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Fecha sol lCltUG 29 de julis de 2005

1. Yo, Emilio TERRERD, obrando comg apoderado del solicivante en
asunto antes identificado me refierc al oficio No. 4802 notificads wm
fijacidn en lista del 14 de abhril de 2009,

- A
[ T

2. Mediante memorial radicado el dia 15 de julio de 2009 salicité plalzo
de treirta (30) dias para atender el oficio Mo. 4502,

3. Mediante oficic Wo. 4502 ze puso en conocimiento del solicitante |21
informe gue contiene las observaciones hechas por su Despacho sobre [[la

presente solicitud de patente, Atiendo a las cobaervaciones de la mangra
siguiente:

. 3.1 Da la salicitud de de patente

2.1.1 Deacripcidén

defiala el Examinador gue la solicitud carece de suvstento gpor
cuanto dentro de los ejemplos anexades en la solicitud dnicamente |de
encuentra utna composicidn que corresponde a palonoszetron (¢ una Al
sarmacéuticamonts aceptable) con Manitsl Buffer citrate v un agenpke
gquelante (EDTA) . -~

NIT, 860.041.367-3
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3.1.2 Reivindicaciones

De acuerdo oon el Examinador, el pliegs reivindicatorio carece |de
concision va gue de distinguen dos tipos de formulaciones diferentss.
Asimismo sefiala gue se presentan varias reivindicaciones independientes

quie no son consideradas necesarias para definir la invencicén. ¢3 i

3.2 Andlisis de patentabilidad

3.2.1 Hoveadad

El Examinader considera gue el decumentbo Dl: 03 5202333 afecta ha
novedad de la presente solicited, afirmande gue el elemenFD
caracteristico de la composicidn de las reivindicaciones 32 a 36, 43l a
46 vy 51 a &% era congcido en D1, es decir, ana solucién gque comprenﬁe
palonosetrcn y un portador farmacéuticamente aceptable, :

3.2.2 Hivel inventive ,

Fara este recuisitc se nan citado los documentos 2 :
“OHBRMACEUTICAL FPREFCRMULATION AND FCRMULATICN®, D3: “STRREUSSS FEDER}AL
DRUE  LAWS AND LEMAMIWATION REVIEWY y D3: "REMINGTON FARMACIA ;i“
EDICISONY, considerande que los mismeos afectan el nivel inventivo de|la

solicitud,

For una parte se afirma gue la cormbinacidén de iog documentos D1|y

D? afecta el niwel inventiwve de las reivindicagiones 1 a 3L, 37 a dp,

47 a B0 y 53 a 5%, tada wez gus seria obvic para una persgna
medianamente versada eon la materia obtener una solucidén gque comprefdes
palenosetron, un portador farmacéuticamente aceptable seleccionado he

. manitol, buffer citrato o© EDTA a partir de las ensefianzas diclios
documentos. Lo mismo s2 afirma para la reivindicacidn 57, ya due El
Examinader considera que el documento D3 afecta su nivel inventive
(almacenamients de urn preoducts! v para la reivindicaclidn 58, afectaﬁa

por el documents D4y relagionade con las etapas para llenar [un

reciniente.
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4. Con el fin de superar las cbjecicnes expuestas Se presentan [las

m;_.{

siguientes modificaciones, aclaraciones y argumentos:

4.1 Modificacidén da una solicitud en tramite

De acuerds econ el articule 34 de la Docision 486 de la Comisi@n
de la Comunidad andina, donde se establece ogue le wmedificacién de una
solicitud es posible en cuzlguier momento del tramite mientras |:no
implique ura ampliacidén de la solicitnod inigial, me permito presenfiar
un nueve piiego reivindicatorio conformade por € reivindicaciones. @as
modificaciones reallizadas sobre el pliege reivindicatoerio scn  [las
siguiertes: '

- Tenlendo en cuenta las ocbservaciones del Examinador, se ljha
limitade el pliego reivindicatorico udnicamente a composicicles
guz comprenden  palongssetreon, un  portadeor  farmacsuticamernte
aceptable, buffer citratc y un agente guelante, de manera gue

