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WO 2004/073714 PCTIEP2004/001.558 METHOD OF TREATING

POST-OPERATIVE NAUSEA AND VOMITING FIELD OF THE
INVENTION 5 The present invention discloses methods to treat
W)&)Sﬁnﬁ)}ﬁﬁ‘ﬂilve nausea and vomiting, as well as emesisrgayrrtabyoonsth
5-HT3 receptor antagonists. In particular, the invention discloses methods
for reducing post-operative nausea and vomiting and other emetic events
with palonosetron. 10 BACKGROUND OF THE INVENTION
Post-operative nausea and vomiting (PONY) is one the most common
consequences of many anesthetic and surgical procedures. PONY can
cause serious side effects such as dehydration, electrolyte imbalance,

gastric hemiatigppwaypb Elisrinlionkeserhageaieprerand muscular
fatigue. Aside from the e PONY. can cause
patients to experience anmeg(i{;l é?)ﬁ% un%ergorng further surgery. Because
of delayed recovery and discharge, as well as. enhanced medical care,
PONY adds substantia}gasisdge @ﬁﬁlma@m:mdened health care system.

Typically, PONY, accurs wr&hrn 24 hours,of s r&e\}% At leastbetween 25

t i
and 40% Igfjerrfglé%veﬁa lents ]have P NY P has been correlated

whPTEERE: Bhudigs coustygerartdtiiitRsH GrStReery aenzion Bradrdial
amesthesian @amoued ofvise eralkmahip platigrread ypambuld omjtingesef
oQ@é?e%ﬁl%%%i&S\?@ S;SQB%&%S and pain. The incidence of PONY -
averages between 20 and30% across surgery types (Watcha, M.F. and

White, P.F. (1992) "Post-Operative narusa nad vomiting: its etiology, .
treatment and preVehGEGBIHESthOE ABYNMENTIAA), however five

© generaliypegepiaf %uzﬁgdgadxﬁr%%dﬂﬁgsmme of the eat, Rosecdhraat;
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ey ayneclogicals, gasyointestinal andcardlovaserleri.acoauniion,
appro mately 69% of al cages 0 sing ngle drug or class of drug is

fulifeetietiventt e@)mﬂﬁg@oﬂwﬁ%%gm%@fwj&@é@mm?ﬂ woun '
pmphgﬁaﬁile@phagerﬁetmﬂ;eaa@ymmm nfa‘_mr@:e;osﬂtseﬁecﬁtwe the ‘medical

comphcat:ons PONV can cause patacnts to expenence anx&ety about undergoing
further surgery. Because of delayed_recqvery and discharge, as well as_enhanced

: medical care, PONV adds eubstanﬁai coeté to an already Burdened hea}th care sjfstem

. Typlcaliy, PONV occurs within 24 hours of surgery At }east between 25 and
40% of surgical patients have PONV PONV has been correlated with age, obes.rty, :
type and duratlon of surgery, duration of general anesthesia, -amount of wsce;al.
manipulation, early ambulation, use of opiatt:.ana]gesi'cé postoperative, and pain. The -

_ inr::idence of PONV avem'ges‘batwcen_'ilo and 30% across surgery types '(Watcha,

- MF ~and White, PF (1992) ‘PostwOpsrach narusa nad vomiting: its etiology,
treatment and preventron i Anestheszology, 77:162-184), however ﬁve general types
of surgical procedures (thpse of the ear, nose, throat; eye; gynecological;

- gastrointestinal; and eardiovaseula;r') account for approximately 69% of all PONV
cases. o ' ' _

No single drug er class of drug is _full'y’ effective in controlling PONV. It has

been suggested that prophylactic anti-emetic therapy can be more cost-effective
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established symptoms where operations are associated with, a.high risk
of emesis (Watcha MF and Smith I. (1994) "Cost-effectiveness analysis of
VA tsemetic,therapy for ambulatory. surgery” J Clin Anesify 834 noiksd he
number of operations done per year in the Western world and Japan is on
5 the order of 65 million. Many anesthetists and anesthesiologists
currently use prophylactic anti-emetics such as low dose metoclopramide
(10 mgq).pre- or peri- operatively and many use no prophylactic
anti-emetics at all due to poor efficacy of current agents coupled with
troublesome side-effects such as dystonic reactions and somnolence.

Ig“éé%%m % é@gﬁe?@fgéaﬁgﬁtg@@?&mg%&@waﬁeg MY isspegaant.
Al u o be mediated thr rotonin (5
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nuoRysssEearus e tie fotrerhokiveproremgddr Zofiedh hiédrén
postreman GeRUbungG fAciRISRGudr e theleasen Wakd Horpan is on
enterochromaffin cells i e small.bowel haiJc1 ds 1o h% stin ulgtion
oft{]/%goé%{ffge%regr%t ﬁi%%’ 't?l%hﬂﬁtﬁnfﬁké%%ge%ﬁT r%ﬁlgg%s?f Oi%lsj[%e area s_c
paSHRbIEF S A BRise e ORI Spto MTIRYEP2BIE SRR BY Bpiates
anganestheic dangsse Al heypgaestiptilansiimetalichdsonsiomesitiateds

through SHT3 JGeeRIQR, whendtls eahanced.by heslsatsobissidua!
anesthetic dings it also_contributes to PONY. There are nlnﬁr}g,rou%%n ?f

agBHe st et Se e rE A R rtHE HESImE RSP S st INcRAmer:.
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Manua_ } esearc O[&iOI’IGS . In recént ears an .
adeftishal CRSSTBrareigr Farerrer 16 B '8 -1 8718 PRYahoATy padhifhe
regépitriantdganistschas treentdeisiopedithabTecitemesis bya poirema
f‘%ﬁﬂ@f?ﬁ?ﬂ Q;Qe%‘i@é’é _ {j lﬁ@g&?%ﬂsﬁ%&%@& iR he. o4 %@@%S:g&g%%ee .
"Drkgs Acting on S HydreXytypiamine Recep(ors, (Sep. 23, 1959) The
. enhanced by the effects of residual anesthetic drugs it also contributes to PONV.

; .Tﬁe_r;: are nine groups of agénts that are used clinically for the treatment of
- emesis, including: anticholinergics (e.g- scopolamine), antihistamines (e.g.

_hydroxyiinc, _ pro'methazinf_:), piaenothiazines, butyrophenones (e.g. droperidel),

cannabinoids, Abenzainid_es, glucocorticoids, and benzodiazepines (Merck Manual o

25

(1992} Merck Resgarch Laboratories). N .
In recent years an additioﬁai _claés of diligs Areff_trred to ‘as 541'1"3- (S-
' hydroxytryptamine) receptor antagonists has béen developed that treat emesis by
antagonizi:ig 'cefebra] functions associated with the 57HT3 receptor. See “‘Drugs
Acting on 5-Hydroxytryptamine EReceptbm” (Sep. 23, 1989) The -lLanéet and refs.
cited therein. Competitive antagonists of the 5-HT3 receptor are used clinically as
antiemetic agents. These é.genté include: ,ondahs.etron (Zﬁﬁéi;, GlaxoWelcome),

granésetron (Kytril,.SmiﬂzK'Eine Beecham) and tropisetron (Naﬁoba:n, Sandoi), and



Cited therein. Competitive antagonists of the 5-HT3 receptor are used
clinically as antiemetic agents. These agents include: ondansetron
(Zofrah, GlaxoWelcome), granisetron (Kytril, SmithKline Beecham) and

woopisatrem4(Navoban, Sandoz), and 2 WO 2004/07 37 IRCT/EP2004/001558

PCT/EP2004/001558 dolasetron (Anzemet, Aventis). At the present time,
the 5-HT3* competitive antagonists in combination with the corticosteroid
dexamethasone represent the best prophylaxis and treatment of acute
nausea and/or vomiting. U.S. Patent No. 4,695,578, to Glaxo discloses
1,2,3,9-tetrahydro-3-imidazol 5 1-ylmethyl-4H-carbazol-4-ones
compositions (ondansetron, Zofan), potent selective -antagonists of 5-HT
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aﬂ%?i”f’d axpaRed t@ﬁ%@*ﬂf@%&ﬁfﬁ%ﬁ’d’é‘f@?‘m@rehef of nausea and

vomitiny. < efnat: has 4ee 3780 aiproveddnsthé FERAorPONYididwaver;
negating,side efincls haye beenagied indRRsioRerative, clnialirsise The

" most common are dizziness, headache, drowsrn?ss sedatlgn and

COMREATHAT O ErERersc aH Bie THamRL foath” i
rasherderythstimorectirerbesnim Whik|ifé Hf ?ﬁﬁ%ﬁinge%ro‘i'f"?s3 6ﬁ9shé58ﬁi@r20f 5.5
h@m SRy sicizns, gleskrﬂamm&@@@ﬁamem@r@@rmm@@m&@NY

femteires tp b foses Baddlen e dass. oy e ANy,

ement Furthermore it Is'suggested

tﬁﬁP‘Zb?Fati’Y s S8 FsRERTY: ihowres Ber%"?jégjésc%‘?c&sha"%‘?ﬁf’lﬁﬁ Bhous -
injectipm(Dupiyicancet. aHl1963 k- sFneetfectiofiomal h@muahus@tmwnsshe

-pg%%yomf Q&%ﬁ%ﬁ%%‘&%ﬁ@%@eﬁ%&@@‘&i‘%@ﬂ%ﬁ%@& and skin .-

gynae cal sur pe ed enertal anesth sra" An esthesia
)‘i‘fﬁ%ﬁlorﬁ %@5\%5“ ga‘f%{]% fu“ %ﬂcb 1€ biha™ (fagcebo controned

pﬂ?iiwswafys edeahwm&rgnnqe@ér?ébtrbeﬁégg éﬁ%ﬁﬂﬁ\?@feﬁ@l‘é\ﬁdﬁh@eﬁm‘qﬁ the

PrANEHIE @&l ﬂpﬁ@iﬁﬁﬁaﬂa‘éﬂimu%acaﬂﬁ@n%&ﬁ, depiltingd\ e $Hyi&ian

 P22:22.(1993): McKenzle et al. Aran Pegﬂlaznege ﬁ%&%@hﬂg Blgtsigy

examining the use _ of intrav fhous ondansetron in the
doses or as a slow intravenous injection (Dupeyron, et al. (1993) *The eﬁ'ect of oral '

ondansetron in the prevcnt:on of postoperative nausea and vomiting aﬁ:er major

"_gynaecologlcal surgery perfomscd upnder general anesthesia™ Anaesthesia v48, p214-

- 18 (1993); Sung et al. “A doublé blind" placebo controlled pilot study examining the

effectiveness of mtmvenous ondansetron in the prevent:on of postoperative nausea

_ and emesxs” J. Clin Anesth V5, p22-29 (1993) McKenzie et al “A randormzcd

double blind pilot study examining the nse of imtravenous ondansetron in the
preventiéﬁ of posioperative nausea and‘vo‘mi’ting in feale inpatients’5 J. Clin.
Anesth. V5, p30-36 (1993)). '
Kytril (granisetron hydrochloride), a selective bIockmg agent of the 5-HTs
receptor is currently used for both the prevention and treatment of PONV. U.S. Patent
Nos. 5,952,340; 4,886,808, 4,937,247, 5,034,398 and .6,294,548,' to SmithKLine
Beecham, filed May 23, 1996 disclose & method of treatment’ of 'PO}.\W by



prevention-of postoperative-nausea-and-vomiting-in-female inpatients™J.
Clin. 25 Anesth. V5, p30-36 (1993)). Kytril (granisetron hydrochloride), a
selective blocking agent of the 5-HT3 receptor is currently used for both

Wrepreyention and treatment of PONY. U.S. Patent Noscp#£ioe:s¢idsss
4,886,808, 4,937,247, 5,034,398 and 6,294,548, to SmithKLine
Beecham, filed May 23, 1996 disclose a method of treatment of PONY by
3 WO 2004/073714 PCT/EP2004/001558 administration of granisetron to
surgical patients. The patents state that granisetron can be administered
intravenously, either pre-operatively, pert-operatively; or post- operatively.
When used for prevention, Kytril is given just before or during surgery to
PreveniRANVLIromQGRAtiINGJRANAEaAse afloaimertuiliilds Givemnto a
patient 5 who experiences CONY after surdeny s compiated, Howeyer, -
Kyl Caf"catse neadac SR R S e Akn eSS JPowaIhess g
diaprmstyelFh smyredifbrfefation. Kyt is@rss fotibriors telisss sHamday,
rapging: e Foinloboldihourshbealasetiondisused o preyentnayseaand
vomiting caused ncer chemother e i, ry..\ses
5 o TR B oS R T B PR EESE, SR BELatecs
5,0919846, YREHEEI0 HYi5tH GPEshes RSl Fie plasma halflife of
hyxlyesys2]6> hethante: Msk teinolizi3£3td Fones TSGR imutive treatment

disorderg including diug-Rdycedyomiling.sinuation ofeastic madlty.
Additionally, dolasetron serum half life i tgigbéo%[la oroximat eI ]7gh3|rjgs :
 (PHYLIRERE RIS HE e TR0 055 ?ﬁerefore ’tfea menf? oé% BORV could
10 refeinet ABMINiISHETSNeof P9 Thilfpldidasede Phisckr peraderabigeahydro-8-
- disgavantagequsasiticamselay disybageeiupaiiants anththerabyders
| DI A SR LUl
- imiakEUpyrianies doHtdifing iprbs RRRFRETRAG S de"c e, (i et ek
ankagemistSIhe serefoninduhbhB ¢&CEPIET enddcemude udefuikfotidhef
15 tr%ﬁmﬁ@tcfgseg.ol@x@qgﬁarﬁcu'laﬂy diéadvantageous 'és it can delay discharge of
patients and thereb); increase I-Jat.ient and insurance coss. — - )
o U.8. Patent Nos. 5,_627,190', 5,430,040, 5,280,029, 5,137,893, to G. D. Saarle- )
& Co., descﬁﬁe imidazopyﬁdihes conmining ‘meso—azacyde side cﬁains, which act as
, .z.z.ntagonists of the serotonin S-ﬂTg receplor and can be useful for the treatment of
20 emesis. . . A | ‘ ' -
Additional SHT receptor ‘antaganists have been fouhd. Fér example, Porichant’
et al. (1991) "Synthesis of 5-I-lodo-Zacopride, A New Probe for S-HT 3 Receptor
Sites," J. Lab. Cpds. aha" Radiopharm., Vol. XXIX, No. 10, pp. 1147-1155, discloses
substituted 3-quinuclidinyl benzamides useful for 5-HT; serotonin receptor binding. -
.25 U.S. Patent Nos. 4,707,484, 5,]89,043, 5,202,333, 5,491,148, and 5492914 to
Syntex, disclose a class of benz[delisoquinolin-1-ones that act as 5-HT receptor
antagonists. VSpecies disclosed in the *333 patent i:iclude palonosetron. ‘According to
this patent, the class of coﬁpounds is useful fo treat emesis, incliding emesis from .

