, sulfuric acid, nitric acid,
phosphoric acid, and the |like; or with organic acids
such as acetic acid, propionic acid, hexanoic acid,
weproanwi@s aci d, cycl opent anepr opi oni ¢ aci dpcgkdeflobdass
acid, pyruvic acid, lactic acid, malonic acid,

succinic acid, malic acid, nmaleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, 15

o- (4- hydroxybenzoyl)benzoic aci d, cinnanic aci d,

mandelrhg gt%aq alg% Jﬁ%ﬂ% yolul et hanesul f oni ¢
aci d ane Aon, Om Cméu(iat 111 sbme mstances at concentrations

2of Hpds é;@y%ﬂ/ﬁ&némﬁniogm o afbirchrevidisiyJen®s Whiipotings agitfating

Pemfebik Qt: enesul.fo

B R oy et BIBAR B B B0 R et

vid H sy ke epecte. 2 Thist itp ovp émhodnnfmt leex ipivention pratides a

qﬂhhh&ﬁh&xﬂ&aﬂ Istabl@ Gd1hion for reventing or reducing emesis comprising a) from
dene I-%ar%S fnlp %0

”(ﬁ‘ ene |s( 3- hydr oxy-

ai’E‘BP‘H)O %fﬁle B?féﬂp%’wﬁdm]&e?saﬁoq ?ruan@@xﬁwab@uy acogitdl; salt

tiRerédfpmyg bp uﬁahdrﬁﬁc%ﬁﬂxdiﬂ}a&dcéi)tabll@ddﬁi& Sisbthriytl i £20@& ibodiment

gl u g:on C _aci % 9 é]gan g aci d hydroxynapht hoi ¢ aci

ST TP PRI * orlar ot Prauiatng mrpbamrienticsily skl eoluten of

paloaoseﬂron &ctobrising Nadnjikiag rmmtabbﬁabby ﬁgﬁ:@pt@%&t saldSmr,
esent

b DB R SR B oo e sty
Aé‘@!?’@bla odrder. %altmh@amw&m%e foﬁimhiﬁn &Qﬂlﬂéﬂﬁalonosetmn or

Btk ot
fa!al}’;ili}m nu%ﬁ'z;aI gggﬁm é&%%tﬁﬁ’é}%‘fm umﬁ%ggaom ab gt&%t Byl to
ﬂéﬂﬂenaﬁaéé@m aheit 98 mghnh mmmmg/mﬂ; - s y@bout

torgsehdranol am ne, trometham ne, N-methyl gl ucam ne and
the It ke. Discuss 6 WO 2004/ 067005 PCT/ EP2004/ 000888

The fACparﬁdil&E 4RO SRIRRAI CHIh e flai}éimmﬁg%g dg

t ances. ncentrations of only_ about
é’hglsﬁﬂ???‘m&f s o o AT er the Ay & Fingls intes erony bolus over

tshegtisarge t;ﬁﬁrp&io& Thikl Gk bé&riod generAlly leQdiis BR WAL 10k about 60
bel ow t hose t hat

I t f
SRS 20 o B0 et oty e ot seonds
tiinens mweuian arbofimentititeiloodir@ia sugpGRLE iR thay c&b ml. of
%8{11?&1, Qfﬁcﬁ Qfﬁat@sr tg Xl?ouE 6 Egmg of pa?o%gs?etrglgat%rcrxgﬁc’cer?tr&t%gnncﬁ‘ra{)gult 8%5

mg/ml

The inventors have further discovered that by adjusting the formulation’s p¥
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 fo 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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about 0.01 ng/nL to about 5 ng/ mL pal onosetron or a
phar maceutically acceptable salt thereof; and b) a
pharmaceutically acceptable carrier. Simlarly, in

Kodotis7oesTbodi ment  the invention provides gepBbiRRBaosss
of fornmulating a pharmaceutically stable solution of

pal onosetron conprising adm xi ng from about 0.01
ng/ m. to about 5 ng/nL 10 pal onosetron or a
pharmaceutical ly accept abl e salt thereof; with a

AnbRC i @l ca I.n, alternative
g%oodl n%ﬁ%tsﬁ Eﬂﬂ? or nu gt i o?ples troI c(’ifggf B i the ertrof suigple
écﬂ'gﬁg}s ntﬁc?él?ﬁtl Balfyohe dopubbite Skid e)teh@]’aﬁ_,oéolutj@nﬁare sodium