. la _solucién s¢ encuentra debidamente sustentada  en ||la
descripoidn

- De acuerde con  lo  anterieor, la reivindicacidn princigal

introduce loz componentes vy las reivindicacicnes dependienpes

estan dirigidas a limitar el rango de concentracidn de cada {ino
de ellcs, de acuerdo con las modalidades preferidas de |ila
invencidn

|
1
1
!
- De la misma manera se han eliminado la$ reivindicaciones iue
1
podrian generar confusisn, con el fin de presentar la matepia

de forma clara v concisa

- Se han eliminade las reivindicaciones relacionadas con !el
. almacenamientoe del producte ¥ llenado del recigpiente para

superar las cbhjeciones relacicnadas con éstas

De este modo, oon las modificacicnes introducidas, se presenta||un
cliego reivindicatoric claro concise vy debidamente sustentado en |[la

descripcion. Soligitamos atentamente tener en  cusnta este pligge

reivindicatoris gque cumple cor las disposiciones de la lDeclsidn 486,
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4.2 Analisis de patentabilidad '

4.2.1 Hovedad \‘5 ﬁr

El articule 16 de la Deci=ién 486 establece:
Articulo 16.- Una invencion se considerard nueva cuando no estd comprendida gn e
estado de la técnica. El estado de la técnica comprendera todo lo que haya sldo
accesible al pdblico por una descripcién escrita u oral, utilizacidn, comerclalizacloh o
cualquier otro medio antes de |a fecha de presentacion de la solicitud de patentg o
en su caso, de la prioridad reconocida.

Con hase on este articule v tenierdo en cuenta los argumenfios

expuestos Bor el Dxaminactor, solicitamos atenvamsite Tener en cuefta

i las modificaciones reslizadas schre el plisgo reivindicatorio. De edta
manera ya ne se presentan reivindicaciones dirigidas a vna Compcsici%(:un

gue comprende unlcamente paloncsetron vy un portader farmacéuticamente

. aceptable, por la gue el documente D1 va no afecka la novedad de||la

presente solicitud.

En efecte, la reivindicacién principal modificada hace refereniia
@ Jlos siguientes componentes: 0,032 a 0,2 mg/ml de palcnosetron, |jun
portador farmacéuticamente aceptable, buffer c¢litrato y un ageite
quelante a un pH de 4 a &. Tenierds en cuenta gue el documento D1 no
revela todes lcs elementos esenciales de esta relvindicacion, no puéde
ser considerade 4n documenta valido capaz de afectar la novedad de||la
presante solicitud. Por lo tanto, conslideramcs gue la cbhjscidn a efite

respecto se debhe tener por superada.,

4,2.2 Nivel inventive

. De acverdo con el articule 18 de la Decisidn 486:

Articulo 18.- Se considerard que una invencién tiene nivel inventivo, si para Una
persona del oficio normalmente versada en la materia técnica correspondiente, |gsa
invencién no hubiese resultade obvia ni se hublese derivado de manera evidente|del
estado de la técnica. |
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En primer lugar deseamos poner de presente gque al eliminarse ﬁas
reivindicaciones 57 y 58 del pliego reivindicatoria, la objeciénide
nivel inventive con respecto a log documentos D3 oy D4 ha sideo superada.

)

Ahora kilen con respecte & los deocumentos D1y D2 deseames
sxpresar nuestro desacuerdo con los argumentcs del Lxaminador, toda pez
gue la combinacién de las ensefianzas de dichos decumentos no permitei a
ur técnico wversado en la materia ohtener de manera chvia la presefite

invencicn.

|

|
A gste respecto, consideramos gue un documente < una combinac#én
de &észbos s6lo deben ser considerados validos para la afectacidn de eéte
reguisito, ouande una perscna medianamente versada en la matefiia
epncuentra snselanzas o 2 syugerencias claras scbhre ila manera Qoo Ese
resualve el problems técnico, es declir, scbore la invencldn tal comol:se
ancuentra reivindicada.

. Fara los anteriores efecteos, £]1 método problema solucilén enspfia
gque el primer paso en el aestudic del nivel inventivo de wvna invengion
es determinar cual es el estade del arte més préximo a la invendion

frente al cual é€sla vltima debe ser comparada.

