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LTQUTD PHARMACEUTICAL 
FORMULAl'IO~S OF PALONOSETRO~ 

ll1e present invention claims priority to PCT/EP04/ 
000888, filt:d Jan. 30, 2004, which claims priority to U.S. 5 
Provisional Patent Application No. 60/444,351, tiled Jan. 30, 
2003. Tit<:: prt:S<:::ut applil:atiou is alsv a wutiuuativu of l:ur-
rently pending U.S. patent application Ser. No. 11/186,311, 
filed Jul. 21.2005. The content of these applications is incor-
porated herein by reference. 10 

RACK GROUND OF THR lNVRNTlON 

Ingredient 

S odiwn Hydroxide 
WI'J 

2 
-continued 

0.18 mg. 
To 1.0 ml. 

'!be fonnulationhasa pH of3.7 and a shelf stability ofless 
than the 1-2 year time period required by health authorities in 
various countries. 

Ondansetron, its uses, and medicaments made with 
ondansetron are disclosed in U.S. Pat. Nos. 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. Conuner-

l l1t: pn:st:nt inv.:ntion rdi:ttes to shelf-life stab It: liquid for-
mulations of palonosetron that are especially usefi.ll in the 
preparation of injectable and oral medicaments. 

15 cially it is distributed by Glax:oSmithKiint: as Zofmn® and is 
indicated for prevention of postoperative nausea and vomit-
ing (PO NV), cancer chemotherapy-induced nausea and vom-
iting (C1NV), and radiotherapy-induced nausea amd vomiting 
(RJNV) and it is available as an injection, tablets and solution, 

Emesis is a devastating consequence or cytotoxic therapy, 
radiotht:ntpy, and post-opt:rcttivt: t:nvironrnt:nls that drasti-
cally affects the quality of life of people 1llndergoing such 
t.rt:alments. ]n rt."Cent years a class of drugs referred to as 
5-HT3 (5-hydroxytryptamine) receptor antagonists has been 
developed that treat such emesis by antagonizing cerebral 
fw1ctions associated wit h the 5-HT3 receptor. See Drugs Act-
ing on 5-Hydruxylryptumine Receptors: Tbe Lancet Sep. 23, 25 
1989 and references cited therein. Drugs within this class 
include ondansetron, granisetron, alosetron, tropisetron, and 
dolasetron. These 5-HT3 antagonists are often administered 
intravenously shortly before chemotherapy or radiotherapy is 
initia ted, and can be administered more than once during a 30 
cycle of chcmot:hcrnpy or radiotherapy. In addition, they arc 
often supplied as tablets or oral elixirs to eitbersupplerneotan 
intrnvennus administration, nr to ease hmne usage nfthe drug 

20 and as Zofran ODT® (ondansetron) Orally Dis integrating 
Tablets. 

Granisetron, its uses, and medicaments made with granis-
etron are disclosed in U.S. Pat. Nos. 4,886,808, 4,937,247, 
5,034,398 and 6,294,548. Com.lllercia lly it is distributed by 
Roche Laboratories Inc. as Kytril®, indicated for the preven-
tion of nausea and vomiting associated with chemotherapy or 
radiation therapy, and is offered in tablet f01m , oral solution, 
and as an injection. 

Alosetron, its uses, and medicaments made with alosetron 
are disclosed in U.S. Pat. Nos. 5,360,800 and 6,284,770. 
Commercially it is distributed by GlaxoSmithK!ine as 
Lotronex t&:. 

if the patient is self-administering the chemotherapeutic regi-
men. 

Tropisetron is conunercially available as Navoban® (No-
35 vanis) CAS-89565-68-4 (tropisetron); CAS-105826-92-4 

(tropisetron hydrochloride) and it is indicated for t!reatment of 
PONV and ONV. 

Because some chemotherapeutic agents can induce emesis 
over extended periods of severn] days even when tbey are 
administered ottly once, it would be desirable to administer an 
emesis-inhibiting drug such as a 5-HT 3 antagonist every day 
umil tht: risk of t:mt:sis has subswntially subsided. Tilt: 40 
present class of5-HT3 antagonists bas not proven especially 
hclpfi.tl mccting this need, however, because the 5-HT3 recep-
tor antagonists currently marketed have proven to be less 
effective in controlling delayed nausea and vomiting than 
they are at controlling acme emesis. Sabra, K, Choice of a 45 
5HT 3 Receptor Antagonist/or the Hospital Formulary. EHP, 
October 1996; 2 (suppl l ):SJ9-24. 