surgical anesthesia, gastrointestinal disorders, anxiety, depressive states, and pain. In



wm%dﬁi@ﬂ%%éﬁ&ﬁf&ﬁ&ﬁiﬁ@ﬁﬁ%ﬁ?ﬁ%&b@‘eﬂ“found. For example,

Penchant of al. (1991) "Synthesis of 5-125I-lodo-Zacopride, A New Probe
for 5-HT3 Receptor Sites," J. Lab. Cpds. and Radiopharm., Vol. XXIX,
WP20b P BPry1147-1155, discloses substituted 3-quinucliginytenzamides
useful for 5-HT3 serotonin receptor binding. 25 U.S. Patent Nos.
4,707,484, 5,189,041, 5,202,333, 5,491,148, and 5,492,914 to Syntex,
disclose a class of benz[de]isoquinolin-I-ones that act as 5-HT3 receptor
antagonists. Species disclosed in the "333 patent include palonosetron.
According to this patent, the class of compounds is useful to treat'emesis,
including emesis from . surgical anesthesia, gastrointestinal disorders,
aruaRbh, depressivestaies;sandgeain! Hvsd uer 20060787 pn that may
PGLER2094(001258 . aaditian: {aens3 patent discipsesa genexmistose
range for administration that may range from |r§]qﬂ<gnto 1 EE%%{%Q*AQQ}?Xf :
WRESRISREr Haye e sy R RO FATB S 6688 R IKg s Howavar, ho
enablingexainpieaaie Tiovicead tataifowoariititsivetiony opeeifsstatpleies.

*Tog, BN Thg D palenis iAol dlissinspeany, saamilia pator i

determinjng. a syitable therapeutic regim n‘succp as thef'ggtetncy of the
cé?‘ﬁﬁb%gg,e ﬁ?é% SETORTHRST ﬁ?éeé?sﬁ?gsce:%%a BouNds, dose response data, or

 duratiofst Effedictire #itfollctersRPS RIS e HIOPEBITH it gHnical
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because ihese - agents Are hate wefficacious.and.navsawetsidessfiects
thﬁa&‘r?;an(t)llgni}l%étic ‘gg%fr‘ﬁs fsrorﬁe tk?e ogthher rou 1 (Markham, A %Eggn,‘ -
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fdﬁ'&%/}/ﬁng d&niciENCREE SWHICH Timits its therapeutic utility: potency, duratian

ofrEitbimit e dwraritisrdisutioiretitaeyeakelrdbey Sideansts,

anRgieetainky Ffthe o ogingregjmen.cSalsay #h¢ LBS6} idgidkthoGghaside

GZF%% are typically mild fo moderate. AN #PRsiEe e Ynd ElHYS:, they

headache, lightheadedness or‘dlzzmes,s,, abdomln_alﬂoalglmorogrgrrgm ing,
include headache, lightheadedness or dizzimess, abdominal pam pIng,
constij)éﬁon,‘ ‘sedét.ion and fatigue, elevations in hepatic, transaminases énd]op
bilirubin, and ele;:trocardiogzaphic changes. (Gregory . RE and Ettinger, DS (1998)

. “SHT3 recepior antagonists for thé prevention of chemotherapy-induced nansea and
vomiting. A c..ompazis‘(‘m of their pharmacoitygy and clinical efficacy” Drugs,

’ 55(2)31'%3—1 £9.) In addition, these drugs are Jimited in their efficacy. Specifically, 38-
50% of .patient_s'. require additional therapy after treatment with the most popular 3-

" HT, antagonist, Zofran (Phillip Scuderi et al. (2002) “$ingic-Doss Oral Ondansetron
Prevents Nausea and Vomiting After Inpatient Surgery” ){pplied Research, 1(1)).
This is in part due to the short half life and relatively low potency of the d.nsg. The

. serum halflife of Zofran is approximately 5-6 hours, and typically 3-4 doses must be

-given to.effectively overcome PONYV.



___;.—_m——eenstipa%ienrsedanenandmmﬂguere{evations in hepatic. transaminases

and/or bilirubin, and electrocardiographic changes. (Gregory ,12E and
Ettinger, DS (1998) 20 . "5ITf3 receptor antagonists for the prevention of
wdsnasrapy-induced nausea and vomiting. A compasiseRbdieifsss
pharmacology and clinical efficacy” Drugs, 55(2):173-189.) In addition,
these drugs are limited in their efficacy. Specifically, 38- 50% of patients.
require additional therapy after treatment with the most popular 5- HT3
antagonist, Zofran (Phillip Scuderi et at. (2002) "Single-Dose Oral
Ondansetron 25 Prevents Nausea and Vomiting After Inpatient Surgery"
Applied Research, 1(1)). This is in part due to the short half life and

relatively jew po ég@%&% Q@a%uﬁm-g@ﬁﬁ%rﬁmyﬂﬂrf%@cf B&ﬂéwwe

rOX|mater5 hours, and typically 3-4 must be. give o
o HEER b R BN S SO S B SRRt Est
541 F@sragepics sbnmbatitivie nBlyenistsiale currently also very expensive..
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- designed typically to prevent nurses and doctors from titrating the dosein

thheé:os& of thes agents. is zlpugden tot e heath care sys: gn

rate i 1CaC) an opilmi o e 18 Co ca d

e gre ﬁl ﬁ’ges in (?rug 05|ﬁg is t% In dsose At IS well
tom@ht@at%rﬁ@%m{stéﬁﬁy‘@ff@e}a{a@cw&ﬁdﬁ%ﬁl&ﬁm1rﬁ%f}n iadbe gase of

* cqropticaied dyb ey cihfasiors afisatupthalk ifeceusingiafieacynestetics -

relalionshi Bgﬂ%w&éh&mﬁg RN e Mﬂﬂ@,@ﬁmﬁr&m different -

operative procedures, different anesthetlcs used, and post-operative
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" the clinic. OBJECTS OF THE INVENTION It is, an object of the present
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invention to provide M@%ﬂﬁﬁ%W@@S using 5-HT3 receptor

" antagorlists:haidoavBliaypeee chpoitnay plviddamethjettodithdifie sonty

'“Mﬁﬂé'.@@r@ el mERds Ot NG EQYncy

It is an Obje(}t of thc present invention to provide methods of mhibmng PONV
-using 5-HTs receptor antagomsxs that can be admmlstered at doses that yleld fewer
incidences of unwanted 31de effects. T )

: . Ttis a further objcct of the present mvennon o prowde methods of inhibiting
PONV usmg 5-HT;3 rcceptor antagonists that can be admmistarsd fewer times to
reduce the occurrence of unwanted side effects _ ‘

H is a further object of the prcsent invention to prcv:de methods of mhib;tmg
PONYV usin g5-HT,y receptor antagomsts that reqmres less rescue therapy, potentlally
. reducmg the incidence of side effects.
Ancther object of the present ‘jnvention is to provide defined doses of
palonosetron that can be administered to a panent of near}y any body weaght to
" control PONV: '
Stifl another object of the present invention is to provide 5‘HT3 antagomsts '

’ that possess mcreased p}asma halfilife and prolonged Invive activity.



using 5-HT3 receptor antagonists that can be administered at doses that
yield fewer incidences of unwanted side effects. It is a further object of
the present invention to provide methods of inhibiting 20 PONV using 5

ITP3 receptor antagonjsts that can be administered fewer times to re duce
HATOURT VR B SH NI STe AR IS Ee R PBJLE S, Sdminttering

emesipiebitingveption toefrovide wrttiods df}inhibfﬁafgnPGNYSLmngC gheTgindow for

pretreA@GERLOr antagonists that requires less rescue therapy; potentially
r%‘**%"'”&h@?dﬂ“&%’ﬁ% of %'Qn iglecls %éﬂ%%%ﬁ@%%&&&ﬂ%f@&%?%%h can be
invention IS to provide defined doses nosetron that ca

adminggigrediefaled to a patient of nearly any body weight to control PONY. Still
aihioth e rfobfectobf ¢heofrésemtieve Miamis totp ovidel S HINY tergionists agent that

can betlg%ggg&q@g increesggsRlasma half-life and prolonged in vivo activity. 6

other t.of the invention is to rovid exibility when
AR s R L B SO S il can be
- adminglyiersig dOPThENNeIoW fateipksiieatment. Yet another object of the
invensigstisrtonprovidens ROMYoietuecingiagetianbieh CRONY adrapistered

oLy -{fif A B“b“&% SPIRELAL LGB ?%‘F&H%%@%é%?j@{&%&tﬁ’o@}ﬁﬂm general

ucin en t at can be administered intravenously. Yet another
prevel&ﬂb‘f@d{ &%ﬁﬁ%ﬁﬁ%éﬁﬁ&ﬁf?&%&%ﬁ&%ﬂ é’g%l\f?qsgducmg agent which can be
administered before or after an operation. Yet another object of the
invention is to reduce @gm@?@ﬁﬁmm@w further objects of the

in ntlon ertaln to the u e of etron inth ener n.or
LR B 0 e R PO A R S R geon
effectwmgas%ﬁﬁo?@ﬁﬁé{yaﬁééﬁaa.%\/ér@aﬂ%éﬁ%@r@rﬁgﬁséwr-‘y %&P%@éwhe entire time

that galaioselraligoing a surgical procedure is usually at risk for developing PONV

(typically within about 0-36 hours of the operation).

In a first aspect, there is provided a use of from (.025 to 0.250 mg. of palonosetron or
a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment or prevention of post-operative nausea and vomiting (PONV), to be administered in
a window of from 4 hours before an operation to 4 hours after an operation, wherein said
medicament has a pH of from 4.0 to 6.0.

In a second aspect, there is provided a use of from 0.025 to 0.250 mg. of palonosetron
or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment or prevention of post-operative nausea and vomiting (PONV), to be admintstered in
a window of from 4 hours before an operation to 4 hours after an operation, wherein said
medicament further comprises trisodium citrate, mannitol or a chelating agent.

In a third aspect, there is provided a use of from 0.025 to 0.250 mg. of palonoseiron or
a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment or prevention of post-operative nausea and vomiting (PONV), wherein said
medicament has a pH of from 4.0 to 6.0.

Therefore, the disclosure provides in one embodiment a method of treating or preventing
PONV in a human comprising administering from about 0.025 to about 0.25 mg of
palonosetron or a pharmaceutically acceptable salt thereof substantially at the time of an
operation. The method is effective against PONV caused by a variety of surgical procedures
and anesthetic compounds, as discussed in greater detail below.

Another embodiment derives from the unexpectedly long duration of action of
palonosetron, and the ability of the compound to prevent "delayed-onset” PONV (i.e. PONV
occurring greater than about 4, 6. 8. 12, or 18 hours after surgery). Thus, in another
embodiment the disclosure provides a method of treating or preventing delayed-onset PONV
comprising administering a treatment effective amount of



effective against PONY, and that such a small dose is effective for
practically the entire time that a patient undergoing a surgical procedure
is usually at risk for developing PONY (typically within about 0-36 hours
of the operation). In a first aspect, there is provided a use of from 0.025 to
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operafivthe manufacture of a medicament for the treatment or prevention of
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F————pahntasetronvra*pharmaceuﬁcaﬁy*acceptable salt thereof substantially at

the time of an operation. Another embodiment derives from the
unexpectedly rapid onset of palonosetron following administration, and its
viseaseastescue medication when PONY is unexpectediycexpeienced.
Thus, in yet another embodiment the disclosure provides a method of
rescuing a patient from PONY comprising administering a treatment
effective amount of palonosetron or pharmaceutically acceptable salt
thereof shortly after the onset of said PONY. The method will typically be
performed greater than about 1, 2, 3, 4, 5, or 6 hours after the operation,
but within about 36 hours after the operation. The surprising potency and
the extended plasma half-life of palonosetron also satisfy a number of
unmet clinical needs m%ﬁﬁﬁ%ﬁ@%y decreased cost,
decreased side effects and increased duration of action. Thus, in'yet
ar%?é?%%bodiment the disclosure provides a method of treating.or
preventififahnesis (regdl dlessoftiner serlrsey totprising: iabininigtering a
siggle é&%@@ﬂ%&eﬁ%%gﬁﬁ%&fﬂ@%%&t@& Q{S%@Jmmﬁm{m to,

acce E lale salt th an during a seve eri éeglnnn&g subst ntlaIIy
means a COI] Lt gt t IS USC onc .
fr&hA- dlucmsﬁ R N N e e
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PGp-El‘EBBOO4/001558 DETAlLED DESCRlPTlON Deflnltlons ' ’