Dicho estado del arte mas praximo es, de acuerds con el Maﬂéal
Endinco de Patentes, aguel gue resuelve el misme problema técnhco |due
oretende resclver ia invengién baje estudic. Lo anterior, por Cuaﬁto
esta seria la informacién a la cual normalmente  accederia  guien
prectende resclver dichko problema téonlico. {

Con 21 ifin e dempstrar el nivel inventive de la soluCJGn
reivindicada se presentar junte con este memarial, dos declaracidghes
del Dr. Daniele Ronadec en las que se establece el saltc cualitativie y
. =l efectoc técnica dgel emplec de un agente quelante con bdias

concentraciones de paloncsetron.

El estads de la técnica més cercanc para este caso es el ejen@lo
13 de Dl. DJicho ejemplo describe una Cormulacisn gue contiene de 1@ 2
100 mg/ml  de  palonesetron, pers no  EDTA,  Sin  embargo, si  la
concentracidén de palonogeltron es muy alts, el EDTA deaestabilizaraila
formuzlacitr, tal come se demuestra en la siguiente tabla 4 de éla
declaracién del Dr. Bonadec en la fecha 22/08/09:

S
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Concantracidon EDRTA Concentracidn Concantracidn Dagradacicn
(%) citrato (md) paloncsetron (mg/ml)
| 0,0 1C B 3, & 0,71% 6 mo.)
0,1 10 J. 4 0,1% {3 mD.)
0,1 10 =z Z,86% {6 mo.] |
0,1 10 3 13,87% [3 mo. ]l
|

Estos <atcs muestran gue el EDTA desestabiliza el palcnosetrkn
cuarde es afiadido en las concenlkraciones proximas al arte previo (Yer
la declaracién &el Dr. Bonadeg). La siguiente figura ha sldo
reproducids con e chjeto de hacor sain mads claro este nunto!

3
DEGRADACIDN & UNA 5 { .
TASA COMSTANTE 1 .
9o 1
D42

COMCENTRACIGN OE
FALDMOSETRON

Tal come pusde ser establecido, =1 EDTA hace mencs estable El
palonosetron cuando las concentraciones se aproximan a las del apte
previo., En contraste, cuande el EDTA es afladido al palonosetron ||en
tzjas cencentraciones, por ejemplo ©,03 a 0,02 mg/ml, comos se descr%be
en las reivindicaciones, el EDTA hace mis estable el palonosetrcon. Efte
eg un resultads superior inesperads, basado en la comparacidn dire?ta
del arte previo mas <escano, el cual demuestra  plenamente |ila
patentabilidad de la presente iavenclidn.

@

Los agentes guelantes son afiadides a los metales guelatos y!a
i

otras especies oxidantes. Una persona medianamente versada en

1
materia no Se veria motivada a afiadir un guelante 3 fDrmulaciojes
liguidas de palonocsetren, dads gque al parecer, los metales estabiliga

Lo

e} medicamento bajo <lertas condiciones, cuando son comparados con

resultados de muestras sin la presencia de metales: (Ver declaracfién
del Or. Bonadeo):
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[ Temperatura ambiente | 40°C TTeDC BO°C
% remanents en el
punto e ticmpo 1C0o TS 3 gg |l

Yinal {palcnosstron
con metales)

% remanerte on ol f
oenta de tiempo | 26,5 2E4 5 22 60 ||
final {palcnosstraon
2in metales) . i
*10 mg/ml de palonosetron; promedio de las deos pruebas !

1

Tal oomo pueds observarse, <l paloaosetron parede volverse xﬁs
eszZable bajo la presencia de metales y clertas condicionss de prueﬂa.
T8to es inconsistente con un producto gue es sometide a una aulo-

cxldacidn catalizada por metales. '

El palecnosetron tamzién exhibe olres comportamientos  gue glon
inconsistentes con un preductc gue es sometide a una auto-oxidachén
catalizada por metales, tal come explica el Dr. Donadeo en el parrdfo
16 de su declaracidn: j

6. El1 neche de gue &l EDTA mejore la  estabilidad del
palonosetron es del todo sorprendente, dado nuestre trabajoe anterjor
con la molécula, en la cual el palonssetron demostrd una estabiliiad
comparable a 3°C tal como lo hizo a a0-100°C. 31 la molécula estuvi%ra
sometida a tna auto-oxidacion {la razor tipica parzs afiadir un agefite
quelante), und esperaria una maycr temperatura  para producir Iés
radicales iniciaderes y una reaccidn y degradacidn mas rapidas.

