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LIQUID PHARMACEUTICAL FORMULATIONS OF PALonosmnbN

FIELD OF THE INVENTION

The present invention relates to shelf-life stable liquid formulations of
pelonosctron that are especially useful in the preparation of injectsble and oral
medicaments.

BACKGROUND OF THE INVENTION

Emesis is a devastating consequence of cytotoxic therapy, radiotherspy, end post-
opemative environments that drastically affects the quality of life of people undergoing
such treatments, In recent years a cless of drugs referred to as 5-HT3 (5-
hydroxytryptamine) recepior antagonists has been developed that treat such emesis by
antagonizing cerebral functions associated with the 5-HT; receptor. See Drugs Acting on
S-Hydroxytryptamine Recepiors: The Lancet Sep. 23, 1989 and references cited therein,
Drugs within this class include ondansetron, granisetron, alosetrom, tropisetron, and
dolasetron. These 5-HT3 antagonists are often administered intravenously shortly before
chemotherapy or radiotherapy is initiated, and can be administered more than once during
a cycle of chemotherapy or mdiotherapy. In addition, they are often supplied as tablets or
oral elixirs to either supplement en intrevenous administration, or to ease home usage of
the drug if the patient is self-administering the chemotherspeutic regimen.

Becanse some chemotherapeutic agents can induce emesis over extended periods
of several days cven when they are administered only once, it would be desirable to
administer an emesis-inhibiting drug such as a 5-HT antagonist every day until the risk
of emesis has submntin_lly subsided, The present class of 5-HT; antagonists has not
proven especially helpful meeting this need, however, because the 5-HT; receptor
antagonists currently marketed have proven to be less effective in controlling delayed
nausea and vomiting than they are at controlling acute emesis. Sabra, K, Choice of a
SHT;3 Receptor Antagonist for the Hospital Formulary. EHP, Oct. 1996;2 (suppl 1):819-
24. -

-
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Recently, clinical investigations have been made concemning pelonosetron, a new
5-HT3 receptor antagonist reported in U.S. Patent No. 5,202,333. These investigations
have shown that the drug is an order of magnitude more potent than most existing 5-HT;
receptor antagonists, has a surprising half-life of about 40 hours, and is effective to
reduce delayed-onset nsusca induced by chemotherapeutic agents. However, formulating
palonosetron ip liquid formulations has not proven an easy task, typically due to shelf-
stability issues. U.S. Pat. No. 5,202,333 discloses an intravenous formulation of
palonosetron in example 13 that contains the following ingredients:

The formulation has a pH of 3.7 and a shelf stability of less then the 1-2 year time
period required by health antharities in various countries.

Ondansectron, its uses, and medicaments made with ondansetron are disclosed in
U.S. Patent Numbers 4,695,578, 4,753,789, 4,929,632, 5,240,954, 5,344,658, 5,578,628,
5,578,632, 5922749, 5,622,720, 5,955,488, and 6,063,802. Commercially it is
distributed by GlaxoSmithKline as Zofran® and is indicated for prevention of
postoperative nansca and vomiting (PONV), cancer chemotherapy-induced nausea and
vomiting (CINV), and radiotherapy-induced nauses and vomiting (RINV) and it is
available as an injection, tablets and solution, and as Zofran ODT® (ondansetron) Orally
Disintegrating Tablets.

Granisetron, its uses, and medicaments made with granisetron are disclosed in
U.S. Patent Numbers 4,886,808, 4,937,247, 5,034,398 and 6,294,548. Commercially it is



10

15

20

WO 2004/067005 PCT/EP2004/000888

distributed by Roche Laboratories Inc, as Kytril , indicated for the prevention of nausea
and vomiting associated with chemotherspy or radiation therapy, and is offered in tablet
form, oral solution, and as an injection.

Alosetron, its uses, and medicaments made with alosetron are disclosed in U.S.
Patent Numbers 5,360,800 and 6,284,770. Commercially it is distributed by
GlaxoSmithKline as Lotronex®.

Tropisetron is commercially available a8 Navoban® (Novartis) CAS - 89565-68-4
(tropisetron); CAS - 105826-92-4 (tropisetron hydrochloride) and it is indicated for
treatment of PONV and CINV.

Dolasetron, its uses, and medicaments made with ondansetron are disclosed in
U.S. Patent Numbers 5,011,846, and 4,906,755. Commercially it is distributed by
Aventis Pharmaceuticals Inc. as Anzemet®, indicated for prevention of both PONV and
CINV, and it is offered in the form of a tablet or an intravenous solution.

Therefore, there exists a need for 2 palonosetron formulation with increased
stability and thereby increased shelf life. There also exists & need for an appropriate
range of concentrations for both the 5-HT; receptor antagonist and its pharmaceutically
acceptable carriers that would facilitate making a formulation with this increased
stability. .

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

It is another object of the invention to provide an acceptable mnge of
concentrations which will stabilize a formulation containing Palonosetron hydrochloride.

Itiluﬂn&mobjet':tofﬂ:einvmﬁontnpmvideaﬁ;rmuhﬁonofhlonoamn
which would allow for prolonged storage.

It is also an object of the invention to provide a formulation of Palonosetron
which would allow terminal sterilization.
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SUMMARY OF THE INVENTION

The inventors have made a series of discoveriea that support a suxprisingly
effective and versatile formulation for the treatment and prevention of emesis using
palonoaetron, These formulations are shelf stable for periods greater than 24 months at
room temperature, aud thus can be stored without refrigeration, and manufactured using
non-aseptic, terminal sterilization processes.

In one aspect, the inventors have discovered that formulations which include the
active ingredient palonosetron require in some instances only 1/10® the amount of other
previously known compounds for treating emesis, which surprisingly allows the use of
concentrations of palonosetron far below those that would ordinarily be expected. Thus,
in one embodiment the invention provides a pharmaceutically stable solution for
preventing or reducing emesis comprising 8) from about 0.01 mg/mL to about 5 mg/ml.
palonosetron or a pharmaceutically acceptable salt thereof; and b) a pharmaceutically
accepiable carrier.

The inventors have further discovered that by adjusting the formulation’s pH
and/or excipient concentrations it is possible to mcrease the stability of palonosetron
formplations.  Therefore, in another embodiment, the invention provides a
pharmaceutically stable solution for preventing or reducing emesis comprising a)
palonosctron or a pharmaceutically acceptable salt thereof) and b) a pharmaceutically
acceptable carrier, at a pH from about 4.0 to sbout 6.0. In enother embodiment the
invention provides & phanmaceutically stable solution for preventing or reducing emesis
comprising from about 0.01 to about 5.0 mg/ml palonosetron or r pharmaceutically
acceptable salt thereof; from about 10 to about 100 millimoles citrate buffer; and from
about 0.005 to about 1.0 mg/ml EDTA.

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

DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS

“Vial” means a small glass contriner sealed with the most suitable stopper and
seal, other suitable primary containers may be used, for instence, but not limited to, pre-
filled syringes. Vial also means a sealed contriner of medication that is used one time
only, and includes breakable and non-breaksble glass vials, breakable plastic vials,
miniature screw-top jers, and any other type of container of a size capable of holding only
one unit dose of palonosetron (typically about 5 mla.).

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 step, or group of clements, integers or steps

“Palonosetron” (3a8)-2,3,38,4,5,6-Hexahydro-2-[(S)-1-
Azrbicyclo[2.2,2]oct-3-y1]2,3,38,4,5,6-hexahydro-1-0x0-1 Hbenz[de]isoquinoline, and is

preferably present as the monohydrochloride. Palonosetron monohydrochloride can be
represented by the following chemical structure:

*HCl
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Concentrations — When concentrations of palonosetron are given herein, the
conceatration is measured in terms of the weight of the free bass. Concentrations of all
other ingredients are given based on the weight of ingredient added to the solution.

*Pharmaceutically scceptable” meens that which is useful in propering a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use. .

“Pharmaceutically acceptable salts” means salts which are pharmaceutically
acceptable, as defined above, and which possesa the desired pharmacological activity.
Such salts include acid addition salts formed with inorganic acids such as hydrochloric
ecid, hydrobromic acid, sulfuric acid, nitric acid, phospboric acid, and the like; or with
organic acids such as acetic acid, propiomic acid, hexanoic acid, heptanoic acid,
cyclopentanepropionic acid, glyoolic scid, pyruvic acid, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
o~(4-hydroxybenzoyljbenzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
cthanesulfonic acid, 1,2,-cthenedisnlfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonio acid p-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, p-
toluenesulfonic acid, camphomulfonic acid, 4-methylbicyclo[2.2.2]Joot-2-ene-1-
carboxylic acid, glucoheptonic acid, 4,4-methylenebis(3-hydroxy-2-ene-1-carboxylic
acid), 3-phenylpropionic acid, trimethylacetic ecid, tertiary butylacetic acid, lauryl
sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic
acid, muconic acid, and the like.

In addition, pharmaceutically acceptable salts may be formed when an acidic
proton present is capable of reacting with norganic or orgamio bases. Acceptable
inorganic bases include sodium hydroxide, sodium carbonate, potassium hydroxide,
alumimim hydroxide and calcium hydroxide. Aocceptable organic bases include
ethanolamine, diethanolamine, tricthanolamine, tromethamine, N-methylglucamine and
the like,

. DISCUSSJON
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The fiact that palonosetron can be formulated in some instances at concentrations
of only sbout 1/10® the amount of other previously known compounds for treating
emesis, surprisingly allows the use of concentrations of palonosetron far below those that
would ordinarily be expected. Thus, in one embodiment the invention provides a
pharmaccutically steble solution for preventing or reducing emesis comprising a) from
about 0.01 mg/mL to about 5 mg/mL palonosetron or a pharmaceutically acceptable salt
thereof; and b) & pharmaceutically acceptable carrier. Si.mi]nrly,inunotharmbodimmt
the invention provides a method of formmlating a pharmaceutically stable solution of
palonosetron compriging admixing from about 0.01 mg/ml to sbout 5 mg/ml
palonosetron or a pharmaceutically acceptable salt thereoft with a pharmaceutically
acceptable carrier. In alternative embodiments, the formulation includes palonosetron or
a pharmaceutically acceptable galt thereof in a concentration from sbout 0.02 mg/mL to
about 1.0 mg/mL, from about 0.03 mg/mL to about 0.2 mg/mlL, and most optimally about
0.05 mg/ml.

A paticular edvaninge associsted with the lower dosages of intravemous
palonosetron is the ability to administer the drug in a single intravenous bolus over a
ghort, discrete time period. This time period generally extends from about 10 to about 60
seconds, or about 10 to about 40 seconds, and most preferably is about 10 to 30 seconds.
In one perticuler embodiment the palonosetron is supplied in vials that comprise 5 ml. of
solution, which equates to about 0.25 mg of palonosetron at a concentration of about 0.05
mg/ml.

The inventors have further discovered that by adjusting the formulation’s pH
and/or excipient concentrations it is possible to increase the stability of palonosetron
formulations. Therefore, in another embodiment, the invention provides a
pharmaceutically stable solution for preventing or reducing emeais comprising a)
palonosetron or a pharmaceutically acceptable salt thereof; and b) a pharmsceutically
acoeptable carrier, at a pH from about 4.0 to about 6.0. Similarly, in another embodiment
the invention provides a method of formulating a phermacentically stable solution of
palonosetron comprising sdmixing a) palonosetron or & pharmaceutically acceptable salt
thereof; and b) a pharmaceutically acceptable carrier, at a pH from about 4.0 to about
6.0. In alternstive embodiments, the pH is from ebout 4.5 to about 5.5, and most

1\
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optimally about 5.0. There are many examples to those of skill in the art of suitable
solutions to adjust the pH of & formulation. Two exemplary solutions are sodium
hrydroxide and hydrochloric acid solution, either of which could be used to adjust the pH
of the formulation.

In another embodiment the invention provides a pharmaceutically stable solution
for proventing or reducing emesis comprizing from about 0.01 to about 5.0 mg/ml
palonosetran or & pharmaceutically acceptable salt thereof and (i) from about 10 to about
100 millimoles citrate buffer, and/or (ii) from about 0.005 to about 1.0 mg/ml EDTA.
Similarly, in another embodiment the invention provides a method of formmlating a
pharmaceutically stable solution of palonosetron comprising admixing from about 0.01 to
sbout 5.0 mg/ml palonosetron or a pharmaceutically acceptable salt thereof and (i) from
about 10 to about 100 millimoles citrate buffer, and/or (ii) from about 0.005 to about 1.0
mg/ml EDTA. The citrate buffer can be in the form of citric acid and/or a aalt of citric
acid such as trisodium citrate. In various embodiments, the ranges of one or more of the
foregoing ingredients can be modified as follows:

. The formulation may comprise palonosctron or a pharmaceutically
acceptable salt thereof in a concentration from sbout 0.02 mg/ml. to about 1.0
mg/mL, from about .03 mg/mL to about 0.2 mg/m]. palonosetron hydrochloride,
and most optimally about 0.05 mg/ml.

] The formulation may comprise citrate buffer in a concentration of
from about 10 to about 40 millimoles, or 15-30 millimoles.

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

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

(2
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in another embodiment the invention provides a mothod of formulating a
phamaceutioally stable solution of palonosstron comprising admixing a) palonosetron or
a pharmaceutically acceptable salt thereof and b) a pharmaceutically acceptable carrier,
wherein the pharmacoutically acceptable carrier comprises a chelating agent and
mannitol. The chelating agent is preferably EDTA, and, in various embodiments the
chelating agent is present in a concentration of from about 0.005 to about 1.0 mg/mL or
from about 0.05 mg/mL to about 1.0 mg/mL or from about 0.3 to about 0.7 mg/ml, or
most optimally about 0.5 mg/ml. In various embodiments the mannitol is present in a
concentration of from about 10.0 mg/ml to about 80.0 mg/ml, from about 20.0 mg/mL to
about 60.0 mg/ml, or from about 40.0 to about 45.0 mg/ml

Injectable formulations are typically formulated as aqueous solutions in which
water is the primary excipient. Oral formulations will differ from injectable formulations
generally by the additional presence of flavoring agents, coloring agents, or viscosity
agents.- Natural or synthetic sweeteners include, among others, mannitol, sorbitol,
saccharose, saccharine, aspartame, acelsulphame K, or cyclamate. These agents are
geneally present in concentrations in excess of 100 mg/ml or 250 mg/m] when used as
sweetening agents, in contrast to the 41.5 mg/ml concentration of mannitol described in
some of tho embodiments of the invention, in which mannitol is acting simply as a

The formulations of the present invention are perticularly suited for use in
injectable and oral liquid formulstions, but it will be understood that the solutions may
have altemative uses. For example, they may be used as intermediates in the preparation
of other pharmaceutical dosage forms. Similarly, they may have other routes of
administration including infranasal or inhalation. Injectable formulstions may take any
route including intramuscular, mtravenous or subcutaneous.

Stll further embodiments relate to improvements in the ease with which the
palonosetron formulation can be stored or manufactured. In particular, the inventors have
discoyered that the formulations of the present invention allow storage of the product for
extended periods at room temperature. Thus, in yet another embodiment the invention
provides a method of storing one or more containers in which are contained a solution of
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palonosetron or a pharmaceutically acceptable salt thereof comprising: &) providing a
room compriging said one or more conteiners; b) adjusting or maintaining the
temperature of the room at greater than about ten, 15, or 20 degrees celcius; and ©)
storing said containers in said room for one month, 3 months, 6 months, one year, 18
months, 24 ‘months or more (but preferbly not exceeding 36 months), wherein (i) the
palonosetron or pharmaceutical salt thereof is present in 8 concentration of from about
0.01 mg/mL to about 5.0 mg/mL, (ii) the pH of the solution is from about 4.0 to about
6.0, (iii) the solution comprises from about 0.01 to about 5.0 mg/m] palonosetron or &
pharmaceutically acceptable salt thereof, from about 10 to about 100 millimoles citrate
buffer and from about 0.005 to about 1.0 mg/ml EDTA, (iv) the solution comprises a
chelating agent, or (v) the solution comprises from about 10 to about 100 milliMoles of a
citrate buffer.

The stability of tho foregoing formulations also lends itself well to terminal
sterilization processes in the manufecturing process, Therefore, in still another
embodiment the invention provides a method of filling a container in which is contained
a solution of palonosetron or a pharmaceutically acceptable salt thereof comprising: a)
providing one or more sterile open containers (preferably 5 ml. vials); b) filling said
containers with a solution of palonosetron in a non-aseptic environment; c) sealing said
filled conininers; and d) sterilizing said sealed, filled containers, wherein (i) the
palonosetron or pharmaceutical salt thereof is present in s concentration of from about
0.01 mg/ml. to about 5 mg/mL, (i) the pH of the solution is from about 4.0 to about 6.0,
(iii) the solution comprises from about (.01 to about 5.0 mg/ml palonosetron or a
pharmaceutically accepiable salt thereof, from about 10 to about 100 millimoles citrate
buffer and from about 0.005 to about 1.0 mg/ml EDTA, (iv) the solution comprises a

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

10
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EXAMPLE ]: STABILIZING PH
A study was conduoted to determine the effect of pH on formulations containing

palonosetron hydrochloride, measuring the stability at 80°C at pH 2.0, 5.0, 7.4, and 10.0,
The results indicated that palonosetron hydrochloride is most stable at pH 5.0.

A formulation optimization study was performed using an experimental design
software. Twenty-four lots of drug product were enalyzed to investigate the appropriate
concentration ranges for palonosetron hydrochloride (0.05 mg/ml to 5.0 mg/mL), citrate
buffer (0 to 80 mM) and EDTA (0 to 0.10%). The level of EDTA and citrate buffer were
sclected based on the optimal formulation, which was shown to be formulated with
EDTA 0.05% and 20 mM citrate buffer at pH 5.0. The results of this study indicated that
palonosetron concentration was also a critical factor in chemical stability, with greatest
stability seen at the lowest palonosetron concentrations.

EXAMPLE J; TONICTFYING AGENT

Formulations of palonosetron hydrochloride in citrate buffer were prepared
including either a) sodium chloride or b) mannitol. The palonosetron hydrochloride
formulation inchiling mannitol showed superior stability. The optimum level of
mannitol required for an isotonic solution was found to be 4.15%.

EXAMPLE 4; FORMULATION I

The following i3 a representative pharmaceutical formulation containing
palonosetron that is useful for intravenous formulations, or other liquid formnlations of
the drug.

Ingredient " mgmlL

Palonosetron Hydrochloride 0.05*

Mannitol 41.5

11
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EDTA 0.5

Trisodium citrate 3.7

Citric acid 1.56

WFJ g4. to 1 ml

Sodium hydroxide solution and/or pHS5.01+05
hydrochloric acid solution

* calculated 25 a free base

EXAMPLE 5: FORMULATION II

The following is a representative pharmaceutical formulation contsining
palonosetron that is useful for oral formulationa, or other liquid formulations of the drug.

Ingredient mg/ml,

Palonosetron Hydrochloride 0.05*

Mannitol 150

EDTA 0.5

Trisodium citrate 3.7

Citric acid 1.56

WF) g.s. to 1 ml

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

The phyzical and chemical stability of palonosetron HCl was studies in
concentrations of 5 pg/mL and 30 pg/mL in 5% dextrose injection, 0.9% sodium chloride
injection, 5% dextrose in 0.45% sodium chloride injection, and dextrose 5% in lactated
Ringer's injection. The admixtures were evaluated over 14 days at 4 °C in the dark and
for 48 hours at 23 °C under fluorescent light.

12
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Test samples of pa]onosetmn HCI were prepared in polyvinyl chloride (PVC)
bags of the infusion solutions at comcentrations of 5 and 30 pg/mL. Evaluations for
physical and chemical stability were performed on samples taken initially and after 1, 3,
5, 7, and 14 days of storage at 4 °C and after 1, 4, 24, and 48 hours at 23 °C. Physical
stability was assessed using visual observation in normal room light and using a high-
intensity monodirectional light beam, In addition, turbidity and particle content were
measured electronically, Chemical stability of the drug was evaluated by using a
stability-indicating high performance liquid chromatographic (HPLC) analytical
techmique. |

All semples were physically stable throughout the study. The solution remained
clear, and little or no change in particulate burden and haze level were found.
Additionally, little or no loss of palonosetron HCl occurred in any of the samples at either
temperature throughout the entire study period.

The physical and chemical stability of palonosetron HCl 0.25 mg admixed with
dexamethasone (as sodium phosphate) 10 mg or 20 mg in 5% dextrose injection or 0.9%
sodium chloride injection in polyvinyl chloride (PV'C) minibags, and also admixed with
dexamethasone (a8 sodium phosphate) 3.3 mg in 5% dextrose injection or 0.9% sodium
chloride injection in polypropylene syringes at 4 °C in the dark for 14 days and at 23 °C
exposed to normal laboratory fluorescent light over 48 hours, was studied.

Test samples of palonosetron HC1 5 pg/mL with dexamethasone (as sodium
phosphate) 0.2 mg/mL and also 0.4 mg/mL were prepared in polyvinyi chloride (PVC)
minibags of each infusion solution. Additionally, palonosetron HCl 25 pug/ml, with
dexamethasone (as sodium phosphate) 0.33 mg/mL. in each infusion solution were
prepared as 10 mL of test solution in 20-mL, polypropylene syringes. Evaluations for

13
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physical and chemical stability were performed on samples taken initially and after 1, 3,
7, and 14 days of storage at 4 °C and after 1, 4, 24, and 48 hours at 23 °C, Physical
stability was assessed using visual observation in normal room light and using e high-
intengity monodirectional light beam. In addition, turbidity end particle content were
measured electronically. Chemical stability of the drug was eveluated by using a
stability-indicating high performance liquid chromatographic (HPLC) analytical
techmique.

All gamples were phyzicelly compatible throughont the study. The solutions
remained clear, and litle or no change in particulate burden and haze level were found.
Additionally, little or no loss of palonosetron HC] and dexamethasone occurred in any of
the sanples at either temperature throughout the entire study period. |

This invention has been described with reference to its preferred embodiments.

Variations and modifications of the invention will be obvious to those akilled in the art
from the foregoing deteiled description of the invention.
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CLAIMS

‘What is claimed is:

1)

3)

S J 98

2

10)

11)

12)
13)
14)

A pharmaceutically stable solution for preventing or redncing emesis comprising:

a) from about (.01 mg/ml to about 5 mg/ml. palonosetron or a
pharmaceutically acoepiable salt thereof; and

b) a pharmaceutically acceptable carrier.