' “Operatnon is any medlcai procadure during which surgery is performed ‘or

- i general anesthetics are administered to a patmnt

20

25

. “Emesis”, for the purposcs of this apphcatlon wﬂI have a meamng that is.
* broader than the normal dictionary deﬁnmon and includes not on!y vomztmg, but'
also nausea and retchmg : _
) “Palonoseimn” . means (3aS)~2 3 3a 4 5 6-Hexahydro—2 {(S)-l-
Azabicyclo[2.2.2]oct- 3-yl}2 3, 3a4 23,6 hcxahydro 1—0xo~1Hbenz{de}1soqumolme -
and is, in one embodlmcnt, present as the. monchydrochloride. Palonosetron

) monohydroi:h]oﬂde can be represented by the following chemical structure:



-—;———%allmean&&smanms&eeﬂfaiﬁefsealed--with the most suitable stopper
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and 5 seal, other suitable primary containers may be used, for instance,
but not limited to, pre-filled syringes. Vial also means a sealed container of
fhatis used one time only, and includes brepkpie@nehisss
non-breakable glass vials, breakable plastic vials, miniature screw-top
jars, and any other type of container of a size capable of holding only one
unit dose of palonosetron (typically about 5 mils.). 10 Throughout this
specification the word "comprise," or variations such as "comprises" or
"comprising,” will be understood to imply the inclusion of a stated
element, integer or step,'or group of elements, integers or steps, but not
the exclusion of any other element, integer or stgq, or group of elements,
integers or steps "PONY" includes any episodgs.Qf emesis in the 4 day
perlod foIIowmg an 15 operatlon 'Oeratlo .a y medlcal procedure

[2.2.2]oct-3 -yl]2,3,3 a,4,5,6-hexalyd r_o I -oxo-| Hbenz[de]l soqumollne,
and is, in one embodiment, present as the monohydrochloride.
Palonosetron monohydrochloride can be represented by the following
chemical structure: 25 9 WO.2004/073714 PCT/EP2004/001558 - -xei N

OH “Pharmaceuhcaﬂy acceptabie” means that- which. is useful in preparing a
pharmaceutma! composmon that is generally safe, non-toxic and nelther b:ologmally .
nor otherwise undesirable and includes that Whlch 1s acceptable for vetcrznary use as
weil as human pharmaceutmal use. . ,

) “Pharmaceutically acccptable salts” means salts which are pharmaccutmaliy '
acceptable as defined above, and which possess the desired pharmacological activity..
Such salts” include acxd addmon salts formed with imorganic acids such as '
hydrochlonc acid, hydrobromlc amd, Suiﬁmc acid, mtnc acid, phosphoric acid, and

. the like; or wﬂ:h orgamc acids such as acetxc acid, proplomc acid, hexanoic amd |
heptanoic acid, cyclopcntanepmpmmc acid, glycohc amd pyruvic amd Tactic acid, -
malonic acid, succinic acid, malic acld maleic acid, ﬁ.xmanc acid, tartanc acid, cﬂ:nc
acid, ben;oxc acid, o-{4- hydroxybenzoyl)benzom amd, cinnamic amd, mandelic ac:d,
methaueéﬁlfonic A'acid ethanesu]fomc acid, 1,2,—cﬁlﬁnedisu1fonic acid, 2-
hydmxyethanesuifomc acid, benzenesuifonlc amd p—chlombenzcnesutfomc acid, 2-
naphthalenesulfonic acid, p-toluenesulfonic acid, ceamphorsulfonic acid, 4-
methyibicycio{2.2.2}bct-2~ene~1marboxylic acid, glucpheptonic acid, 4,4";
methylenebis(fi-hydroxy—2~eﬂe~1jcarb0xylid acid),  3-phenylpropionic  acid;
trimethylacetic acid, tertiary butylacetic . acid, lauryl sulfuric acid, gluconic acid, ‘
glutamic acid, hydroxyﬁaphtboic acid, salicylic acid, .stearic acid, mucénic acid, and
the like.

10



———*Pharmaceutically acceptable" means that which. is useful in preparing a

5 pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable and includes that which is
vazoepiabiesfor veterinary use as well as human pharmacamicatvmsesss
"Pharmaceutically acceptable salts” means salts which are
pharmaceutically acceptable, as defined above, and which possess the
desired pharmacological activity.. 10 Such salts include acid addition salts
formed with inorganic acids such as ' hydrochloric acid, hydrobromic acid,
sulfuric acid; nitric acid, phosphoric acid, and the like; or with organic
acids such as acetic acid, propionic acid, hexanoic acid, heptanoic acid,

- cyclopefangRraPIRRiGAGIH. Gy colisaaids Ry PUICLRAmRACHEACHH acidic

malonic aC|dtsuccmL a ijd malic acid, maleic e}:ccl)d fu rlg agd tartfmc
a iC mntip Eeslgnaéslcf’ aBen20|cmaac‘§a’f’g WC m%f?oamcb%nzgya%eﬁﬁosic acccze ble
A cumsgm: e ,mmla@éiydméﬂmmmmr@aem,E@mﬁn@sé}mmdacid,

- 1, 2uethanedisuifenicacidiRhydesyathanespiionicacid anzepesyifonic

aci P thlorobgn%en?sulfon %gd 2- naphthatgne%télf?\p&%c&
p- “foluenesulfonic a(:lcfméam orsul onic aci

m@tﬁ%l’&fclo[z 2.2]oct-2-ene-I-carboxylic aC|d glucoheptonlc acid, 4, 4' 20
methylenebis(3-hydroxy-2-ene-I-carboxylié acid), 3-phenylpropionic acid;

glucamine

- trigpgthylagetic asid. kertiary butylacetic acid, lauryl sulfuric acid, gluconic

acid, glutamlc acid, hydroxynaphthoic acid, salicylic acid,.stearic'acid, .

muconic 5%36“}3&‘%8“%@ kg Piﬁ%@%‘&ﬂ&ﬁ?ﬁ%éﬁ%‘ﬁ%&éﬁ&?ﬁ% In |
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to about 025 mg of a treatnent-effectxve amount of paﬁonosetron or a
pharmaceu‘ncally acceptable salt thereof subsiantially at the time of an opcratmn In
~ one embodlment, the dmg is admmmtered substantially at the nme of the operatmn
(l.e. i ina window of within about 1, 1.5, 2 or 4 hours before the operatz_on,-to within .
about 1, 1.5, 2 or 4 hours after the operation, or during the operation). Adminis,ua_tidn"
_during an operation can occur, for examp-ie, intravenéusiy afier skin closi;re: but
. before Ieav'mg the operating room. In another embodiment, this dose is- administcred.
-after an operation, dunng recovery, such as within about 48, 24, .12, 8 or 6 hours of an
operation. The method can be performcd ina smgle administration of the drug, and
' can be unaccompamed by further administrations of palonosetron, palonosetron:
derivatives, or other rescue medications during the period in which PONV from an
operation is a risk. ' . R ' A ‘
Another enibodiment derives from the unexpectedly long duration of acﬁ‘bn of
palonosetron, and the ability 6f the compound to prevent dpla&cdi-onset PONV (i.e. '
PONV oqcurriﬁg greater than about 4? 6,8,12,0r18 hb_urs aﬁcr surgé}y, but ktvypically

11



e —————tfethots-of-Administration-Oneembodiment of the present invention is
premised upon.the discovery that .. 10 palonosetron is surprisinglymore
potent than other 5-HT3 antagonists in its ability to treat emesis due to an

wparalio; 7 his emesis may be caused either by a surgigat/pracesciusssor
be due to the administration of an anesthetic compound during such an
operative.procedure. Thus; in one embodiment, the invention provides a
method of treating or preventing PONV in a human comprising
administering from about 0.025 ,15 to about 0.25 mg of a
treatment-effective amount of palonosetron or . a pharmaceutically
acceptable salt thereof substantially at the time of an operation. In one
embedimeit 166,605 Administered swbakndallyatine.time pl o,

. opera}gon %eﬂll%]a window of within ag'ciut é,_ 1.5, 2 or 4 hours before ghe :
oPETRASH? RS TthiA TSRSl PE 8 G RSO B IR BRI

- durirditee GiSEYATHor)mpEtnnistraiticterin20a, dusimerinedipetiationioam odcur,

fopgxample, Y auanusiiaiielskinalosire.hulr Aeferaileaving.thee o
opgrating. room. In another embodiment, this dose is administered after. -
an operation, during recovery, such as within about 48, 24,12, 8 or 6
“hours of*@ithspetaiefinphedsimod¥anbe perontetlinraidingfect of
administsation.of the tiigs angtsaanhelivnaecompan@hbysfunbetctedly
adminishations:Qf PRIoNoAEKAN. ARIANSRERE 2B A8l VAINES . O IbeL:

fescue medications during the period in‘which PONV_from: an operation is .

. a FF§?<‘fin,&rf‘oﬂ?8?ﬂérﬁB‘Btﬁi‘ﬁ@ﬁf%éﬁ\?é@?%?ﬂﬂ%‘%%@ﬁgﬁ?%%ﬁcaﬁ?ﬁﬁon_
10 ofedietiors efpatorisdmorrandrteaititytofiiiecoptbbuall teprévintly

' deJ@efQﬁieS z QH&%P@NV@G-(@B@M imﬁeu{ BROLY (’g%%%ﬁtﬁ@&o gab@sllrrﬂﬁxﬁ@s%f12,

or.18 hours rgen ,oagtt igg y 11 WC 41073714 . -

K P'a,&f %538%%(%%{5?5%!3) within c_ggegaﬁt %6 hours of surgery). Thus, in another
embodifEHE tHEIAVEStSHPPTHF REEAh b FHFIRALIPETEY phalfdifi

delayed-nnseiqastmpeaieansseatant thamitipe¢RONNM)aRsSHY
15 admigistesing 2 Heamentiesive AN A RAHONRSEHRRALSA. Thus;

- pharmaceutically acceptable salt thereof substantlallty at the time of _
. in yet another embodiment the invention provides a method of treating or preventing

[

emcsis‘campﬁsin‘g édmi'nistsring a single treafrpent effective dose of paidno_setfoh or
ph‘anpaceuticalijr- acceptéble “salt theréof &uring' a seven day period beginning
_ substantially from an émésis inducing _event.. S o

20 . Based upon the surprising efﬁéa.cy p}atea-u and safety proﬁic"of paionésetrén, :

) methods have been developéd in which a éing‘ie dose is administered across avrange of
bo&y weights. Thus, in yet another émbodiment the invention provides a method of -

-treating or preventing.emesis (rcgardiess of its cause) comprising administering a

defined dose of paloﬁ_osetmn or a pharmaceutically acce}itable salt thereof ;to a

25 piqfality of patients ranging in weight from 2bout 50 to about 80 kilograms, wherein

said defined dose is the same amon'g_ said phirality of patients. A plurality nﬁaans
more than one. It will be understood, however, that a doctor may treat more than 5 or‘ _

even 10 patients dun‘pg a busy period of tﬁnc, and that the_ number.of patiénts‘ (and

doses of palonosetron administered) will vary from doctor to doctor. Said period of .

12



5-anroperation. Another embodiment derives from the unexpectedly rapid
effect of palonosetron, and its use as a rescue medication when. PONY is
unexpectedly experienced. Thus, in yet another embodiment the
wovshtien-provides a method of rescuing a patient from ghexnsetofsss
PONY comprising administering, a, treatment 10 effective amount of
palonosetron or pharmaceutically acceptable salt thereof shortly after the
onset of said PONY (i.e. within about one hour, 30 minutes, or 15-minutes
of the onset of PONY) following an operation. Based :upon the surprising
potency and extended plasma half-life of .palonosetron the invention also
provides methods that are generally applicable to any 15 . emesis
indhieiRguevRipoiasiu6ing PReIaHOBS ehemRuhe rpys-anddadiethatany
T dovgtanainet smpedineLiielovenion pravides A ethed.of . -
~ treating or preventing emesiS comprising administering a mgfle treatment
' 'e_ﬁé’éfﬁl‘éoﬂiﬁfé’%f“ﬁ’éfﬁﬁﬁsetron or pharmaceutically acceptable salt thereof
during a seven day period beginning substantially from an emesis
. In@_gw event. 20 Based upon the surprising efficacy plateau and safety
- profile of palonosetron, methads have been develgpéd in which a single
dose is AdTEHSRS A4 e Buergeh et dr BBty Weighreomirtomsraerally
. anwtkies Embetimdnt thebirvyédftinirpeoidel arametfibetipfvdigatingfortive - -
| Srﬁ%}@%mgg(f%@?ﬁ@l)()@gﬁfg @&%ﬁ@%}i@ﬁ%@&s@?ﬂﬂlﬂ%jﬁ geggmbkgl S;&{Ix%ntgca
efine se of palono -Qr a pharmaceutica ceptable sa _
R e R
10 afoin SOy rarre WRetels exfigaahmid desebrnd saffe armsnghid
pluradit, ofspatienptsith phieality sHRANS, @R shan.onay kWil Brtculady
 ungersieod:hawessry ALK 0L AU AEAL RO RN Yoo Y54

- patients during_a busy period of time, and that the numberof patients (and
GRS BYSOAGER AR AR Sty e AR e
 perifomibot® (O eRuIIT? ik POTHIPEE04/ (DL EESidimerit nbich the
- 15 ImpRHgdH i hepRvenioR. Al PORYNE.ARE Ay 59Y8 I3y S OFseyeNo3

“and 0.25 mg of palonosetron.