La obviedad exige una expectativa razonabkle de é&xito. En |jel
prosente caso una persona medianamente versada en la materia no tend%ia
ura expectativa razorable con respectc a Jla estabilidad %el
palonosetron junto con un agente gquelante bajo las circunstancias Que

. s describern en la invencidn, i

Por 1o tanto,  teniends en cuenta  Gue  ninguno de  los 405
documentos citados por el Examinador ensefia © 3suglere este efefito

técnice, consideramosz gue la objecién de niwvel inventivo debe tenepse

por superadsa. -
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5. Puestao gue se han atendido a czbalidad las observacicnes hechas

wor 8w Despacho sobre la presente solicited de patente, atentamente
solicito oue se continde su tramitacidn. !

|

|

|

6. ANEXOS

s Nuevo pliego reivindicatoric conformado per 6 reivindicaciones

s Formulario de modificaciones cgorrespondiente

« Copla de2 la declaracidn del Dr, Bonadeo.

Sefora Jefe,

o

A I\"x”;f-’.r_..h--_ — T

e e -

EMILIC FERRERC
T.F.4, Mo. 31.5285

COLO-14871-841-001-3
e TSN IMENID- 157 AT VWECLAET 1
¥ HNo. ¥-Z008-1SET67NIMA
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FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

FO soucnrun BE: e T :

D_ Gurrecclon dé Errur Matena] E‘l Mnd[ﬂcaclén a una sallcltud

Nombre: HELSINN HEALTHCARE SA - e i
Snmedad cc:-nstltwda y exnst&nt:—:— bajn Ias Iayes de o

SRRl IDENTIF'CﬁC'm
'mmamﬁn ProcBox7, e LTt e
. ;CH 6915 Pamblo-Nnranm IRPIRIRSEE IR +X o f:l

'Dnmlcllio Pambm Noraheo, N T
-~ Buizg - ST e e N

Espacio resarvado para el adhesive de radicaciar

SOLICITANTE |

Taléfono: 548 02 70 Fax: 2489 a0 70
.| E-mail: chent caveliet. com

IDENTIFICACION
Nombre: Emilio FERRERO
Direccién: Carrera 4* No, 72-35 ce. NIT
REPRESENTANTE |Teléfono: 347 36 11 Fax: 21792 11

O APODERADO e nail:  cavelisr@cavelier.com

C.E. D Ctro

Numero: 438.018 TP 31

“Numero de expadfente S

eF examan de patentabllldad saa realizado snbre estas nuevaa r‘eWindmacmnES praaantadas

@ Cnmpmbanta :la pago Nu L .

. Facha

O Anexos
D Comprobants de pago de la Basa por $3111.000, por corcepte de modificaciones.

Comprobante de page per reivindicaciones adisionales después de la decimoquinta
reivindicacian por

]
D FPoderes, sifuere el caso
L]

Documento qus acredita la existencia y representacian legal de las partes, cuando sean
parsonas juridicas. )

c E 438 519 de Usaquén T F A.-31 92_
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REIVINDICACIONES

1. Una solucién farmacéuticamente estable para prevenir ¢ reducic la nemesis,
caracterizada porgue comprende.

a) de 0,03 a 0,2 mg/ml de palonosetran o una sal farmacéuticaments aceptable de
éste; v

b} un portador farmacéuticamente aceptable que comprende manital, un
amortiguador de citrato ¥ un agente quelante, aunpH de 4 a 6, !

2. La solucion de |a reivindicacion 1, caracterizada porque comprende de 0,005 a 1.0
mg/mi de EDTA.

3. La solucidn de la reivindicacian 1, caracterizada porgue comprende de 10 a B0 mg/mi
de manitol.

4. La solucidn de la reivindicacion 1 caracterizada porque comprende de 10 a 100
milimoles de un amortiguador de citrato.

5. La solucion de la reivindicacion 1, caracterizada porque comprende de 0005 a 1,0
mg/ml de de EDTA, de 10 a 80 mg/m! de manitol y de 10 & 100 milimoles de un

amaontiguador de citrato.