Q@&@ﬁﬂ& kAt @BcHidrRL B RO about
rn{;g m, rc?ryn about 0. 03 Irlrol\:?i ﬁtﬁéfg@é]g&‘{%bﬁm /t?TEdJ“SB'ﬁ‘apH
g’F &t |y about 0.05 ng/ni. 15 A particul ar

advan]\gi1 e, ass '.at egl&vvlth t he | ower dosages of
i nt r avel3tE B9 prpides gighprmageutienlly stable solution

efdfnprnvesmg] gr? it%&uogkfggg?ésﬁ @m?hﬁﬁé g‘r"f‘ﬂ oy 6! Iﬁg l%? Iaﬁ(gllt %Z)r mg/ml
Koo e il 56 Pt S sbes Loty
dﬁO ablbmplea@mrato baffigi4nd/0 (n‘,)@:ﬂﬁl dbout ands Emﬁimtlpf Shernatipra.
u .n_one, particul ar

errbod nﬁeln%]g?%rg pad%?eg%s)e PrBTETRE BIOKORS & arethnd \f dpralating a
bipRGegiically igble sofutipofyploudskioom cowlpticy it ork Shodlitio

ch?a@ cent [ of about
5] 0%%1 ﬁ%@é&@&%xf g@or t ﬁm%ﬁi} {—@ segﬂg cgéﬁ from

I nve ave
F"fﬁ’f 1htp ahept l],i%q W’@HQIP@W@WEQM@W (8) fiodth atsintid.o05 to about 1.0

@@&mmm ?Ké&@c?aﬁ’é ¥ I 0 o dacre
gﬁlg:%abl lity of pﬁeg%?gtlﬁr gﬂﬁsfﬂ o(?fs rﬁllﬁijz cni andfor G 'sat c1tnc

8% 'é‘s"q“ﬁ“ Sifee-h By vagpus serbadiments, tﬂmangaWMe ommore of the

forepsing exradtiedd cRREER bi £Aby Stable solution for
preventing or reducing enmesis conprising a)

e oo e oo A 1 8ty
carr |a%£reptagl Sﬂp%‘ﬁe?f’&'ﬁ %S%Fatﬁm(ﬁ"(% e B2 B1egul to about 1.0
Si i |rag/ind, frannateniol. 0famg/mithe shofE0? mgiilCpdiddy@fbd BRrochloride,
provides. ?0{;@5&%%‘“‘"8??@ 8|§atl ng a pharnaceutically

stabl e so 1 on-o etron conprl si ng adm xi ng
a) pal onogetr eut.i c ceptabl e salt
30 t hereof; ﬁg g‘g‘m (El %mlﬁ’ﬁq'eccé %b%%&’é‘ﬁ‘t GQRfeatration of
carrif@maba‘!ﬂﬁt%hﬂﬁm@m@mm o4 193¢ mifrbgiet 6. 0. I n

al ternative enbodinents, the pHis fromabout 4.5 to
about 5.5' an a‘hﬁggpulaﬁon 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 jnventors have further discovered that the addition of mannitol 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 pharmacentically acceptable carrier, wherein the
pharmaceutically acceptable carrier comprises a chelating agent and mannitol. Similarly,

8



10

15

20

25

30

7 WD 2004/ 067005 PCT/ EP2004/ 000888 opti nmally about
5.0. There are many exanples to those of skill in the
art of suitable solutions to adjust the pH of a

fwar uodtobon. Two exenpl ary sol utions are SofEEHRB004/000888
hydr oxi de and hydrochloric acid solution, either of

whi ch coul d be used to adjust the pH of the
formulation. 5 In another enbodi nent the invention
provi des a pharmaceutically stable solution for

nneu@ﬂte'tn@n&ﬁrﬁe%@l En i Iy ab
Outl e Ui %le ﬁgl‘sa%?r oﬁnegl%)d gn}ormt%atmg a

01 t
p‘%%eg%%ﬁr &2y vallgee eﬁrw@@apqug ebfixiagd) falonodet:eior
anmahna&&utamyab&%ble mpulaaeaﬂ a3} sgga%&,&cfef’iﬁ gn,bgc};ﬁ%abw

3‘, /or (el |ﬁ from a]%out 005 to
mfnar ela"%h‘b‘?i%%ﬁ CPMprises) \ae nheﬂaung agent and

pna@mtoéieﬁ‘ha chﬁt:hg dgent isf REMMbIFBINGN, 8ind Qn various embodiments the
pal onosetron

} cal st abl e sol uti on of
%2%%15?9? st i APPSR 0. %2 D305 oot 19 g or
i fegrmabopt). Qﬁnosfmutorabm 148 mgaLbrm@amtlags?ldytg%G&mﬂQ 1, or
Qm. a t abou
s’loﬂhﬂﬁﬂ Houtis tng/ lu f#l %q;m?qq e mjagniiok [§gpesent in a

mllinol es citra
GOTsEmtation of o about(f 0. ony/m mﬁmso 0 hog/nfl] fedr@ biubatf.d Bb/ml. to