.Fdr emesis . induced by .c_hér'no-thérapy or radiotiaerépy,‘.suitable -doses have .
' been: found to range from a;b'out 1 to about 1000 pekg, fr(-)m‘.about 1 to about 100
) ‘2_0 " pgfkg, and from about 3 to about 10 pg/kg based on the body weight of the recipient.
h A paﬂiculérly effective dose regardless of the paﬁent’rs body weigﬁt has been found
o range from about 0.1 mg to about 1.0 mg of palqnos_etro"n.‘ Specific doses with
which the invention can be practiced against cmésis induced by chemotherapy or
_ radiotherapy are sbout 0.1 mg, 025 mg 0.5 nmg-, 0.75 mg. and 1.0 mg of
25  palonosetron. ' i " A
It has si_zrpﬁsingiy been discovered that the c}ini,c‘alvresponse substantially
- plateaus at about 1 microgram/ kilogram of body v..feight. Therefore, efficacy can be
e;:j:ected over a wide range of .patient body weights when utilizing doses

approximating this amount. Thesc doses canbe administered intravenously or orally,

13
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tlays-during-which said doctor-may treat greater than 5, 10 or even 20
patients with a single dose ofpalonosetron. 5 Dosin The inventors have
determined that a single dose of palonosetron generally ranging from
b el 73719 about 100 microgram/kilogram of body weightispefiessinss in
the foregoing methods, and that the particular dose will vary depending
upon the cause of the emesis. For PONV, doses ranging from about 02 to
about 30 g/kg, 10 from about 0.3 to about 10 jig/kg, or from about 0.3-to
about 1.0 g/kg, are generally suitable, as are specific doses of about 0.3,
6.65 and 1.0 g/kg. A particularly effective dose for PONY regardless of
the patient's body weight has been found to range generally from about
0:00 It hihih ikt grdlgnnab beit:0niiiserad @sita0liuidg solgt froswiagzdut
bgzsg {o about 0.075 mg of palonosetron. Specfic doses with which the 15

mvgntlon can be practiced against PONY mc»\% %bout 0.025, 0.050
0.075, 63°B BHEBITS. %"é‘rﬁ‘fgﬁal%fﬁ%cé%’fflon &nfRRRE ifatRes B§/ ,
Chemotherapterratioth eﬂamwm‘taldlegiommtrb@emmm toerange:

fram.aboutl 19300141 0Q0; Lok JB@@E&W&&&@M A0 200 kg,
and from about 3 tg aboqut 10 %e é%‘li)asedb {I&% (? gw%lght of the
reCiSTEMER BARRELISA) TRECIR EH8Ss Yehardiess ot fiie patient's body
weight Bhs heseriifodribe mer%aﬁgevﬁﬂim&%ma PrEHGIG HD FFERITIG O
PAGNRSEIOEnPROGIHG IosesWillhe whiiclidhednvesiionenmphedpr aetiped
a%ﬂ%st ema?as induced by chemotherapy or radiotherapy are about 0.1.
mg 0.5 mg.,-0.75 mg. and 1.0 mg, of 25 palonosetron. It has
surprisingly been dlscovered that the clinical response substantially
plateriisedinalic inteoremirkilogram of body weight Therefore, efficacy

can be ﬁ%pﬁ%ﬁgrwﬁz{v@ f%ﬂﬂep%ﬂa%ﬁ‘dﬁt hody-weig mg“amdaqrbwmng 3

TR LT t@@gmoggzc e, d0558.52 e A sieted

palomsch‘on is effective against PONV mduced by a number of anesthe‘ac'

compounds _ ) ‘

‘ Operatmns that can be pcrformcd to induce PONV can mclude any operatlon
mcludmg ﬂ'mse with high likelihood of mducmg PONV. These can mciucie but are
net - limited to _surgical progedures mcludmg gynecologlc procedures mcludmg
.abdammal or vagmal hysterectomy, abdeminal and gastromtestmal pmcedurcs and

" bowel mampulatmn Procedures can also include la,pamscopxc surglcal procedures, -

. car nose and throat procedures and ophthalmzc pmcedurcs

- The duratlon of an operation is a major factor in the deve]opment of PONV '

Extended surgical procedures are more likely to lead to PONV then shorter '
operations. Compounds of slow onset must be given before an operation, to ensure
that they are effective within a reasonable time afﬁer the cperation. On the other
hand, compoun‘ds with rapid onset ty?ically show a sho;f duration of action, and thus’
cannot be given to a patient before a lengthy procédure Because it shows a rapid
onset, palonosctron can be adnmnstsred after surglcal procedures of any length. At
The same time, due to the exzended haif-life of palonosetmn in the bcdy and its
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W‘ﬁlﬁﬁm'"wpiﬁe#@@ﬁ%‘HMWhen”administered orally

may be administered as a liquid, solid or soft gel, capsule. Another
particular advantage associated with the lower dosages of palonosetron
W% tiesakitity to administer the drug in a. single intravenausripphus:iovassa 5
short, discrete time period. This time period generally extends from about
10 to about 60 seconds, or about 10 to about 40 seconds, or about 10 to
30 seconds. The methods of he present invention can be practiced with
mammals other than humans, employing substantially the same dosages
when based upon the weight of the animal. Associated medications and
procedures The inventors have shown that palonosetron is effective

against- RO ANitigler Dy vareiLESWeicalRFC sdie S naddition.

they have shown that palonosetron is effective agﬁlnst PONY induced by
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I|m|ted Ios cal rocedures mcludmgdg n%cpgg procedures, T&ludlng
o) Ina

abﬁof’nfrrflac vaglnéﬁoﬁystepe%?n ?ﬁf/uhé: mina gas fointesting
préstaeiadcs ard2oiteinr| mmpu@nerfuhrfe%@aﬁéé sniaggsinelirged

‘ Iamwswmrmsw@t@abmse&igsgs Teaonesedpditkioatplaced dstiscand
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opahalliGpracedyies: Theduralion.ahan pPafalon s AL/ N
the devenlopment of PO xtended Surgical procedures are more likely
to’fE&@®to' PONV than shorter operations: Compounds of slow onset must .
be givetbeioreathdpergtinn htoehsuressitat Mélyzahgbfflfeewgwmﬁn a

repsaRable Hme afisrihe,presalicm-8adbs atber handxcampaundsaith
ra |d onset t q llg/ show a slaortegurra}}non of. actlo%egnggg%ﬁ c&gp%t be -

ide, some

| ‘givento apa iEht Bergre"s a’Iengt y procé’éhure ‘Because It shows a rapld
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onedenssloSEN P ie BEPARhAiSie RN FTaiREY %r@;}@aqfﬁ%éféeﬁﬁlwfany

|eﬁ\glﬂ3dA1l‘hese include, but are not limited to thlopentai nitrous oxide, 1so£lura.nc

enflurane, fentanyl suiéntami .morphine, mepcndme hydromoxphone or narcotic
antagcmsts vecuronium, succmylcho]me or tubocuararine alone or any combination
thcrcof Anesthetics also mclude schednle T narcotlcs such as: opium, moxphme
-_me_t’nadcne and codeine, 1-Diphenyl-propane- carbpxyhc ac:d, _ —Mcthy}-B-'_-
ﬁmrpﬁoli-no_—l, 4-—Cyano'-2~Dim_eﬂlylémino—4,_ 4-Diphcnyl butane, _A_lphaprédine
,HCI«—_(Nisentel), AAnilen'din-c, ) -Bénzi!xamidc,i Codeing, Qihydrocod_cinc,‘
- Diphenoxyiate, ‘Eﬂlylmor_;')hine, ;Etoxlphinf: 'Hydr.och}oride, Fentanyl, Granulated
Opium,‘ Hydrocodone, Hydromorphone ‘(Diiaudid), ‘*'I.somethadone, Levo-
alphacatylm.cﬂzaaoi. LAMM), Levomethorphan, Levmpﬁanol (Levo-Dromoran),‘
Merpendme (Demeral Pcfﬂadol) Metazocine, Methadone (Dolophine), Methadone
Intermsdlate Metapen, Morazmde Intermedmte Morphine, Opium fluid, Opium
Extracts, Opium Tincture, Oxycedone s Oxymorphonc (Numorphan) Pantopon'
(Hydrochloride, opium alkalolds) Pethidine, Peﬂ11dme-Intenued1atc-A,4 cyano-l-
mcthy]-—4~phenylp1perdme, Pethidine-Intermediate-B etbyl-4-pheny1p1perdmc4~
carboxylate, Pet}u:dinc-—lnfcnnédiate—c "1—methy}-4-phenylpzpe_r_1dme-4-carboxyhc
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the same. time, due to the extended half-life of palonosetron in the body
and its 14' WO 2004/073714 PCT/EP2004/001558 limited. side-effects,
palonosetron can also be administered before an operation, including
vaparaiiotadhat are time consuming. In particular, one apwamtags/@fiss8
palonosetron is that it can be administered before exploratory operations
which may lead to lengthy procedures that cannot be forecast with
accuracy. Thus, in one 5 embodiment, palonosetron or a pharmaceutically
acceptable salt or prodrug thereof is delivered before exploratory surgery.
In a subembodiment, the drug is delivered about 1, 1.5, or 2 hours before
surgery. 'In another embodiment, the drug is delivered less than one hour
beftirepistitgerye fomexampledfy 36:80Pordimbpites bateredsuyery. 10
Coltain anasthellc agents hﬁxs&ﬁs&lasmat@&%th@&yabe%@s@ce of

PONV than others. Certain types of. premedication, use:of opioid

af ARG PSR B e S4B &Sin S IEREA S g éghtsb‘?ﬁf’(’ilﬁ'r"é’& 8r st of
' anapsthesidican alyaffest theephtidencsd ofPON Yabkeor, theypuipesesiof

IS dRYERLR,, %é&&%@&%‘%ﬁ%%&%ﬂmﬂ%m Thgse inglutle. but g

are notI ited to thlopental nitrous, X|de isofl rane lur

ARy, g@ﬁérﬁdﬁﬁ eﬁ’}&%ﬁ%‘)gﬁ’i’é EHEIHS! %fﬁromorpb&ﬁré orﬁgsr(,%flc
| aﬂﬂ&?gon%t@eﬁ\/etﬁvﬂoﬁmmb@%mmb%?ﬁ;bd@uaﬁérlnéeﬁfo?'r@r@rs}-

- apyegubinaliomdheneslihnegtietiesalso iveludsinabr duipiiarentics
~ S‘éCh QtﬁngQ'E‘y’?)‘ 6’%‘@%@1‘@‘?@3 593518'1% cﬂgﬁoéjglt{]%ethyl&ﬂ-&bcnzo

I-Diphenyl-propane-carboxy ic acid ethyl-3- morpholino-|,

4@9@%-6%&%}%%%33 Alferﬁ:?l‘}eﬁ mfmﬁab%fdﬁw%ag& | _l
HGik=(NisgientelilAhileridih e Bebaitr awide; Gideilie CBinydrosodeines,

,, %@M@%ﬂ%g@%ﬂ%@mﬁﬁ%m vaiahloside FReniemine.

- Granulated O ium, Hydracos I—ﬁld r h §D'|%a$ :
Isoerﬁrefﬁanésone Lev ace@ n&%) Cevometho pﬁmal}

L Shsepiaisis| @W@H@r@m@*&mwl\/@{wﬁmﬁe tEeheis Setnabl)-Any

- MetazesinedMethadare (Relapbine) Methedens2hidntermediate, only
%@Ps%epd\!}%r?fs‘nﬁﬁd DiCATGEHRIE MOIRRINS: P BIEI I AP be in-

Schedule 11 2-Immediate Precursors. A matenal, corgpound, mixture or'}irepératfoﬁ -

" which contains a quantity of the following: immediate Pprecursors to'amphetam.iné and
methamphetamine; Phenyl-2-propanone, P2P, Benzyl methyl 'ketoneMcthyl- bt.m'zyl'
ketone, immediate precursors to phencyciiciine, I-pi}c-nycycioﬁexyi?amina, .i-
piperidineocyclohexaneetarbonitrile Apcc. Additiopal administration of the schedule
Iif drugs such as: Aspirin witﬁ Codeine, Codimal PH, Empirin with Ccdaipe, Fioricet
'with Codeine, Fiorinal with Codeine, Hycodan tablets, Nall’iné, Nucofed, Nucofeﬂ
Experctorant Syrup with Codeine, Phenaphen with Codeine, Talwin; Pentazocine, all
forms including ts salts, Tylenol with Codeine No. 1,2, 3, and 4, Va.nex-HD quuid |
‘Bancap, Codamine, -Codiclear DH Syrup, Codimal PH Syrup, Co~Gesw tablets,
Detussin, various, Duocef, Entuss D Liqguid, Hitussin Ed Tuss HC liquid, Hycodan,
Hycomine, Hycomine Pediatric Syrup, Hycotuss Expectorant, . Hydrocodone _
Compound Syrup, Hydropéne, Hyﬁrophcn, Hy-Phen Tablets, Lorcet; Ldrtab, Rolatuss

16



Extracts,-Opium-Tincture -Oxycodone-Oxymorphene (Numorphan),

Pantopon (Hydrochloride, opium alkaloids), Pethidine,
Pethidine-Intermediate-A,4 cyano-I- methyl-4-phenylpiperdine,

P‘?%ﬁh‘%} *ntermedlate B ethyl-4-phenylpiperdine-4- carpoxylat& . oe15ss
“ethidi ntermedlate C 1-methyl-4 phenylpiperidine-4-carboxylic 15
WO 2004/073714 PCT/EP2004/001558 acid, Phenazocine, Piminodine,
Poppy Straw, Powdered Opium, Racemethorphan, Racemorphan, Raw
Opium, Remifentanil; Raw , Opium Extracts, Thebaine. Additionally,
combinations such as: Oxycodone & Acetaminophen tablets, Oxycodone
HCI, Oxycodone Terephthalate & Aspirin tablets, Oxycodone with 5