6. La sclucion de [a reivindicacion 1, caracterizada porque comprende aproximadaments
0,05 de palenoseiron como clorhidrato de palonosetrédn,

JMSWIMBND-156884WPC 14871
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IN THE UNITED STATES PATENT OFFICE
Inve Application ni:
Cplderari, et ).
Serial Moo 117186,311
Filing Date:  July 21, 2005
Title: LIQUID PRARMACEUTICAL

FORMULATIONS OF
PALONOSETRON

A e o e e e n e n e

DECLARATION OF DANIELE BONADEQ, M. Cher. Pharm.
Y CFR.§1.132

[, Daniele Bonades, hercby give this declaration.

1} My name s Danicle Bonadeo,

iy I am an irrventor for this application.

2} 1 am aiss Firector, Head of Corporate Techrmical Alfaivs, Manufacturing COrperaticns, for
Helsini Healhcare SA (“Helsinn™), the assipnee of the above-referenced patent
application,

Ly} One of iy ob responsibilities at Helsing is to ensure that Helsinn's divg prodicis are
sfabie, and that adeguate testing is performed to ensure such stability,

5} Cue of Hzlsion's main products is palonosetron hydrochlaride, which is marketed in the
United States os Aloxi®. The product is marketed in injectable form and marketing
authorizatign has been obtained for gel-cap dosage form for the treatiment of neusea and
voriting rom chemotherapy, radiotherapy and gencral surgery,

6} Numerous stability studies have been performed on the infectable formulation of
palorosetron over the years to evaluate how changes to the formulation and
manufachiving provess would impact stability, These studies wers performed by Helsinn,

our contract rmanufacturers, and the owner of palonosetron before wae sequired the drug.

TIas5w]
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132 Declaration of Daniele Bonadeo

U.SSN. 11/186,311

Page 2 0f 9

All of our studies, regardless of the formulation parameter which was varied, show that

the stability of palonosetron genemily improves as the concentration of palenpsetron is
reduced, and that concentration is the most important determinant of product stability.

Table | contains the results of one of our stability studies, conducted in a phosphate-

buffered, salime solution at pH 7.4,

TABLE 1. Palenosetron HCl Concentration-Stabiliey Study (pH 7.4, 40 °C)

Patonasetren HCl Cone. % Palonosetron HCI Remaining at |

{mg/ml, a5 free hase) | 3E
1 week 21 weeks 5 weeks 8weels |-

5.01 100 #

0. 100 100 101 |

1.0 ' 1t 99 &~ | |

10 94 93 7 o ¥

30 102 73 49 .-

As can Dbe seen, the stability of the molecule improves in this formulation as its
concentralion decreased, with greatest stability seen below 0.1 mg/ml. We made this
same uhscrvation io other studies, as discussed in greater detail below.

We glso performed a pH-stability study to determine the best pH at which to formulate
the moleculs. The study was conducted with 60 meg/mli palonosetron aqueous solutions,
buffered at pH 2.0, 5.0, 7.4 and 10.0. No ingredients were present other than the pH
adjusting agent, pH bnffer, and palonosetron. The vesults are reported in Table 2.

P
TABLE 2. Palonosetron ICI 80 *C pH-Stability Study
pH &t Room pH at Reaction Bulfer Tay
Temp. Temp. {days)
2.0 2.0 1.0t M HCI 76
30 5.4 Acetate Mot determined. 98.2%
remaining al 252 days
| 7.4 73 Phosphate 130 \
10 9.4 Carbonate 270 ol

2536648 |
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132 Declaration of Daniele Bonadea
US5N, 11/186,311
Page 3 of 5
The results demonstrate that the molecule is extremely stable at a pH of 5.0, when
maintained at a low palonosetron concentration such 60 meg/ml, and that stabilizers and
ihe Jike are unnecessary 10 maintain that stability.
We also conducted additional studies to evaluate the impact of various excipients on
stability, and improve the stabiiity even flither,
After settling on mannitol and a ciwate buffer for the formulation for practical reasons,
we studied the effect of patonosetron and EDTA conceniration on stability, maintaining
the pH constant at approximately 5.0, and keeping the same tonicifying agent {mannitol}
and buffering agent (trisodium citrate), Stability was measured based on the percentage
of palonosetron that remained undegraded at 1, 2, 3 and & months, under standard
conditions of accelerated stability testing (i.e. 40 °C).
The results are reported below in Table 3.