@Bt 6E0 Infyrdl, e 5bALII R o 6 1ol Haﬁ‘]_glﬁl g{r@nd/ or a salt o

citric aCId such as trisodi umcl ate. In various

e b o dinfesIé forintietidnd Q&eﬁfpigiﬁy%ﬁm%[t?dn& da%ueooﬁl? %{111%% in which

Eﬁg% % i ngr edj ent s -can
4P e&ﬁplﬁq}/ ﬁ‘i}'F'P]é’éOqS atilbdiSedtonoinjeciabla formulations

phraraiipbe ulid idltioyal &ﬂ@foﬂﬁhﬁmﬁ | h fo 4
G {;enfqr atjan for%r%aflbout 0.0 g er?f‘ﬁ_g{l%& g%mafr giscosity
n%yl rom °L Sgthets Sﬁget?FﬁYSn’E“' Pi‘.? BORg ofher3, mgimitol, sorbitol,

gkomss ewcbmnhyshpﬁfﬂniepﬁéelielpltm@ﬁﬂ, B SclRatel ”ﬁlxelsé/t geg?

h nul ation nma rise ci
% f ef&{eéﬁ@h%mégnw.. ’%“‘ést‘f’ T80t 10 BB R0 e Shesbured as
PEIAING REFDISCi comrastli {HR04 LIS thg/miTBdneShtratichN rfaahi HALIAR i

5% SIORP LBl ncentr t|on Qf . from about
0. 005 rrg%llﬁiﬁ to a @ %’ gy | ¥ 8‘}‘“3‘8’6*6{ isppeting gmalycigta

tomipifyipg agpnt. and m)st opt i mal ly about 0.5 ng/m .

~—+

The formulations of the present invention are particularly suited for use in
injectable and oral lquid formulations, but it will be understood that the solutions may
have alternative vses. 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 vet another embodiment the invention

provides a method of storing one or more containers in which are contained a solution of
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25 The inventors have further discovered that the
addition of mannitol and a chelating agent can
increase the stability of pal onosetron fornul ati ons.
Weenefmwroes in still another enbodi nent t hepdiwnliosss
provi des a pharmaceutically stable solution for
preventing or reducing enesis conprising a)
pal onosetron or a pharnaceutically acceptable salt
thereof and b) a pharnmaceutically acceptable carrier,
Rh&deford Hea 3RRhak ' tabl e. carrier...
\gg ri ses a gh_el at iﬂr%gg%g%@gn%lﬁg%%?tco PSR 1) BfpYiding o
8“’% SHHRFBS FHO5CICT EPP)GSHH0USSY adjusting oir hepintaining the
erertyegitire RE tHehorh Y @RktkOMad LY €4S 14 oF%b %Qge&fcelcius and c)
fsgr.rrul aél ng.a harmaceutical ly stable sofution of
pal BR 5L EPBHEO R PR Tl e JoRY A nopils. Griverths ore year, 18
anqutiey Mementhd @rahdry (A€ fRRIBBI ot SRdebdifs R SoHfns W@heﬁe)ﬂ &) the
E@L&ggo%utr! al Icyeugc%ge ttgblog,carrl er, wherein the
% ar maceut |ch Ares Eaglt BB ITLBFITEP 2coRiSRiratien offrom about
8 | mag/inhde alpens.0 anydnly (Wethe bH G the EoRH@NS ko Bt AL Lbout
nbodi prents the
t

[ : r.ahlk nd, .in various

0, P 1tk comfses ARG kb, oo G S el lorseor ons
EhEmeccgtial acceptabbotalt tier®E nigiurhboor 10 frabst: ADP BB RS citrate
Wefrlank r out, .0. 3 .to about
Ot ol o ke Cocd Tt 1 8 L EBTR U i St o
FEF91HE assBh B0 e priuion semprisemirany bboiis1 0pe stwento0 indlidoles of a
chheeatEat i on of fromabout 10.0 ng/m to about 80.0
mg/ M, fromabout 20.0 ng/nL to 10 about 60.0 ng/n,

or froim addiity oft theOfoteRoind FokinuthRed AR/ 1Bkds isBE §%haAB Sminal
gt%rﬂrimjdglnt ions are hlypl cally fornul ated as aqueous
ol Ut T ong TR Rhitc ™ Rt B tHRECYr i rRaprgiorex g pitilinenother
@!ﬂhfl'diihmt fhelimviiion $7rcWid|eT 2 dxike)ﬂh&eﬁf fflﬁ%:jﬂ doﬁﬂaﬁ&fiﬁ Qh&h is contained
ener.a 1 addj ti onal presence o
P RS Aol ENS inanaltialf A5Gt S e copprisng
WMW mogd steile szjnt dﬁﬂthingr_s ts(pne&fal eigesr 8. ivﬂa@);ugeﬁlﬁng said
I thito sacchar ose, .
sacchari ne, %é%ﬂggr%%&%e ,Osegglg PSP PrEREe ﬁ}“%’i‘m%éﬁ Srdpgsaid
ek onijesrs ndrd steyiiniap ateldy sqpleds Biidd bontaieRC avlierel (NS
bdloR¥%R8 Sr Fhar 2Bt TRY Tk 1 _when used
@ﬁﬁ%&rﬂ naﬂg ents, in g%%?fggjtrg%ﬁ ﬁgﬂﬂﬁﬁﬂh‘éﬁ%?fﬁ;rsom about
T2raPesth S re/miartii thopH gltbe salusion isifrom sbouret.(0b abdue6.0,
@ipodi BRAGS csthpriderrbi \WBaki BB o ' Dokl s
cting si [{Pl y Pas o to 51:0}94“5.8 I?ng'ﬁ%ﬁpalonoseﬁ*on or a
pharmac utically acteptable 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.
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tonicifying agent. 20 The fornul ati ons of the present
invention are particularly suited for use in
injectable and oral liquid formulations, but it wll
b 10gtRres ood that the solutions may have peympaonsmoosss
alternative uses. For exanple, they may be used as
internmedi ates in the preparation of other