The solution of claim 1 wherein the palonosetron or pharmaceutically acceptable
salt thereof is in a concontration from about 0,02 mg/mL to about 1.0 mg/mL..

‘The solution of claim 1 wherein the palonosetron or pharmaceutically acceptable
salt thereof is in a concentration from about 0.03 mg/mL to about 0.2 mg/ml..

The loilnion of claim 1 wherein the palonosetron or pharmaceutically acceptable
salt theroof is in @ concentration of about 0.05 mg/mL.

The solution of claim 1 comprising palonosetron hydrochloride.
The solution of claim 1 wherein the pH is from about 4.0 to about 6.0.
The solution of claim 1 wherein the pH is from about 4.5 to about 5.5.

The solution of claim 1 wherein the pharmaceutically acceptable carrier
comprises a chelsting agent. '

* The solution of claim 1 wherein the pharmaceutically acceptable carrier

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

The solution of claim 1 wherein the pharmaceutically acceptable carrier
comprises mammitol.

The solution of claim 1 wherein the pharmaceutically acceptable carrier
comprises from about 10 to about 100 milliMoles of a citrate buffer.

The solution of claim 1 adapted for intravenons administration.

‘The solution of claim 1 adapted for oral administration.

A pharmaceutically stable solution for preventing or reducing emesis comprising;

15
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15)
16)
17)

18)

19)

20)

21)

22)

23)
24)

25)

27

8)  palonosetron or a pharmaceutically acocptable salt thereof: and
b) a pharmaceutically acceptable carrier,

at a pH from about 4.0 to about 6.0.

The solution of claim 14 wherein the pH is from about 4.5 to sbout 5.5.
The solution of claim 14 wherein the pH is about 5.0.

The solution of claim 14 wherein the palonosetron or pharmaceutically acceptable
salt thereof is in a concentration from about 0.01 mg/mL to about 5.0 mg/mlL.

The solution of claim 14 wherein the palonosetron or phbarmaceutically acceptable
salt thereof is in a concentration of about 0.05 mg/mL.

The solution of claim 14 wherein the pharmaceutically acoeptable carrier
comprises a chelating agent.

The solution of claim 14 wherein the pharmaceutically acceptable carrier
comprises from about 0.005 mg/ml to about 1.0 mg/ml EDTA.

The solution of claim 14 wherein the pharmaceutically acceptable carrier
comprises mannitol.

The solution of claim 14 wherein the pharmaceutically acceptable carrier
comprises from about 10 to about 100 milliMoles of & citrate buffer..

The solution of claim i4 comprising palonosetron hydrochloride.

The solution of claim 14 farther comprising sodium hydroxide or hydrochloric
acid,

The solution of claim 14 adapted for intravenous adminigtration.

The solution of claim 14 adapted for oral administration.

A pharmaceutically stable solution for preventing or reducing emesis comprising

B) ﬁmnbout0.0ltonboutS.Omp’mlpalonouehonorlphmmemicuﬂy'
acceptable salt thereof:

b) from about 10 to about 100 millimoles citrate buffer; and

16
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28)

29)

30)
31)
32)

33)

34)
35)

36)

3N

38)

39)

40)

41)

)

c) from about 0.005 to about 1.0 mg/ml EDTA.

The solution of claim 27 comprising about 0.05 mg/ml to of palonosetron
hydrochloride. '

The solution of claim 27 comprising from about 10 to about 40 milliMoles citrate
buffer.

The solution of claim 27 comprising from about 0.3 to about 0.7 mg/ml of EDTA.
The solution of claim 27 adapted for intravenous administration.

The solution of claim 27 adapted for oral administration.

A pbarmaceutically stable solution for preventing or reducing emesis comprising
a) palonosetron or a pharmaceutically acceptable salt thereof and

b) a pharmaceutically acceptable carrier,

wherein the pharmaceutically acceptable carrier comprises e chelating agent.

The solution of claim 33 wherein the chelating agent is EDTA.

The solution of claim 33 wherein the chelating agent is present in an amount from
sbout 0.005 mg/mi to about 1.0 mg/ml.

The solution of claim 33 wherein the chelating agent is present in an amount from
about 0.3 mg/ml to about 0.7 mg/ml.

The solution of claim 33 wherein the palonosetron or pharmaceutically acceptable
salt thereof is in a concentration from about 0.01 mg/mL to about 5.0 mg/mL.

The solution of claim 33 wherein the palonosetron or phermaceutically acceptable
salt thereof is in a concentration of about 0.05 mg/ml..

The solution of claim 33 wherein the pharmaceutically acceptable carrier
comprises mannitol.

The solution of claim 33 wherein the pharmaceutically accepteble carrier
comprises from about 10 to about 100 milliMoles of a citrate buffer,

The solution of claim 33 comprising palonosetron hydrochloride.

17
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42)
43)
a4)
45)

47

48)

49)

50)

51)

52)

53)

4)
53)
56)
57)

The solution of claim 33 wherein the pH is from about 4.0 to about 6.0.

The solution of claim 33 wherein the pH is from about 4.5 to about 5.5.

The solution of claim 33 adapted for intravenous administration,

The solution of claim 33 adapted for oral administration.

A pharmaceutically stable solution for preventing or reducing emesis comprising
a) pelonosetron or a pharmaceutically acceptable salt thereof and

b) npharmnc.euﬁoally acceptable carrier,

wherein the pharmaceutically acceptable carrier comprises mannito].

The solution of claim 46 wherein the mannitol is in a concentration from about
10.0 mg/ml to about 80.0 mg/ml.

The solution of olaim 46 wherein the mannitol is in & concentration from about
40.0 mg/ml to about 45.0 mg/ml.

The solution of claim 46 wherein the palonosetron or pharmaceutically acceptable
salt thereof is in a concentration from about 0.01 mg/mL to about 5.0 mg/mL.

The solution of claim 46 wheréin the palonosetron or pharmaceutically acceptable
salt thereof is in a concentration of about 0.05 mg/mL.

The solution of claim 46 wherein the pharmaceutically acceptable carrier
comprises a chelating agent.

The solution of claim 46 wherein the pharmaceutically acceptable carrier
comprises from about 0.005 mg/ml to about 1.0 mg/ml EDTA.

The solution of claim 46 wherein the pharmaceutically acceptable carrier
camprises from about 10 to about 100 milliMoles of a citrate buffer.

The solution of claim 46 comprising palonosetron hydrochloride.
The solution of claim 46 wherein the pH is from about 4.0 to about 6.0.
The solution of claim 46 wherein the pH is from about 4.5 to about 5.5.
The solution of claim 46 adapted for intravenous administration.

18

A



10

15

WO 2004/067005 PCT/EP2004/000888

58)
59)

60)

61)

62)

63)

64)

65)

68)

70)
M)

'The solution of claim 46 adapted for oral administration.

A pharmaceutically stable solution for proventing or reducing drug induced
emesis comprising

a) palonosetron or a pharmaceutically acceptable salt thereof and

b) a pharmaceutically acceptable carrier,

wherein the pharmaceutically acceptable carrier comprises from about 10 to about
100 milliMoles of a citrate buffer.

The solution of claim 59 wherein the pharmaceutically acceptable carrier
comprises from about 10 to about 70 milliMoles of a citrate buffer.

The solution of claim 59 wherein the pharmaceutically acceptable carrier
comprises from about 10 to about 40 milliMoles of a citrate buffer.

The solution of claim 59 wherein the palonosetron or pharmaceutically acceptable
galt thereof is in a concentration from about 0.01 mg/mL to about 5.0 mg/mL..

The solution of claim 59 wherein the palonosetron or pharmaceutically acceptable
salt thereof is in & concentration of about 0.05 mg/mL..

The solution of claim 59 wherein the pharmaceutically acceptable carmrier
comprises a chelating agent. '

The solution of claim 59 wherein the pharmaceutically acccptable carrier
comprises from about 0.005 mg/ml to about 1.0 mg/ml EDTA.

The solution of claim 59 wherein the pharmaceutically accepiable carrier
comprises mammitol.

The solution of claim 59 comprising palonosetron hydrochloride.

The solution of claim 59 wherein the pH is from about 4.0 to about 6.0.

The solution of claim 59 wherein the pH is from about 4.5 to about 5.5.

The solution of claim 59 adapted for intravenous administration.

The solution of claim 59 adapted for oral administration.

19
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72)

73)

A method of storing one or more comtainers in which are contained & solution of
palonosetron or a pharmacentically acceptable salt thereof comprising:

R) providing a room comprising said one or more containers;

b) adjusting or maintaining the temperature of the room at greater than about

ten degrees celcius;

c) storing said containers in said room for one month or more,

wherein (i) the palonosetron or pharmaceutical salt thereof is present in a
cancentration of from about 0.01 mg/mL to about 5.0 mg/ml, (ii) the pH of the
solution is from about 4.0 to about 6.0, (iii) the solution comprizses from shout

'0.01 to about 5.0 mg/ml palonosctron or a pharmaceutically acceptable salt

thercof, from about 10 to sbout 100 millimoles citrate buffer and from sbout
0.005 to about 1.0 mg/ml EDTA, (iv) the solution comprises mannitol or a
chelating agent, or (v) the solution comprises from about 10 to about 100
milliMoles of a citrate buffer.

A method of filling & container in which is contained a solution of palonosetron or

2 pharmaceutically acceptable salt thereof comprising:

a) providing one or more sterilo open contriners;

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

c) sealing said filled containers; and

d sterilizing said sealed, filled containers,

wherein (i) the palonosetron or phammaceutical salt thereof is present in a
concentration of from about 0.01 mg/mL to about 5.0 mg/mlL, (ii) the pH of the
solution is from about 4.0 to about 6.0, (jii) the solution comprises from sbout
0.01 to sbout 5.0 mg/ml palonosetron or a pharmacentically acceptable salt
thereof, from about 10 to sbout 100 millimoles citrate buffer and from about
0.005 to about 1.0 mg/ml EDTA, (iv) tho solution comprises manmitol or a

20
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&

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

21
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is for the bolhe e Eteratioes A In addislon
G [ hroby & apeifically -u--_ r.._n-,n-u. iy, bn ®
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Allll bran-mn mwuhwuu
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Rex Na. IV BASIEFOR lmmnorm.rmumnvmnw :

Statement concorniag nandmante®

1. m#muwmm-m-mmn
[ e toematiom) spplication s arigioally Sled *

i desciiption D &1 ariglnally filed

e --'-.uuhm_u

] e [ gty et ‘
] *3 --u-i-mum-uqm—q
--ﬂ*kﬂl‘ .

o deuriags '-EI 0 celgionly flad
L] s v woder Arsicte 34

L (] T applicass wishes any aoesdcanart v the clalos vmder Aricle 19w be considarsd a2 reversed.

3 D m hw:ﬁ.‘rmwﬂpuwmnhmulumuu

the Irearmational caambusion rh'i- .
4 D ﬂ Iﬂh*lﬁﬂhlm n.ll-l-r,y  slart m Ihllﬁlhl'll'h

. m:mhuu. —uﬁuﬂlmnhﬂld‘hh—-ﬂ-ﬂqﬂm

whare P —— Astichs 19 smendmenty oeroations! applicetien
:h' ﬂ,l.d.:. .1‘mmﬁmmtﬁlkhﬁhwl wrines eplafon

-hmm-ﬂnv—t--—ﬂ.

X muhmhmuwmmm . ' ]

. which s e hnguags of § trensladon fuvsislied for the purposes of intemetions] seweh. *

[ ] 'witleh is the banguage of publicasion of the busmational appliestion.

O Mhhmuummmmhumdwmm
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[ ioemacionsl applicsion e,

Bt M. . & | reT/EP2004/000888
|Banev1 cERCKLIST . . -
damand Is accompeaiad by G follewing slwme, mm . Tor Lesonational Praliminary -
-P:um.':'.m._'!rﬁ...m,m.;" - ] Ensminiog Anthority s only
., reslved ot mceived
L -nqdi_n_-n-l.!.iu. show -0 3
2. amendwentyunder Anicle 34 : sheets D ) . D .
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% CORRECTIONS woder Rule 60103}

|

. s of recaipt of the dwnand i APTER tha The date of secsipt of the derend ls AFTER
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From the INTERNATIONAL SEARCHING AUTHORITY PCT
T

stemertam, svemsE o P T O D
Aten. Leissler-Garatl. e ey THE WRITTEN OPINION OF THE INTERNATIONAL
m:u-:n-;-!l!gm SOEISER & PARTNER SEARCHING AUTHORITY, OR THE DECLARATION
D-80335 Minfhen FRECEVED ! . )
GERNANY 83 Ml 0k i

- i

(PCT Fule 44.1)
Dai» of malling '
. (cptnoniyasr) 06/05/2004

Appicani’s or agonts fis reference *
HM 5089-01W0 ot FOR FURTHER ACTION Ses paragrephs 1 and 4 baiow
inlermasional appioation No, nmmatonsl fing dw
PCP/EP2004 /000888 fepmantiiie  30/01/2004
Applicant - ;

HELGBINH HEATHLCARE EA

The applicant i hereby nciSied it the Intemalisnal sssrch report and the writien opinion of he Searching
t[x Autharfty have baen esmbished and are Yanamitisd herswity. |

Filing of amandments and stslsment under Artiale 18: .
The appiicant Is aniitied, ¥ he 30 wishes, b3 amend the ciaims of thy Intarnasiona) Application (sse Ruls 48):
Whan? Tha thme Emit for fllng such smendment s nomally 2 months from the dats of imnamittal of the
nwmationa Ssarch Raport however, kr mors dettlia, $a8 the notss on the secompanying shest.
Where? Dimciy o he insmasional Buseu of-WIFD, 34 chamin das Colombeiiss
1811 Ganeva 20, Switzseriaexd, Fascimiln No: (41-27) 740.14.28
For moars deiallad nstructiona, sea e folss on the accompanying sheat

e.D 'nu s harsby nolfied that no intametiona! swarch report wil be astablished and that s daclarntion undsr
|mommunmmuumhmmmmm
3. [T] with regard to the protest aguinst piymant of (an) sxicttional leas) uncier Fuls 40.2, the applicant ls notiied that:

wgeihar with tha decision therson has hsen fmnamitied © the intsmational Bureay logether wilh ha
D mmmnmuﬂumun-mnmmuum

[] no cecision has bean made yeton e protest; Ihe appiicant wil be nosied &8 eoon as & decklon ls macs.

4. Ruminders
Shortly sher the sxpiralion of 18 moaths from the dale, he nemadionsl applicaton will be pubishedby e
Innrnationsl Buresy. ¥ the applicent wishes 1 or postpons publication, & notice of wihdrewsl of w Inemainne]

appiicaion, or of ha priorly musi reach e inlernational Suweey 54 providad in Rulss S0bIK1 and 003, respectvely.
umh:‘muud& muwn‘&m

submit ] njormal basis on the wiien of tha imemasonal
The sppiicant may “.mmmm onan - .m - opinion u.llm mmuh
mmmmmm-uuumm—mnu-ummu
e public bt not bafars the mpirason of 30 monthe from the priafly das.

mummummuﬂhmdm-wm-mnm

suamination must be Sed I the spplicant wishes 10 posipona-the mntry into the nalionad phase unil 30 montha from tha
ﬂmmhmm.om.hmtmﬂdﬂhﬂmmmmmh mnm
acts Bor aniry N e national phase beore thom dasipnaind Ofices.

mmdmwmnmmuamh (or laer) will mpply sven if no demand ls Sied within 10

s-umamﬁ:ﬂ!m1nnmmnwhmmm- Otfice, s ihe PCT Applcant's
Guide, voluma 11, Netionsl Chapers and the WIFQ intamei sis " -

Namas and maling acdress of he intemalional Besrching Authartly | Authortzad olficar

m ”’u“-l: PE.5m0 2 Angela Lopez Nava
@Tﬂ.&m-ﬂl”hﬂﬁiqﬂ. Tro

Fax (+31-70} 340-3016

Form PCT/IBA/ZE0 {January 2004)

(See noixz on acoompanying sheet)
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NOTES TO FORM PCTASA/220

Theas Notes wre intancdad ©© give the bl instructions conceming the lling of amendmanis urder ariicle 19. The
. Potes sre basad on the recuirements ol the Peisni Coopurstion Trealy, the Regulsions and the Adminkirstive insinsctions
urur thel Tresly. in cass of diacrepancy betwasn these Noles ﬂmﬁ_ﬁ.h*n#ﬁm
- chuislind inlormation, see alo the PCT Applicants Guide, a publiastion of .

n thuss Notas, “Article®, “Fluls®, and "Sealian® reler bo the provisiors of e PCT, the PCT Raguisiiors and 8w POT
Adminniraiive [nstructions eapsctively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The spplicant has, alier having recsivad the nlemalional search ane oppartunily in amend the dsims of Tha
Intem apphcalion, k should howevet bs smphasized hal, since all parta ol the inbenalional
deacription and drawings) may be amended during the inlemationsl snamination thete s unualy
mnﬂhbmwﬂnﬂ’hdﬁ.uﬂ!ﬂ&lil-ﬁm-g the spplioant wants the jslisr io be
for the purposes of protaciion o hes anoiher reaso ke smending he alaima belore
Furthermore, | shouid be smphasized that protadtion s avallahie in some Slates only.

mp-hdhw“lﬂm-yhm
Undlar Artiols 18, only the daims may be amended.
During the intemational phase, T dal alits be amanded (or hrther smevaied) under Asticle 34 baiomn
Aiicla 34 before the intamational Examining Authority. . )
Info the national phass, o of tha internationsl applicatidn be awended under Articls 28
mw-.kﬂ 1. parts e .

Whent Within R manitn from tha dals of tremamilsl of the inlemational sesrch epot or 18 maonths from the priordty
date, whichaver fime Enll expires lnley. & should be nolted, owever, thal the ameesdments will be cansidered
m hava hmmduduhlhrn“hhhﬁn&ﬂ Bureau alter the axpirelion of the
‘1rnumhwmnommu publiostion

Whare ot 1o e the amestdmanis?
The avendmvis may only be Saed wilh the inlemationsl Burssyt sd nol with the recelving Ofios or the *
intemational Searching Autharily (Pule 48.3). .
Whate & demand for intamaiional preliminary axaminsfion hes basn ds flad, sas below.

How? Elthar by eancaling cna or move sntile dalma, by adding one or o new claime ar by snending the ext of
ona o meye of the olaive ss Hed

A replacement shael must be submitted for sach shest of the dlaims which, on scoomunt of an amandrae—t or
ssmandments, diers rom the sheat ariginally Bed. .

Al the tisims appuaring on & replacarment sheal must be mumbered in Arsbic mumersls, Whens o dlaim I
cancefied, no ol the ciher claims s recuired, in all cases whers caims we renumbared, they wxst
ba rerumberad comandively {Adminisiraiive inetructions, Section 208{b)).

The sshidnenis must be mads in the tanguage in which the internalional application le to be published,

What documants musi/mey sccampany the anendments?
Lattar (Section Rasfhi):
The smencenenia must be submilted with = letber.

Tha letiar will not be publishad with the inlemationsl agplicstion and the amenced deima. § shoukd not be
conhmead with the “Sistement under Articls 18{1)" (ves balow, Under "Rzisment under Article 19(1)").

ﬂiw“hhhﬂ-lmtmm-m.wm.lhhwdh
internstionsl spplicstion s English, the lettar musl ba i English; H the inoguage of 1hs rternalional sp plicaiion
s Framch, the istter must be In French.

Nates to Forms FCTABAZEO (irst sheet) (fanuary 1854)



NOTES TO FORM PCTASA/220 (continued)

@

m

) the claim s new;
{w) the olain mplaess ons or mere dlsime sn St

&) thaolsim is the reeull of the division of 2 daim = Sled.

The followiag mxmples Nurtrele the mannar in whish mmendments sust be explaiued kn the
scoompuvying lelter:

m'-a thers we 48 claims and alter amendment of some clabms tham wre 51}

n, T amanded claima be the
olsiem 30, 33 ﬂ.mlﬁﬂ. _dm"—.-.‘hwﬂﬂ il “ﬂ-m

2 m thers ware 15 claima arl afler smendimend of sl dlaime thare are 1%
1 # 18 mplesed by soanded daims 1 be 11.°

[Whass wriginally thers wara 14 clalmg and Bw amendmenis sonslsl in ssnouliing some dlalve and In adding
'Gﬁl-lhl-d14ud_“ﬂu1hﬂnl-hll,md-l-1l. 16 and 17 mxkind " or
"Claima 7 o 13 cancalied; new daime 18, 18 and 17 stided; 5l other slsims unchanged.”

4 vorioun kisde of asvendmanis sre masis}
- I-lommptdd-ﬂh‘ll.ll.ill-ﬂﬂ:dh‘l‘,‘ll-iilnﬂ-dqm
_din“;d.n 17 subsivided lnia amended slsinm 18, 18 anat 17; rew olairrs 20 sl 21 ackind’

~Stuiamaent under artiols 18(1)" (Rule 48.4) .

The amandnenis be acassnpaniad by s sistement explainieg the amandmants and indiesling sny Impadl
Mlu‘tm-‘-ldn::lﬂlmmhhﬁmm.il-mmmhﬂ"

The stslemant will be publishwd with e Inlsrmalional applissiien and the amendad lalng,
£ susat he in the hagpiage in which the atarnalionsl apppisstion is 1 be published.
R must by briel, et sxonading 500 words ¥ in English or I frarsisind into English.

& ahould not be sanfussd with and sdese not repiase v lsller indioaling the derancee beiwean the sleims
m fied and as amvendsd. i must be Sad on & separsis shest and rust be iderfiled m such by a heading,
prefursbly by using tha wards “Stalemenl under Article 19(1)."

Inz: sy deparaging comunents on the inlermalional search repert or the relevancs of ciations
hﬂmlhh-—hdlh-.nh\-lh n given claim, aortsined in the intsmalionsl ssarch
report may e maeds only in carnsation with sn smendrent of thel alaim,

Cansaquencs Iif 8 damandd far Inemalional prelimirery sxamination has already bean ftied

al tha ime of amemimenta undey Ardticls damnand for Inlemaliens]

:-Mhm%h qih-indmhr:'l:.dh mh-dﬁ'-mv-ﬂhh
tniematianal Burasy, abs Be a copy of vush svendmanis with e

Autharlly (s Puie &2 3(s), Srel sonlancs).