TABLE 3. Formuiaticn Oplimization Study

2536645v]




132 Declaration of Daniele Bonadeo
U.55M. 11/186,311

Page 4 of 9
Farmulatiawn [1) Potency Degradation Pragucts
% Labe! Strength) (Total % Label Strength}
FaloLonc.  Buif EDTA | Sterage [1me (mo. ) at 495 Rate Storage Time {mo.) at 40 C Rat
[ Lonc. Canzk. a
Can Con
C. 5t,
[FH 13] [% wir) g 1 T 3 & {4} 1 i 3 6 [
0.10 i} Q.00 10 193 99 o0 100 D29 4,30 .45 .61 087 01§
1
G40 4 £.00% 10 08 103 108 104 D& 024 04  gas  QT0 01
.l
.40 Bl 0,000 %9 90 98 10 95 0TI 007 044 pds 192 033
[ i .00 o eg 97 %7 85 .58 013 Q0% o 07 Ol
040 3 G050 0 103 w03 103 ez 0.5 0.07F 008 G108 003
Z
.40 10 Q.10 I AR 9.9% G170 4.0h 00 001
1
C.40 23] 1300 0 9% 93 100 %% -ihET oo 000 02 043 002
i
140 ¥l .05 ST T v ST R 111 N1 T + B - 21 0.0E oIk 037 006
il
1.60 i ©.050 oy R 99 %3 0N 045 0.Er L 2T 0.3
1.20 4n 0000 9F 94 g6 %7 BE -1,73 036 140 1.9 877 1.49
1.30 n 0.007 o 9g 97 %8 9% 00 ko3 03F el 173 0.0
.50 L] 0.000 10 8y -3.28 404 7B 2.52
1
2.50 40 0.400 10 LT -1,78 LI 438 1,45
g
2,50 20 %] 1] 7 95 -1.50 LEF 40 1.34
a
2,50 B 0.050 1] By o7 L1 079 .07 0.36
o
L0 35 0000 10 g0 0z 98 -1.98 (£ I T S - S I O I
o
i ] 0,450 9% 9§ 9% 00 e 4B 140 w32 147 W03 el
5.00 &0 0,400 0 100 %8 -1.16 ¥ 2% 556
]
506 (11} (151 1w q0e 100 99 075 L TR S 1
1
500 ] 0.000 4 499 48 93 .1.92 193 295 1R
500 ] 0.050 10w 95 9% 9 -2, 316 388 @14
i
5.0 B {.050 10 191 %7 98 -1.56 A6 49 7D
qd
5,00 0 0,100 B 98 53 91 “L.E2 245 439 755
5.00 10 0,100 9 9B %5 85 -4.37 I8 day 1387
i. Lots are sorted by Palonosetran HOI concentration, EDTA concentration gnd bulfer concenteation.

AlL Lats enntsin mannital a2 the tonigifylng agent.

Palonosetron eoncentrations are in my.f mb free base aqulvalents.
Citrate buffer concentrations are mitlimalar, AL formuiations are pH 5.0,
Fate constants are caloulated with degradation product concentrations [n e significant digs.

15)  One notable observation from these results is that the presence of EDTA Improves

stability at low paionosetron concentrations, but actually decreases stability at high

palonosetron HC! concentrations.

153l |
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Page 5 of @

The fact that EDTA improves the stability of palonosetron at al] is somewhat surprising,

given our earliest work with the molecule, in which palonosetron demonstraled

comparable stability at 5 °C as it did at 60-100 °C. [ the molecule were undergoing

arto-oxidation (the typical resson for adding & chelating agent), one would expect lhe

higher temperature to produce more radical initiators and a faster reaction and

degradation.

The fact that the chelating apent consistently improves the molecule’s stability only at
lower concentrations is also an intriguing discovery.

Based on the results in Table 3, we prepared several graphs to inform our analysis,

including the response surface plot depicted below as Figure 1. This graph plots

degradation rate constant as a function of EDTA concentration and patonosetron HCI

concentration, holding the buffer strength constant at 20 mM. A lower degradation rate

constant indicates a more stable formulation.