pharmaceuti cal dosage forns. Simlarly, they may have
ot her routes of adm nistration including intranasal

or inhalation. Injectable E%quw‘ %ti ons may take any
25 route including intramuscul’ar, intravenous or

subcugggeoui_. Still further enbodinents relate to

i mpro - e wth which the palonosetron
f or mul,at | an.b tored. or nufactured. In

parti éf}ﬁg? F}"agﬁoél d‘?“?%é%?%%“ﬂ’?&bg&eaﬁ & @5\rarfernuiagons confaining
fPelonespizan hydmchidrids heeaprisg ertstabiiives b gl h OWs 51701 a8€10.0.

afhe tRQRERD nded, peri.ods at room
tenper St U elféﬁ%hﬁt S ,On?sﬁé‘%/n:ifyg%)ﬁ%lgﬂ% S B Fehle RE Stthe
i nvention 30.m§)rovi des a net hod of storing one or nore
cont arHefEEEZSTAR AP CERFRAIIONEANGESs ol uti on of 9 WO
2004/Q§grlgloaﬁPCT/.E_?2004/ 300888 pal onosetron or a
phar maceut e P 4aes stdb e resformed peipgasfcxpoimpniaiesign
8yt Vi vttygfoua lots af@ipaastintt vidrdighaly2dd dy ﬁvé?%Ee Hdpbropriate

; adj ustin r i.nt ai nin e
PR g o g ooy s D5 Pl M5 eerb s
buffer §f o0 mDpné EBTA mim?%)am 1€l of&iir]i)lTAi 4g cﬁﬁdﬁ Buffer were
GO AL j ' or,.one nth, 3 nonths, 6
o hs%éﬁﬁ*hg o BBy e R B P  but
EPEAN G564 apd 3B mMesiteaseblifforat DB 10 ibls sgsylts\Wh isehly (nidoatbd Bat
Ab1RBARE boR Qo ' sal.t thereof is
?r egent in anggoncen%g%%% tg?ét " e %ﬂ%ﬂgﬁa”Uﬂfhﬁ’ﬁ?‘FﬁE
Pl sern atthe)loprgst palonogation cqnientsstibnsf t he sol ution i s
fromabout 4.0 to about 6.0, (iii) the solution

conprixassrdy: dovatrenic ABeRt to about 5.0 ng/n

pal onosetron or a pharmaceutically acceptable salt
t her disfmulftionnofponssettd b droaimidt inl@fhidBukrbd iRl Bepared

kit 3 om ab 0.005 to_ about 1.0
AablpAiak Gkl Qb 0 of ) AL AR e giOfRetoR B dtmtesits g
gggg‘ﬁi“}méWdWF maprtobgibwed wperipo Mphilitg. e Shefop i Reetlof 10 t 0
DRt rd@edok hd M&I&?SORI%OI@WHS%IEIEQ& e tp ﬁf‘g er.

EXAMPLE 4: FORMULATION I

The following is a representative pharmacentical formulation containing

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

Ingredient " mg/mL

Palonosetron Hydrochloride 0.05%

Mannitol 415

11



The stability of the foregoing fornulations al so
lends itself well to termnal sterilization
processes in the manufacturing process. Therefore, in
sto tobs/@mes her 15 enbodi ment the invention p&p,ﬂ,gmo@ss
method of filling a container in which is contained
sol ution of pal onosetron or a pharmaceutically
acceptabl e salt thereof conprising: a) providing one
or nore sterile open conta| ners (preferably 5 nil.
Viarsgppg) it ng satrd——cont-atners—w-t-h—a -sol ution
pal onosetron in a non-aseptic Qe vi ronnent; c)

seal i Agsodivinctitrais | | ed contai hers: mnd d) SterTTizing
Sai d @ﬁﬂé%ﬂi ftted—contarers; ;ﬂ““"‘:" p—()—the 20

|l onosetron or_pharmaceuti cal s thereof 'S
preseM¥lin a concentrati on Df frape gt 0.0T mg/C
T0 abQLHimm I he—pH-of-—the-solution-is from
about 94 0 th e E&e Sélgﬁoé ‘”(5 i) tﬁ%ig%fg?l on conprises
@ﬁ?lﬁ%@ﬁld@dgi‘.lmm about 5.0 no/m pal onosetron or a