Conssgusncs with regand o transistion of e internationst application for entry inte e sational phase

The appiiaants atteriion ia drewn in the fant that, swhers upsn Inie the national phase, & trenwlalion of
aisina 85 amanded under Arbola 18 mey Rave b be prch iy dealgrutuctiviocid Oliown, d.‘:
in ncdiion is, the rermlaion of the alakns ae Sied

For huther detelts on the requirements of ssoh designuladislsciad Offios, see Velams i of the PCT Applioant'’s

1

Naolws to Farm PCTABAZEY [secsnd shesl) (Jamuary 1894)
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Aricle 18 ond Rules 43 and44)

APPICGNE S Of QRNTS M reierence FOR FURTHER sse Form PCTABAZ220
HM 5089-01WD ACTION 5 wel us, whecs appicable, iem & belcw.
Imamational appication No. Wrnalchal fing dats {aaymordvyesr] (Easinad) Prioviy Date (dnWnaniiyear
T /292004 /000888 30/01/2004 10/01/2003
Appicant
HELSINN REATHLCARE SA

ntional Baarch Fepon
mnln-m' m‘w.mmummmmummmumunm

This Intamaional Search Papecrioonsiemclaboiiol ___ £ shests
[X] itie aiso sccompanieaty & capy of sach priar art documan cld in this report.

1. Baais of the report

“ ""wﬁmm'ﬂ. wmmm:hh-hdhhmwhﬂ

The Inlarnation] search caried out an he basie of & ransintian of the inmrslional appiicalion fumished
D Mm(ﬂlﬂﬂ:’? « ‘ »

e. [ With regad 1o any susieotide sndior amino scld sequence distioend in tha Intameiional apptioalion, aas Bax No. |,
2 [X] Corteln claims wers found ansesrahishie {Bee Bex i)
a [] unityotinvention is lasking (ses Bou Hr).

4. With regerd 1 fhe Stie,
E the ext s approved s submitiad by tha applcant.
[] the =t nesseen exmbished by iis Autharty 1o resd as follors:

5. With ragand Io the abwiract,
[X] the watis approved as submined by the appicant.

the xt has been sstibiished, according to 30.2(b), by s Autharlly as H appeare i . The spplicant
D m-ﬂmthﬂdedm&lﬂm:ﬂ.ﬁrﬂi‘m;vbmm.

§. Wih regarcs 1o the drewinga,
& e figurm of e drawings ko ba puillished wih the abetract s Figure Na.
[0 wsmugoneedby me applcant
[[] ssesieciad by this Authonty, mummum-m
] e estwcta by tis Aushorty, bacauss this igure betier characterass the ivantan,
b. [] nonectthengures s o be putiished with the absirmct.

Farm PCTRSA/210 (irst sheed] (January 3004)
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TR ASIKII44T  Roiko/o8

0 intnmationsl Paisoll Clesaficasion (IPC) ar o both sationsl casskicstion and IFC

IPC 7 ASIK

e r———
Minimum doosrentistion sseched (cessilicetion pystem iolowsd by casiioalion symbolt)

Documentalion sesrchad ather ihas minimum documanizlion ©© e astesl at such doasnents xw ichsdsd n he Sakds marchad

mm_mmnwmm—uu—um-ﬁu-ﬂn-
EPO-Internal, WPI Data, PAJ, B8IO0SIS, EMBASE

€. DOCUMENTS CONEIDERED TO BE ARLEVANT

Catagary* | Clalion of docanan, with inticalion, whars approprisin, & i reipwant passeges

13 April 1993 (1993-04-13)
cited in the application

PROCEDURES" .

XP0D9027884
ISSN: 0003-2999
the whole document

‘cojuen 28, Tine 59-68; examples 10,11,13

A TANG J ET AL: "“THE EFFICACY OF RS-25259,
A LONG-ACTING SELECTIVE 5-HT3 RECEPTOR
ANTAGONIST, FOR PREVENTING POSTOPERATIVE
NAUSEA AMD VOMITING AFTER HYSTERECTOMY

ANESTHESIA AND ANALGESIA, WILLIAMS AND
WILKINS, BALTIMORE, MD, US,
vol. 87, no. 2, 1998, pages 462-467,

X US 5 202 333 A (BERGER JACOP ET AL) 1,2,13

-f—

m Flstanr tocumans s Rsted in e contiystion of bax .

E Paient tamily smamibess are Bsted In sanex.

* el culegnnss of ched documants : “T* \tor dotunani publishesd alter The Inlametional (ling daly
*A" Gupeman) Catining e panerel simie ol Be w1 which I8 nok e e e =~
consioared 1 by of pRViouler miavence Srvern mnalaryieg
'E" earfar daoummmt txd published of of it Ihe: stermmifons) X gocamant of puriiculer relevancy; B ciumad iysenton
Sngcen - cannol ba conaldersd moval or casnol ba comsidered 1o
<1 mdﬂuhll_ﬂnn chimis) of Tnvolve an bracive iy whas the docsnesl s leken siong
which ig ot 1o ot Gite of Raothar ¥ documeni ol pasiouler Alvnce; e chiled lwentian
clulion of other apecil e (es Spactied) cannt be conaidared 15 iroive an buerfies slap when the
P dorumant ralarving W T oml digciong, wea, exhibilion or docusnst I cambine] adih Gne or Mo e SUCh dote-
cher Pl .l—:r-ﬂ-nhluﬁ-hl penian skiied
" -mgm_ﬂ'gﬂ R el bt *2* documant mambar of e aame patanl ey
Dais of the achl compastion of the inksmasional eserch Dwie 0l maling of the Inematiogal saaech hagor
21 April 2004 06/05/2004
Nams and sling adtrem of the BA Auihceirad oficer
Eurcpusn Palast Olfioe, P.B. 518 Fasantioes ¥
Tol (o4 2708 MO0k, T 31 831 apori,
m‘mmmu hat Tardf, C
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CURRENT OPINION IN INVESTIGATIONAL DRUGS,
CURRENT DRUES, LONDON, 68,

vol. 3, no. 10, October 2002 {2002-10),
pages 1502-1507, XP009027887

ISSN: 0967-8298

the whole document
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inlemalional Applicstion Ma. PCT/EP2004 100888

FURTHER INFORMATION CONTINUED FROM PCTASA 21D

Continuation of Box II.2
c1_:1||s Nos.: 14-71

In view of the large number and also the wording of the claims presently
on flle, which render it difficult, 1f not impossible, to determine the
matter for which protection 1a sought, the present application fails to
comply with the clarity and conciseness requirements of Article 6 PCT
(see also Rule 6.1(a) PCT) to such an extent that a meaningful search is
impossible. Consequently, the search has been carried out for those parts
of the :pg;i;:;tion which do appear to be clear and concise, namely claims
1-13 an -73.

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions 1n respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
i1s advised that the EPO policy when acting as an International
Prelininary Examining Authority 1s normally not to carry out a
preliminary examination on matter which has not been searched. This 15 .
the case irrespective of whether or not the claims are amended following
recelpt of tha search report -or during any Chapter 11 procedure.




. Inmmafional sppiiceion MNa.
INTERNATIONAL SEARCH REP RT PCT/EP2004/000888 LYY

Box # Qbsarvations whare certaln claims wer found unssarchable (Continuation of tam 2 of first shaet)

This intemational Search Report has not besn ssmbilsied in reepact of conain daims undar Aricia 17(2}w) for e lollowing reasona:

1. CaimsNoe:
u—_mmnmmmmmnumwnm namaly:

2. [X] cmenos. - 14-71
do
r_mm dumw:tg::nm ermmummnm

see FURTHER INFORMATION sheet PCT/ISA/210

3. [ aimerca:
bacause they ars depandent clsims and are not drafed in accordance with the secand and thind ssriances of Fule §.4(s).

Box i Obssrvations whars unity of Inventlon Is lacking (Continustion of ham 3 of first shewt)

This Intemalional Saarching Authortly found mulliple kwentana in fris IMBMatonal sppication, ae KKlows:

1. D unnmumm--mmﬂnnmmlmmmmm-

2. [_] An st ssarchabie claims coukd be saarched without aficrt ustlying an ackttonal e, this Autharity i Nt ivae payment
of any acktionsl les.

As of the recuined sxkitional esarch fean ware i umwmmm
3 D m:?:ymm,-nlh’lﬂﬂlhnmp&.qﬂlunl.y”mw port

. No mecqurinad additionsl ssarch fese Umaly the appicant. Canssquanty, his inamaonsl Baarch Raport Is
‘ D muumnhmmnum‘znhmwﬂm-mz

Remark on Protest Dmmmmmmwuwﬂm

D m?nummluumuﬂuu—m-n

Form PCTASA210 {condinuation of liret shewt (2]} (Junuary 2004)



informesion on palant tanlly membare

IN.“IA"H NAL SEARCH REPORT. -

PCT/EP2004/000888
Patent document Publication Paient tamily Pubiestion
cind In ssarch report s . member{s) duie
us 5202333 A 13-04-1993 AT 124698 T 15-07-1995
] 642178 B2 14-10-1993
All 6696390 A 06-06-1991
Bt 1100680 A3 08-02~2000
CA 2030718 Al 29-05-1991
DE . 69020694 D1 10-08-1995
DE 69020694 T2 18-01-1996
DX 430190 T3 21-08-1995
EP ° 0430190 A2 05-06-1991
ES 2075121 13 _ 01-10-1995
FI 905829 A B, 29-05-1991
MK 36097 A 27-03-1997
HU 56368 A2 28-08-1991
1E 904269 Al 05-06-1991
IL 96486 A 30-03~-1995
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FIELD OF THE INVENTION m.Mm _.,"ﬁ“"mm l!ﬂuﬂﬂ:hﬂmw
This ioveistion relates to novel chmpounds whichave  therefore he of us In tresting or preventing
AT, compoel- 10 mies
umhmsﬂé’r‘w h huﬂludgwdl)::;:‘d
o ]
m-wmuumunmm“ -ﬂmwmwm
h:bulmbwvdmh-ﬁ.b sumnrmrmmv;nmm
BACKGROUND OF THE INVENTION .yt iy #ovect of thh deviation b the coompounds of
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ia which . o™ modifics alkyl, alkoxy snd alkonyt and re-
ukOorl; fery to those slkyl radicals or R groups in afkoxy and
xix ), 2 or 3 md slkonyl radicals somtzinies 1 to § carbon stozas.
Rils Cryalkyl Cag “Hslogen™ mesm flooring, chlosing, twossine, o
alkyl, or & growp (CHRIwhero th 1 or2 md R4 9 lodine.
pymrolyl, or furyl, each sobatiinted “Esterified cashozy™ manns the ester gronp —COOR
Wunum-hﬁnndndtu‘oum @hﬁ&hmmu. .
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exterified owboxy, and Cyg alkyl optionally “Lesving ™ hae the mensing corwationally
by hydmoxy, Crsalkoxy, carboxy, esterificd  Swocisted with itin organio chembitry, e, s
carbasy or o vivo hydrolyaable acyloxy: and the phay.  Einm or group displacsshle alkrylating conditions,
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mixtarss of fsomess thersol 15 mch m meryloxy, cthesemlionyloxy, benseneml-
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[ ™ 0, medical or veterinary {hepapy appiicd oo that sabnal,
Le, the “slds affects” of soch therapy. Ths, “dlecase™
- :Il&‘m.mdhmhmhh ::h; e ihdh:l.l:’pﬁin‘:ﬂ-w
are
o o of (s &veation ase tha procesms O . P vk ¥
A Bfth sspect are for A
oosaposads of Formule 1 and fs aet Sorth i *Emcsls™, for te of this will
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ghutsmic acld, hydroxynsphtbole acid, salcyBo acd, qﬂhmﬂ-h(-b}u(um
seatic ackd, meemic scid, and the Ko 'mﬁmPMhWIh
T addition, pharmaceutically aoceptable mlts
mm-ﬂmm-ﬂgz 'When & componnd of Forumla I or 11 possoses o
mmmcmmm chiral oenter, & pair of caantiomers When two
inarganic bases Include modiums hydroxide, sodimm car-  Chiral centens are present in & compound af Forswls T,
‘Yomats, potassiumn hysroside, aluminom and 23 Tour separvie sterolsomen exist (Ls., twh sepaiste pabn
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is referred to aa (endo)9-methyl-S-azabicyciofi 11} ﬁmmﬁ
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forth bn the Sommary of the Invention, cornin com- of Formia I ars of perticalar value in
pounds of Formoiss 1 and [ are preferred. For exam- &xesting the emeshs Indwond Ty
ple, 1 of Formula 1 arg those i~ madlation polsoning, trestmest for cenver with madio-
whichbothqeduarel pil, or esch Riks indepen  themapy or chimotherapy with cytotaxic sgents or drog
:qu‘:hnul wmnwhmﬂm;zﬁlmﬂpdhh
tl'pmluhhuulmﬁgeu;rptdh M?ﬂ-u.ﬂwdh(.\ﬂ)hhmﬁ-ld
_nlhl_hlﬂﬂlﬁlﬂ.ﬂ_lllﬂ. Emethyl, gnd - AIDS pad interienkin In trenting cancee.
R3 s one of the following groups: of Forzals 1 are veefid a9 prokinesic
m . 19 agents fn the treatmant of gutrointeminal diseases, 12,
1 disexses of the sicmach, esophagms and of both the lxrge
endo-S-astiyl-H-asablcyciof. Tinow-3-v5 and small intestines. Examples of specific discases in-
cxt-B-metbylS-azablcyciof3). 1indn-3-yk cinde, bt are not Smied 0, dyspepein (2§, noo-aloer
endo-S-methyil-§-seabicyciol).2. 1jocs-3-94 Syspepeh), guitric stasls, peptic ulcer, refiuz esopiagl-
Wlm nu%mmm
eodo-1-axablcyelofd.l. or syndroms, coloa pyndrome (which wxy reeslt
nlwlmt chrooic constipation and disrrhes), diverdoular dis-
Of most interest arc of Formula 1in  ease, billary d {which may ramilt in sphinoter
which oach p, g sad u are (), snd R} l-amshicycloli2.  of Oddi dysfunction end or microscople erps-
in pas one of, when presess, 35 tak s the gall bladder), gastropaieshs (og., dlabasic,
both chiral centers poses § . or ryndromn
of Forgnls 11 are those la  amd setarded exmpiylng. The componnds of
whichboth pand qare 0, p 0, 1, or 2, each RS  Formuls | are aho oaaful x3 short-term -]
independently lower alvoxy or  [atilinte dingoostic radiology and intestinal intabation.
ming, sad R4 lower allyl 20 In addition, the composnds are teeful for troating diar-
OF particodar lnterest are tliose compounds of For-  rhes, particnbirty diarrhes indoted by cholera snd oar-
muls O in which esch p, . snd nare O, R methyl, sad ~  cinold wyndrome. .
R?% cne of the followlng groups: wmlldﬁnnhlmueﬂhmﬁ-
. exszs of (he central nervous system. Categories of sach
endo-S-methyl-S-aasbicyclafl.). ljnon-3-y% slve/ooxupulsive /epremion  behavior.
exo-S-mrthyl-S-aaabicyeiof.). 1]ncn-3-y Coguitive Slsordery include attentional or all-
endo-S-iosthyl-§-axmbicyclol3.2. Tjoct-3-y%: cit, dessemiin stxtes (meinding senlle damewtia of the
h"'x‘““ and aging), cerebral vasscular dofi-
endo-l-ambicycio)..1 or 40 cleacy and Parkingon's disesse. Feychoses that are trest-
p— i 1 able uzing the compousds of Fornyal 1 include pare-
Of most futerest of Formula T In and
which sech p, G sod b are 0, and R7)s J-ambicyclof2.3-  behavior that ia trestable wing of Formsiln
in S-omers thereof. . Y incindes enting dlsordem, £§., 2 conditios In

of preferred compounds of Formala L Representative, trestshls Eatem
m include aaticipatary axdety (2§, prior to sargery, deo-
tal work, sic), depresion,

of Foimula | exhitit ndlity in veating & 50 disorder (SAD), and the convoldoss and smalety
broad range of discases In komans.  caused by withdrewn] from addintive sobatanoes xoch s
Examples of discases that may be treated ssing the oom- . oplates, - sdeptie, sloohel, cocalne sad

pounds of Fossmuls 1 Incinde emmls, - othar &g of shuar.
Sawden, caxtral orrvous sysiem (CNS) disordars, oar- Quppounds of Formale 1 are usefal in the trentmant
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s BErvO
cesialn dincane ptatss, madiniherapy, radistion polscntag ~ tion and are therefore of valos for ]

sud tozkc sabstances. Disense states which are nown to @ levels of pain. of Forawia I ere;, therefore,
iaducs emesls Inclnds comditions such as gl obsirme-  wmeful o treating pain soch o8 that amocisted with wioe-
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Compoonds of Formuola I whiveln X aad ¥
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printe catalysts fnciade slumion conted with potassion
Scema I fluocide end qoaternary smmonhme sulfstes such ss
Alwraptively, of Formnl I ary tetra-pityl-ammoium  kydrogen mifais wnd trice-
by » three sicp systhesh conprising (1) converting en  prylyknethylameoniom chloride.
scid or acld derivative of Formule I to sn ooagh- 3= A waristion of Schoms 1 s
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bood §s present), Mﬂm. s compound of ¥

pound of Formuls IV jo which the options] bon & Comspomnds of Farculs 1 in which ssbetitoent X! 4
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poms of 15 which Rl alkoxy or by ofs
1 . siiro or halo substitoent; or ia which R!
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3 30 in the N-uoxids form) may be prepared by exdizstion of

Beep the comiposnd of Formnla 1 i which nls
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and L s & Imving Tho resation b carricd out mnﬁ-ﬁmwm
wder seandard conditions (QLoh, T:  scld,

and are wsually employed in moler mxcess, Sultsble  the cornespoading N-oxkde & described in |+ 5

4 or N,Ndialrylforms-  Aheroet Ilh:unplli FPormals 1 in whith »

mides mach xy N¥- ia 1 may be preparcd wiag darivativas of the

, 8lkylation may be sccomplished vis mﬂnt or intermedisien, which zmay be pre-

phaseranafes TG Soch tach- 45 parad bn & slmflar manmer.

st the reaction in the pres- of Formmle I in which nis 0

eace of e and io & two phase iolvent  of Formula I whereln the eyclic maine portion of R3js
T Zwisrnk, A. not In the N-czide form) are slso prepared by

rions 1981, 1003), or prefershly, in a of the of Formla 1 in which

‘moswakl, J; Aado, T; Hamafoss, T. Lart 30 uis ]. The reduction & carried cut sder standard aon-

1915 134X Koghis, Ay TaWhaikd, §; Zwisnk A.  dhioe with m reducing agent in & suinble

, S49). sclvent The mixture is oooasionally agiteted whils the

aystem o comprised af an ~  nenitiom s gradmlly fncresesd over &

aguacms phasy comibsting of & concsetrited sDal hy- renge of * C, 1o 80° C Al agenis

droxide salution (3., 50% . hydrexide), 55 inclode milfr, triaryl phoupbines (ag.,

orgenic phase of o fnest waterimmbel-  triphenyl borohydrides (a.g., Bthinges

bls orgaalo solvent solveat, sad an ista catalyst.  borohydride, borobhydrids, phosphorw



3,202,333
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singls dlestereomer of optiomIly coxverting a malt of & composmd of
imhh;ﬂall zﬂlhluhunn;.m:ﬂdu

mm%mm%mm m mhmﬂ-mcn:quw
l-d!h_h: Wemdlhdm: 0 lknwhichobar

ackd

Iadividoal hosaers of compounds of Formtla T can  Jorticuludy wall 1o the presently preferrad eschodl-
alio be separntad by much methods ss direct o selsctive o, 2O
crystalizntiae or by oy other methad knows 1o ons of EXAMFLE 1

ondinary sldll in the art. A more detafled description of : .
the sechaiques applicbie to tha resihriion of sereciso- 24,1355 -Renlrypdrocyclobepod Jaoberwofuras-
?ndmpuﬂtd'm:nmh“h.l- e hum «
Rocmans end Resisiims 1981, Jokn Wiey & Sons, > Fommls I o which | compornd
Inc. Alteraatively, individoal homers of compoods of nhk

Formmia ] can be: propared nsing the homeric forms of both p snd q are O; sad

the marting meteriale X und Y sre together can.