‘Aceta X onegwith [ let Demi tablets,
P‘é“i%o%]égnm ﬁflé%s%‘%i/clgs %e?ﬁa%&%ﬁe?ﬁ%?ﬁ&%e suc%%s

1 Ivsepmabih P (s Siee- o?ﬁ??ﬁn %ssﬁﬂ?%r&\ﬁ%‘ﬁ?&"[ dR-trans] ém T8ror () |
d%@&&&ﬁﬁﬂ&] targhydroshnEtbnohZNaitodEmTtiidr makve Rof not

N%Qll?s”e?é ]‘%ﬂe&é Sk de %ﬁ@$%ﬂ%%ﬁﬁ}@éﬂ;%1ﬁag Melfiat -
afiexanydro--hydro Xy- 6 diméthyl-9H- d| 1(%,Lb gy 8 %19£me
Okﬂété@‘éﬂ@h %%Ifé‘fﬁ]ﬁﬁll B?ﬂﬂ%)é%pfopoxylﬁ ene (non- dg

foppeal)- T e GiniR SighenRanit, Stenlataniycbiess 55 Aiprsedn, Eod lP@aves

C%ﬂ% hdl X OB NEI /YA %@Mmemﬂﬁytnampdaﬁmnm material,

‘ Methylphemda,te Phenmetrazme Depr gssa ts sush ag,Angh ggggﬁal

(AR A BB R il SEdEharbital (T Uinal), Glutethlmlde d(Doredlrl)
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that 15

Pemwbaﬁmwoew@msﬁﬁaw)sa@e@éwaﬁtﬂfm’g ’é‘éHﬁ&?f FIph P
approyeshhyothe Uﬁﬂi@dcﬁta&ﬁﬁ Fogesing Diug AblmisstaEtionfobarbital,

- marketing.enly p%m)maoaamemg:nfarAa@marla@@ﬁs@tmm}or -
SecobarbltaI shall be in Schedule 11,.2- Imme a,& Precyo ,

| BRI CB R RE TIPS B B EA4IataR  which cor

contain
queniitiofthedolldwwira imiediarsdere cupduieTdoampreidiny Egace. -

m?&ﬁﬁmﬁﬁme&m%ﬂﬂ opanenies P oBesey saethy their salts, -
kelopeMttybeneyl 20 kelone, umedlats PUERARLs (e e,

ycyc ohexyamlne piperidineocyclohexaneecarbonitdle pc

- Addition&adriiraraten of-(Rdiserkanie S frihge duch HE R W%
CQﬂ@JE»@L @&ﬁmﬁ-ﬂﬂn&mﬁmmmwmﬁmm Chloral Hydrate,

Mephobarbltal Meﬂlarbltal Methytprylon, Phenobanme Sulfomethane,
Sulfondiethylmethane, Sulfonethyhnethane and Talbutal. : :

& %uteé‘imldc

_ Jt has aiso been found that the duration in which a patient is anesthe"ciz'ed is
" comrelated. to the likelihood that the patient will experience PONV. 'I'hus in varmus '
- embodiments, anesthesia is adnumstemd 1o the patumt for 1-12 hours, 1-8 hours, 1-6

hours, or 1-4 hours.

In another embodiment the palonosetron is administered in the presence or

absence of & steroid such as dexamethasone.’

Pharmaceutical Compositions _ A
Although the foregoing discussion bas focused upon intravenous and oral

‘adminish‘étion- of paionose‘a‘oh ‘or pharmaceutically acceptable salts or prodrugs
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— e ith-E odeine; Fiorinal-with-Codeine; Hycodan tablets, Nalline,. Nucofed,

“10

15

20

25

Nucofed Experctorant Syrup with Codeine, Phenaphen with Codeine,
Talwin; Pentazocine, all 25 forms including its salts, Tylenol with Codeine
wWi¥dwedsaand 4, Vanex-HD Liquid, Bancap, Codaming;fiadiciaat sy
Syrup, Codimal PH Syrup, Co-Gesic tablets, Detussin, various, Duocet,
Entuss D Liquid, Hitussin Ed Tuss HC liquid, Hycodan, Hycomine,
Hycomine Pediatric Syrup, Hycotuss Expectorant, . Hydrocodone
Compound Syrup, Hydropane, Hydrophen, Hy-Phen Tablets, Lorcet,
Lortab, Rolatuss 16 WO 2004/073714 PCT/EP2004/001558 with
Hydrocodone, S. T. Forte. S. T. Forte Liquid 2, Triarninic Expectorant D-
Eﬁﬂrg_dfsﬁt@%@h%dgIéf@@%@estﬂM‘d&@Ha@%EWﬂﬁﬁ@?@ﬁm\fﬂdﬂ@ﬁrf@

Para orlc éphetamlne Chlor {eent?rmlnerm hIorteH‘nl
be

Nima fgzln 16 hciBe Bt not necessarily be limited tgmﬁé%acl)gf
A@@é@@@?iﬂ\’nor@%@@ﬁﬁﬂwDM%Fﬁ%it]anelfléfa’E?m%lceﬂ’émﬂﬁé%Pé{
QhalamdahpzinepRaizipe»pPpandietnRhendicbl0Rmlegine, Prelu-2, PT
105, Rexi sacﬁfzrh?HY%ég RIESS JYERIESS AR IMEGEUS AR AdAilion: o

Metham etamlne Conjugate Estrot%%n Methyltestosterone, any

rREREAEO S BUEE R, BRI St RORBIRRT BB
sedobarbital cpentobarbital: seanyhefidteirsaftseindsone dtuﬂnﬂreva@twe :

%@Q&@%m%@lmm@é s %am%an%@mﬂ@@eﬁy@ﬁ@n&%&%ge of -
pOSItQ ary | form tgaet %ontalns %m(%l?narotgg Sec %rpltal % entoga bital -
p?SI\lle Sy Tor b B R T B oS SRTIS M- ARy SUbstance which contains
arhymwlaﬁefrwam@ﬂﬁﬂ@h&&%@@&h@tﬁ%ﬁi&@m&@w@fa&d,. '
\Eeigisoacichamistemethydpny) on st fandietoyimethare? mg/ml. In one
g'ﬁecu?&mém%mgﬁ - Sulfons.quathane oTisterning adizplazanam or any.

their salts, 15 Other names for tlletamlne are:

-f?@?ﬁ?ﬂﬁmﬁ%f)‘???(’?Otﬂ?etﬂ%'chyclohexanone Other hames for. Zolazepam
are: 4- @#Igﬂlpﬂmﬂyﬁkﬁ:Mﬁydm@eg@mmbmW@mabouw to about"

(3,458)hAdiazepinaiiis)-one, flupyrazpon, Butabarbltal Butisol, Chloral
.Hydratcf‘d Me hob rblta ethar |taI Meth on Ph nobamb

Sulfométiané: %n mfmet ane, §usﬁone yﬁlﬁ% ane “and utal
dose vial, such as for mtravenous admmxstration, comprising from about 0l .about

" 10.0 ml, or about 0.5, 1.0 or 1.5 :rn}, of solution. In one embodimert, the vial includes

l about 6.025, 07()_5,' 0.075 or 0.1 mg of palﬁno_setroﬁ at a cox_méntrétion of about 0.05
| mg/mi. o | o '. o ‘
Thé enhanced stability allows the palonnsf;tron to be stored for lextend.ed
periods of timé,'e-xt:eading about 1 ;:nOnﬂl, 3 months, 6 mon&xs, 1 year, 18 months, or
_ 2 years, but preferably not extending beyond 36 months. This .enhanced_sfability is .
seen in a variety of storage conditions, inciuding at room temperature.
The compounci can be adminié}‘.cred as a component of an elixir, suspension,
syrup, wafer,'chewing gum or the like. A syrup may contain, in addition to the active

compounds, sucrose as a sweetening agent and certain preservatives, dyes and

_ coloringé and flavors.
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anesthetized is correlated- to the likelihood that the patient will
experience PONV. Thus, in various embodiments, anesthesia is

u@fjﬁﬂﬂwﬁﬁd to the patient for 1-12 hours, 1-8 hours, 1-f-1pptsa 061454

hours. In another embodiment the palonosetron is administered in the
presence or .25 absence of a steroid such as dexamethasone.
Pharmaceutical Compositions Although the foregoing discussion has
focused upon intravenous and oral administration of palonosetron ™ or
pharmaceutically acceptable salts or. prodrugs 17 WO 2004107371.4
PCTIEP2004/001558 thereof, the methods of the present invention can

+ be perfopgd By adminiaie e s, ASHG ALY ARARYRPIAS,

route, for example, parenterally; intravenously, intradenrially,

.nfﬁaﬁlﬁﬁsEh?émﬁYtPaﬁgﬂ%&@‘ﬂ?ﬁﬂawa@aﬁyr @a&eﬁﬁsﬁméﬁ%% t@ﬁﬁ@éﬂly,
b)ptspmoﬁitmymm&:udc@ﬂmhdrﬁmm the Acpaetiouiashnd napisingoatirandage

| of fhe lawendesages ‘requitedof R@HB”%’iet{QJ‘eE!er'%@&;éEO”?nth%aﬁﬁfeghat

i0

0. Bﬁ mg7‘rr1n1nc

the stability of alonosetron increases in solution as its concentration
dSCPERREE IS SR b PuibE0eWEn UL ATt e™HA18M %81 to
benfﬂlrdlqélatewwﬁtabwwmmsmons comprising a. wide range of. '

concentgatigings b engamodinenk Ha&&&mp%&%ﬁ&asﬂgwﬂ:fwﬂ wation
in whchh 1qu 0lzalalonos§l Jo%lsfgl esentc%% a (I:mon centsrt%I &eﬁg @cgbout
5 Fom ab mg m rom about
0.93'%0 ﬁﬁoﬁt@eﬁwmg?w IW’BP@ p@ﬁfhﬂéﬁs el?ﬁbf&‘éﬁﬁéﬁt&ﬁéﬂba@ﬁé@éﬁon
is poegent iplydiqouchfemptaiitn adleerconoebteationh afeaboutd .05 bagiml.
T*Mh of grakspltinns ofpalongsetion suitahlytanges, oM. ARk fo

about 15 6, and may suitably be about 5. .In one p tlcular embodiment. )

I EHATER U TS P SRR oo VT stish 48 foes
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|nwmnm@h@ﬁnﬁﬂ#&tr&ﬁo@%@rﬁpr@m@dﬁm@b@éﬁ@ﬂkm abduss sodium -

 chloride or dextrose 1f administered mtravenously, prefem:d camers are

phys:olo gxca.E salme or pbosphate buffered salme (PB 5).
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—————w&@ﬂ%ﬁb@%ﬁ&ﬁ&ﬁfﬂbﬂwin one embodiment, the

vial includes about 0.025, 0.05, 0.075 or 0.1 mg of palonosetron at a
concentration of about 0.05 20 mg/ml. The enhanced stability allows the
Wwalonesetran to be stored for extended periods of time, gxgeedingsakeut
1 month, 3 months, 6 months, 1 year, 18 months, or 2 years, but
preferably not extending beyond 36 months. This enhanced. stability is
seen in a variety of storage conditions, including at room temperature. 25
The compound can be administered as a component of an elixir,
suspension, syrup, wafer, chewing gum or the like. A syrup may contain,
in addition to the active .compounds, sucrose as a sweetening agent and

‘certain preservatives, dyes angxgahings and flavors. .18 WO

. 2004/073714 PCT/EP2004/001558 Solid oral compositions will generally

10
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ingluderp G%Mﬁﬂ@%ﬁmﬁ%&h@%ﬁm Kgmﬂmmlemmiedm?
gelatin ressed into tablets. For the . purpose of ora
L PR oIR

ministr atlon the active compound can beincorporated - with
excipiertssan psecindsedormst thBIFECHRICHRS stFRaplshissisges of
Phasmaceiically:crmpatinlerbiating agenis, pugiphad]jwlapimpteriods
ﬁig,a?go Ingly dn%gsg pﬁf&%ﬁ thesePrRasition. fPIANS QL SUSRENRIPDS: -

arentera intradermal, subcutaneaus, or topical appllcatlon can
m%ﬁ%é“fﬂeofo‘IPéWﬁ’@YéﬁFﬁrﬁ?fﬂéﬁ?Q %%rﬁéﬁuﬁfﬁﬁ??ffﬁ“é?%&féfr Trgy I
injectionrgiline sblutiody fixad @dssfpohyethgd@ﬁéigiyeblse@ybemméeﬂ@ -
PrORYIENe 18 CokOr Ef&ﬂ%‘ﬂ@y%@it@% gitibasteriahageninsugias -
benzy alco?f% &r r‘g& Pahe C h&nzti S)f(Lda ts suchﬁ}%s Ogagggtr)llgt%ld or
st Bi&S athg’agents such as et fene |am|netetraacet|c -
aé}ﬁglb@lﬁé‘?geéﬁéh as acetates, citrates or phosphates and agents for the ..
adJustmen1m£Mlﬁ&ﬁ&ﬂ@h&&&&(@mmycmmmemwwa&emlf g

administered- |||uavcnuua|y |J|C|t'||cu L,OI.IIICID are ]
Placebo . 0.1 0.3 1.0 C 30 30 _
"o hghg - pghkg  ughke, pgkg pehkg
m=62)  @=47) | (@=67) (@=62) (0=67). (u=67)
- | % with CR* 19%  © 34% - 34% 44%  30% 45%
| pValue® ) - N/AY 0051 0.004 0.174 0.002
% with CC** ' 19% 34% O 33% 0 44% 0% - 45%
| p-Value® - /A" 0075 0004 0374 0002
Time to- 33 6.0 96 195 . 13 150
Failure (hr). . . . . .
(median)*** . : B : - _ A :
p-Value* - N/AP 0.005 <0.001 . 0040 .. 0.002
% no EE§ .- 4T% 55% 60% - 73% . 61%. 76%
p-value’ " 0.137 0.003 0.101 < 0.001

* Complete response (CR): The proportion of patients who completed the 24-hour .
* postrecovery observation period without experiencing an emetic episode and without

receiving rescue antiemetic therapy.