pharnaggéﬁthéa%hﬁ% Fptabte-sat-t—thereef—+rom-about
10 to about 100 m FI moles citrate buffer and from

about _ .0 mg/m EDTA, (iv) the

sol ut &t s 8 chel ating agent, or (v) the
sol ut4 ises froma %U 0 to about 100

milli Ea ™ A CTATE P Bhermacguisy) forpwlatiey 0oBtaining

rp@wcgmomm@ma‘or oK AlvRb 1B S s, X AMEN Hguilt: for(i3Bbds o fdhl
PH A study was conducted to determ ne the effect o
pH on formul ati ons contai ning pal onosetron
hyerochl-ori-de,—measuring the stahility at 80C at pH
5.0, 7.Aeredient1i0. 0. 5 The resul ts imgmtat ed

PRnORASEHTRECHYEE OCNT Or T de [ 54ost—stab-e—at—pH
5.—9:}}%4%42& 2. STABLLI ZI NG RATI ON RANGES A
for el optim zation stjudy wa& perfor rred usi ng an
experEbmeat al “destgn ~ sof tware. Tygnty=four—ots—of
grteg—preduct—were analyzed lto_investigate the

appro PUFE i ncent r at i on ranged’f or pal onosetron
hydr atitiicasinde (0705 ng/ il 1[0 5. Oyggl i), —cit+ate—16

MFWQ—FG—%——'M——&M EDTA (0 t0 Q.10%. The |evel
of E and citrate buffer jwere 4 tolml

g.

e
. 0,
at

Sodium hydroxide solution and/or pH5.0+0.5
hydrochleric acid solution
Flavoring q.s.

* calculaied as & free base

EXAMPLE 6 -- STABRILITY OF PALONOSETRON WITHOUT DEXAMETHASONE

The physical and chemical stability of palonosetron HCl 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.
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sel ected based on the optimal formulation, which was
shown to be fornmulated with EDTA 0.05% and 20 niV
citrate buffer at pH 5.0. The results of this study

woosais®ds t hat  pal onosetron concentrati on YaseBhdRoidss
critical factor in chemcal stability, with greatest

stability seen at the | owest pal onosetron

concentrations. 15 EXAMPLE 3: ToN crrYl NG AGENT

For mul ati ons of pal onosetron hydrochloride in citrate

buffer were prepared including either a) sodium

chl or Tebesapipley of il diibdcabn HANRrOpbRRAS LS M Ny chioride (PV

%dg}gchl,ori,de formul ation includi ng nmanri to? sl%v%d
B g infusiopsolutions at oreenisiionsivfif dné 9@ o/ol.. Evahwatidsk oir

Ji . i i Lyt i found to b
1 6 Rl Rng e ot a0 e Lo Lo be |
riefred Bdagt bfseripal SCA ki a) 4, DOTHLAEI A SHH FPi 0P

p%L. nosetron that is useful for intravenous
SBPIFHI Y5 PRsed wsinggishad pbseivafisindn figrmalirbet Ligi sndfsing b -
; redi. .ol -Pal onosetron Hydrochl oride
8&%&%@’ nﬁﬁ%?&i!ﬁg%éeaﬁ difton, %1%@ particle content were
RETER2ROADA0R 8Bemb D IAbiBy 57 thl th s ARk L& 3.7
Ctric acid 1.56 WA q. s.tyto deu% Sobdgmdlﬁn{e%%éso%ade
Sepilierieheatingihish pesfarsangs liyyirobminlatigiaphia (HRLCS ahalkfiioAn *
?ﬁb—ﬁ#ﬂ ated as a free base EXAMPLE 5. FORMUJLATION I |
The

£ . . . .
ollowing is a representative pharnaceuti cal

f or MAlRéakples GRRIpAYdHaMPstable throughout the study. The solution remained

clear, and little or no change in particulate burden and haze level were found.
Additionally, little or no loss of palonosetron HCI occurred in any of the samples at sither
temperature throughout the entire study period.

EXAMPLE 7 -~ STABILITY OF PALONOSETRON WITH DEXAMBETHASONE

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 sodinm phosphate) 3.3 mg in 5% dextrose injection or 0.9% soditmm
chloride injection in polypropylene syringes at 4 °C in the dark for 14 days and at 23 °C
exposed to normal laboratory flucrescent light over 48 hours, was studied.