Compounds of Formula I are be convartad 1 the 3p _ A soivticn of o-batylibhinen/hezenes (LIM, 2D ml.,
corresponding acid addiion mit with a pharmacens.  $0.0 mmol) was added In & dropwise fiskicn over five
cally accepieble inorgesic ar organic scid. I addition,  IiEELES 10 8 heatad solution of 5,4,7,8-tctrabydro-303-

sodiom
44T
pounds of Formnuls I in which R} bydroxy seletitments 2-0us (.63 ~_gs"
form salts v convestad 10 the carresponding freg base 43 Dmp W85 C

by treatment with s sultabls acid isch a3 hydrachlorie EXAMPLE 2
ﬂd‘ummhmm" MIWW-&H—“
pﬁnlf%wwl‘ll:'ml be h® T i the prepanstion of s componnd of
Wwﬁmmhuzn.‘; ﬁ::':l"h 1, Sep 1 by which

alkylation atep thevein may require asvers reactiog oon- pond q are 0 and
Sitions and ks mwally restricted to aliyletion of naanbetl- o

tuied mmides with primsry alkylstiay agemts, ag., o ‘A solutian of H
Gl (131 g. 12 mmal) i tolaene (20 mY.) wes added

Ia somioury, the pocesms for preparing the % & stirved solslon of : "E
pounds of Porrla | sre: mu’m«mnumm!a

of Formula IV with
:'r‘::. BT, o form s u-llzhhnﬂi: mwm:mmm%hu
C2) optionally hydrogenating & of Farmols mixtore was added xt 0 C. % agoeous hydeachlorls
IA w form a compound of Farmula I8, 6 acld (10%, 20 mL). After separation of the layers, the
() optiosally resoting with or exchanging subetim- 'was wadc basic with 10N agoeons sodiom

0
amueow layer
ety on b oomponnd of Formuls I o fiems sn~ hydroside and tracted with ethyl scetate.
substituwiad compermnd of Formmla I; mm“um‘u-WJ:
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2 . '5,2@,33'3 0
bonate, Hliered snd avaparnsied to P ¥ - of 2Z-msthoxy-]l-asphibalenccsrboaamide, Io-an*
.mma;—phmym::_ﬂ& A L i " !
RS)-N-(1-azsbieyciof2.2 Tjoct-3-yl)-4-indancar- Proceeding s in Exsmple replacing 5,6.7,8-tat-
rhlnﬂ:.li.r-,lﬂ'dil-"&&uhﬁhl.h IMNUH&:‘M
CiaN0: C, 7555 H, 120, N, 1036 Foond: C, 19% 3 54.7.S4stnbydro-1-gaphthalenecarboaylic scld gave

: N, 1050, - smbicyeiof2 2 Zlocs-3-yD-4.4.7,
BAD K 03, 2 b (l)-l-d:l:llo-ﬂ-(l n et
mlmqﬂvﬂlﬂ!ﬂ-ﬁEML Procesding s In Eaample 3, tae -3~
Wmﬂ}w“nﬁolﬂwm with 4aminel-
sxsbicyelo[22 Jjncisne geve -
Prooceding s in Exampls 2, bot replacing (RE)-3-  4-y0-3.4.7,H-Hetrakydro-
mhﬂ;ﬁh‘:ﬂm-&m# Procesding ‘ss in Essmple 3, but replacing (9)3-
Wmmmm mino-1-azabic — with (RY)-3-amino-}-
mp 1910 -C;  “ambicyclofl2 Zjoctame (RS)(1-amsbicycio2 2~
{)oB —47.5° (c=04, CHCY). . 13 Toct-3-y15,67,5-totrabytro-J-asphthalenacarbons-
_Mghmthmp mide. . .
parech Proceodiag a2 o Esample 3, but replsciag’ (9):3-
Y A T ML e ey gy
N{elo-9-euetiryl-S-axsbicyclofiy g
indancarbohamide; ) T Zoct-3-y0)-3,4.7 S-tetrabydro-1-naphthalenenaboxs-
m : FProcooding = i 3 bt
\ . p21) ” = o Example rwphchng (9)-3-
mlma w—:{mmi-ﬂ-
e s amino-1 ot e e
rans amd » m’lim”?.&mim
(B)-N-{1-axabicycio[2.2.2joct-3-yT)-4-indxn-5- luMh 3 bt
Proceading a8 s Example meplwing (5)-3-
) EXAMPLE 3 smine-1 with exo-$-methyl-S-
@ AnsbioyclaltaTos S 1) 5,87 8-etrabipdro-  Juarri ey, TR T I
~saphthalenecarhoxsmbde
§s the prepasusion of » compound of Proceeding sz Jn Exsesple 3, bot nplacing (5)-3-
mun*mthlh‘é smlno-1-axa m*l'-&,-
k2 o 0331 ncnane gave N(endo-1-amableyelofis.
p and q sre & xoet 4y1)-5,6,7,0-totralrydre.1
fs Joaxa FProceeding m in Exampis 3 the followlag are pre-
A wition of 367 la e :
M,dm‘ﬁml_u“a’ WIW"}
Cham . =mol), caalyl chlo Setraiipdre-{-naphthalenocarbonasnide:
a1 L 117 manolh aad @ F-eao-lexsbicylol) A flaon-i-y1) 34,7, tstrely-
B e e i o e aris
- ]
_n::ﬁ-:dndnl-;:lnﬁe“trlu: » 4 "
m“: : urcu_ u‘;” The fllowing & the somposnd
axabicyclof2.2 ocians .
el chloroasibims (30 BL). The sohion wis  Formtin T via Bebems §; Bop 1 18 Whieh «
stirrad &t room tempemature for 30 mimees, and the nki
solvest was evaporsied under vactim. The rwiduc was 53 onch p, q.and u §s O sad
dimolved in water and washed with ethyl scetate. The RMa
dighlorosnethans. The dichloramothans was dried A mivtion of 347 1-napthalens-car-
with Hlered and then  Baxylis ackd (571 mg, 334 mmal), caalyl chiorids (44
wvepteated 50 afford 373 g of White crysuit. A sampls @ ml., 5.0 mmol), and A ml)ta
eorysallized from acetale/hexsne gave (B)-N-(l-  dichloromethune (30 mL) wen stirred a3 room tesapers-
azablcyciof2.2 2joct-3-y)-3.6,7,8-tetrubydro-1-sep- ture for one bour. The mixture was fhen conpentrated
' fhalootcarboaashide, mp. 139°-260° C; [a]p®™ —423°  wnderredeced pressare sad the residus was dimolved In
(c=0.63, CHCO) : toluene (10 ml) The resulting solution was added
Procesding s in Exaznpile 3, but replacing 5,6,7,8-101- 65 dropwise 10 s stirred misture of endo-3-aming-Sumath-
makydro-1-saphthalesscsrboxylic sold witkl 546.7,8-tet-  yl-f-assbicycio[).).]juonans (500 myg, 124 mmol) sud

s?



) a 24
difvied with ethy] scetats (100 ml) The layem ware EXAMPLE 6
separsted end the organio layer was dried with ashy-
droxs magnesiym suifate, filtered, snd ooncestrated (R5)2-(1-Assbicylcof12-2joot-3-¥1)-1,2,4,5-estraby-
under redtuced pressure to sfiord 700 mg of white erys- rocyclopent{deJaoquinolin-1-ons
oSt oD e T TE, | Femoweg bt prepeation of o compomd o
N-(andlo-S-methyl-§-axabicyeclo[3.3.1
m@ #ro-1-naphthalsnecarbonamide, mp. 166°-167° “:wt. Ybond is prasenty
n v b
och and vk O amnd
EXAMFLE 5 o SanimishD
(RE)-N-(1-Ansbicyool[22 oce-3-y1)-5 4.7 S-tetraky- A solution of (RE)-N-(J-exabicyclo[2 2 Toct-3-y0)4-
! Mzum%mmu 1;2
The followdng s the preparstion of & compornd of trosted with 'l;
A D e e R e
na - 10 —%" C. and dimethyiformamide (15 mmel) sdied in
pmdqam one portion, The reaction mixtars was sllowed 10 warm
A ko o 5 Sante e 20 O g aekitieg Wh T0% bascun hrtroeiotts acid.
gg:n.mummmuwm”mmmmummuu_

u-t—ululu-ndu-unnubuu 3.yD-1.24, 5-tetrshydrocyciopentjdeisoquinalin-1-oms,
hﬁduuﬁhwmmuﬂ np M46-14T C Amil: OH.

5

ey 195156

ric acid (20 mi) whh 209 paliscion: hydroaide oa cur- 411" (peOAL, CHCHL). Amls Odod fo
bon (0.5 5) was carried ong st 50 pal for 24 hours. The Wc,,,&u,c_"n,m"nun.nnumc.
uﬂnwmﬂhhﬁumhmwuﬂ*n‘lmnmdm
rﬂwmmmmd umwﬂw_b
ool o methyleas chloride and 1% smmenhion hydmz- mhﬁcﬂm gasy

‘m-hwimMmp N

J-ana-hicyeiof2 2 Jjoet-3-y1)-4-indencarbons-
FN‘-(I o . mide, prepared wt i Exampls 2, gave (R)-3-(1-eashicy-

Daphihalenecarbazamide; ¥ [eJuoquinolin-l-ons and (3)-3-(1-axableyciof2 2 Zocs-
Ww 901 mm?nwdqu{mm
347 5-temmhyiro- Lasphthalenacarbozamide; Trydroohloside.
N-{egxo-5-methyl-S-axsticyclo[3.).1)aan-3-y1)-5,6,7.8- EXAMPLE Y
'u-llwilm-I-|||||Inl-1=||-r.u|lu-|ihI Py
Ne{zado-3-methy}-S-axabicyeiof3.2.1Joct-3-91)- () 3-(1-Azsbicycio[2.2 Tjoot-3-91)-24,5,5-tetrakydio-
5,6,7,5¢ctrabipdro-1-gaphthalene M.z s 1H-benx{deJsaguinolin-1-ono -
N-{ex0-$-methyl-$-sxabicyclo]d.2. 1Joct-3-y7)-3.6 ‘The following & the preparstion of a compound
tetrahydro-1-naphthalenccarbozamides Forowe I vis Sthens. 1 Siop 3 fn whish o

MIMIWTM | thgﬂnlludhm
dro-l-paphthalenecorbizamide; and
mmm:hp&l]nnmt :e:?qluhk&nl
~paphthalenscarhozemide.



A sclution of n-butyllithinm is hexane () amel) wes 7

added dropwise at —7" C. io a solution of (5)-N(1- 1 de (U7 g 234 mmdl), peo-
Tt L-niph- pared = bn Examrple 4, In

(.10 3. 21 mmal), uin  The reaction was stitred at =10° C. for one
3 in dry tetmbydofiras (400 mL). The reac- 3 hour, cocled to - C, sod imethytfornemids (13
was stired gt — 30" C. for one howr, cocled”  mmol) wan added tn one portion. The resction mistors
to =70" C, and dimethylformamide (100 mmal) sdéded  was sflowsd to warm to room tempersture over LI
in ons partion. The maction mhinre was allowsd £ hoan, then cooled 10 0° C. and achlified with 10%
mummnhuc:léhﬂ.hm agueowm bydrochloric ackl The Lxyers were separated,

ethyl acetats. filtered, evaporsted to0 give J-{sndo-F-methyl-§-
drow sodiem walfbtn, B 10 BV 15 asabiepulof . hne 39024 S5 tsraiydre 1 e
3 03% yleld) of ()3 Tdslsoquivalons-}
ﬂ-‘ﬂﬂﬂlhﬂq 1-ons -
“a oo rom sthencle Bydrochioce acid 3 23 & Asals Gl e CublarCINIO

Crystalilxa acld
mlt monoetheno]
'ﬂ--ﬂhqﬂ-q>mc.m,n_w Proceading s Ww
(c=24, B;0) Aml: Cied. fiw CpHnN O HQ M, 4y, WH-otrahydro-
cnm.c.ma.n.mnms.mc.un eoptidulenecssboanide with K{lembicyclof1-

.“-7'& --- B gamide, prepared s o Example 3, gave 2-(1-emabicy-
thcnn o acid

Ide] 1-ane hydrachloside, ne-urc
MUHMT hlqh:h;m by o bt mp.
S Wlmlnw 7.3-wtrabydro-
mida, s In Examyple 3, gave (RS)32{1- mvmnﬂ

 S-tetrahydro-1-mphihalenecabons-
{-paptithalenecarboxamide 'hh N{mo-S-mathyl-3-
ﬂm-hm&mmﬂlw : -

n :-—uﬁm“n:rc,“wm-hm;ﬁ

Muhmvumwb fabydro-1H-bens{defisoquinolin-1-one  ydrochloride,
7, M4ctrahydro-]guphe ap >IMWC

thalenecarborpmide with £5)-N-(1

Procesding &, but replaeing N-(endo-5-
WW“-&MM}M
Basmyple 3, gave (B)-2-(1 l-mpththalenccarboasmids with N-{esdo-1-sasbicy-

€lof3.3. Tinon-4-y1)-5.6,1 8-tetraliysdiron1
methoxy- dehuhﬂrlq. thelenecarboxsmide, preparnd as fn Example 3 gawe
1inon-4-31)-24,5,64ctraby-

FProceediog s fn Exacople 7, but 3 BN 2-(sudo-1-smbleyclofi

e e L a3 G

371467, tetrahyyiro-4-chloro-1-saphihalomsnarbon-
smide, pregered a3 bu Bxasaple ), gave (5)-2-(1-azabicy-

n mmmtm
1-omn

EXAMPLE of s compomd of
'.’ : Thlﬁ&h: hlhwli.h

o et e v T

‘The following is the priparticg of » compound of oach p, g nod v s O; and

l’u-lhlvhlduul.lupzun&h.h l'h‘-:nlﬁ;id&!w

the optional bond i present; A solution of o-butylithion i heaane (2.7 mmol)

nkd mms—wcuamcm

mp.qnﬁuhtlﬂ UIIWW
WM’I mcycioheptens-1-carbouamids munl),

A solution of 3-utyllithis in Guﬂnn'- pﬂnhmah mmm:ﬁ

MMB—WCDIM of N-{edo-5-  The resction mixtare was stirred ot —10° C. for ome

<9



theo made basic With squeons smaouimn hydroside. [dofacquinolin-1 6.1 9, 34.0 mmal), preporad s in
The othyl sostate was dried over ankydrons soding hmnblﬂwﬁvdhdhhhﬁdﬂm-u
suliste, filtered, and tha solvest was cvaporsted 10 give 0 hydrochlorie.scld (994 iumel) was sdded.

ﬁlilmmdﬂwﬂm ethanclio acld end ether
g - hh:hu-ll ;v s dasteyvomerie mistare of 796 2{l-sashicy-

pareh LIASATbew- 13 1o oot taoquinalin.Jone Hydrockiorids CH) (106
m ’l-ug:-(u-l-nn- 5 35.6 mamal)
drocyclohept{delisoquinolia-1 ' Y of the /0% misture from etiyl
Diimmdyy - 2oobol (0OmL) grve s dimterececrio miztare of $4%
By 7 foppc s o ooy 20 A%ad 6% B (CH g 205 mmcl) (157 — 195" (om0,
. 3{endo-$-methyl-S-axshicycio{3.2.1
12434 deJisoquinolis-1-one: Recrystalliafion of the 34/6% miztore from
;«Jm;w aloabol gave § Sessterecensris mixtnre of 90.9% A snd
L2456 --hoahydrocyclobept [deJisogninalin-1.ana L1% B (438 g, 154 mmel), m.p. 296°-297° C, [alo™
" 2{eado-1-axabicyclold A1jocn-3911,345.67-he- 25 —985" (e, H0). -
1-one: sod
201 1lncn-3-yD-1.2A 347 -hex- - EXAMMLE 1R
shydrocyclohept{defaoquinalin-1-one. @)1
EXAMPLE 10 1H-benafde}isoqeinolin-1-cae N-oxide
¥ e mllowing s the pregaraiion of & compound of
) 3-(l-Amblcyciof22 Moct-3-4)-1.3, 324 5 5beashy-  Formnla I via Schame J, Sicp 3 In which
dro-1H-beas{delisoquinolin-1-one the opticmal bond i present;
The following §s the preparstion of a dastereameric alsd; .
sixturs of a compound of Formale I via Schane L Step o5 * u b J;
3 in which both p and q ave O; and
the optioma] bood is sheent; R fs 1-axsbioyelo[22.2Jovt-3-y1. .
akd m-Chioroperasybensals acld @LEg, 4.7 monl) was
i’ltmgmum added in small portions st 0° C. o » sclution of (5)-3-0-

40 ambicycio[2.2.7joct-3-y1)-34.5,6etralydro-}-bans-
e e p e (ol peed Bl i

ta Exassple 3, i scetic acid
?ﬂgmmm“%mmm mmistere was stirred for sdditional 0.8 hour st 0* C. The

solvent was repoved mmder reduced prossore. Parifics-
;":',T“‘“,E“*‘:}f"’““;““"'uhamh e by el chemicgmply G0
snd the filtrste Wes Concentrated wnder redwosd mehung] i dichloromethaze ssamocier hy-
sure. The rosidue was disolved in weter (I0mI), past.  roside) gave che Noocde of (D-3-(1-sabicyclo-
flad with xtomyoniom bydroxide solutinn, and extracted [2-3.2)0ct-3-y1)-2A.5,6-sctrukpdro- L H-bune-

mm;ummﬂm'mnﬂuw-wc -
lﬂdhdﬁiMpﬁmdﬂ)‘:ﬂ- Froceoding m In Example 10, other compornds of

anbleycief2.2.2J0cs-3.31)-2,3, % 4,5, 6-hezahydro- Formals | wherels o & | o propesed.
benx{deflaoquinalio-1 18 mnol) aa ¢ pemi-
mmi‘:fﬁﬂm;ko, EXAMPLE 13
chlorie ecld, ether gave 0.8 g of the The following are

and spresenimive  pharmacestios]
hydmehlorids mit st white oryatal; mp>2Z00" ¢ foraniations sontalting s compound of Formala L
for CuHyNOHQLOIS BO: C, €7.64 ORAL FORMULATION

Prooeading as in Exarpple 10 other compounds of o A sepresentative scintion for or) sdministration
Formsle 1 whersin the optional boad s stweat can be © tim oo

preparad. X
EXAMPFLE 11 Compoemd of Farssis t U.E;
3{1-Auablcyciof2.2 2joct-38-51)-2,3, 3843, 6 hemaby- 4 sy eurrlagmay = \"5/""‘
dro-1H-bens{delisoguinotin-1-ous b—
The fllowing s the ofa single dastareo- Ve




ShoAsidokynn 1 .immg 1. The smethod & s modiled venon of tat
Water s Sajaciion wlom described by Butler ot al, Colen et al, and Fogard, all
fireviomly chad, In which the 3-HT) scloctive agoniet
: Ge-SHT) & whal

TABLET FORMULATION tated for S-HT.

A regresentative tablct Sorm of & coupinnd of For- 13, Mo Sprague-Dewicy its, 250-380 grams, are ancs-
lllllllnqeuhl;u .

. facilitate vegpirstion. Jugtlar and femaral velnos are
- T ———- =y " oumninted for ntravenom sdmisistration of dreg. The
Bilercerystaliine cell siom % ,muwhwm
Suals Acld 2 of drog. Heart raie b moniiored by Gonld ECO/Bi-
Cilinigel Sien 1% otech Alter at lowt 3 30 min equiibration
pericd and prior 0 sdminlstretion aof tast-compousd,
coutrol respouses to intrevennus sdminlivntion of S-m-
EXAMPLE 14 ) 35 S-HT are-deternmined and’s minfmal dose producing
S-HT; Receptor Binding Amay waificicot and conalsient hradyourdis is chosan,
g 1he, S0 recpier bading. ety o romm o
o com- 10 2-m0-3-HT sre administrred
pounds of Formuls L Tie method b em '!"'annmnumvﬂlhhlr:
acacres Goa Aoty fox $-51Ty reperiors of e o SHT. Each —
lenge w0 2-m-3-HT. Esch soocoenive sdminisernsion of

fled with mwhﬁ—lhhﬂuﬂmn
“Membranes are prepared from the cersbeal oortions 9.0 ST are hlocked
of rut tralos bomoeniand fn SOmM el balfer G 14 -~ '

no.d;ci)n-lnll'dy_?:l'lﬂhcl‘hmnm Durtion
10, 210 scc barsta). The bomogenate b centrifoged t Vebicle or tast S sdmivhierod Inteave-
AND0X g for 13 mis cad the plict cbtained i washed,  siuly ex ivtariuodenahy sad s
sl centrifugetion, duee times fo bo- are admininered at &, 13, 30, 60, 120, 100,
mm.mhm“l_mﬂh 240, 300 mnd, In soms instamces, 450
the ssay baffer, anil are stored vnder kiquid nitrogen ™ nies post dose.
untf] required. For both potency sad dunstion studies hamt =in
mhﬂhd‘ﬁe orw m&m ﬂ!m-l.lllll- I-ﬂmhmu :
sy [ ] e
134; KQ, 3.4; KXH;POy, 1.2; GrCladHy0, 1.5 43 the posk docreasc.in heart mia. Effects of tost gom-
1 133 Tuis, 10, we condectad 01 25°C. ™ poends sre reprosenied ss peroext Inkdbition of the
at 74 bn s fizal volume of 023 ml. Zacoprids (1.0 mM)  bradyoardis indooed by 2.m-3-MT. Data sre analyzsed
s mad o defing the son-apecific binding (NEB). S-HT; by 2 one~way repeated messzres ANOVA sudd fullowed
present in rat cartical membranes are labellad comparison (6 vehicle control ming Flah-
ming 0.3-0.7 1M PH]quipaxine .dbuyso-u,mm . Froms oUTVe 0 0be-
Cl/mmol; New England Nuclonr) b the prasesce of 0.1 ~  structad, an [Dip valua ks obtained to ths doss
mM perozetine’ 10 provest to  thut inhibited 309 of the bradycardia by 3=
S-HT uptaks siice. The rat coriex sembrahss are ince- .
uﬂﬂméﬁhhmﬂmﬁ-ﬁ EXAMPLE 16
13010~ 0 1% 10-4 molar. Licubstions are conducted it Feeret, Anti-Emeshs Away
for 45 min = 25° C. sud are terminated by vacozum The the for determta.
fkration over Whatman GF/B glam fber a the intravenons (Lv.) effects of compomds of For

precreated with 03% polyethylencimine 18 br pricr 10 water ad iibitum both prior to and the test-
e e e ey T T T
Radicectivity retsined on the filtery is Gethrmined by thetized with s metofine/oxygen mixtem, weighad and
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Th Efficacy of RS-25259, a Long-Acting Selective 5-HT,
‘Receptor Antagonist, for Preventing Postoperative Nausea

and Vomiting After Hysterectomy Procedures

Jun Tang, MD*, Robert D’Angelo, MDt, Paul F. White, PhD, MD, FANZCA®, and

Phillip E. Scuderi, MDt

*Department of Anesthesiclogy and Patn

University of Texas Sonthwester Medica! Centér at Dhallas,

Dullas, Texas; and 1Department of Anesthesiclogy, Wake Forest University School of Madicine, Winaton-Salem,

North Camolina

‘We evulusted the safety and «f of R5-25259, & po-
tent xnd long-scting selective 5-HT, receptor antage-
mist, for the Hen of postoperative nauses and

ami wogen undergoin hpunmm
;rouf:::‘ulnﬁﬂlmﬂmhd doubh!bluﬂ. y
lhdy 218 heslthy, cnnnnl-

lngwuuun fo one of the six treatment

ﬁ @1, 0.8, 1.0, 3.0, ar 80 °
%‘ plﬂmllunduwmtuhndlrdlndpull

The study medication was ad-
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dence of tha nead for rescue antiemetics, the

time to the firyt eplsode of emesis, and adminisiration

dmemﬂuﬁem-wnnlmmﬂ-

ll’ll lr.lle and verbal categorical scale scores

umul:onﬂ-eml
oflnuﬂ'nlllllndhh\ddnnun pm&u
cffecty were noted. Only 30 ug/
cxnily decresssd the incidence ¢ thn

requirement for rescue sntiemelics. The largest dos of

RS-?S!!!ilnddlydmﬂnuwﬂnlmmeﬂupr

sode end reduced the number of trestment fallures.

Hammdmumt M:I‘::).hﬁ:m“
tive nauses (versus

Tive hesdoches were more counman siar tho acosins-

mm:ofmna-aoumw In conclualon, RS-

:‘;ﬁ‘y ;:l affective in reducing the
L

a
hmhemmnﬂudld\u dm
RS-25259 iy a concoen, Implluﬂm , n long-

nungs-!-rr,nnh;milt.m ehectivein ldlldn'pﬂt-

tive vom! at th:
m Hawever tlmu.n ac-

uvny, th:h:'-dnnwmmndludw!ﬂ-:mhr
creased Incddence of hesdaches in the posinperntive

pexiod.