Recently, clinical investigations have bee11 made concern-
ing palonosetron, a new 5-HT3 receptor antagonist reported in 
U.S. Pat. No. 5,202,333. These investigations have shown so 
that the drug is an order of magninrde more potent than most 
existing 5-HT 3 receptor antagonists, has a surprising half-life 

Dolasetron, its uses, and medicaments made with 
ondansetron are disclosed in U.S. Pat. Nos. 5,011,846, and 
4,906,755. Commercially it is distributed by Avcntis Phamla-
ceuticals Inc. as Anzemet®, indicated for prevention of both 
PONV andCJNV, and it is offered in the form of a tablet or an 
intravenous solution. 

Therefore, there exists a need for a palonosetron fonnula-
tion with increased stability and thereby increased shelf life. 
TI1ere also exists a need for a n appropriate range of concen-
trations for both the 5-HT 3 receptor antagonist and its phar-
maceutically acceptable carri crs that would facilitate making 
a formulation with this increased stability. 

1 t is an object of the present invention to provide a fornlll-
lation of Palonosetron hydrochloride with increased pharma-
ceutical stability for preventing and/or reducing emesis. 

It is an.otherobject of the invention to provide an acceptable 
range of concentrations which will stabilize a formulation 
conmining Palonosetron hydrochloride. 

It is a further object of the invention to provide a fonnula-
tioo of Palonosetron which would allow for prolonged stor-
age. 

of about 40 hours, and is effective to reduce delayed-onset 
nausea induced by che111otberapeutic agents. However, for-
mulating palonosetron in liquid Jormulations has not proven 55 
an easy task, t>•pically due to shelf-stability issues. U.S. Pat. 
No. 5,202,333 discloses an intravenous fonnu1ation of pal-
onosetron in example 13 that contains the following ingredi-
ents: It is also an object of the invention to provide a formulation 

60 ofPalonosetron which would allow tem1inal sterili?ation. 

Palonosetron HCI 
Dextrose Monohydrate 
Citric Acid Monohydrate 

Mg 

10- 100 mg. 
q. s. to make lsotOJtic 

1.05 mg. 

SUMMARY OF THE INVENTION 

The inventors have made a series of discoveries that sup-
65 port a surprisingly effective and versatile formulation for the 

treatment and prevention of emesis using pa lonoset:ron. 
'L11ese fonnulations are shelf stable tor periods eater than 24 

Exh. 1004 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,960,424 B2 
3 

months at room temperature and thus can be stored without 
refrigeration, and n1atmfacn1red using non-aseptic, terminal 
slerili.~:ation processes. 

4 

•HCI 

In one aspect, the inventors have discovered that formula-
tions which include the active ingredient palonosctron require 5 

in some instances only 1/w'" the amotmt of other previously 
known comp01mds for treating emesis, which surprisingly 
allows the use of concentrations of palonosetron far below 
those that would ordinarily be expected. Thus, inoneembodi- 10 
ment the invention provides a pharmaceutically stable soltl-
tion for preventing or reducing emesis comprising a) from 
about 0.01 mglmL to about 5 mglmL palonosetron or a phar-
maceutically acceptable salt thereof and b) a pharmaceuti-
cally acceptable carrier. 

Concentrations- When concentrJtions of palonosetron 
are given herein, the concentration is measured in tem1s of the 

15 weight of the free base. Concentrations of all other ingredi-
ents are g iven based on the weight of ingredient added to the 
solution. 

"Pharmaceutically acceptable" means that which is useful 
in preparing a pharmaceutical composition that is generally 
safe, non-toxic and neither biologically nor otherwise unde-
sirdble;: and include;:~ that which i~ acceptable for vete;:rin<:~ry 
use as well as human pharmaceutical use. 