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



pal onosetron that is useful for oral fornulations, or
other liquid fornmulations of the drug. 5 Ingredient
ng/ M, Pal onosetron Hydrochl oride 0.05* Mannitol 150
BE Aofes00s Tri sodiumcitrate 3,7 Citric aci

g.S. to 1 nil Sodium hydroxi de sol ution angf%Fégﬁ%ﬁk%
5.00.5 hydrochloric acid solution Flavoring g.s: *
calcul ated as a free base EXAMPLE 6 -- STABILITY OF
PALONCSETRON W THOUT DEXAMETHASONE The physical and
chem cal stability of pal onosetron HCl was studies in

cbre e ercerhibroio sbilify v pettonnd o Gﬁﬁ&%ﬁ‘iﬁ%ﬁﬁ@%&ﬁ%,

|p§§ftg§n, 0. 9% sodi um chl ori de i nj ection,

de 28 Yty 9f storaasak s S and dfice hido R4, dud 48 Hoes i T3PC. @Aghical
dewt %an. L act .nger's jnjection. The

ad mlﬁ’fﬁ%eags ég\ﬁg‘?‘ég“%vc‘gﬁﬁ%lg’?se R%%e “i%’ab’a’% light apd wsings highe

dateisitaminodirectiodd LibinbESn. ah a@ida, ﬁ&ﬂﬂ’&% d STof=Inls
ls"ié %ht. 12 WD 2004/ 067005 PCT/ EP2004 6160%3%‘:?“%%’%”%

legirotcally (dhemicrlstbib ofsrdengpras pailebd ib using a
IEN N ' PVQl bags of the infusion
A L et R

Eschkigat | ons for physical and chem cal stability were
perforned on sanples taken initially and after 1, 3,
5, 7, Al Fpies weephysdally cammatide dtoughdit @B Budf T8 sofliiodd.

2421204, s .at .23 T. Physical 5 stability was
assesse U%I{a:% oV 3%%9“@6%%?@%‘?%"%% agfapelevel wenmfound.
10 lAdgitbnatin ditfisdrAg lods tlJT'Pglhi’wSetron HCl and dexamethasone occurred in any of

the samples at either temperature throughout the entire study period.

This invention has been described with reference 1o its preferred embodiments.
Variations and modifications of the invention will be obvious to those skilled in the art
15 from the foregoing detailed description of the invention.
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i ntensity nonodirect i onal i ght beam |In addition,
turbidity and particle content were neasured

. electronically. Chem cal stability of the drug was

eval uated by using a stability-indicating high
perfornmance |iquid chromat &g{aﬂéﬁc (HPLC) anal yti cal
technique. 10 Al sanples were physically stable

What i ¢lpiseghtiut t he study. The sol ution remained clear,

1)

2)

3)

4)

5)

6)

7)

8)
9)

10)

and little or no change in particul ate burden and
Heptahecegticaliystablcoohudion foxdutventimgadr ipduding ¢nhesisgomposing

| oss of pal onosetron HCI occurred in any of the

sanpl pslosdseton drer pharenqpetadlyrecaptabughdharedflaed ent i re

study period. 15 EXAMPLE 7 -- STABILITY of PAL

ONOSET RENmAL cit] cRIE<ANEERASOEeThe physi cal and

chem cal stability of pal onosetron HClI 0.25 ng-

adietekethe phirmacelpixalipideasable c4raisr adirises pphrasphat e) 10

ng or 20 ng in 5% dextrose injection or 0.9% sodium

dhk goliutlen bk il owhdréin pied ol i€ hl Oecomdenttdivh)rom 10.0 mg/ml to
m ni bags, and al so adm xed with dexanethasone (as
§8@in&$¥%hosphat e) 3.3 ng in 5% dextrose injection or -

0. 9% saodi um 20 chloride injection in polypropyl ene

dve isplytian gf claing 1 whereia thpamrngityl 19 jggneefration tropg 4¢:0 mg/ml to
eXpesefto normal | aboratory fluorescent |ight over-

48 hours, was studi ed. Test sanples of pal onosetron

1 h .
0% 000 L AP URROELh BP0 e s
pedrgofinipla cohdeptradien §éQ)01 mg/milbtadsd mE/meach i nf usi on
solution. Additionally, palonosetron HO 25 p.g/nL _
viiht soRfion exf atminh h sahieecif abe phatimaveytbhdbp hatphbl®.cddier comprises a
gﬁﬁnL in each infusion solution were prepared as 10
I8 sol ution in 20-nL pol ypropyl ene syri nges.

al uat.i ons for 3 WD, 2004/ 067005 PCT/ EP2004/ 000888
ThE St G clofio whesin e ABRPRCUR AN Sl e fomprises from
@mlne%smlﬁ,k@@rﬂgmﬂg@’fhy and after 1, 3, 7, and 14
days of storage at 4 C and after 1, 4, 24, and 48

NAUGSIuAbn 88clkm PRINRiGRthe phbARILIAIVAS.RBBRSAR L UshPEses from

vi sual observation in normal roomlight and using a
A0 dh 100 miliMolasyf peitath budler.i onal | i ght beam In
addition, turbidity and particle content were

The solution of claim 1 comprising palonosetron hydrochloride.

The solution of claim I wherein the pil is from 4.0 to 6.0.