(Anesth Analg 1998;87:452-7)

auses, retching, and vomiting are common com-

plications nfter major gynecologic surgery (1-3).

Dehydration, elecirolyte imbalance, excessive
tension an suture lines, venous hypertension, end in-
creased hematoma formation are secondary problems
related o istent or intractable Hive eme-
s (4). Several different cleases of prophylactic entl-
emetics have been administered in an atternpt to de-
cxease the fncidence of postoperstive nausea and

vamiting (PONV). However, many of the commonly

m"kwmmud.hmlylmmmmo
A:wpﬂhpﬂhlimﬁplﬂ’,l’l
dress cocrespondsnce and reprint requesis o Dr, Paul F,
whlu. artment of lndhln Management, Unl-
verglty of Teas Gouthwestern Medics] Canter st Dallas, 5161 Harry
Hines Bivd, CRLME, Dallas, TX 7505-9068. Address emal) 1o
pwhiteGmadnetyw!
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used antiemetics are associated with undeglrable side
 Oncaracin, the it 5 HT, rcepioe
[ an
mmﬂem:h:n:ﬂvﬂtha?:\pwhndm
gynecologic surgery (7). Studies have
amﬁmndtheeﬂhcydmdminbolhhuub
ment and of PONV (89). However, r mete-
anzlysip suggested that the use of ondansetron Is asao-
clated with an incressed incidence of headaches end
translent elevations in iver X
RS-25259 is a potent and highly selective 5-HT,
receptor antagordst (11) that ia more effective than
ondansetron in chemotherapy-induced
medlhmhlh(lﬁ).ln&ds , double-
blind, dose- study, the lnd-hlyof
RE-25259 were evaluated when administered prophy-

lactica bwmmdugdngmgrunbgk
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Methods

This randomized, double-blind, plecebo-controlled
study was pezformed at two medical centers (Univer-
sity of Texns Southwestern Medical Center in Dallea,
TX and Wake Foreat University Baptist Medical Cen-
ter in Winstan-Salem, NC). After obtaining institu-
tional review board spproval st both medical centers,
218 ASA physical sistus I or Il consenting women
undergoing an sbdominal or vaginal hystarectomy
with a standardized general anesthetic technique were
enrolled in the study. Exclusion criteria included preg-
nancy, body weight >‘lm of the I_ll:.rnl:ulllnd ideal
body welght, h itivity to 5-HT, antagomisis,
. voniﬂnglgr mm 24 h before the operation,
administration of antiemetic or psychoactive medice-
tion within 24 h befaore the operation, a recent history
of narcotic or aicohol abuse, and preexisting abnor-
malities Involving the renal, hepatic, cardiovascular,
meimbolic, or endoczine systems. Patients were agked
to provide a detiled medical histary and demo-

graphic information {incuding nge, weight, height,
pevicd,

alcohol or drug consumption, last menstrual
any history of PONV or motion sickness). .
Decruse & history of PONV is associated with an
increaped risk of PONV after a subsequent operation
(1), patients were to ane of two strata based
on thelr history of PONV after general anesthesie.
Within each strata, patients were randomized to ane
of six prophylactic restment groupr:
or 0.1, 0.3, 1.0, 30, or 30 pug/kg RS-25259. Each dose of
. study medication was prepared by the hospital phar-
macy in a total volume of 15 mL of isotonic sodinm
chloride solution mduw‘: ndmh\md!:‘wu 30
spproximately 20-30 before surgery.
In the tive holding area, patients :t:yn-
Pleted a baseiine 100-mm visus] snalog scale (VAS) for
nausen (0 = no nausea to 100 = maximal nausea) and
a verbal categorical scale (VCE) (1 » no nausea, 2 =
mild nausea, 3 = moderate nauses, or 4 = severe
nausea), Midazolam 2 smg IV was used to premadicate
all patients, On grrival in the operating room, routine
monitoring devices conalsting of a noninvasive blood
pressure cuff, pulse cximeter probe, and electrocardio-
gram were placed. General anesthesin was induced
with tal and an opiold analgesic (either fenta-
nyl or sulfentanil) and was mainizined with isoflu-
rane, nitrous oxide (N;O) in oxygen, and & nondepo-
larizing neuromuscular blocking drug. Residual
neuromuscular block was antaganized with neostig-
mine and te. After tracheal extubation,
the patients were transported to the postanesthesia
care unit (PACU) where morphine or meperidine was
administered as needed for postoperative annlgesia.
The angsthetic time {from induction of anesthesia to
dipcontinuation of NyO) and the operating time (from
sargical incision to completion of the last suture) were

ENEDUCEE <P ORI L
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recorded. The timas at which patients were able &
follow commends (e.g., squeeze the investigator”
hand) and were discharged the PACU were alu
noted. Epi of PONV and -adminisiration of res
cue antiemetics were recorded d the first 2¢1
pedod after surgery. An emetic ep} was definec
28 a ningle vomiting or retching event or any combl
nation of these events separated by less than 1 iin

Rescue antiemetic madiocation was administered af
ter a repeat emetic episade ar st the request of th
patient. In addition, the ime interval to first experi

an emetic episode or to receiving a resew
antiemetic, as well as reatment fallures (defined as
dtuation in which the patent experienced & singli
emetic episade or required rescue antiemetic medica
tion), were noted. On arrival In the PACU and 1, 2, 4
8, 12, 16, 20, end 24 h after the end of anssthesia
patients were askad to assess their degree of nause:
using the VAS and VCS. At the end of the 24-h cbser
v:tlmPu'lod,:fVCSwa;nlm;:dhenluateﬂu
ovarsll d naugea dur! tive pe
riod. Owwpumnt nﬂnla:ﬂmh’ m%mpo
their PONV was assessed using a VCS (1 = very good
2 = good, 3 = fair, and 4 = poar). Finally, el patient
were contacted 24 h, 3 days, and 14 days after B
operation and asked the nonspecific question, “Is any
thing bothering you?”

Tha statistical analysis consisted of & one-way anal
ysls of varlance (ANOVA) 1o compare the continuow
varicbles the six treatment 8. If a algnif
icant difference was noted, Scheffd’s tiple compar
ison test was performed to determine intergroup dif
ferences. A two-way ANOVA was usad to anslyze th
repeated mensures. Categorical varinbles were ana-
lyzed by using the )* test or Flsher's exact test m
appropriate, All tests were two-sided, rnd a P vahx
<005 was considered statistically significant. Dubs
sre presented as mesn values gD, numbers, o
percentages,

Rasults

The demogrephic data for the six treabment groups an
summarized in Table 1, The six groups were compa
rable with respect to age, weight, height, number o
days gince the start of lnpt menstrual
centnge of patients with a histary of PONV and mo
tion sickness, and type of hysterectomy procedun
(i.e, transabdominel versus vaginal). The dosages o
anesthetic and analgesic drugs adminigtered duriny
the intraoperative and postoperative period, the dura
ton of anesthesia and , and the Hme to follow
ing verbal commands, and the duration of the PACT
stay were glso shnilar among all sbx groups.

Within the frst 2 h after surgery, the inddence ¢
vaniting was significanty in patients recelv
ing RS-25259 30 pg/kg IV compared with the group



group during the first 24 h after
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RE-2525) (pg/\g)
* Eadline a 03 10 3.0 30
n £} z 41 5 440 »
#: ) 41 =8 43 x9 ne7 »xs 428 L8
. (kg) 70+U 76118 70zx16 7417 Bl 71%:13
; t (cn) 16210 16427 163+7 16429 168+ 7 8x7
Last menstrual .
o-8d 7 7 12 12 10 1
9-16d 4 5 ] 5 - 8 8
>16d b3 4 2 16 - 21 20
Unknown 1 1 0 2 1 1]
Previous PONV 14 12 1] 13 15 12
Previous motiom 5 4 3 6 5 2
Intraoperstive opdald )
Fentanyl = 140 304 = 129 30592 262 = % 22 =103 7113
Sufenianil | F %) o 8%t ntT 3 ] 8x12
Pnllnpmﬂve ]
anzsl
735 569 45x2l 58225 & + 51 5626
Meparidine B =1n 23=102 243 = 181 M +180 17 152 3M =118
mﬁ-&um[ndm 132 46 4727 148 = 64 Me=26 138 = 57 M Nn
Opurative time (min) 1085 1218 . 1257 12x72 i7=5 1201 68
Respond to 10x? 1126 1111 12210 116 P26
commands (min) .
Duration of PACU 10234 112X 102 x 33 101 x 40 106 £33 87+38
siay (min)

Valumi are raghis T 59 of .

= pasinnarstive nausses and vomliing, FACU » patanmthesls mare unit

recsjving saline or RS-25259 0.1 or 10 ug/kg IV
(Table 2). Similarly, RS-25259 30 ug/kg IV was signif-
ieantly more effective In preventing vomiting within
the first 12 h ofter than elther the saline or
RS-25259 0.1 pg/kg IV, R5-25259 30 ug/kg IV also
mar ly decreased the mumber of emetic episodes
within the first 24 b pos y compared with
placebo treatment (P = 0.05). Although the need for
rescue antiemetics within the first 2 h was similar

amang all groups, RS-25259 1.0, 3.0, and 30 pg
ﬂgdeuundhmﬂmﬂ: e e

. compared with saline within the first 12 h after sur-

. Within the first 24 h after surgery, only the
aouslkgwdmofks-mllpﬂﬂm reduced
the antiemetic tumnenteompmdmﬂ\ﬂmnnm
youp . In addition, the time to the first emetic

tly shorter in patients recalving
RS-?.S?.SB 0.1 pg/kg IV comnpared with those
30 pg/kg IV R5-25259. Simularly, the mean tima to the
first
the patients RS-25259 0.1 pg/kg IV than in
those recelving RS-2525% 0.3 pg/kg IV. The percent-
ege of treatment fallures was significantly higher in
ﬂ\:lﬁ]ﬁ\emphnmﬁuks-msghpﬁfcgw

2).

. patients with a history of PONV, there were
no differences in the incidence of vamiting or in the

BOIDOCT: 0__ S, L»

epliode of vomiting was significantly shorter in -

need for rescue entiemetic medication among the alx

groups (Table 3). However, patlents with no
history of PONV, RS-25259 30 ug/kg IV was signifi-
cantly more effective in the tion of emetic epl-

soden within the first 2, 12, and 24 h after surgery, and
1t decreased the need for rescus antiemetic

within 12 and 24 h after campared with saline.
RS-25259 1.0 pg/kg IV was also effective in redudng
the number of emetic and the need for antl-

emetic rescue medication within 12 h with
saline (Tuble 4). Of interest, the VAS and Bcares
for nausea did not diffar the six pe (data
not The overall saticfaction with the contral of

?Whﬁmﬁmllhufmmwwnﬂndmﬂn
ata not

Finally, the overall incidences of adverse zida effects
were similar amang all treatment groups (Table 5).
However, more postoperative hesdaches were noted
in patients who received doses of RS-25259
(03-30 ug/kg) compared with thase who received
saline and the amallest dose of RS-25259 (0.1 ug/kg)
(P < 0.02).

Discussion
This clinical study demonstrated that the IV adminis-
tration of RS-25259 30 pg/kg 20-30 min before the
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Tabla 2. Patients Vnmlllng.na:ll Antlemetlc (Rescue) Medlnﬂm. and anrhl a¢ Treatment Fallures
hhﬁnt!ll-lomAﬂ:rSu ving
RS-25359 (ug/kg)
Saline 01 03 1D Y1) 0
n 3% v J « a5 40 as
Vamiting (%)
02 h 17 5 10 14 13 it
0-12 h 39 41 % a3 n 13*¢
-4 h &7 “ ] 34 30 .3
Rascue antiemetics (%) o
02h 31 2 n 23 0 23
"0-12h n - (] 56 a3 43¢ 45
034 h 5 67 61 54 ] 4a°
Tima to Aot emnesls (min) 33 =x319 N3I:189 S7E50H 426507 4554 M5 x L1649
Thne to rescus sntlemetic (min) 4111 3408 WX IM V147 402473 7D
Treatmnent fallures (%) 78 70 & 60 58 51
Vahas sra o RS T B,
*P < 005 vore
+P < 0/ vornus R9-2399 0.1 pg/ig
1P < WS varyus RSN 1D pg/hg.
Table 2. anﬁﬁaﬂllmﬂ:fmr“hn ) ‘Table 4. Patients with No of PONV Who
Experienced ar Rescue Antiemetic Exparianred Emesis or Required Antlemstics
Therapy Within 24 Eﬂ Within 2¢ Hours After Surgery
ms:ss(uyka) RS-25259 (pg/kg)
Safina 01 03 10 30 X Selina 01 03 10 &0 3
5 " 4 12 14 1315 12 " 15 27 22 25 %
armiting Vomli )
2h 4 25 14 91 20 O zhh‘m BB 7 7 5 1 0
12h 3% 50 43 46 7 28 12h 4 3B 15 "0 T
24 h 4 5 50 M 35 & Uh 5 38 22 29 28 19
Rescue antiemetics (%) Rescue antiemetics (%)
2h 2 B M 4200 2h a2 1319 6§ 0B
12h " B P 2 & 12h 68 53 44 32 40 37
%Uh ™ 75 B85 62 67 & 24h 72 60 48 50 4¢ 4
- mnd ‘
PONY = posiaperalive aavem sred vordiing, 'Pcm““um

e e goiog mef gyracalogle pargeey. Fow.
w:menund ogle mu

o 0 o recens Endlinge 0f Trkez et oL
(IO)Mth ondansetron, larger doses of RS-25250 were
associated with more headaches, Although the length
of stay in the PACU was slightly shorter in the large-
dose R5-25259 group, this difference waa not statistl-
cally signifimnt. Moreover, the poatients’ overall satis-
faction with the control of the PONV was
not improved by the administration of RS-25259, Con-
sidering the more meaningful outcome measures (e,
recovery times, patient satisfaction), RS-25259 seenmys
to be of Imited benefit in this high-risk patient

The 5-HT, receptor antagonists are effective in re-
ducing emesis by acting on both the central and pe-
ripheral nervous systems (13). Ondansetron has been
succeasfully nsed for both prophylaxis and trestment
of PONV with few clinically aignificant adverse effects

(7=9). Although apparently free of activity at histamin-
ergle, dopaminergic, or chalinergic receptors (14), side
effects such as chest pain, headaches, and extrapyra-
midal symptoms have been reported with andanse-
tron ('.‘l.'i,lﬁ) and gther 5-HT, anagandsta. Granisetron
and two more introduced 5-HT,
receptor antugorists that have also been reporind to
decrease emesis after gurgical procedures (17,18), pos-
sess longer elimination half-life valoes than ondanse-
tron [9-11 h (19) and 6~7 h (20) versus 2.8 = 0.6 h (21),
sly]. However, the long-lasting antiemstic ac-
tMty associnted with graniseiran is allegedly due tc
ts high affinity for the 5-HT, receptor (22,23). O4
.’mhnst. Naguib et al. (24) reported that the prophy-
lactic edministration of ondansetron. was as effechve
&8 granisetron and troplsetron in redudng the inc
dence of PONV during the first 24 h after Ia

_ dﬂaqmcmy Unfortunately, nane of the cumgil;

9
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Tabls 5. Parioperstive Side Bfiects

R5-25259 (pg/kg)

. Saline 01 Q3 18 30 30
n & Z a4 335 4 P
Side effects (%)

. Pain 8 7 1 9 '.lg lg
Anxdety 4 5 1] .
Constipation 35 37 m 31 23 23
Dixziness 0 4 5 3 5 8
Drowsiness 3 4 5 - 0 0
Headoche [ 7 1 23 15+ 1

. Insominin 1 1% 7 14 18 8
Tiching 8 22 17 14 15 8
Resh 6 7 5 6 8§ o

s P < 003 verum mfine md RS-25258 01 pg/xg.

nvailable 5-HT, receplor anhigenisis are completely
effective in preventing PONV.

RS-25259 is = highly potent and selective 5HT,
receptar antagonist (11) that decreases chemotherapy-
induced emesis (12). The dose rungewm for -:li';

reliminary study was based on the
l:ncl bler:{ility studies performed in healthy male
volunteers (Robert Smith, PhD, persanal communica-
ton, 1993). After IV doses of 03-90 ug/kg. RS-
25259 has an elimination half-life of 30--40 h In hu-
mana (data on file st Syntex/Roche, Palo Alto, CA).
For this preliminary dose-ranging study, a fexnale sur-

. population major gynecologic pro-
ﬂmwu chosen because it s t high-risk of devel-
oping PON'V. These results suggest that smaller doses
of R5-25259 ere ineffective in preventing of PONV.
Only the largest dose of RS-25259, 30 ug/kg IV, was
effective in decressing vamiting and the need for res-
cue antlemetic drugs during the first 24 h after major
gynecologic surgical procedtires. Unfortunately, even
the largest dose of R5-25259 did not reduce the sever-
ity of navses ducing the early postoperative perlod.
Like other 5-HT, receptor aniagonists (17,25), RS-
95259 glao seems to increase postoperative headaches,
Although orsl RS-25259 1 ug/kg is effective in pre-
venting PONV in oulpatienis undergoing laparo-
scoplc surgery (26), it was less effective in this inpa-
Hent population undergoing major gynecologic
procedures,

When patients were stratified according to thelr
history of PONV, R5-25259 was ineffective in the
vention of PONYV in the high-risk subpopulation. It is
possible that the faflure to demonstrate a beneficial
effect In patients with a history of PONV was related
to the small number of subjects in these subgraups.
The Iack of an active contparative drug nlao limits the
clinical impHeations of this study. However, before
inltinting convparative clinical trials with a new anti-
emetic drug, it is necessary to determine the effective

BEDOCT: F__ S »

.Of concern, postoperative head

. XP0090278gH aac

ot

dose range and the side effect profile using a placebo-
cantrofled, dose-ranging study d

In conclusion, RS-25259 30 ug/kg IV was effective
in preventing PUNY in women ing major
gynecologic surgery. However, it did not
postoperotive nausea or improve patient satisinction.

mﬁlu were Incrensed,

in patients wha'received larger doses of RS-25259,
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Introduction
Palonossiron i s 5-HIT, Y uhgml:lwﬂnt was
Iid-nn:)mdh laelr‘yd:vdnpd Halatrm

agent
and a number of studies have been published in abstract focm,
anly, Double-blind, randoonizsd phase 1] trials e under way
In the US and Western Europe, simad at evaluating the
ndnbiily of palonoseirtn A a potentisl trestment for

nausen and vorrdting. Thess trisks will -

el over 1000 caresx mclving or modarately

[24144) and incide u shudy in
childyen (361583]. In April ZIR, a preliminary aralysls of the
pivolal phase IT trials demnonstrated bron met
fhe pricury affcacy encipoint of s 24 h n
M%mmmn:'hhMbmhh
padod ove
carrenily murketed S-EHT,

receptor [209700]. Palenvosetron does not exist as & racemic
mbdxre a8 do other B-1T, antagonists, but rathar ss a dingle
mﬂﬁ?ﬂ?ﬂmmm synthasis has been

E

Pharmacology

Mwm_bbumﬂﬂddv;ﬂﬂ,

eceplar antagordatin a secias of in vitro studies [173464). At

]

. ———XPODADP78RT

Synomyms & Anslogs RS-25233-167, RS-P5235-168, RS-
25250-007, FIB-25250-197, RS-28250-109, RE-42458, RE-
42388-167, R6-42358-188




&

o

labdad a Mgh affinity die in the hunan post enortem
hippocampus. In this Hmme, the rank arder of afinity of 5-

M, mecephtxr aniagondsis displacing lonosetran was
palonosetran > (S)-zacopride > (R}-macoprids [173464).
In quantitative ligand su studies in yat bruin,

the highest density of binding sites for ["H]palonosstron was
found in the hindbrain vagal comples, le, the raeleus trachu
solitarfus, the nres and the dorsal motar nucleus
of the vagua [173454). The high danaity of binding attes in
these regioes s consistent with a ceniral ant-emelic actian
af 5-HT, receptor antagonisis,

40 h {range 24.0 to 642 h), is, longer
then the slkmination hai-ife of wry ther crently svallable

S5HY, antagonist; palonosetran, in genersl, shows Hnewr
kinatice.

{€10609], [454635]) Both sheiracts sists that the reported
shodies revaled no unexpected or serious trentment-
smergent adverse affects,

OO . SETA_ ) >

Phase i

A rwlticenter stady evaluated the effects of palonosetron In
the of poa nausss wd voemiting
(454628]. Tha trial wus curied out s n doubla-blind,
parallel-group study in 508 famales snd 43 mnles (nged 19 to
75 yesrs} undergoing laparoscopic surgery. Aconding to 8
mndomization plen, patienis yaceived oral doses of either
palonasetran (03,1, 8, 10 and 30 pg/kgy o placbo Lo 21
pelor o surgey. Tha efficacy variable was the
proportion of patienis who dd not develop an ematie
cpisode and did not require mnti-mnetic medication for 24 h
siter recovery fom anesthasla -and

vomdting episodes. The percentagas of ccamplsts responders
ey (03, 1, 3, 10 and 30 g /kg), reapectivaly,
were 87, 38, B2, T and 53% as compured with 33% after
Piacebo. This means that the manber of patiznis necessary o

be trested (NINT) with fhe reipective dossge of palonasstron

to benafit ane patient amonnted o 25.0, 4.0, 53, 34 and 5.0,

. It is stuted that the frequency of srvre nausen
episodes waa significently reduced by palonosetron, but no
pocentuges of patienty

A twoicenter, mndomizad, doubls-biind, pamlel-group
stady was almad st svaluaiing the elfects of palonosstron In
tha pravention of postoperative nauses snd vamiting in 218
females undaugoing vaginal and standard

4A54682)

plan, patimis tecelved iv injaciions coniining aither
palonosetren (1.1, 03, 1, 3 and 30 ug/kg) or placsbo 20 to 30
uﬂnbdmﬁumdalh?hbud;:hwﬂﬂu‘:

paiod after completion aurgery, incldance
tha raed Sor rescus anti-emetics, tha time to the
fint of emesls or to a rescus nbhcneilc
M:nﬂqi:‘:-wdumu-’:‘m‘m:mbﬂlw
pykgmnhﬂy“- decreused the udewu: bor
b1 incidence of vomiling in
the first 24 h after smgery (NNT 448) and significanty
reduced the requirement for sescus anti-ematics (NNT 3.8).
The same dose slso algnificandly delsyed the thne to the first
spisode of emesis. Palonossiron had no aifact on the severity
of postoperative nausas as irdicaind on the visosl analog
and verbal aegorical pesles, Alter palonosetron (03, 1, 3

and 30 pg/kg), petients repated significantly more
headache fhan after placebo.