** Complete control (CC): The proportion of patients whe had a complete response and only .

mild or no nausea

**+ Median time (hours) to treatment faﬂure (time to failure): Either emesis or administration

ofrescue medication; whichever occurred first
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———————15physiologicat saline or phosphate-buffered-saline (PBS). 19 WO

2004/073714 PCTIEP2004/001558 EXAMPLES EXAMPLE 1.
PREVENTIONOF PONY USING A SINGLE INTRAVENOUS DOSE OF
WALERIPSETRON 5 A study was conducted to test the efficaey.amndsss
safety of five doses of intravenously administered palonosetron for the
prophylaxis of postoperative vomiting and nausea. A total, of 381.
women, 24-80 years of age, scheduled for. abdominal or vaginal
hysterectomy and having ASA physical status rating of | or .11 were
enrolled in this study. All patients received balanced general anesthesia,
to including N20 plus an, opiate. Study medication, palonosetron, was

adm|n|§§gr§gﬂc%\@5¢3@ ,%@ggm,;ythrough a perlpheral IV line at skin closure“

| at the C@mﬁgSlma@tiebhé:fegw@ew@mc%‘urem Tk 1:24 Hours After

Recove - IV glEdaluabIe t{ent%F()‘L % 0 0.10-31.03.030 o:jig/kg -
- g/kg g/ gfé 7 (n 62) (n=67) Qé(n =67) %, with
CR* 19%t@a%%ﬂ% ﬁh%r%@’é/&%w,&%?&% 6k A2h 350 Bo Aol ER S

0

13

20

il GO 100684 B3890 44%e 3RV 45p] e \fadhiese; cDifdded

LR S T SRR S TR R AR,
58% 60957315 BRobeTEho VRN e BEST 08 BH0BE0Lp ppfpeas the 3- -
o pelkg dose group was nearly significantly dlffsrent (p 0.059). In addluon 57% of the
0.1-pg/kg-treated paments (27/47) bad a compiete response
Over this same time penod statistically mgmﬁcamly more patients in the 0. 3-
1, and 30—pg/kg treaiment groups were free from emetic episodes compared Wlth the
placebo. group (90-94% vs. 73%; p =<0 001—0 015y, whercas there was no

difference between ﬂ]e 0.1- and 3 -ug/kg dose groups versus placebo

Table 2: 4 Hoﬁm_After Recovery -1V - I
Placebe | 0.1pglkg | 03pg/ke | 1 pg/ke | 3 pghkg | 30 pghke
_ n=62) | (n=47) | (a=67) | @=62) | @=67) | @=67)
% with 48% 57% 2% 69% 66% 66%
. | CRp- . 0.008 0.023 0.059 0.035
vakae® . RS Do
%uoEE | 73% | 68% 90% 92% |- 78% -| 94%
A pvalue® | ' 0015 | 0:005 0,568 i <0.001

p—Value For treatment eifect versus placebo ;-
Two hours - postrecovery, 24.2% of placebo-treated patients (.15/6‘2)
expériem;.ed an emetic episode, compared with 4.5% {(3/67), 6.5% (4/6_2),‘and 10.4%
(7/67) of patients .in the 30-pghkg, I-ug/ke, and 0.3-pgfkg treatment groups
respecnve}y At 12 hours 13.4% (9/67), 14.5% (9!62) 29.9% (20/67), end 43.2%
(28/62) of 30-pg/kg--; 1-uglkg-, 0.3-pg /kg- and placebo-treated patlents cxpencnced

one or more emetic episodes.
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—————3G=—-~Complete response (CR):"The proportion of patients who completed

the 24-hour postrecovery observation period without experiencing an
emetic episode and without receiving rescue antiemetic therapy. **
vepinRleis gontrol (CC): The proportion of patients who had-areaniate
response and only mild or no nausea 20 *** Median time (hours) to
treatment failure (time to failure): Either emesis or administration of
rescue medication; whichever occurred first 20 WO 2004/073714
PCT/EP2004/001558 no emetic episode, no rescue therapy - p-value for
treatment effect versus placebo; b N/A = not analyzed Onset and
Duration ofAntiemetic Activity Within the. first 4 hours of recovery,
between66%6 giadi42%, of the evaluable 5 patients treated with .
palonosetran 0.3-30 pa/kg had a complete response, compared_ with 48%
BT S R D ST o A SOPBRG HO8 12

of placebo-treated patie

- gredpit dreressttrdtioally digrificdAthrSupraertbopracelsolfpheurs, 23.9%

0.063-0, 035} whereaadhe, o ngrkadosesoupwasnerbsignficantly

| ~different (p-0.059). In addition, 57% of the 0.1-pg/kg-treated patients
(217 e ol

_ d & CompiR Teponattv BVeF IREEkiHe Hin&Pdtogpisode.
statitiedyidigfifcabttyansre patidntsdrahe8i8is @5/6hdBEPgkgived
treatmenk-gpIURRIeTR free ﬁ%@ﬁ,@%ﬂ@ﬁé&%ﬁ@%ﬁﬁ@%ﬂﬂ&@ wilhihe,r
PRSI TR T RO BS.

. difference between the 0Se groups vers

- pIREEBY TPibfe PoUCRIbhr SRR Rt ilety-S 0.7 Bl epricnaytig 0Bpd/ky .

10

15

1 1pghcy- 3Bighdghadpalky famifa-(Daref) {plEab) teard GlidRsT BN

=BT SRS AU O3 OISR RO RPZR09%
.(3276¥?0%ep5§;10nosemn 30-ug/ke- and 1 ggfkg—treate'd pafients,.respecﬁ?ély, and
‘59.6% (28/47) and 59.7% (40/67) of paloﬁgSen‘on 01—pg/kg- and 0.3-pg/kg—treated .v

patients, respectively.

Table 3: Duration of Effect (hours) - IV _
| Placebo | 0.1ug/ke | 03pg/kg | 1 pghkg | 3 pgke | 30 pglkg 1 o
o @=62)| (n=47) " =67y |{(0=62) | (@=67) | (n=6T)
“fEmetic | 23 . 2.2 84 21.8 4.9 >24
. Episode 163 >24 | >24 | >24 1 >24 | S04
@5% _ : , o
Percentile) ,
Rescue | 43 | 85 9.9 213 8.0 232
(50t _ ' ‘ '
percentile) :
Time to 33 6.0 9.6 195 | 73 15.0-
Failure s e :
(50"
percentile)

. N
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. Table 4: Nausea Durmg 24 Hours After Recovery - IV
Placebo 1 ug/kg Spghkeg |- 30 pghke
. _ {(n=262) {n - 62) =67 | (n=67)
NoNausea . | 233% 36.1% 348% | 478
SevereNausea . | M/% | 33% | - 3.0% 0.0%
| Mean Score 122 082 082" | 066
‘| p-value vs. Placebo _ 10009 | 0.049 0.001 -

Y%noEE 73% . 68% 90% 92% 78% 94% p-value' 0.015 0:005 0,568 <
0.001 'p-Value for treatment effect versus placebo 15 Two hours
postrecovery, 24.2% of placebo-treated patients (15/62) experienced an

wamelieepisode, compared with 4.5% (3167), 6.5% (4/62&1ardoddediXss

(7/67) of patients in the 30-pg/kg, 1-pg/kg, and 0.3-g/kg treatment groups
respectively. At 12 hours, 13.4% (9167), 14.5% (9/62), 29.9%
(20/67),.end.45.2% (28/62) of 30-pg/kg--; 1-pg/kg-, 0.3-pg/kg-, and
placebo-treated patients experienced 20 one or more emetic episodes.
21 WO 2004/073714 PCT/EP2004/001558 Rescue Medication The
“failure rate"-for patients experiencing emetic episodes between Hours 12
and 24 decneascHaiekative to the first 12 post-recovery hours. At 24 hours;
23.9%. (16/67), 27.4% (17/62), 40.3% (27/67), and.53.2% (33/62) of .
30-g/kgEVAEAE PSR geseared pilssetssmebtad patierks, hadl30 pgkg
exgRken eeﬁsﬁmﬂfnﬂﬁﬁmfﬁgcg@ss A@%@Ww dé@%&f sefﬁiwafbiﬁwmﬁ
p t en rescue py. within
AN SRS T A
paemBSetiEshit st praTcARe PRUSShGUASLG RSkt faptatdsovire atadea.
p@tyej?tsp@aﬁasﬁzmmea@&m&uﬁw@djﬁailgnﬁmamﬁmde%;bﬁ%ﬁs@aigﬂ% :
e te atient ours, more than three-quarters .
95]9‘? H%otf I{jJ %hff/f 3rh§§du feceived ar‘é%@ue%ﬁag}épy, ‘
c&ﬂﬁ%@éW%%@mhlw%ﬁeﬁ§13é%) 43D 62fkef padpn GEeiran %)
3okt anerd g{kgca;eat&daﬂaﬁlﬁm (nemwcatﬁaem @radcz@,%@%é}gggg@gand

2%, lonoset kg Ik d, patient
e SR rlaéibo%f"fféz%é’

| - ORRARg THRY'3 g/kg 30 g/kg

EXAMPLE 2. ORAL ADMINISTRATION OF }’ALONOSETRON TO TREAT
PONV '
A study was performed to-test. the efficacy, safety, and phanﬁacokjneﬁcs of

~ five doses of orally administered palonosetron for the prophylaxis of postoperative

vomiting and nausea. Three hundred fifty-one patients, 308 women and 43 men, 19-
75 years of age, scheduled for elective laparoscopic surgical p:ocedﬁres and having
an ASA physical status rating of { and I were enrolled in this smdy AH patients |

received balanced general anesthesia, mclucimg NG2 pius an opiate,

'23‘



(n = R?\ / n-= /|7\ /n = R7\ (h=62) (= =67) Emetic 232284

10

/\I \JI\I Ul}\ll Ul/ =

21.8 4.9 > 24 Eplsode 16.3 > 24 > 24 > 24 >24 5-24 (25th Percentile)
Rescue 43 8.5 99 21.3 8.0 232 (50th percentile) Time to 3.3 6.0 9.6 19.5
W dars Failure (5oth percentile) 22 WO 2004/073714 PCT/EP2004/001558
PCTIEP2004/001558 Control of.Nausea Evaluable patients who received
palonosetron 1 g/kg, 3 gg/kg, and 30 g/kg reported statistically
significantly less nausea over the 24-hour period following recovery than
those who received placebo. Nearly half of patients (32/67, 47:8%) 5 who
received 30 g/kg reported no nausea, and no patients reported severe
nausea. By comparison, 11.7% of placebo-treated patients (7/60)

- reporte%ﬁy%ﬂ%&%@%@&ﬂ%@%@%ﬁﬁgm@ngﬁ' |

(p-value for BOg/k 85 Ia ebo=0 : 3% atlent h in-the-|
gfl?g FELS": )ma%r? g/ 0 ﬁ?(aarﬁsﬁs{.ﬂ )é%) rsee%ir € ué‘ata-cmivté:-’r%mm.
naokes- WHér@éévsedﬁW(myaﬁqdmsﬂnﬁe%s%ﬁ@e) rEpofsmerpovas
NRMSEPWIBIBERL Ve lye(De alie A éeggi&gtuﬁsomammm%p \&IM9 for
3 Qo9 ¥S: uBng 00 ! dofk%?a Tat%lgr “c?‘?aa D ”Q%nzé‘é'a'oe‘éﬁ% Qfter
Recovery -V Blacebo T jlg i ’?) n=67)

_surgeries requiring nasogastnc suc’aon and hour pnor to schedule mductmn of
anesthcma for all other 1apar0scop:c surgical procedures. .

: Orally—admm;stered palonosetron reached a p}ateau with respect to clinical
responsc at a dose of 1 }Lg/kg At this dose, it was gcnemlly more effective than
piacebo and as effectlve as the h1gher doses of paionosetron -

Tweniwauur-Hour Resuits
Statistically s:gmﬁcant dxﬁerences between palonosetron ‘and piacebo were

observed at three dose levels of palonosetron (1, 10 and 30 ;.L,:Jkg) and a near- "

. significant dn‘:‘ference for 3.0- ;.Lg!kg-treated patients (p = 0.059) w1th respect to the

15 -

20

primary efficacy vanable the proportion of patients with a complete response, that i is,
the’ pmpomon of patients’ who ;:_omp]eted the 24-hour postrecovery observafaon
.period without 'e.xperiencin.g an emetic cpisode and without receiving Arescue
* antiemetic therapy. At the 1, 10, and 30 pe/kg dose levels, 58%, 59%, and 33% of
.the patients, respectwely, treatad with palonosetron (p < 0. 018) had a compiete
- response as compared with 33% of placebo«treated paticnts The more conservative
intent-to-treat analysis of the complete response variable also demonstrated

staust:cally significant _dlﬁ”erences for patients treated with 1, 3, IO,_and 30 perke.