The solution of claim 1 wherein the pH is from 4.5 to 5.5.
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11)

12)

13)
14)
15)

5 neasured electronically. Chemcal stability of the

drug was eval uated by using a stability-indicating

hi gh performance |iquid chromat ographic (HPLC)

anal ytical technique. Al sanples were physically

ahepahitibh f tchinul Rdkteid e sdlorbgetrobher ﬁlﬁitﬂhdeﬁﬁﬁaﬂy acceptable salt

r i-ned cl ear tl.e n

theg%fls P& @%ﬂ fzflér)}ljgtohdalz%gfnL\r}t glscd]]% L% ‘ou nd 10

Addltlonally, I|ttIe or no | oss of pal onosetron HCI
hasope occurred in any of the sanples at

dd
D RO R AR At B laTRcE e hetcoaBE aayres comprises from

perd veh miltiMelds oY & vitlae buffes. been described with
reference to its preferred enbodi nents. Variations
dihd solptdirf olcddiincheongirisidgepal arosntion bydrwehlpridee obvi ous to
those skilled in the art 15 fromthe foregoing

dée selpben efedaim; %Wh%ﬁndhe plihés froppéfttp & 14 CLAI VB
| A eutical |y stabl
Fﬁ?$§$§?€#mﬁg%véﬂ? %$1$%ﬂﬁg ICnesiysscgnp?ising

a) pal onosetron or a pharnaceutlcally acceptabl e salt
t hereof and b) a pharnaceutically acceptable carrier,
wherei n the pharmaceutically acceptable carrier
conprises mannitol. 2) The solution of claiml
wherein the mannitol is in a concentration from 10.0
ng/mM to 80.0 ng/m . 3) The solution of claiml
wherein the mannitol is in a concentration from 40.0
ng/m to 45.0 ng/m . 4) The solution of claiml
wherei n the pal onosetron or pharnaceutically
acceptable salt thereof is in a concentration from
0.01 ng/nm. to 5.0 ng/nL. 5) The solution of claim1

“wherein the pharmaceutically acceptable carrier

conprises a chelating agent. 6) The sol ution of
claim wherein the pharnaceutlcally accept abl e
carrier conprises from
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16)

17)

18)

19)

20)

21)

0005 ng/mM to 1.0 ng/mM EDTA. 7) The solution of
claim1 wherein the pharnmaceutically acceptable
carrier conprises from 10 to 100 mlli Mles of a
citrate buffer. 8) The solution of claiml| conprising
pal onosetron hydrochloride. 9) The solution of claim
1 wherein the pHis from4.0 to 6.0. 10) The sol ution
of claiml wherein the pHis from4.5 to 5.5. 15 11)
e spolutiqn of claim 2 wherein the | onosetron or
g}ﬂars htof ClAPyS JECER A Balenpspirony WoPlsmasegtipgllyzacceptable slt

GRR&TNY ihAldoRRnth 96 ReD.(THLMANL HS Prm@/miD/ NL. 12) The
solution of claim2 wherein the pharnaceutically

qhe : RARIC 3 8n Qcapri ]
m | I%{S’ﬁl\l/balgﬁegf %fﬁhgg sﬁer ate eb uf f eirc%&%%l&l %ﬁéggga%&uﬁalr%erﬁ cglfnpnses from
dP & mPmdbMoles of agitratd wisset ron hydrochl ori de.  14)
The solution of claim?2 wherein the pHis from4.0 to
ghe solutin dfledaimdl whereim thyf pid fisfrom 2.04hérei n the pH is
from4.5 to 5.5. 16 16) The solution of claim3
whghaensretutiwllp atableoebition florqreyghtmg@aeditcingadrhiagis comprising:
acceptable salt thereof is in a concentration from
@) 01 frgmnd.03 /il .Oorfy? mig/ml AaldHosctoal attd piarobcautiedln adceptable
mhereiﬁ he ﬁhq{naceutically acceptable carrier
conpr PEEESFAY 10 to 100 nilliMles of a citrate
g ffer. 18) The folutio of claim3 wherein the pHis

om &P FgallnaprenalinggHeiceut i cal Iy stabl e

lutigon for preventing or reducing enesis .
irgﬁﬁi?ﬁ‘%gi’fh@. cléfm flPo‘fW%‘?lg’oth‘hﬁ?lﬁ{OSf’%m%PQPWMQUUWHY acceptable salt
ARk PSR L BReAlaforPIBHBRIA healll Y acceptable salt
thereof; and b) a pharmaceuti cally acceptabl e :
T8E Sdiffon A UaihNS SRling BaBhodlBh Makdnplirel N the
pal onosetron or pharmaceéutically acceptable salt
thereof is in a concentration of about 0.05 ng/nL.
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22)
23)
24)

25)

26)

27)

28)

29)
30)
31)
32)

33)

34)

21) The solution of claim19 conprising pal onosetron
hydrochl oride. 17 22) The solution of claim19
wherein the pHis from4.0 to 6.0. 23) The sol ution
of claim19 wherein the pHis from4.5 to 5.5. 24)
The solution of claim19 wherein the pharmaceutically
acceptable carrier conprises a chelating agent. 25)
The solution of claim19 wherein the pharmaceutically
acceptable carrier conprises from 0.005 ng/m to 1.0
¢ pAlutRRTyy claw) 1 9TWergo thetfitbis fofm 41040 MO19 wherein t he
harmaceutically acceptable carrier conprises

Apeln of pimAwkerera et Brany 4stabide i ntravenous
3B BPm 6 S Hhese, O ghiieptalig Aieprable carrer comprises a

pldlgingsgemton or a pharnaceutically acceptable salt

t hereof; and b) a pharnaceutically acceptable

dag pelation ofgyairphld whireinitamphermegeatioally Acogptabls qamidygomprises from

paLS ARSAL 00N Me/miEnTARCceuUt i cal Iy acceptabl e sal t

thereof is in a concentration of about 0.05 ng/ni.