"Pillirmace;:utic.;<:~lly acceptable;: ~alts" means ~<tit~ wltic.;h are;: 
phannaceutically acceptable, as defined above, and which 
possess the desired pharmacological activity. Such salts 
include acid addition salts fonued with inorganic acids such 
as hydrochloric acid, hydrobromic acid, sulfilric acid, nitric 
acid, phosphoric acid, and the lie; or with organic acids such 

'Jl1e inventors have further discovered that by adjusting the 
formulation's piJ at](i/or excipient concentrations it is pos-
sible to iJJcrease the stabil ity of palonosetron formulations. 
Therefore, in another embodiment, the invention provides a 
pharmaceutically stable solution for preventing or reducing 20 

emesis comprising a) palonosetron or a phamtaceutically 
acceptable salt thereof; and b) a pham1aceutkally acceptable 
carrier, at a pH from about 4.0 to about 6.0. In another 
embodiment the invention provides a pharm<'tceutically stable 25 
solution for preventing ·Or reducing emesis comprising from 
about 0.01 to about 5.0 mg/1 palonosetron or a phanuaceuti-
cally acceptable salt thereof; from about 10 to about 100 
millimoles citrate buffer, and from about 0.005 to about I 0 
mglml EDTA. 30 as acetic acid, propionic acid, hexanoic acid, hepttru1oic acid, 

cyclopentanepropionic acid, glycolic acid, pymvic acid, lac-
tic acid, malonic acid, succinic acid, malic acid, maleic acid, 
fumaric acid, tartaric acid, citric acid, benzoic acid, o-(4-
hydroxybenzoyl)benzoic acid, einnamic acid, mandelic acid, 

TI1e inventors have further discovered that the addition of 
mannitol at1d a chelating agent can increase the stability of 
palonosetron fonnulations. 111erefore, in still another 
emb odiment the inventio n provides a pharmaceutically stable 
solution for preventing or reducing emesis comprising a) 
palonosetron or a pbanuaceutically acceptable salt thereof 
and b) a phamtaceutically acceptable carrier, wherein the 
pharmaceutically acceptable carrier comprises a chelating 
agent and mamtitol. 

DETAILED DESCRIPTION or TilE INVENTJON 

Definitions 

'~1ial" means a small glass container sealed with the most 
suitable stopper and seal, other suitable primary containers 
may be used, for instance but not limited to, p-filled syringes. 
Vial also means a sealed container of medication that is used 
one tin1e only, and includes breakable at1d non-breakable 
via ls, 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 lllls.). 

ll1roughout thi~ specification the word "compri~e," 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 step, or group of 
elements, integers or steps 

"Palonosetron" means (3aS-2,3,3a,4,5,6-Hexahydro-2-
r(S)-l-Azabicyclorz.2.2]oct-3-yl]2,3,3a,4,5,6-hcxahydro-1-
oxo-1 Hbenz( de]isoquinoline, and is preferably present as the 
monohydrochloride. Palonosetron monohydrochloride can 
be represented by the following chemical smure: 

35 methanesulfonic acid, ethanesulfonic acid, 1,2,-ethanedisul-
fonic acid, 2-hydroxyethaoesulfonic acid, benzenesulfonjc 
acid p-cWorobenzenesulfonic acid, 2-naphthalenesulfotlic 
acid, p-to luenesulfonic acid, camphorsulfottic acid, 4-meth-
ylbicyclo(2 .2.2]oct-2-ene-l-carboxylie acid, glucoheptotlic 

40 acid, 4,4'-mcthylcncbis(3-hyclroxy-2-cnc-1-carbo·xylic acid), 
3-pheoylpropionic acid, trimethylacetic acid, tertiary buty-
lacet ic acid, Iaury! sulfilric ac:id, gluconic acid, glutamic acid, 
hydroxynaphthoic acid, salicylic acid, stearic acid, muconic 

45 
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. 

so Acceptable organic bases include ethanolamine, dietbanola-
mioe, triethanolamine, tromethamine, N-methylglucamine 
and the like. 

55 
Discussion 

The fact that palonosetron can be fommlated in some 
instances at concentrations of only about Y•o'1

' the amount of 
other previously known compounds for treating emesis, sur-
prisingly allows the use of concentrations of palonosetron far 

60 below those that would ordinarily be expected. Thus, in one 
embodiment the invention provides a pharmaceutically stable 
solution for preventing or reducing emesis comprising a) 
from about 0.01 mglmL to <tboul 5 mglmL palono sdron or a 
phannaceutically acceptable salt thereof; and b) a phamla-

65 ceutically acceptable carrier. Sin1ilarly, in another embodi-
ment the invention provides a method offonnularing a phar-
maceutically stable solution of palonosetron comprising 
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