A mndomixed, dovblellind shuly assessed the
pharmacoldnetic prafils of dingle doses of palanosetron (08, 3,
10, 30 end 50 pg/kg) in 57 dumotharmpy-naive patients with
histologiaally proven cancer whe were acheduled o receive
chemotherapy [452078]. Palanosetran was sdminisiered v
30 min prior 1o an injtisl doss of diplatin {(» 70 mg/o’)
cyciophosphxnida (> 1100 mg/n). Eleven blood sampley
ware dimwn during the 6irst 26 h and at 48, 72, 120 and 168 h



significanily Jonger tham the ehmination half-ves of other 5  chemolherapy, individuals who recaived ong of fve dases of
HT, meceptor the desrance from 151 to° 223  paloncsstron 30 win prior to am Iniial dose of daplatin or
ml/min/kg. and the vohmne of distdbution from 643 o 105 ruparted norrspecified end non-dose-
1/kg- The kingtics were doge-propartional, with 1o setisically  depunceni adverse evenis of 3 generslly mild-to-rodernts
algrdfiant differences acroms the doss levels [(S204]. nature, with the inddance snd intanaliy of such evenis being

. distributed among dose levels [452078] The
Phase I availahls data that 's side effsct profila

who had received & Jow dose of the agent [454632) or NDA for palontsstron woalkd be flad in the third quarter of
placebo [454528], [454832]. 173 Individuals evaloated for 2002 Esttmate of mles was US $19 million In 2003, US §60
ety had complainied, after paloncsetran administration, of  million in 2004 and US $133 suillion in 2005 |458872].

Licensing

Holginn Healthcare SA

By Apai] 2000, Helsion had stxrted phase 1T trisls with palomosetron, but has hot disdosed my licensing detatls [352543.
MO! Pharma ine

In Fabruary 2000, MGI Pharma a Jetter of intent for exclusive North Americen Nemnse and distribution o

mwpm:fnmﬂn&.hmmﬂwmhmdmm
lsading up to the approval of paloncsetran in the UB. Halshn was to contime to Amd sand conduct all davelopment of
palonosetron. MGl Phasoa was also to pay royalties mnd product supply faes based npon net sales, Helsinn was to supply
finishad product resdy for distcbution [398903]. Tha definitive agreemant was signed in Apeil 2001 [$05227].

Dewlopnglm:::“ry

By October s P avollnant in pivota] phase I trials of palonosatron had been compisted. At this tims, Helsinn
expected to eamplate pstient accrual in remeining txials in the phase Il progras by tha end of 2001 end planned to sobmit
an NDA in the UB end Burope in the first half of 2002 [424144]. By Janmsry 200, patient treatment had been completed and
clata nrulysls wes underway. At this time, NDA subsnission was planned for the third quarter of 2002 |436163). In Apadl 2002,
preliminary analysls of the pivotal phase Il trials was disclosed which shawed that pelonosstron met the 24 h eerplete
repponse ity eficcy sndpoint. In sdditon, the campleis respense rate for fha 24 In 120 b tiow period favorsd

PEDOCD: SF__JOITHTA_ ) >
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paloncsetron compared to the compemiar agents [¢48290], In May 2002, MG] and Helsbnn held ]n-N'DAnldn;th
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INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Ome of malling
. - w saq form PCTISAZND (-unu shewt)

Applcants or sgents fls reference ’
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Applcart
HELSINN HEATHLCARE 8A

1. This opinlon contains indications relaling to the following tems:

B BoxNo.l  Basls of the opinion
. @ BoxNo.ii  Priority ) .. i
[ BoxNo.ill Non-establshment of opinion with ragand to novelty, inventive step and industrial epplicablity
0 BoxNo.IV  Lack of unity of inventtion
BoaNo.V  Rsasonad staternent under Rule 434/ 1{a}{f) with regard io novally, iventive step or Industrial
. sppiicabiliy; cltations and explanations supporting such statement
O BoxNe,Vl Ceriain documents cled
[0 BoxNo. VIl Certain defects In the Intemational application
O Box No. VIl Cartain cbssrvations on the imamational application

2. FURTHER ACTION

# m demand for Writsmazional preliminary ekamination is mad, thix opinkn be coneidered to ba &
wrlllnoplrhndhhurmzulﬁdmlm E:lmlnhgmmn(EPEA') Howsver, thia doss not apply where
tha applicant choosss an mrmmhmuummﬂwmmmrummm
In-nuﬁwnlmuwl.md-rﬂuhulhh(h)ﬂluwdmapmamhlmmmm
wit not be 30 considered,
if this opinion s, aa provided above, m“hhlnhnnplﬂnndhl?iﬁ.h lcant is Invited to
submkt to the IPEA a writtan reply together, where appmopriain, with amendmenis, befo eapiration of thee
m:ﬂ-lmnm-dlbnfmlllnguﬂ‘-'onnPGTAMnrhhnmownﬂnnufamnﬂ-lmmﬁupﬂmm
whichever expiras intw,
For fuither optiona, ses Form PCTASARZD,
3. Forturther detalls, sae notes to Form PCTAGALZ20D.
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= Tol +40 89 2399 - 0 Tx: 623458 sprnu d }
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WRITTEN OPINION OF THE Intemationsi appiication No.
INTERNATIONAL SEARCHING AUTHORITY - PCTEP2004000888

Box No.| Basls of tha opinlon

1. With regard to the language, this opinion has besn esiablished on the basis of the international application in
the language In which it was field, unieas otherwise indicated under this ftem.

O This opinion has been established on the basia of a transiation from the original language into the fotiowing
language , which is the language of a transtation fJumished for the purposss of intemational ssarch
_ (undar Aules 12.3 and 23.1(b)).

2. With regard to any nucleotide andor amino acld saquence disclosed In the International spplication and
necessary o the claimed Invention, this opinion has baan established on the basis of: i

a. type of material:
D asequence listing
O tble(s) related tn the sequence listing
b. format of matedal:
O  in written formet
I In computer readable form
c. time of ingfumishing:
O contained in the imemational application as filed, '
a Med together with ths intamatianal appliceation in comguter raadable form.
(m) fumhhsdmhemmylmhhmmmnn!mofm

3. O In xidhion, in the case that more than ane version or copy of a sequenca listing andor table relating theretc
has bean flied or furniahed, the required statemants that the information In the subsequent or acditional
coplas is identical to that In the application as Hied or doas not go beyond the application as filed, as
approprieie, wers fumnished.

4, Addiional commenta:

Fam PCTAPEN Z37 (January 2004)
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WRITTEN OPINION OF THE _ intomational application No, -
INTERNATIONAL SEARCHING AUTHORITY PCTEP2004/0000838

Box No. il Priority

1. @ The lollowing document has not been fumished:
& copy of the earfiar application whase priorfty has been clakmed (Fule 43bis.1 and 86.7(x)).
D transistion of the aarlier appication whose priorfty has been claimed (Rule 43bis.1 and 68.7(b)).

Consaquently & has not beenh possibin to consider the validity of the priority ciaim, This apinion has
nevertheless been estabilshed on the assumption that the relevant cate ia the claimed priority data.

2. O This opinion has been astablishad as § no priority had been claimed due t the fact that the priority clalm
has been found [nvalkl (Rules 43big.1 and 84.1). Thus for the purposes of thia apinion, the international
filing date Indicated above Is considered Ip be the relevant date.

3. Addhional observations, § necesaary:

Fam_PCTAPEN 237 (January 2004)
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY | PCTEP2004/000888

)

. Box No. Il Non-establishment of q:lnlon with regard to noveity, Invéntive step and Industrisl
. applicabiy

. Tmmuﬂomwhduarﬂudlmumnﬁunﬁnunumm 10 frvaive an inventive step (1o be noo

cbvious), or o be industrially appficable have

‘0

sxamined in reapect of:
the entire inlemational application,
claims Nos. 14-71

because:

a

D

the said intsmational appiication, or the sald claims Ngs.  reiate to the foliowing eubject which
ch.u“mtnmmu.na':i Imnmuﬂon:l gall'nlwy umnhall:nm .. " meder

the descrigtion, clakns or drawings particular elaments bubw) said claims Nos.
unda'armltmmcanh:;uloplmonenuﬂbahmnd(upedw o o s

the claims, or ssid clakns Nos. muh-deq:wymmomdhymmwubnﬂmmmnmm
could ba formed.

na intemational saamh raport hes been established for the whole appl:atbn or for said claims Nos. 14-71

moMunbrmmmmmmmmwmmmmwmmMm
C of the' Administrative instructions In thet:

the written form - D has not been lumishad
does not comply with the standard
has not been fumiahed
does not comply with the standard

thshblumlnhdhhnuﬂmﬂaudbrmmludsmmmnmmmrmmwy.dc
not comply with the technical requiremants provided for in Annex C-bis of the Administrative instructions

the computer readabils form

Oooo

&emmm'rlum.rm

Ferm PCYAPEN 237 Claruary 2004)
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WRITTEN PINION OF THE Interational sppiication No.
INTERNATIONAL SEARCHING AUTHORITY ’ PCTEP2004000888

Box No.V Resasoned ststemsnt under Rule 43bla1{a){]) with roglrd'to nwnlly. Inventive stsp or

industrial applicabliity; citations snd sxplanations supporting suc!

1. Statemen
Novely (N} _ : Yes: Claims 312, 7273
No: Claims 1,213
inventive stap {IS) Yes: Ciaims 312 .
. No: Cwims 1.2.13.72.7_3
industrial applicabiity {IA) Yes: Caims 173

No: Claims

2. Chations and explanations
ase sepamte shaat

Ferm PCTAPEAI 23T (Janunry 2004)
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WRITTEN PINION FTHE Intemational appiication No.
INTERNATIONAL SEARCHING

AUTH_RITY (SEPARATE SHEET) PCT/EP04/00888

Non-establishment of opinion with regard to novelty, Inventive step and Industrial
applicability .

1)

2)

Although claims 1, 14, 27, 33, 46 and 59 have b'een drafted as separate in-

- dependent claims, they appear to relate effectively to the same subject-matter and

to differ from each other only with regard to the dafinition of the subject-matter-for

.which protection is sought. The aforementioned clalms therefore lack concise-

ness. Moreover, lack of clarity of the claims as a whole arises, since the plurality
of independent claims makes it difficult, If not impossible, to determine the matter
for which protection is sought, and placas an undue burden on others seeking to
establish the extent of the protection.

" Hence, clalms 1, 14, 27, 33, 48 and 58 do not meet the requirements of Article 6

PCT.

Moreover, as claims 14-71 have not bean searched, the examination has only
been camied out for those parts of the claims-which appear to be clear, conclse,
supported and disclogsed, namasly for the solutlon disclosed in the claims 1-13, and
for the methods disclosed in claims 72-73..

BeltlemV .
Reasoned statement with regard to novelty, inventive step or Industrial
applicabliity; cltations and explanations supporting such gtatement

1)

2)

Ralaranca Is made to the following documnent:

D1: US-A-5202 333 (BERGER JACOB ET AL) 13 April 1983, cited In the
application

Unless Indicated otherwise, the relevant passagas are those mentioned in the

ssearch report.

Novelty (Art. 33(2) PCT) .

Document D1 discloses a solution for oral administration comprising 100 to 1000
mg palonosetron in 100 mi water.

This takes away the novelty of the subject-matter of claims 1, 2 and 13.

Form PCT/Separsi BhaetZ37 (Sheet 1) (EPC-Jammry 2004)




- | o 8¢

WRITTEN PINIONOFTHE intsmationa! appilcation No.
INTERNATIONAL SEARCHING '

AUTHORITY (SEPARATE SHEET) PCT/EP04/00888

3) inventive step (Ait. 33(3) PCT)

3.1 The subject-matter of claims 3-12 has been neither disclosed nor suggested in
. the available prior art.

3.2 Claims 73 and 72 relate to methods of filling a container with & solution of
palonosetron and storing it
The only feature distinguishing these methods from wall-known ones is the
-composltion of the palonosetron solution. Therefore, even if novelty can formally
be acknowlsdped, the subject-matter of cialma 72 and 73 does not appeartc
involve any Inventive sisp.

4) All amendments should meet the requirements of Art. 34(2) PCT. Where
replacement pages are filed the applicant should identify clearly all amendmants
made, and indicate on which passages of the original application these
amaendments are based (Rule 88.8(a) PCT).

Form PCT/Gepamin Sheet237 {Sheet 2) (EPO-Janwuary 2004)
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Europdisches Patentamt
Manchen

30 November 2004
HM 5088-0TWO  LGM/wa

. Applzant HELSINN HEALTHCARE S.A,
Serial Number: Pcmspmmoom .

Owr Ret:

We herewith request preliminary examinstion of the above men- -

tioned appiication. Tha examination shall ba based on the en-
closed set of clalms which has been amanded to overcome the
objecions raised In tha written opinian of the Intemnational Search-
ing Authority of 8 May 2004. '

Tha disclosure of the new claims I8 as follows: new clalms 1 to 13
cormespond to former claims 1 to 13. New ciaim 14 comasponds to
former claim 20. New claim 15 corresponds o former clalm 18.
c1alm1emnupondsloformardalm22 daim 17 comegpands to
former claim 36, claim 18 comespands to former claim 31, claim 19
m«mmmaz.dumzompummm
_dalm47 claim 21. eorrapmdnofarmdalmu dalm 22

corresponds to former clalm 49, claims 23 cofresponds o former .
" dalm 50, claim 24 comesponds to former cielm 53, clalm 25

mpmwmmssahzammmm
claim 58, claim 27 corresponds to former clalm 56, claims 28 and



mmwwamsrmmmwmwmmn
and clalms 31 and 32 are based on former clalms 12 and 13. .

In the written cplnion claims’ 14 10 71 were deemed 1o be not.clear.and concise
enough. Therefore, mdmuednmufwummbh hiwbanmdod_ .
umbdahldupenduﬂﬁwlﬁemhdlbn -

mmmommmammmmmmnmmmdﬂms.
o 12. Novely has been danled for claims 1, 2 and 13 with raference fo US-A
5,202,333 (D1). it was held that D1 discioses @ solution for cral administretion com-
prising 100 to 1000 myg palonosetron in 100 mi water. However, this conclusion is not
basad on the disciosure In D1..D1 Is a document describing 5-HT, receptor entagonist
compounds which are defined by 8 Markush formula which comprises a inultipliclty of -
compounds, Ong of this great number of compounds s palonosetron whose prepars-
tion Is shown In examples 10 and 11. Exampié 13 of D1 ls concerned with ari oral -
formuiation comprising a "compound’of formula I in an amount of 100 to 1000 myg.
However, thare is no definition which compound of formuia | is usad in the oral formu-
fation. In the introductory part of the present application 1 is outlined thet s lot of 5-HT,
receptor antagonists have bean known before the priority date of the presant invention
and have been used to treat nauses. mmmmmmﬁ

Were necassary.

Surprisingly the Inventors of tha present invention found that by using s spacific di-
astereomer faling under the general formuls which s known under the name “pa-
ionosetron” it is possible to treat post operative nausea and vomiting, cancer chemo-
therapy induced nausea and vomiting and rediotherapy inducad nsusea and vomiting
by using by far smalier doses s when using the 5-HT; antagonists of the prior art
Thersfore, claim 1 Is concemad with 8 pharmaceuticaly stabia solution for preventing
wndudhganﬁhwmmamlamuntdpabnmmwamm
. cwllallyueaphbhm ﬂispnpmﬂmhnotanﬂupnedbymullduund
D1 bacausa D1 doas hot tsach a phnmunaulbally stable preparation whleh com-
prises paionoseton In an emount of 0,01 to about 5-mg/mi. Thus.theddladaﬂhan
reading D1 had 1o maka several selections to amive at the preparation of the presant
invention. thdlllhehadlnulwllmpounddml lhﬂlhlhldblalodl
&mwwmmmmmmummoﬂhm
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-3.

invantion. There are no suggestions or incantives In D1.which would encourage the -

skilled artisan to use just the compound and the amount ss outined In claim 1, Thers-
fora, D1 cannot anticipats the compoaltion of tha presant invention. As there la'no hint
in D1 that when using paioncsstron the dosege can ba lowered dramatically, D1 could
alsnnutmrﬂar_m to the presant invention.

As the remalning ciaims are all dependent from claim 1 thay are patentable together
wltlunlllmguhlo claim 1. )

nuummnm'mmammpmmmdnm;m

tion. if there are further deficlencles or objections a telephone call or the eppointment
of a personal Intsrview would be highly appreciated: T

{ LeiRler-Gerstl)
No. 15

- new set of claims

g?



Monsn, 30 November 2004
owmt:  HM5088-0IWO LGMwa

Applicant: HELSINN HEALTHCARE SA.

" sermipumber:  PCT/EP2004/000388

CLAIMS

What Is clalmed ls:

1)

2)

3)

4)

5)

A pharmaceutically shble solution for_p'rava.nting or reducing eme-

sis comprieing: _

a)  from sbout 0.01 mg/mL to about 5 mg/mL palonosatron or &
pharmaceutically acceptable salt thefeof; and

b) . & phamacsutically acceptable carrier.

The solution of claim 1 whereln the palonosetron or pharmaceuti-

cally accepiable salt théreof is in @ concentration from about 0.02

mg/mL to about 1.0 mg/mL.

‘The soiution of claim 1 wherein the pelonosstron or pharmaceutl-
cally acceptable salt therect Is In'a concantration from about 0.03

mg/mL to about 0.2 mg/mlL.

The solution of claim 1, wherein the palonoseﬁnn or pharmaceutl-.

callyawaptnhlesalthoraofhhaeoncanﬁuhondnbmnnﬂs
mg/mL. '
The solution of claim 1 mﬁs[ng palonosstron hydrochioride.

88



6)

7

8)

8)

. 10).

1)

12)

13).

14)

15).

16)

17)

18)

19)

20)

.2-

" . The solution ofclnlm 1 wherein the pH Is from about40tn about

The solution of cleim 1 wherein the pH hﬂom-bouu.s_bahout

5.5. ~

The solution of claim t wherein the pharmaceutically accaptable .

carrler comprises a chelating agent.

The soluﬁon of cialm 1 wherein the. pharmacautlcally acceptable
" carmier comprises from about 0005 mg/mi to ahout 1.0 mg/mi

EDTA.

The solution of ciaim 1 wherein the pharmaceutically aeeaptnble
camier comprises mannllol

The solution of claim 1 wherein the pharmaceutically acceptable

-carrier oomprises from about 10 to about 100 miltiMoles of a citrate

buffer,
Tha solution of claim 1 adsiptad for intravenous administration.,
The solution of ciaim 1 adepted for oral adminlstration.

“The sokstion of claim 11 which additionaily compriseés from about

0.005 fo about 1.0 mg/mi EDTA.

The solution of claim 14 comprising sbout 0.05 mﬁlml of a pe-
lonosetron hydrodﬂodda .

. Thesoluhonofdalm 14- eumprhlngfonnabout 10toahn|.n40m|lll

Moles cltrate buffer.
The. solution of dalm 14. cpmprlslng from about 0.3 o about 0.7

. mp/mlEDTA. _ _
“The solution of ciaim 14 adaptad for intravenous administration.

The solution of claim 14 adaptad for oral administration.

The solution of claim 10 wherein the manniiol s in a concentration -

from about 10.0 mg/mi to about 80.0 mg/m.

a9



21)

22)

23}

24)

25)

.25)

27)

28)

20)
30)

31)
32)

The solution of claim 20 wherein the mannitol Is In a concantration
from about 40.0 mg/ml to about 45.0 mg/mi.

The solution of clalm 20 whereln the palonasatron of phaninoum-
cally scceptable salt thereof is in a concentration from 0.01 mglml

10 sbout 5.0 mg/mi,

The solution of claim 20 whereln the palonasétron of pharmacaut- _
cally acceptable salt thereof-is in @ concentration of about 0.05
mg/ml. ' ’ _
The soluion of claim 20 wheraln the pharmaceutically acceptable
carrier comprises from about 10 to about 100 mill Mole of a citrate
buffer. . '

The solution of ciaim 20 comprsing palcnosetron hydrochlaride.

The solution of dlaim 20 wherein the pH Ia from about 4.0 to sbout *
8.0,

The solution of claim 20 wherein the pH Is from sbout 4.5 to sbout
5.5.

The solution of claim 20 adapted for intravenous admlnlstratlon

The solution of claim 20 adapted to all administration,

A pharmaceuticelly stable solution for preventing or reducing ema-
sis comprising about 0.01 to about 0.5 mg/mi palonosetron or
phammaceutically acceptable salt thereof, from about 10 b abourt
IWmllMammaMMawowsbam1 Ornglml )
EDTA, mennitol or chalating agent and having a pH of. from about
4.0 to about 8.0. :

The solution of claim 30 adapted for intravencus administration.
The solution of claim 30 adapted for oral administration.
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FORMULACIONES FARMACEUTICAS LIQUIDAS DE PALONOSETRON

CAMPO DE LA INVENCION

La presente invencidédn se relaciona con formulaciones liquidas
estables de vida de almacenamiento de palonosetrén que son
especialmente 1Gtiles en 1la preparacién de medicamentos

inyectables y orales.

ANTECEDENTES DE LA INVENCION

La emesis es una consecuencia devastadora de 1la terapia
citotédxica, la radioterapia, y los ambientes post-operatorios
que afectan drasticamente la calidad de vida de la gente que
padece tales tratamientos. En afios recientes una clase de
droga denominada como antagonista receptor de 5-HT3; (5~
hidroxitriptamina) ha sido desarrollada para tratar tal
emesis al antagonizar las funciones cerebrales asociadas con
el receptor 5-HT3;. Ver Drugs Acting on S-Hydroxytryptamine
Receptors: The Lancet Sep. 23, 1989 y referencias citadas
aqui. Las drogas de esta clase incluyen ondansetrén,
granisetrdén, alosetrén, tropisetrén, y dolasetrdn. Estos
antagonistas 5-HT; son a menudo administrados
intravenosamente poco antes de iniciada la quimioterapia o
radioterapia, y se pueden administrar mé&s de una vez durante
el ciclo de la quimioterapia o radioterapla. Ademas, ellos
son a menudo abastecidos como tabletas o elixires orales para

suplementar una administracién intravenosa, o para facilitar

Gl
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el uso en casa de la droga si el paciente es auto-

administrante del régimen quimioterapéutico.