189 sdhos alfutlaion 198 fwiedréin nhe phammpeithlhy ap@bables efrfi@comprises
ghloride. 30) The solution of claim27 wherein

‘the pHis from4.0 to 6.0. 31) The solution of claim

27 wherein the pHis from4.5 to 5.5. 32) The
solution of claim 27 wherein the pharmaceutically

ac phpuebbicalty rsitle dorgEh@R Ssauticn &rapieRehidg@est red@Bing emesis
Eﬂg}§%%%tion of claim 27 wherein the pharmaceutically
acc%ﬁi )l e carrier conprises from 0.005 ng/m to 1.0

I'm gERTY1 &%)mﬂﬂ?S ML ARNBEenSh 3 Pphdm¥&T R 1d38ptabie salt
phar ceu%lca 'y acceptabl'e carrier conprises
nann?ﬁﬁ#@;and

b) a phérmaceutically acceptable carrier.

The solution of claim 27 wherein the palonosetron or pharmaceutically acceptable salt
thereof is in a concentration of about 0.05 mg/ml..

The solution of claim 27 comprising palonosetron hydrochloride.

The solution of claim 27 wherein the pH is from 4.0 to 6.0.

~ The solution of claim 27 wherein the pH is from 4.5 t0 5.5.

The solution of claim 27 ‘wherein the pharmaceuticaily acceptable carrier comprises a
chelating agent.

The solution of claim 27 wherein the pharmaceutically acceptable carrier comprises from
0.005 mg/ml to 1.0 mg/mi EDTA.

The solution of claim 27 wherein the pharmaceutically acceptable carrier comprises

-mannitol.
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35)

36)

37)

38)

39)

40)

18 35) A pharmaceutically stable solution for
preventing or reduci ng enesis conprising: a)

pal onosetron or a pharnaceutically acceptable salt
tAgkeRhccudRdiyRlable Mﬁﬁfoﬂﬁ&gﬁ}&%@xﬁh 9&&% ising:
cagfi er, at YE pH from4.0 to 6.%%%6) gﬂésgslcﬁﬁpgﬁmg'
of claim35 wherein the pal onosetron or
pharmaceutically acceptable salt. thereof is in a
@dnceRblopesebon o dphaymeccutiepliyiaccapabls: @ltilgrenl argl7) A
pharmaceutically stable solution for preventing or

b du c P ivjardregepticaliiviaesdpteble sirsier, conpr i si ng a)

pal onosetron or a pharnaceutically acceptable salt
hepddfonahifl to B)). a pharmaceutical |y acceptabl e

carrier, wherein the pharmaceutically acceptable

dar soletion ofiplaim el wharmn e palod@@tron bt phMrtraseusitalisaacceptable salt

itrate buff 38) . Th | uti | ai m 37 wh '
Sl R AR S Ty o

f 10 to 40 m|1i Nol f itrate buffer. 39 )
g B L S ik it o o

- eb@pAEgeutically acceptable salt thereof is in a

concentration from0.01 ng/nL to 5.0 ng/nL. 40) A
Rhar MpaAdskeat bva SHaARARUBQNY EQRLHRsaR ﬁ%&%@%ﬁd& g or

reduci ng enesis conprising a) fromoO0.01 to ng/ m

Bﬁlong?ghﬂak&ﬁmﬁy@Qa&gﬁggﬁhgfalIy_acceptable sal t
the ; [

reo p) from™10 to 100 mllinoles citrate buffer;

Q@lgreirpﬁefpﬁ%ageﬁggl& Qcc%p&bl%er E&?{{ﬁﬁse} ?rom 10 to 100 milliMoles of

a citraie buffer.

The solution of claim 37 wherein the pharmaceutically acceptable carrier comprises from
10 to 40 milliMoles of a citrate buffer. |

The solution of claim 37 wherein the palonosetron or pharmaceutically acceptable salt
thereof is in a concentration from 0.01 mg/mL to 5.0 mg/mL.

A pharmaceutically stable solution for preventing or reducing emesis comprising

a) from 0.01 to 5.0 mg/ml palonosetron or a pharmaceutically acceptable salt
thereof;

b) from 10 to 100 millimoles citrate buffer; and

c) from 0.005 to 1.0 mg/ml EDTA.
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