24



. No-Nausea 233%. 36.1% 34.8% 47.8 Severe Nausea 11/7% 33% 3.0%:

Y

- d@miﬁsco bic Sgical pB@%%dUreé@ralN/ aéﬁ?ﬁwlsuereﬁ?%fal(}oséﬁ’en

1 Sié‘ﬁlé’t?cally significant differerjce®¥Bdtweer! Bifonpseti¥i and Hidt&nd 3
werelcebservddratihree dosedElels of-palomosetrGR) fr,tk0xarme80rg/kQ)
' M@nﬁwm&gjnm%ﬁsﬁee&ace for 3,0-ltg/kg-treated patlents (p 0. 059)

0.0% Mean Score 1.22 0.82 0.92 0.66 p-value vs. Placebo 0.009 0.049
0.001 EXAMPLE 2. ORAL ADMINISTRATION OF PALONOSETRONTO
wiRREAMRENY 15 A study was performed to test the effieagyosafeissand
pharmacokinetics of five doses of orally administered palonosetron for the
prophylaxis. of postoperative vomiting and nausea Three hundred
fifty-one patients, 308 women and 43 men, 19- 75 years of age, scheduled
for elective laparoscopic surgical procedures and having an ASA physical
status rating of | and Il were enrolled in this study. All patients 20 received
balanced general anesthesia, including NO2 plus an opiate. 23 WO
20041073714 PCTIEP2004/001558 -Doses of palonosetron were

Calcfpleabaged an b palents badweialiha) e agieenig. el |

ounae | ogram dose.was..diluted to.a total’

olume of|25'#fi y %terﬂét_ e fﬁ ﬂ F@ lgﬁ ﬁ?éj&@glr(:; o
Cup was nniedEE 12*52 Dot stBrId Wat ?);%%j atient a1<® sWallbwed

iisv2% mt| Stéiby 5 meditation wad*adminis§ired R hétirs priior $6% '
5§ﬁé’Quled mducﬂorinof anesthesfdr sur§éiiés req@iPﬁ?gnfs@@é%tri(‘

ffon and 1 hour prior to scheduled induction of anesthe

ia for all gther

[ &5ahed al plateau with respect t8-8lihical feffonse 404Cdose BPFY /K. At

AR Gose: fit was generally more effective than to iplacebo and as effective-
p% thethigher déses| of gdftnogetréie Twen®Fourt HoliPRegult$s%

with respget Jﬁdﬂfﬁratmn of Anhemenc Activity _

" Within the first 4 hours of rccovery, between 61% and 76% of the evaluable '
patients treated with' paionosetron 1-30 pg/kg had a complete response compared B
with 56% of placebo-treated patients (32/57) Only the IO—pg/kg dose was
statxstlcally significantly superior to placebo (p = 0. 04) Over this same time penod
statigtically significantly more patients in the 3 and 10 pg/kg treatment groups were

: free from emetic episodes, compareci with the placebo group (81% and 82% vs. 63%; - .
~< 0.043); whereas there was no difference among the 1.0- and 30 ug/kg and -
placebo treatment groups (72% and 69% vs. 63%). '

Table 6: 4 Hpurs After Récovery (Evaluable Patienis) ~ aral

Placebo | 0.1 pglkg | 03 pg/keg | Lughke | 3 pafke | 30 pgike
@=62) | m=47) | @=67) | 0=62) | 2=67) | m=67)
% with 56% 60% 61% 70% | 76% 63%
CR p- : 0.656 0.149 |. 0.04 0238
value® . . . L
%noEE | 63% 73% T2% 81% 82% - | 69%
p-value" | 0.367 0.043 . 0.043 - 0307 -

® p-valve for treatment effect versus placebo

25



response, that is, the proportion of patients who completed the 24-hour
postrecovery observation period without experiencing an emetic episode

wHowireut receiving rescue antiemetic therapy. At thepdtE820806h136s9/kg
dose levels, 58%, 59%; and 53% of the patients, respectively, treated
with palonosetron (p < 0.018) had a complete 20 response as compared
with 33% of placebo-treated patients. The more conservative
intent-to-treat analysis of the complete response variable also
demonstrated statistically significant differences for patients treated with
1, 3, 10, and 30 glkg. 24 WO 2004/073714 PCT/EP2004/001558 Table 5:
24 HOLESMQEBBG&BAGW (Evaluable Patients) - oral administration.

- Placebp 0:3 g/kg 1 0.g/kgy (0562 -
(n= 54) (= ﬂ’ég‘(”ng 67 /ov%ingﬁ %3&%%8% 5’2%@%55% %@%Q%QPS%A 13
o9 G B0 PRI I E R ssR bR 4 drys PEg, ebyging serers s CC
PhQO 300598 G1AB03BpyalRI A IOR D AHXCHEYs 6TH6I%) Fits .

s 6208.B1 ao%%s%ggg %&9 0.001 0,998 complele response (GR)ienes

<7 .comp etd contr metic eﬂplsodes EE) for the six'dose

groaped §5YGE HeUsH- tr@é{tﬁ?@l@@éﬁ@etl@éréﬁ Plarpsresirdaredmisotidion
. ofpbtiemetiecAetbdityrt YiknitkEs firaipdrio um@isr@({wew: Bepisedn 81%
@EZ 6%0f the, svaluaple, patients. treatedwith palonasetrgn:1-30.a/kg

a complete response, compared with'56%. of placebo-treated .
p@ﬂéﬂ?é‘"(ﬁlzls‘?ﬁr BIRPIFECT PG 8088 was _statistically S|gn|f|cantly
superior tommeebma(@w 0,04z OVEb iR sarRetimeperiad,

Placebo 03 1 pgkg | 3 peke 10 30
(n=62)" pehkg | @=53) | @=52) | pgks | peks
| (n-29) | (@=45) | (o= 58)
No Nausea | 31.6% | 448% | 52.8% | 55.8%-| 51.1% | 448% |
Severe Nausea | 105% | 34% 38% | 77% | 22% o 52%
Mean Score | 1.0 0.83 0.64 0.65 1 071 0.79
. p-value vs ‘- . - WA 0012 ) 0.015 0.012 0.007
. | Placebo ) )

10 :
’ Rescue Annem encs

Promethazine (Phenergan@) and dropendol (Inapsme@) were the most .
frequently used rescue ‘antiemetics, administered to 15.1% and 13.1% ot_' patients,
- -respectively. Other antiemetics administered were metoclopramide (Reglan®, 8.8%) -
. 15 iﬁmclorperazine A(Compazige@,r 4.8%), scopolamine (Transdczm Scop®, 2,0%), and .
trimethobenzamide (Tigan®, 0.3%). Four patients (1.}‘%?) ‘.received ondansetron
although the prétocol stated that patients should not be rescued with 5-HT; receptor

antagonists. )

20
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statistically significantly more patients in the 3 and 10 g/kg treatment
groups were. to free from emetic episodes, compared with the placebo
group (81% and 82% vs. 63%; p -< 0.043); whereas there was no
waHarenee.among the .1.0- and 30-g/kg and placebo treatmenignoiips
(72% and 69% vs. 63%). Table 6: 4 Hours After Recovery (Evaluable
Patients) - oral Placebo 0.1 g/kg 0.3 gg/kg 1 }ag/kg 3 gg/kg 30 g/kg (n =
62) (n=47) (n=67) (n =62) (n=67) (n=67) % with 56% 60% 61% 70%
76% 63% CRp- 0.656 0.149 . 0.04 0.238 value' %noEE 63% 73% 72%
81% 82% 69% p -value' 0367 0.043 . 0.043 0.307 p-value for treatment
effect versus placebo . " 25 WO 20041073714 PCTIEP2004/001558
@anixoP DE Nanser AatiRossworMTRVEIEloNosetron 1, 3, 10, and 30
~ poka fepprad alayisigalysianilgRuiiass RAMSRARVER DB RA:BRW
. period following recovery than those who received-placebo.
- ’ﬁ‘éﬂF‘ﬁFﬁ%?Wfﬁ’& 8%-55.8%) who 5 received ,
palonosetron 1-30 pglkgerepnﬂﬁdsmamau%&f‘oamdlzﬁz% 7% of patle Nts

0

= Ualka (nl.53) =
bo.0.3.1 mQ /Jggl%%n (n G_?l gg tAt-esHN =

ReconeLy_otaLBlacev
52) g/t BYRY 11720 (n=45) gn 53

Citric acid _ 1.56

WEJT g _ , 1.0 A
~ Sodium hydrof{ide solution and/or CpH36x0S5 -

hydrochloric acid schition

EXAMPLE 4. ORAL F ()RMULAT TON

Table 9 below presents 2 representative formulation ' of palonosetmn

~ formulated for oral administration.

. Table 9: Representative Oral Formulation )
Ingredient -~ . _ - .. Weight Parts (mg/m})
.[Palonesetron Hydrochloride ' - 1003 '
[Mannitol ‘ 0
EDTA ‘ s
" [risodium citrate | . - BT
Citric acid " 1.56
WET : _ : 1.0
Sodium  hydroxide  solution énd/orpH 5.0+0.5
hydrochloric acid solution ) T
Flavoring - . . s,

27



———r e No-Natsea 31:6% 44.8% 52.8% 55.8% - 51.1% 44.8% Severe Nausea

10.5% 3.4% 3.8% 7.7% .22% 5.2% Mean Score 1.0 0.83 0.64 0.65 0.71
0.79 p-value vs. N/A 0.012 0.015. 0.012 0.007 Placebo ,10 Rescue
valiametesLromethazine (Phenergan(r)) and droperidob(fapsingiipswere
the most frequently used rescue'antiemetics, administered to 15.1% and
13.1% of patients, respectively. Other antiemetics administered were
metoclopramide (Reglan(D, 8.8%) 15 proclorperazine (Compazine(r),
4.8%), scopolamine (Transderm Scop(r), 2,0%), and trimethobenzamide
(Tigan(r), 03%): Four patients (1.1%) received ondansetron although the
protocol stated that patients should not be rescued with 5-AT3 receptor
antagonists. 20 26 WO 2004/073714 PCT/EP2004/001558 EXAMPLE 3. .
INTRAVENEIIS Ii@sRmlegﬂt‘mONaﬁableW@EUétw pressapfigeaced.  The -

rapEpseRtativenformuiation of Qx%@@ﬁﬁ?“%rfﬁf%d'di?def@fciﬁgaﬂ@ N@Ws

administration., Table 8: resentative, IV F i0 redlent Welghtv |
- PRREHHIG M ‘i‘f’aciorf‘wosegts%) T-Sly fochlor eﬁ% f\f}an% Q%‘ QImAOS
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15

20
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Tigeuium citrate 3.7 Citric acid 1.56 WFJ-1.0 -~
It will be apparent to those skilled in the art that various modifications and-

variations can be made in the present invention without departing from the scope or
spiri't of the iﬁveution. Other embodiments of the -inw_aniion wili be épﬁamnf to fhoée _
skifled In ﬁxe art from cpn‘sidefation of the specification and practice of ﬁv;e invention
disclosed herein. It 1s intended that the specification and examples be-considered as
| exemplary onky, with a true scope and spirit of the invention bemg mdwated by the
following claims. ny ‘ N
In preferred embodiments the prese:nt mventlon is useful for the followmg'
methods: ' L
o . A method of treanng or prevmtmg postq)peratwe nausea and vormtmg ‘
(PONV})in a human compnsmg administering frp_m about 0.025 to about 0. 0,75'
mg of a treatment-cffective amoun't_of palonosetmﬁ or a p_haiméécuticaﬂy
acceptable salt thereof substantially at the time ofan operation. - .
2. The method of paragraph 1<wherein said PONV is delayed onset PONV.

3. The method of paragraph 1 wherein said administration occurs in'the absence
of a second administration of palonosetron ora pharmaccutwally acceptable‘
salt thereof for at least about seven days. after said operation

4. The method of paragraph 1 further compnsmg admm1stermg said palonosetron
ora pharmaccutmally .acceptable sait thereof to a plurahty of patients rangmg
m weight from about 50 1o about 80 kiiog;ams,' wheérein said palonosetron or
pharmaceutically acceptable salt is administered in the same amount amon.g
said plurality of patients. . . .

5. The method of paragraph ! wherein said administration occurs ﬁ"om about 10 :

hours before to about 2 hours after said operation.
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5 EXAMPLE 4. ORAL FORMULATION Table 9 below presents a
representative formulation of palonosetron formulated for oral
‘ﬂgggg;;jggaltjon. Table 9: Representative Oral Formulatiop-graslientss
Weight Parts (mg/ml) alonosetron Hydrochloride .05 annitol 150 DTA 5
risodium citrate .7 Citric acid 1.56 VFJ 1.0 Sodium hydroxide solution
and/o pH 5.0 0.5 ydrochloric acid solution Flavoring s. - 27 WO
2004/073714 PCT/EP2004/001558 Throughout this application, various
publications are referenced. The disclosures of. these publications are
hereby incorporated by. reference into this application in-order to more -

fully, dgseripentbe 5@&@&93 arsighicbothissioention & partaiag twill

be appa{ent ththos sk|JI tQ,f art gﬂat various modifications and
) ONOSCTON 15 &
variatibhs can be maae in tlhe present iAvention without departing; from the

scope Be spifiediehaapgepitidn” st S BYaMTERts D PARITITEA S Wil
be appaseniadhasaisiol eavinethevadt fsom consideration of the

Spegificalion ANFLPIACIES ! (). enion o, GiseIRSEdPI& Bt Sou

intended that the specification and examples be -considered as

exemplaFyhise Wﬁl‘?‘és’l‘f‘%ébgﬁbtb%s Sﬁé‘ﬂéﬁﬁlﬁ%ﬁs‘fﬁ%“rnventlon being

Iﬂde&t@Habyeth@d of paragraph 1 wherein said dose is administered from a single
unit dese vial compnsmg about §.025, 0.05 or 0.075 mg of palonosetron.

10. The method ofparagraph 1 wherein about 0 025, 0.65, 0. 075 0. 1 02, orQ 25

. mg of paionosetron is administered orally. . - ]

11. The method of paragraph 1 wherein saxd pal@nose;tron is admmrsiered n an '

. oml Hiquid comprising about 0.05 mg/m] palonosetron. o ' ,

12. The method of paragraph 1 wherein the operation is 2 su:gary selccted from a
gynecologlc procedure, an’ abdominal or gastromteslmal procedure, bowel .
manipulation, an ear, no se and throat or ophthalmlc procedure a hystercctomy,
or a laparoscopic procedure )

. 13. The method of paragraph 1 wherem an anesthetic compound is admmzstered
. during the operation. . . ) ;
. 14. The mcthod of paragraph 1 whersin the palonosetmn or pharmaceutxcaﬂy.
A accaptabie salt thereof is administered as an intravenous boius over a time
penod of about 10-30 seconds.