En razén a que algunos agentes quimioterapéuticos pueden
inducir la emesis durante periodos extendidos de varios dias
aliin cuando a ellos se les administra solo una vez, seria
deseable administrar una droga que inhibe la emesis tal como
el antagonista de 5-HT; cada dia hasta que el riesgo de
emesis se haya calmado sustancialmente. La presente clase de
antagonistas de 5-HT3; no ha probado ayuda especial que cu@pla
esta necesidad, sin embargo, en razén a que los antagonistas
receptores de 5-HT3 comercializados habitualmente han probado
ser menos efectivos para controlar la nausea y el vomito
retardado ya que ellos son para controlar la emesis aguda.
Sabra, K, Choice of a b5HT; Receptor Antagonist for the

Hospital Formulary. EHP, Oct. 1996; 2 (supl 1):519-24.

Recientemente, las investigaciones clinicas que se han hecho
con relacién al palonosetrén, un nueve antagonista receptor
de 5-HT; reportado en la Patente Estadounidense No.
5,202,333. Estas investigaciones han mostrado que la droqga es
del orden de magnitud mAs potente que la mayoria de 1los
antagonistas receptores de 5-HTi;, tiene una sorprendente vida
media de aproximadamente 40 horas, y es efectiva para reducir
la nausea de ataque retrasado inducida por los agentes
quimioterapéuticos. Sin embargo, la formulacién del
palonosetréon en formulaciones liquidas ha probado ser una

tarea no fécil, tipicamente debido a 1los temas de 1la

Qz
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estabilidad media. La patente Estadounidense No. 5,202,333
describe una formulacién intravenosa de palonosetrén en el

ejemplo 13 gque contiene los siguientes ingredientes:

Ingradiente Mg
HCl de Palonosetrén 10-100 mg.
Monohidrato de Dextrosa g.s. para elaborar Isoténico

Monohidrato de Acido Citrico |1,05 mg

Hidréxido de Sodio 0,18 mg.

WEJ A 1,0 ml.

La formulacién tiene un pH de 3,7 y una estabilidad media de
menos de un periodo de 1-2 afios de tiempo requerido por las

autoridades de salud en varios paises.

El ondansetrén, sus usos, Yy los medicamentos hechos con
andansetrén son descritos en las Patentes Estadounidenses
Nos. 4,695,578, 4,753,789, 4,929,632, 5,240954, 5,344,658,
5,578,628, 5,578,632, 5,922,749, 5,622,720, 5,955,488, vy
6,063,802. Comercialmente este es distribuido por
GlaxoSmithKline como Zofran® y estd indicado para 1la
prevencién de la nausea postoperatoria y el vomito (PONV),
las nausea y el vomito inducidos por quimioterapia para
cancer (CINV), y la nausea y el vomito inducido por
radioterapia (RINV) y estid disponible como una inyeccién,
tabletas y solucién, y como Tabletas Oralmente Desintegrantes

de Zofran ODT® (ondansetron).

a3z
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El granisetrén, sus usos, y medicamentos hechos con
granisetrén son descritos en las Patentes Estadounidenses
Nos. 4,886,808, 4,937,247, 5,034,398, y 6,294,548.
Comercialmente se distribuye por Roche Laboratorios Inc. Como
Kytril® indicado para la prevencién de nausea y vomito
asociado con terapia de radiacién o quimioterapia, y estd a
menudo en forma de tableta, solucién oral, o como una

inyeccién.

El alosetrén, sus usos, y medicamentos hechos con alosetrén
son descritos en las Patentes Estadounidenses Nos. 5,360,800
y 6,284,770, Comercialmente este se distribuye por

GlaxoSmithKline como Lotronex®.

El tropisetrédn estd comercialmente disponible como Navoban
(Novartis) CAS-89565-68-4 {tropisetron); CAS-105826-92-4
{(clorhidrato de tropisetron) y se indica para tratamiento de

PONV y CINV.

El dolasetrén, sus usos, y medicamentos hechos con el
ondansetrén son descritos en las Patentes Estadounidenses
Nos. 5,011,846 y 4,906,755. Comercialmente este se distribuye
por Aventis Pharmaceuticals Inc. Como Anzemet®, indicado para
la prevencién tanto de PONV y CINV, y se ofrece en la forma

de una tableta o0 una solucién intravenosa.

a4
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Por lo tanto, subsiste la necesidad de una formulacién de
palonosetré4n con estabilidad creciente y de esta forma vida
de almacenamiento incrementada. También subsiste la necesidad
de un rango apropiado de concentracién tanto para el
antagonista receptor 5-HT, como sus portadores
farmacéuticamente aceptables que facilitarfan la elaboracién

de una formulacién con una estabilidad creciente.

Es un objeto de 1la presente invenciédn suministrar una
formulacién de clorhidrato de palonosetrétn con estabilidad

farmacéutica creciente para evitar y/o reducir la emesis.

Es otro objeto de la invencién suministrar un rango aceptable
de concentraciones que estabilizard una formulacién que

contiene clorhidrato de palonosetrén.

Es un objeto adicional de 1la invencién suministrar una
formulacién de palonosetrén que permitiria el almacenamiento

prolongado.

También es objeto de la invencién asuministrar wuna
formulacién de palonosetrén que permitiria la esterilizacién
terminal.

RESUMEN DE LA INVENCION

La invencién tiene una serie de descubrimientos que soportan

una formulacién sorprendentemente efectiva y versatil para

as
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tratamiento prevencién de la emesis utilizando palonosetrén.
Estas formulaciones son de duracién estable durante periodos
mayores de 24 meses a temperatura ambienté de cuarto, y asi
pueden ser almacenados sin refrigeracién, y elaborados

vtilizando procesos no asépticos, de esterilizacién terminal.

En un  aspecto, los inventores han descubierto las
formulaciones que incluyen el ingrediente active palonosetrédn
rfequieren en algunos casos solamente un décimo de la
cantidad de otros compuestos previamente conocidos para
tratar la emesis, que sorprendentemente permite el uso de
concentraciones de palonosetré4n muy inferiores a aquellas a
las que ordinariamente se esperaria. Asi, en una modalidad la
invencién suministra una solucién farmacéuticamente estable
para evitar o reducir la emesis que comprende a) desde
aproximadamente 0,01 mg/ml a aproximadamente 5 mg/ml de
palonosetrén o una sal farmacéuticamente aceptable de ésta; y

b) un portador farmacéuticamente aceptable.

Los inventores han descubierto adicionalmente que al ajustar
el pH de la formulacién y/o las concentraciones de excipiente
es posible incrementar la estabilidad de las formulaciones de
palonosetrén. Por lo tanto, en otra modalidad, la invencién
suministra una solucién farmacéuticamente estable para evitar
o reducir la emesis que comprende a) palonosetrédn o una sal
farmacéuticamente aceptable de ésta, b) un portador
farmacéuticamente aceptable, un pH desde aproximadamente 4,0

a aproximadamente 6,0. En otra modalidad 1la invencién
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suministra una solucién farmacéuticamente estable para evitar
o reducir la emesis que comprende desde aproximadamente 0,01
a aproximadamente 5,0 mg/ml de palonosetrdbn o una sal
farmacéuticamente aceptable de ésta; desde aproximadamente 10
a aproximadamente 100 milimoles de amortiguador de citrato; y
desde aproximadamente 0,005 a aproximadamente 1,0 mg/ml de

EDTA.

Los inventores han descubierto adicionalmente que la adicién
de manitol y un agente quelante puede incrementar la
estabilidad de 1las formulaciones de palonosetrdén. Por 1lo
tanto, en ain otra modalidad la invencién suministra una
solucién farmacéuticamente estable para prevenir o‘reducir la
emesis que comprende a)palonosetrén o una sal
farmacéuticamente aceptable de ésta y b) un portador
farmacéuticamente aceptable, en donde el portador
farmacéuticamente aceptable comprende un agente quelante vy

manitol.

DESCRIPCION DETALLADA DE LA INVENCION

DEFINICIONES

“Frasco” significa un peguefio recipiente de vidrio sellado
con el tapébn y sello mas adecuado, otros recipientes
primarios adecuados pueden ser utilizados, por ejemplo, pero
no limitados a Jjeringas pre-llenadas. El1 frasco también

significa un recipiente sellado de medicamento que es
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utilizado solamente una vez, e incluye frascos de vidrio
rompibles y no rompibles, frascos de plastico rompiblesﬂ
tarros con rosca en la punta miniatura, y cuaiquier otro tipo
de recipiente de u tamafio capaz de mantener solamente una
dosis unitaria de palonosetrdédn (tipicamente aproximadamente 5

mls).

A lo largo de esta especificacién la palabra “comprende”, o
las variaciones tales como “comprenden” o “que comprende”, se
entenderd por implicar la inclusién de un elemento
establecido, entero o etapa, o grupo de elementos, enteros o
etapas, pero no la exclusién de ningitn otro elemento, entero

o etapa, o grupo de elementos, enteros o etapas.

E1l "“palonosetrén” significa (3as)-2,3,3a,4,5,6-Hexahidro-2-
[(S)-1-Azabiciclo[2.2.2]o0ct-3-il]2, 3, 3a,4,5, 6-hexahidro-1-

oxo-l1Hbenz[de}isoquinolina, y estid preferiblemente presente
como el monoclorhidrato. El1 monoclorhidrato de palonosetrén

puede ser representado por la siguiente estructura quimica:
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Concentraciones-Cuando las concentraciones del palonosetrén
son dadas aqui, la concentraciédn se mide en términos de peso
de la base libre. Las concentraciones de todos los otros
ingredientes son dadas con base en el peso de los

ingredientes agregados a la solucién.

“Farmacéuticamente aceptable” significa lo que es Gtil para
preparar una composicién farmacéutica que es generalmente
segura, no téxica y ni biolégicamente ni de otra manera
indeseable e incluye aquello que es aceptable para uso

veterinario asi como también uso farmacéutico humano.

“Sales Farmacéuticamente aceptables” significa sales que son
farmacéuticamente aceptables, como se defini® anteriormente,
y que poseen la actividad farmacoldégica deseada. Tales sales
incluyen sales de adicién de &cido formadas con A&cidos
inorgédnicos tales como &4cido clorhidrico, acido bromhidrico,
dcido sulfirico, &cido nitrico, &acido fosférico y similares,
o con A&cido organicos tales comoc 4acido acético, A&cido
propiénico, dcido hexanoico, adcido heptanoico, dcido
ciclopentanopropibénico, 4&cido glicdlico, A4&cido pirtGvico,
dcido lactico, acido malénico, acido succinico, &cido malico,
acido maléico, &cido fumdrico, 4&cido tartarico, 4&cido
citrico, &cido benzoico, &cido o-(4-hidrobenzoil)benzoico,
dcido cinnadmico, &cido mandélico, A&cido metanosulfénico,
dcido etanosulfénico, &cido 1,2-etanodisulfénico, &cido 2~
hidroxietanosulfénico, 4&cido bencenosulfénico, 4&cido p-

clorobencenosulfénico, #&cido 2-naftalenosulfédnico, A&cido p-

e
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toluenosulfénico, acido camforsulfénico, dcido 4-
metilbiciclo[2.2.2)oct-2-eno-1-carboxilico, acido
glucoheptébénico, acido 4,4’ -metilenobis(3-hidroxi-2-eno-1-
carboxilico, &cido 3-fenilpropibnico, acido trimetilacético,
acido terciario butilacético, Acido lauril sulfirico, acido
glucénico, A4&cido glutdmico, 4&cido hidroxinaftoico, &cido

salicilico, &cido estedrico, 4cido mucédnico, y similares.

Ademds, las sales farmacéuticamente aceptables se pueden
formar cuando un proté4n acido presente es capaz de reaccionar
con bases inorgadnicas u orgénicas. Las bases inorganicas
aceptables incluyen hidréxido de sodio, carbonato de sodio,
hidréxido de potasio, hidréxido de aluminio e hidréxido de
calcio. Las bases organicas aceptables incluyen etanolamina,
dietanolamina, trietanolamina, trometamina, N.metilglucamina

y similares.

DISCUSION

El hecho de que el palonosetré4n se pueda formular en algunos
casos en concentraciones de solamente aproximadamente 1/10 de
la cantidad de otros compuestos previamente conocidos para
tratar la emesis, permite sorprendentemente el uso de
concentraciones de palonosetrén muy por debajo de aquellas
que ordinariamente se esperarian. Asi, en una modalidad la
invencién suministra una solucién farmacéuticamente estable
para evitar o reducir la emesis que comprende a) desde

aproximadamente 0,01 mg/ml a aproximadamente 5 mg/mL de
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palonosetrén o una sal farmacéuticamente aceptable de ésta; y
b) un portador farmacéuticamente aceptable. Similarmente, en
otra modalidad 1la invencién suministra un método para
formular una solucién farmacéuticamente estable de
palonosetrén que comprende administrar desde aproximadamente
0,01 mg/mL a aproximadamente 5 mg/ml. de palonosetrén o una
sal farmacéuticamente aceptable de éste; con un portador
farmacéuticamente aceptable. Enmodalidades alternativas, la
formulacién incluye palonosetrédn o una sal farmacéuticamente
aceptable de éste en una concentracién deesde aproximadamente
0,02 mg/mL a aproximadamente 1,0 mg/mL, desde aproximadamente
0,03 mg/mL a aproximadamente 0,2 mg/mL, y méas Optimamente

aproximadamente 0,05 mg/mL.

Una ventaja particular asociada con dosis inferiores de
palonosetrédn intravenoso es la capacidad de administrar la
droga en u bolo intravencso simple durante un periodo de
tiempo corto, discreto. Este periocdo de tiempo generalmente
se extiende desde aproximadamente 10 a 60 segundos, o
aproximadamente 10 a aproximadamente 40 segundos, y méas
preferiblemente es de aproximadamente 10 a 30 segundos. En
una modalidad particular el palonosetrédn es suministrado en
frascos que comprenden 5 ml de solucién, que igualan a
aproximadamente 0,25 mg de palonosetrédn en una concentracién

de aproximadamente 0,05 mg/mL.

Los inventores han descubierto adicionalmente que al ajustar

el pH de la formulacién y/o las concentraciones de excipiente

\0)
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es posible incrementar la estabilidad de las formulaciones de
palonosetrén. Por lo tanto, en otra modalidad, la invencién
suministra wuna solucibén farmacéuticamente aceptable para
evitar o reducir la emesis que comprende a) palonosetré4n o
una sal farmacéuticamente aceptable de éste; y b) un portador
farmacéuticamente aceptable, a un pH de aproximadamente 4,0 a
aproximadamerllte 6,0. Similarmente, en otra modalidad 1la
invencién suministra un método para formular una solucién
farmacéuticamente estable de palonosetrédn que comprende
mezclar a) palonosetré4n o una sal farmacéuticamente aceptable
de ésta; y b) un portador farmacéuticamente aceptable, a un
PH desde aproximadamente 4,0 a aproximadamente 6,0. En
modalidades alternativas, el pH es de aproximadamente 4,5 a
aproximadamente 5,5, y mas 6éptimamente aproximadamente 5,0.
Existen muchos ejemplos para aquellos expertos en la técnica
de soluciones adecuadas para ajustar el pH de una
formulacién. Dos soluciones de ejemplo son hidréxido de sodio
y solucién de &cido clorhidrico, cualquiera de las cuales se

podria utilizar para ajustar el pH de la formulacién.

En otra modalidad 1la invencién suministra una solucién
farmacéuticamente estable para evitar o reducir la emesis que
comprende desde aproximadamente 0,01 a aproximadamente 5,0
mg/ml de palonosetrén o una sal farmacéuticamente aceptable
de éste y (i) desde aproximadamente 10 a aproximadamente 100
milimoles de amortiguador de citrato, vy/o (ii) desde
aproximadamente 0,005 a aproximadamente 1,0 mg/ml de EDTA.

Similarmente, en otra modalidad la invencién suministra un

| 02
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método para formular una solucibén farmacéuticamente estable
de palonosetrdn que comprende mezclar desde aproximadamente
0,01 a aproximadamente 5,0 mg/ml de palonosetrén o una sal
farmacéuticamente aceptable de éste Y (i) desde
aproximadamente 10 a aproximadamente 100 milimoles de
amortiquador de citrato, y/o (ii) desde aproximadamente 0,005
a aproximadamente 1,0 mg/ml de EDTA. El1 amortiguador de
citrato puede .estar en la forma de &cido citrico y/o una sal
de é&cido' citrico tal como citrate de trisedio. En varias
modalidades, los rangos de uno o mas de los ingredientes

anteriores pueden ser modificados como sigue:

¢ La formulacién puede comprender palonosetrén o una sal
farmacéuticamente aceptable en una concentracién desde
aproximadamente 0,02 mg/ml a aproximadamente 1,0 mg/ml,
desde aproximadamente 0,03 mg/ml a aproximadamente 0,2
mg/ml de clorhidrato de palonosetrén, y mas Optimamente

aproximadamente 0,05 mg/ml.

e La formulacién puede comprender amortiguador de citrato
en una concentracién desde aproximadamente 10 a

aproximadamente 40 milimoles, o 15-30 milimoles.

e La formulacién puede comprender EDTA en una
concentracién desde aproximadamente 0,0005 mg/ml a

aproximadamente 1,0 mg/ml, o0 aproximadamente 0,3 a

(o2
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aproximadamente 0,7 mg/ml, Y mas éptimamente

aproximadamente 0,5 mg/ml.

Los inventores han descubierto adicionalmente que la adicién
de manitol y un agente quelante puede incrementar la
estabilidad de formulacién de palonosetrén. Por lo tanto, en
aun otra modalidad de la invencidén se suministra una solucidn
farmacéuticamente estable para prevenir o reducir la emesis
que comprende a) palonosetré4n o ;na sal farmacéuticamente
aceptable de ésta y b) un portador farmacéuticamente
aceptable, en donde el portador fa?macéuticamente aceptable
comprende un agente quelante y manitol. Similarmente, en otra
modalidad la invencidén suministra un método para formular una
solucién farmacéuticamente estable de palonosetrén que
comprende mezclar a) palonosetrén ¢ una sal farmacéuticamente
aceptable de éste y b) un portador farmacéuticamente
aceptable, en donde el portador farmacéuticamente aceptable
comprende un agente quelante y manitol. El agente quelante es
preferiblemente EDTA, y, en varias modalidades el agente
quelante estd presente en una concentracién desde
aproximadamente 0,005 a aproximadamente 1,0 mg/ml o desde
aproximadamente 0,05 mg/ml a aproximadamente 1,0 mg/ml o
desde aproximadamente 0,3 a aproximadamente 0,7 mg/ml, © mas
dptimamente aproximadamente 0,5 mg/ml. En varias modalidades
el manitol estd presente en una concentracién desde
aproximadamente 10,0 mg/ml a aproximadamente 80,0 mg/ml,
desde aproximadamente 20,0 mg/ml a aproximadamente 60,0 mg/ml

o0 desde aproximadamente 40,0 a aproximadamente 45,0 mg/ml.
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Las formulaciones inyectables son tipicamente formuladas como
soluciones acuosas en las cuales el agua es el excipiente
primario. Las formulaciones orales diferirdn de las
formulaciones inyectables generalmente mediante la presencia
adicional de agentes saborizantes, agentes colorantes, o
agentes de viscosidad. Los endulzantes naturales o sintéticos
incluyen, entre otros, manitol, sorbitol, sacarosa, sacarina,
aspartame, acelsulfame K, o ciclamato. Estos agentes estédn
generalmente presentes en concentraciones en exceso de 100
mg/ml o 250 mg/ml cuando se wutilizan como agentes
endulzantes, como contraste a la concentracién de 41,5 mg/ml
de manitol descrita en algunas modalidades de la invencién,
en las cuales el manitol estd actuando simplemente como un

agente tonificante.

Las formulaciones de la presente invencién son
particularmente adecuadas para uso en formulaciones liquidas
inyectables y orales, pero se entendera que las soluciones
pueden tener usos alternativos. Por ejemplo, ellas pueden ser
utilizadas como intermedios en la preparacién de otras formas
de dosis farmacéuticas. Similarmente, ellas pueden tener
otras rutas de administracién que incluyen intranasal o
inhalacién. Las formulaciones inyectables pueden tomar
cualquier ruta que incluye la intramuscular, intravenosa o

subcutinea.

oS~
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AGn las modalidades adicionales relacionan a las mejoras en
el alivio con el cual la fermulacién de palonosetrédn puede
ser almacenada o elaborada. En particular, los inventores han
descubierto que las formulaciones de la presente invencién
permiten el almacenamiento del producto durante periodos
extendidos a temperatura ambiente. Asi, en ain otra modalidad
la invencién suministra un método para almacenar uno o mAas
recipientes en los cuales estd contenida una solucibén de
palonosetré4n o una sal farmacéuticamente aceptable de éste
que comprende: a) suministrar un cuarto que comprende dicho
uno © mas reciplentes; b) ajustar o mantener la temperatura
del cuarto mayor de diez, 15, o 20 grados Celsius; y c)
almacenar dichos recipientes en dicho cuarto durante un mes,
3 meses, 6 meses, 1 aflo, 18 meses, 24 meses o mas (pero
preferiblemente que no sea 36 meses), en donde (i) el
palonosetrén o la sal farmacéutica de éste estd presente en
una concentracién desde aproximadamente 0,01 mg/ml a
aproximadamente 5,0 mg/ml, (ii) el pH de la soluciédn va desde
aproximadamente 4,0 a aproximadamente 6,0, (iii) la solucién
comprende desde aproximadamente 0,01 a aproximadamente 5,0
mg/ml de palonosetrén o una sal farmacéuticamente aceptable
de éste, desde aproximadamente 10 a aproximadamente 100
milimoles de amortiguador de citrato y desde aproximadamente
0,005 a aproximadamente 1,0 mg/ml de EDTA, (iv) la solucién
comprende un agente quelante, o (v) la solucién comprende
desde aproximadamente 10 a aproximadamente 100 milimoles de

un amortiguador de citrato.
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La estabilidad de las formulaciones anteriores también se
prestan asi mismas bien para los procesos de esterilizacién
terminal en el proceso de elaboracién. Por lo tanto, en ain
otra modalidad la invencién suministra un método para llenar
un recipiente en el cual estd contenida una solucién de
palonosetrén o una sal farmacéuticamente aceptable de éste
que comprende: a) suministrar uno o mas recipientes abiertos
estériles (preferiblemente frascos de 5 ml); b) llenar dichos
recipientes con una solucién de palonosetrén en un ambiente
no aséptico; c) sellar dichos recipientes llenados; y d)
esterilizar dichos recipientes sellados, llenados, en donde
(i) el palonosetrédn o la sal farmacéuticamente aceptable de
éste estd presente en una concentracién desde aproximadamente
0,01 mg/ml a aproximadamente 5 mg/ml, (ii) el pH de 1la
solucién va desde aproximadamente 4,0 a aproximadamente 6,0,
(iii) la soluciédn comprende desde aproximadamente 0,01 a
aproximadamente 5,0 mg/ml de palonosetrdn o una sal
farmacéuticamente aceptable de éste, desde aproximadamente 10
a aproximadamente 100 milimoles de amortiguador de citrato y
desde aproximadamente 0,05 a aproximadamente 1,0 mg/ml de
EDTA, (iv) la solucién comprende un agente quelante, o (v} la
solucién comprende desde aproximadamente 10 a aproximadamente

100 milimoles de un amortiguador de citrato.

EJEMPLO 1: ESTABILIZAR EL pH

|0+
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Un estudio fue conducido para determinar el efecto del pH en
las formulaciones que contienen clorhidrato de palonosetrén,
midiendo la estabilidad a 80° C aun pH 2,0, 5,0, 7,4, y 10,0.
Los resultados indicaron que el clorhidrato de palonosetrédn

es mas estable en el pH 5,0.

EJEMPLO 2: ESTABILIZACION EN LOS RANGOS DE CONCENTRACION

Un estudio de optimizacién de formulaciédn fue llevado a cabo
usando un software de diseflo experimental. Veinticuatro lotes
de producto de droga fueron analizados para investigar los
rangos de concentracién apropiados para el clorhidrato de
palonosetrén (0,05 mg/ml a 5,0 mg/ml), un amortiguador de
citrato (0 a 80 mM) y EDTA (0 a 0,10%). El nivel de EDTA y el
amortiguador de citrato fueron seleccionados con base en la
formulacién éptima, que se mostrdé formulada EDTA 0,05% y 20
mM de amortiguador de citrato a un pH 5,0. Los resultados de
este estudio indicaron que la concentracién de palonosetrén
fue también un factor critico en la estabilidad quimica, con
una estabilidad mayor vista en las concentraciones menores de

palonosetrén.

EJEMPLO 3: AGENTE DE TONIFICACION

Las formulaciones de clorhidrato de palonosetrédn en el
amortiguador de citrato fueron preparadas incluyendo a)
cloruro de sodio o b) manitol. La formulacidén de clorhidrato

de palonosetrédn que incluye el manitol mostrdé estabilidad
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superior. El1 nivel &ptimo de manitol requerido para una

solucién isoténica reencontrd que era 4,15%.

EJEMPLO 4: FORMULACION I

La siguiente es una formulacién farmacéutica representativa
que contiene palonosetrén que es Gtil para formulaciones

intravenosas, u otras formulaciones liquidas de la droga.

Ingrediente mg/mL
Clorhidrato de palonosetron 0,05*
Manitol 41,5
EDTA 0.5
Citrato de trisodio 3,17
Acido citrico 1,56
WFJ g.s. a 1 ml
Solucién de  hidréxido de|pH 5,0 £ 0,5
sodio y/o solucién de A&cido
clorhidrico

*calculado como una base libre

EJEMPLO 5: FORMULACION II

La siguiente es una formulacién farmacéutica representativa
gue contiene palonosetré6n gque es 1Util para formulaciones

orales, u otras formulaciones liquidas de la droga.
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A0

Ingredientas ng/mL
Clorhidrato de palonosetron 0,05*
Manitol 150
EDTA 0,5
Citrato de trisodio 3,17

cido citrico 1,56
WFJ q.s. a 1 ml
Solucién de hidréxido de|pH 5,0 % 0,5
sodio y/0o solucién de A&cido
clorhidrico

Saborizante q.s.

*Calculado como una base libre

EJEMPLO 6—ESTABILIDAD DEL PALONOSETRON SIN DEXAMETASONA

La estabilidad fisica y quimica del HCl de palonosetrédn fue
estudiada en concentraciones de 5 pug/ml y 30 pug/ml en
inyeccidén de dextrosa al 5%, inyeccién de cloruro de sodio al
0,9%, dextrosa al 5% en inyeccién de cloruro de sodio al
0,45%, y dextrosa 5% en inyeccién de lactato de Ringer. Las
mezclas fueron evaluadas durante 14 dias a 4° C en la

oscuridad y durante 48 horas a 23° C bajo luz fluorescente.

Las muestras de ensayo del HCl de palonosetrédn fueron

preparadas en bolsas de cloruro de polivinilo (PVC) de las
soluciones de infusién en concentraciones de 5 y 30 upg/ml.

Las evaluaciones en cuanto a la estabilidad fisica y quimica

se llevaron a cabo sobre muestras tomadas inicialmente y



WO 2004/067005 21 PCT/EP2004/000888

después de 1, 3, 5, 7, y 14 dias de almacenamiento a 4° C y
después de 1, 4, 24, y 48 horas a 23° C. La estabilidad
fisica fue determinada usando observacién visual con luz de
ambiente anormal y usande un rayo de luz monodireccional de
alta intensidad. En adicién, la turbidez y el contenido de
particulas fueron medidas electrdénicamente. La estabilidad
quimica de la droga fue evaluada usando una técnica analitica
cromatogrdfica de 1liquido de alto rendimiento que indique

estabilidad (HPLC).

Todas las muestras fueron estables fisicamente durante el
estudio. La solucién permanecié clara, y hubo poco © ningtn
cambio en la carga de particulas y en el nivel de bruma que
se hayan encontrado. Adicionalmente, hubo poca o ninguna
pérdida de HCl de palonosetré4n ocurrida en cualquiera de las
muestras a la temperatura durante el periodo de estudio

completo.

EJEMPLO 7: ESTABILIDAD DEL PALONOSETRON CON DEXAMETASONA

La estabilidad fisica y quimica del HCl de palonosetré4n de
0,25 mg mezclada con dexametasona (como fosfato de sodio) 10
mg o 20 mg en 5% de inyeccién de dextrosa o 0,9% de inyeccién
de cloruro de sodio en minibolsas de cloruro de polivinilo
(PVC), y también mezcladas con dexametasona (como fosfato de
sodio) 3,3 mg en 5% de inyeccién de dextrosa o 0,9% de
inyeccién de cloruro de sbdio en jeringas de polipropileno a

4° C en la oscuridad durante 14 dias y 23° C expuesta a luz

I
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fluorescente de laboratorio normal durante 48 horas, fueron

estudiadas.

Las muestras de ensayo del HCl de palonosetrén 5 pg/ml con
dexametasona (como fosfato de sodio) 0,2 mg/ml y también 0,4
mg/ml fueroc preparadas en minibolsas de cloruro de polivinilo
(PVC) de cada solucién de infusién. Adicionalmente, HC1l de
palonosetrén 25 pg/ml con dexametasona (como fosfato de
sodio) 0,33 mg/ml en cada solucién de infusién fueron
preparadas como 10 ml de solucién de ensayo en jeringas de
propileno de 20 mlL. Las evaluaciones para la estabilidad
fisica y quimica se llevaron a cabo sobre muestras tomadas
inicialmente y después de 1, 3, 7, y 14 dias Qe
almacenamiento a 4° C y después de 1, 4, 24, y 48 horas a 23°
C. La estabilidad fisica fue determinada usando observacién
visual bajo luz de ambiente normal y usando un rayo de luz
monodireccional de alta intensidad. En adicién, la turbidez y
el contenido de particulas fueron medidos electrénicamente.
La estabilidad quimica de la droga fue evaluada por medio de
usar la técnica analitica cromatografica de liquido de alto

rendimiento que indica estabilidad (HPLC).

Todas las muestras fueron fisicamente compatibles durante
todo el estudic. Las soluciones permanecieron claras, y hubo
poco o0 ningin cambio en la carga de particulas y en el nivel
de bruma que se hayan encontrado. Adicionalmente, hubo poca o

ninguna pérdida de HC1l de palonosetrdén y dexametasona que
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haya ocurrido en cualquiera de las muestras a cualquiera de

las temperaturas durante el periodo completo de estudio.

Esta invencién ha sido descrita con referencia a sus
modalidades preferidas. Variaciones y modificaciones de la
invencién seran evidentes para aquellos versados en la
técnica a partir de la anterior descripcién detallada de la

invencién.
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REIVINDICACIONES

Lo que se reivindica es:

Una solucién farmacéuticamente estable para prevenir

o reducir la emesis comprende:

a) desde aproximadamente 0,01 mg/ml a
aproximadamente 5 mg/ml de palonosetré4n o una

sal farmacéuticamente aceptable de éste; y
b) un portador farmacéuticamente aceptable.

La solucién de la reivindicacién 1 en donde el
palonosetrédn o la sal farmacéuticamente aceptable de
éste estd en una concentracidon entre aproximadamente

0,02 mg/ml a aproximadamente 1,0 mg/ml.

La 38olucién de la reivindicacién 1 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estid en una concentraciédn desde aproximadamente

0,03 mg/ml a aproximadamente 0,2 mg/ml.

La solucidén de la reivindicacién 1 en donde el
palonosetrén o la sal farmacéuticamente aceptable de

éste estd en una concentracién de aproximadamente

0,05 mg/ml.

Ny
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10.

11.

La solucién de 1la reivindicacién 1 que comprende

clorhidrato de palonosetrén.

La solucidén de la reivindicacién 1 en donde el pH

estid entre aproximadamente 4,0 a aproximadamente 6,0.

La solucién de la reivindicacién 1 en donde el pH

esta entre aproximadamente 4,5 a aproximadamente 5,5.

La solucién de 1la reivindicacién 1 en donde el
portador farmacéuticamente aceptable comprende un

agente quelante.

La solucién de 1la reivindicacién 1 en donde el
portador farmacéuticamente aceptable comprende entre
aproximadamente 0,005 mg/ml a aproximadamente 1,0

mg/ml de EDTA.

La solucidén de 1la reivindicacién 1 en donde el
portador farmacéuticamente aceptable comprende

manitol.

La solucién de 1la reivindicacién 1 en donde el
portador farmacéuticamente aceptable comprende entre
aproximadamente 10 a aproximadamente 1000 milimoles

de un amortiguador de citrato.

\' g
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12.

13.

14.

15.

16.

17.

La solucidén de la reivindicacién 1 adapatada para

administracié4n intravenosa.

La solucién de la reivindicacién 1 adaptada para

administracién oral.

Una solucién farmacéuticamente estable para prevenir

0 reducir la emesis comprende:

a) Palonosetrén o una sal farmacéuticamente

aceptable de éste; y

b) un portador farmacéuticamente aceptable,

a un pH que estd entre aproximadamente 4,0 a

aproximadamente 6,0.

La solucién de la reivindicacién 14 en donde el pH

estd entre aproximadamente 4,5 a aproximadamente 5,5.

La soluciébn de la reivindicacién 14 en donde el pH es

aproximadamente 5,0.

La solucién de 1la reivindicacién 14 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estd en una concentracién entre aproximadamente

0,01 mg/ml a aproximadamente 5,0 mg/ml.

b
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is.

19.

20.

21.

22.

23.

La solucién de 1la reivindicacién 14 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estd en una concentracié4n de aproximadamente

0,05 mg/ml.

La solucidén de la reivindicacién 14 en donde el
portador farmacéuticamente aceptable comprende un

agente quelante.

La solucién de la reivindicacién 14 en donde el
portador farmacéuticamente aceptable comprende entre
aproximadamente 0,005 mg/ml a aproximadamente 1,0

mg/ml de EDTA.

La solucién de la reivindicacién 14 en donde el
portador farmacéuticamente aceptable comprende

manitol.

La solucién de la reivindicacién 14 en donde el
portador farmacéuticamente aceptable comprende entre
aproximadamente 10 a aproximadamente 100 milimoles de

un amortiguador de citrato.

La solucién de la reivindicacién 14 que comprende

clorhidrato de palonosetrén.

) (7
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24.

25.

26.

27.

28.

28 PCT/EP2004/000888

La solucién de la reivindicacién 14 que comprende

adicionalmente hidréxido de sodio (o} acido

clorhidrico.

La solucién de 1la reivindicacién 14 adaptada para

administracién intravenosa.

La solucidn de la reivindicacién 14 adaptada para

administracién oral.

Una solucién farmacéuticamente estable para impedir o

reducir la emesis comprende:

a)

b)

c)

desde aproximadamente 0,01 a aproximadamente 5,0
mg/ml de palonosetrén o una sal

farmacéuticamente aceptable de éste;

desde aproximadamente 10 a aproximadamente 100

milimoles de un amortiguador de citrato; y

desde aproximadamente 0,005 a aproximadamente

1,0 mg/ml de EDTA.

La solucién de la reivindicacién 27 que comprende

aproximadamente 0,05 mg/ml de clorhidrato de

palonosetrén.
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29.

30.

3l.

32,

33.

34.

La solucién de la reivindicacién 27 que comprende
desde aproximadamente 10 a aproximadamente 40

milimoles del amortiguador de citrato.

La solucién de la reivindicacién 27 que comprende
desde aproximadamente 0,3 a aproximadamente 0,7 mg/ml

de EDTA.

La solucién de la reivindicacién 27 adaptada para

administracién intravenosa.

La solucién de la reivindicacién 27 adaptada para

administracién oral.

Una solucién farmacéuticamente estable para impedir o

reducir la emesis comprende:

a) palonosetrén o una sal farmacéuticamente

aceptable de éste y

b) un portador farmacéuticamente aceptable, en
donde el portador farmacéuticamente aceptable

comprende un agente quelante.

La solucién de 1la reivindicacién 33 en donde el

agente quelante es EDTA.

AL
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35. La solucién de 1la reivindicacidén 33 en donde el
agente quelante estid presente en una cantidad desde
aproximadamente 0,005 mg/ml a aproximadamente 1,0

mg/ml.

36. La solucién de la reivindicacién 33 en donde el
agente quelante estd presente en una cantidad desde
aproximadamente 0,3 mg/ml a aproximadamente 0,7

mg/ml.

37. La solucién de la reivindicacién 33 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estAd en una concentracién desde aproximadamente

0,01 mg/ml a aproximadamente 5,0 mg/ml.

38. La solucién de la reivindicacién 33 en donde el
palonosetrdn o la sal farmacéuticamente aceptable de
éste estd en una concentracién de aproximadamente

0,05 mg/ml.

39. La s8solucién de 1la reivindicacidén 33 en donde el

portador farmacéuticamente aceptable comprende

manitol.

40. La solucién de 1la reivindicacién 33 en donde el
portador farmacéuticamente aceptable comprende desde
aproximadamente 10 a aproximadamente 100 milimoles de

un amortiguador de citrato.
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41.

42.

43.

44.

45.

46.

47.

La solucién de la reivindicacién 33 que comprende

clorhidrato de palonosetrén.

La solucién de la reivindicacién 33 en donde el pH

estd entre aproximadamente 4,0 a aproximadamente 6,0.

La solucién de la reivindicacién 33 en donde el pH

estd entre aproximadamente 4,5 a aproximadamente 5,5.

La solucién de 1la reivindicacién 33 adaptada para

administracién intravenosa.

La solucidén de 1la reivindicacién 33 adaptada para

administracidén oral.

Una solucién farmacéuticamente estable para impedir o

reducir la emesis comprende:

a) palonosetxrén o una sal farmacéuticamente

aceptable de éste y

b) un portador farmacéuticamente aceptable, en
donde el portador farmacéuticamente aceptable

comprende manitol.

La soluciétn de la reivindicaclén 46 en donde el

manitol esti en una concentracién desde

YA
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48.

49.

50.

51.

52.

aproximadamente 10,0 mg/ml a aproximadamente 80,0

mg/ml.

La solucién de la reivindicacién 46 en donde el
manitol esta en una concentracién desde
aproximadamente 40,0 mg/ml a aproximadamente 45,0

mg/ml.

La solucién de la reivindicacién 46 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estd en una concentracién desde aproximadamente

0,01 mg/ml a aproximadamente 5,0 mg/ml.

La solucién de la reivindicacién 46 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estd en una concentracién de aproximadamente 5,0

mg/ml.

La 8olucién de la reivindicacién 46 en donde el
portador farmacéuticamente aceptable comprende un

agente quelante.

La sclucién de 1la reivindicacién 46 en donde el
portador farmacéuticamente aceptable comprende desde
aproximadamente 0,005 mg/ml a aproximadamente 1,0

mg/ml de EDTA.

L
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53.

54.

55.

56.

57.

58.

59.

La solucién de 1la reivindicacién 46 en donde el
portador farmacéuticamente aceptable comprende desde
aproximadamente 10 a aproximadamente 100 milimoles de

un amortiguador de citrato.

La solucién de la reivindicacién 46 que comprende

clorhidrato de palonosetrén.

La solucién de la reivindicacién 46 en donde el pH

estd entre aproximadamente 4,0 a aproximadamente 6,0.

La solucién de la reivindicacién 46 en donde el pH

estd entre aproximadamente 4,5 a aproximadamente 5,5.

La solucién de la reivindicacién 46 adaptada para

administracién intravenosa.

La solucién de 1la reivindicacién 46 adaptada para

administracién oral.

Una solucién farmacéuticamente estable para impedir o

reducir una emesis inducida por la droga comprende

a) palonosetrén o una sal farmacéuticamente

aceptable de éste y

b} un portador farmacéuticamente aceptable, en

donde el portador farmacéuticamente aceptable

(23
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60.

6l.

62.

63.

64.

comprende entre 10 a aproximadamente 100

milimoles de un amortiguador de citrato.

La solucién de 1la reivindicacién 59 en donde el
portador farmacéuticamente aceptable comprende desde
aproximadamente 10 a aproximadamente 70 milimoles de

un amortiguador de citrato.

La solucién de la reivindicacidén 59 en donde el
portador farmacéuticamente aceptable comprende desde
aproximadamente 10 a aproximadamente 40 milimoles de

un amortiguador de citrato.

La s8soluciétn de la reivindicacién 59 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estd en una concentracidén desde aproximadamente

0,01 mg/ml a aproximadamente 5,0 mg/ml.

La solucidén de la reivindicacién 59 en donde el
palonosetrén o la sal farmacéuticamente aceptable de
éste estid en una concentracién de aproximadamente

0,05 mg/ml.

La solucién de 1la reivindicacién 59 en donde el
portador farmacéuticamente aceptable comprende un

agente quelante.

(24
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65. La solucién de 1la reivindicacién 59 en donde el
portador farmacéuticamente aceptable comprende desde
aproximadamente 0,005 mg/ml a aproximadamente 1,0

mg/ml de EDTA.

66. La solucién de 1la reivindicacién 59 en donde el
portador farmacéuticamente aceptable comprende

manitol.

67. La soluciétn de la reivindicacién 59 que comprende

clorhidrato de palonosetrén.

68. La solucién de la reivindicacién 59 en donde el pH

estd entre aproximadamente 4,0 a aproximadamente 6,0.

69. La solucién de la reivindicacién 59 en donde el pH

estd entre aproximadamente 4,5 a aproximadamente 5,5.

70. La solucién de la reivindicacién 59 adaptada para

administracién intravenosa.

71. La soluciédn de la reivindicaciétn 59 adaptada para

administracién oral.

72. Un método para almacenar uno o mAs contenedores en
loes cuales estdan contenidas wuna solucién de
paleonosetrédn o una sal farmacéuticamente aceptable de

éste comprende:
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a) suministrar un cuarto que comprende dicho uno o

mas contenedores;

b) ajustar o mantener la temperatura del cuarto

mayor de aproximadamente 10° Celsius;

c) almacenar diches contenedores en diche cuarto

durante un mes o mas,

en donde (i) el palonosetrédn o la sal farmacéutica de
éste estd presente en una concentracién de
aproximadamente 0,01 mg/ml a aproximadamente 5,0
mg/ml, (ii) el pH de la solucién estd entre
aproximadamente 4,0 a aproximadamente 6,0, (iii) 1la
solucién comprende entre aproximadamente 0,01 a
aproximadamente 5,0 mg/ml de palonosetrén o una sal
farmacéuticamente aceptable de éste, desde
aproximadamente 10 a aproximadamente 100 milimoles de
amortiguador de citrato y desde aproximadamente 0,005
a aproximadamente 1,0 mg/ml de EDTA, (iv) la solucién
comprende manitol © un agente quelante, o (v) la
solucién comprende entre aproximadamente 10 a
aproximadamente 100 milimoles de un amortiguador de

citrato.
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73. Un método para llenar un contenedor en el cual estard
contenida una solucién de palonosetrén o de una sal

farmacéuticamente aceptable de éste comprende:

a) suministrar uno o mAs contenedores estériles

abiertos;

b) llenar dichos contenedores con una solucién de

palonosetré4n en un ambiente no aséptico;

c) sellar dichos contenedores llencos; y

d) esterilizar dichos contenedores llenos Yy

sellados,

en donde (i) el palonosetrén o la sal farmacéutica de éste
estd presente en una concentracidén entre aproximadamente
0,01 mg/ml a aproximadamente 5,0 mg/ml, (ii) el pH de la
solucién estd entre aproximadamente 4,0 a aproximadamente
6,0, (iii) la solucidén comprende entre aproximadamente
0,01 a aproximadamente 5,0 mg/ml de palonosetrén o una sal
farmacéuticamente aceptable de éste, desde aproximadamente
10 a aproximadamente 100 milimcles de amortiguador de
citrato y desde aproximadamente 0,005 a aproximadamente
1,0 mg/ml de EDTA, (iv) la solucién comprende manitol o un
agente quelante o manitol, o (v) la solucién comprende
entre aproximadamente 10 a aproximadamente 100 milimoles

de un amortigquador de citrato.
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RESUMEN
RESUMEN

La presente invencién se relaciona con formulaciones liquidas
estables al almacenamiento de palonosetré4n para reducir la
emesis inducida por <quimioterapia y radioterapia con
palonosetrdén. Las formulaciones son particularmente dtiles en
la preparaciétn de medicamentos liquidos intravenosos vy

orales.
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