15. The method of paragraph 1. wherein the dosé of palonoseiron or

" pharmaceutically acceptable salt thereof is from about 03..to about 1
microgram per kilo gram of body wcrght of the human. ‘

16. A method of treating or preventing delayed»onset post—operatrvc nausea and
vomiting (PONV) comprrsmg admrmstermg a treatment effective amount of = '
palonesetron or a pharmaceutrcally acceptabie salt thereof substantially at the

time of an operation.
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_.;;___..tguom%elaim&wwrefeﬁedrembedimemwe present invention is useful

for the following methods: 15 1. A method of treating or preventing
post-operative nausea and vomiting (PONY) in a human comprising
RMinistering from about 0.025 to about 0.075 mg of a.yepipaplgilastive
amount of palonosetron or a pharmaceutically acceptable salt thereof
substantially at the time of anoperation. 2. The method of paragraph |
wherein said PONY is delayed onset PONV. 20 3. The method of
paragraph 1 wherein said administration occurs in the absence of a
second administration of palonosetron or a pharmaceutically acceptable
salt thereof for at least about seven days. after said operation.. 4. The
methperf paragan-Liuther.sRprsincadminisiering.saidnalgnasetron -
ora pharmaceéj\(;;ically _aCCepta%Ie salt tpereof to E ﬁ%ura”tt% ‘af patie,pali;s1 -
ranging® 385 B0 igRTHOR Sb LB 25 EBb O 80 RitBEF SIS WHEFEHS 2aid
palonoséttumeof fohatrimacduticallyrdsreptatteisarestiaad ministered in

- the s@rg: amoMRt apnope. saidl plurafintef Padieptsnd. Theumethad ofic

10

15

29
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paragraph Iwherein said administration o gsg eacb
g%%@%i@ﬂ T 2 g{ laceutuéfigy acce ?:&H g%%ﬁg% : ‘
PCT/EP20UA/CRAB5S BeEHd AR aioY of Patbtiaphidleeraieiitaseutdr 025,

ut 10 hours .
before X0 RoGr8"arer sal peration. 2 Vloy %%aygy °

- 0.05 oRpRiQkbEeiiog 6f fhalpRaseisan isaptahinisieracinitaverdusithe farihe

metho%&&g@g&%%% 4 w@r%%jg&%{ggglqnsetron is administered in an . -

intravenous formulation havihg a pH of about 5. 5 8. The method of

! R
-paraddrdpRetbahet&hi-ame HEETEt NS era f RETRRE0otRses and

formulatioriticertisNSingr elbprii:G G8ordwingatorsetrs s et emeatiiod of
paragraph.whekeirsaifAasedsyadminisicsed flamamsinglendnil-dase vial -

comprigifr;gigp(gﬁjvqoza O.QS or 0.075 mg 'ofpalorios_etron.

20. The method of paragraph 20 wherein said PONV is delayed onset PONV,
. 21. The miethod ofparagraph 20 wherein said administration occurs in ;c“t-xe ahsar_ncc
. of a second administration of palonqsetmh ora phamacé.utica.llﬁ 'accqﬁtablé
. salt théreof fén‘r"at least aboﬁt seven days after said operation. ‘ '
22.The  method of pamagraph 20 furtber comprising administering said-
I_paiom-)s'etmn or ‘e; phauﬁaceziticaily acceptable salt thereof to "2 Iéalurglity of
patients ranging in weight from .'ébout 50 to about 80 kilograms, wherein said
palonosetron ‘or phannacauﬁc-aily acceptable salt is administered in the same
"amount among said plurality of patients. ‘ _ ' .

23. A method of treéfmg or prevénting emesis coﬁxprising édministcripg a single
tréaUnent cffectiv;: dose of palonosetroﬁ ,6r pharmaceutically acceptable salt
. thereof during a seven day period beginnirig substantially from an emesis
inducing event. ’ = ' .

' 24.The method of paragraph 24 wherein said emesis inducing event is

chemotherapy or .ra‘id_iati_on therapy.

25. The method of paragraph 24 wherein said emesis inducing event is 2 surgery.
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10.-The-method-of-paragraph-HWherein-about 0.025, 0.05, 0.075.0.1, 02,
or 0.25 10 mg ofpalonosetron is administered orally. 11. The method of
paragraph | wherein said palonosetron is administered in an oral liquid
G8MRising about 0.05 mg/ml palonosetron. .. 12. The mgthad 0t 001558
paragraph 1 wherein the operation is a surgery selected from a -
gynecologic procedure, an abdominal or gastrointestinal procedure, bowel
15 manipulation, an ear, nose and throat or ophthalmic procedure, a
hysterectomy, or a laparoscopic procedure. 13. The method of paragraph
1 wherein an anesthetic. compound is administered - during the
operation. 14. The method of paragraph | wherein the palonosetron or

. phasmacaiiically 2Q:aceepakisalidthereahis:administareshas &fed

intravenous-pojus over 'a time period of abou -30 seconds. 15. The
metho B! RLTATRRH T TR AS0e SF RAlens el e 0% Aol
pharmatestiieiyragioe praptéetiafiothalest 1 fforbad SliosEteapbater

‘microgsanpetokilegranmothedywaight plitbiedherparnis 16. A method of

g%g-%%@%%-%g?gaéh{%@aga%gngvémtingi

realing.or preyenting delay
(PO comprising admim ering a treatment effective amount of

palonoSErsiarRy ShafraeEtifealy acceptable salt thereof substantially at

. the Aol arhoperdtipm 29XV 072004407 3%1d PGF/ERROOANCISESis1 7.

The mefhodafpaagiaph Wasrein saisadnipistragion occurs in the

absence of a second administration o&galogosetron igg a, harmatceugically

. accaptabe ™SHIRth et BFIEFR BhYEEBUCLEVER G5y P alte s SiTToperation.

’ 10

18. Thensretiand of paragraph 17 further comprising administering said 5
palofinseiron-@b@ phatmasetticallyaerepiablessait theseaf tevaspluratity of

operation and said dose is 0.025, 0.05 or 0.075 mg.

L



b

patients ranging in weight from about 50 to about 80-kilograms, wherein
said palonosetron or pharmaceutically acceptable salt is administered in
the same amount among said pI%@rﬂm patients. 19. A method of
rescuing a- patient from the onset of post-operative nausea and 10
vomiting (PONY) comprising administering a treatment effective amount of

pé‘%%”&@ff’r&%'g)%ﬁh@rmz%ﬁrﬁgfn&/ %3&95&%%%?%'iﬁg%%%%%@bﬂ?g@@gﬁble salt

gnset of saild PONY. ethod of paragrap wherein s

] al ;
thereop gnie i ARILIATE ML BENFAISL o i RAPSRh S AR 98 ﬁﬂe?aﬁﬁpefaﬁve
nauses aicadrminisigaiEMOCE urs e thibmabisened iis ofvasdoond ddmirdsherisrbofore-an
operaRAADASEHRL At ADapmacenticalycaceaptallgicaaltingreal for atfeast.o to 6.0.

2)

about seven days after said operation. 22. The method of paragraph 20
further comprising administering said palonosetmn or a pharmaceutically

atbeprait daittHerenpis iRty b Patéhts (Ah gt iverftaepaseiron or a

pharrrabewt &l toadeputB0 ditodwanes, wherein said 20 palonosetron or

pharmaceutically acceptable salt is administered in the same amount
ong said plurality of patients. 23. A method of treating or preventing
B B THE g SR St LA K Pl e ot of
palonosetron or pharmaceutically acceptable salt thereof during a seven
day period, beginning substantially from an emesis 25 inducing event..
24. The method of paragraph 24 wherein said emesis. inducing event is
chemotherapy or radiation therapy. 25. The method of paragraph 24
where in said emesis inducing event is a surgery. 30 WO 2004/073714
PCTIEP2004/001558 26. A method of treating or preventing emesis
comprising administering a defined dose. ofpalonosetron or a

pharmaceutically acceptable salt thereof to a plurality of patients ranging
in weight from about 50 to about 80 kilograms, wherein
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said defined dose is the same among said plurality of patients. 5. 27. The
method of paragraph 27 wherein said emesis inducing event is

chemotherapy. or radiation therapy, 28. The method, of paragraph 27. .
4 ﬁ%&%? SAHER I HANCTHY SVEHERNTHMGRE RS B FaPatiomiaraiyr-
5) andesadd slogeiin 0-2bamoh 204 Thelinethad Wpaisgrarihgié whemkis: said

emesis inducing event is an .t 0 operation..30. The method of paragraph
6 5B SAEL OGS BB GEHSE 4 S BB Sor cose s
7y 0M5u42.05 «diith A 7SHagiB83aidGh&d N dnt bsenahfronand @2 a0 50 mg.

oL D O AL R ot RBUBRN B sceptaie sl
thereopastdpenativdaciatisef angdionnikng fd? Aid Y)eimbetasinpiristatie iof ostoperative

windpw of.from s before an. operation to 4.hours after an operation
mase R o e B S D LIRE ) Freh Adof dmiore o0
operatlooam prising 8{B253n®P5A1H1000 ¥E deinom bl 2vedj cafipal dnoketkampriaes trisodium
citrat eo?grl%%%lﬂg%@y la%%e%tablte salt thereof. 3) The use of claim 1 wherein
Asaid medicament has s %‘F—?Of from 4.5t0 5.5. 32 4) The use of claim |
9y whezeisesdidlmadicamentisg§ b usetb8stb(Esdué médlaationf fa)chlectron or a

oh am%é?%ﬁ{c%!ﬁ@ N E\]/ryg%{gisr&i@}i%r@o%{jicament comprises a single unit dose vial.

e use of claim 1 wherein said medicament is an oral solution. 7) The
10y udbeofistairh danhebeinhsaith nnedicandesirisiandomavierrosad ohigioimug) disate and
- gpt.Qf from 0.025 to 0.250 mg. of palonosetron or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the

1) tr@h@m%t?%ﬂpﬁ@\{éwﬂi@fﬁbf wé@mpé@menmeﬁsaﬁeh%mm@ow), to
12y bedminiseradin ayuncowof fﬁ%ﬁ?cﬁxﬂ%@&ﬁ?ﬁe@%ﬁgQSE@HRQH%%HI&, EDTA

hours after an operation, wherein said medicament further comprises
and saikp@rmiokitrate, mannitol or a chelating agent.

13)  The use of claim 8 wherein said palonosetron or pharmaceutically acceptable salt
thereof is present at a concentration of from 0.03 to 0.2 mg/ml.

14)  The use of claim 8 wherein said medicament is to be used as a rescue medication.

15} The use of claim § wherein said medicament comprises a single unit dose vial.

16)  The use of claim 8 wherein said medicament is an oral solution.

17)  The use of claim 8 wherein said medicament is an intravenous solution.

18)  The use of claim 8 wherein said medicament comprises a pH of from 4.5 to 5.5.

19}  The use of claims 1 or 8 wherein said PONV is delayed onset PONV,

20)  The use of claims 1 or 8 in the manufacture of a medicament for the treatment or
prevention of PONV 1o be administered as a single unit dose over a period of seven days.

21)  The use of claims 1 or 8 in an amount of from 0.025 to 0.20 mg. of palonosetron or a

pharmaceutically acceptable salt thereof.



9) The use of claim 8 comprising 0.025, 0.050, 0.075, 0.1 or 0.2 mg. of
palonosetron or a pharmaceutically acceptable salt thereof. 10) The use
clai W j ' dicament comprises said trisodium citrate an
S iasRoumilin st Bl it e R e R
thercofnanthitahdRfdne¢1s€ ofeidinaBenhéreihsaichinedicanpeencompises Sajgrative
nausezgrésn dx}%mi&ﬁra{ﬁo%':\’/vwﬁe@gﬁ %laqcmﬁrmlcta%lne]h%)%-rhg '%Ifl) ﬁ%'r%'ﬂ?c?tc‘y"’ %‘.%fe'”
said palonosetron or‘pharmaceutica Fy acceptable salt thereof is present
23)  af heoowosnthatiodofireri 008! tod@iRamgimhass) e lkernficldint d.
) MIRSR SR MedsAmEtinRsERaRALSRYR Didcaion. 19) The
use of claim 8 wherein said medicament comprises a single unit dose vial.
25) 18T heeydeloirplahwBantineid saidicaptichrnentisrareopal solution. 17)
The use of claim 8 wherein said medicament is an intravenous solution.
18) The use of claim 8 wherein said medicament comprises a pH of from
4.5t05.5. 19) The use of claims 1 or 8 wherein said PONY is delayed
onset PONY. 20) The use of claims 1 or 8 in the manufacture of a
medicament for the treatment or prevention of PONY to be administered
as a single unit dose over a period of seven days. 21) The use of claims 1
or 8 in an amount of from 0.025 to 0.20 mg. of palonosetron or a
pharmaceutically acceptable salt thereof. 33 22) Use of from 0.025 to
0.250 mg. of palonosetron or a pharmaceutically acceptable salt thereof
in the manufacture of a medicament for the treatment or prevention of
postoperative nausea and vomiting (PONY), wherein said medicament
has a pH of from 4.0 to 6.0. 23) The use of claim 22 wherein said
medicament has a pH of from 4.5 to 5.5. 24) The use of claim 22 wherein
said medicament is an oral solution. 25) The use of claim 22 wherein said
medicament is an intravenous solution. 34

34