"J'_.ﬂ,qq_-‘r PYTAR T DAL R

FIGURE 1

Ag can be secn, the stability of palonosetron improved as its concentration was reduced
across the entire range of conditions studied. This same result can be seen when the
buffer strength is varied, as shown below in Table 4. These results are consistent with the

results reporied above in Table 1, and reinforce our opinion that palongsetron.

concenteation is a-critical factor for the stability of palonosetron formulations. ™7 V0 f

—_— !
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H
) o it
TABLE 4 P o
EDTA Cotte, Citrate Cone. puloaiseiron | %8 Degradation
{ Mot sw} (T | Cent, (meml) atGmo.

R R {4 0.71%
i 10 5 1.56%
8 50 g1t B97%
0 2q 12 1.73% ]
i 20 [¢Za) 4.04% (3 mo.)
] [ (0.1 I 0.7%
1] 44 1.2 B.77%
0 44 2.5 __1.439% (3 moy
0.1 04 0.1%
0.l ) 11.87{3 mo.}
0.] 50 G 0.13%
0.1 50 [E 7.55% (3 mo.)

nﬁ_]':‘ fai‘lbzw'(}fg
€A

200 We also prepared a contour plot of potency rate constant as a funetion of buffer and
EDTA concentrations based on the data reported in Figure 3, at a low palonosetron

concentration (0.4 wg/ml), This plot is depicted below in Figure 2;
T towie el 18090 sp ol s

.10

X \i
.
NN

21)

a.00 T T
o bda) 44 - 1+] B0
bud{fer
FIGURE 2

Ag can be seen from this fipure, at the low palenosetron concentration depicted, there is a
repion of no apparent degradation with EDTA from 0.025 to 0.075 % wiv and buffer

from 1010 40 mbd. This region is marked by the B symbol.
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22)  The foregoing results should be contrasted with the stability of the intravenous
formulation reported in example 13 of the Berger 5,202,333 patent (“Berger *3337).

23) The Berger <333 formulation used a higher palonosetron concentration than we
eventually seifled upon (10-100 mgimi for the Berger *333 formulation ve. 0.05 mgm!
for the optimum formulation in the present invention), and a Jowet pH (3.7 for the Berger
‘333 formulation vs. 5.0 for the optimum formulation in the present inventiornt).

24)  The following Table 5 compares the formulations deseribed in Berger ‘333 example 13
and example 4 of the current application, and their relative stability:

TABLE 3
7 | Berger ‘333 Example 13 Example 4 of Fresent
_ | Intravenous Formulation Application ]
Falonasetron 10-10Omp * 0.05mg |[
Hydrochloride o
| pH . N o 5.0 |
Dextrose monohydeate q,s to render isotonie --
tonicifying agent o o
Manmitol tonicifying agend | -- 41.5 mgim]
Citric acid monohydrate 1.05 mg __|1.56mg L
| Sedium hydroxide™* 0.18 mg q.8 to pH 5.0 =05
EDTA o 0.5 mg
Trisodium citrase == 3.7 me
Waler for injection [ 9.5. 10 1.0m| (g% to L0 ml
12 Y ear Stabitity? [NO " [YES
% Assuming compoung of formula 1 in Example 13 is pslonosetron
*w A ssumes formulation requires pH ingrease
25} This comparison shows, once again, that palonosetron concentration and pH have the

most significant impact on the stability of the farmulation.

15ip648v1
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The fopmulations differ in terms of tonicifying agent, but 1 am unaware of any litsrature

that would suggest ihat changing the tonicifying agent from dextrose to mannitel in &

system such as this can have a bearing on the stability of the formulation. A study we

performed comparing mannitol and saline, summarized betow in table §, supparts this

apinion.
TABLE 6. Chemical Stability Summary of Palonosctron HCI Injection Citrate
Formulations
Formulation (1) Potency Tregradation
1 (% Label Strength) Producis (Total %
Label Strength)
Lot# Tenicifier | Buffer | AtOmo, | AtImo, | Atdmo. | Atkmo.
Conc{2) 4 °C 40°C 40°C 40 *(]
18635-DME-045-05 | Manniiol 20 95 25 (45 1.85
18635-OML-045-04 | Mannitoi 40 04 a3 1.41 4.32
18635-DML-045-06 | Mannitol 50 a3 o4 1.20 3.80
18635-DMIL-045-08 Saline 20 o8 95 046 218 |
18635-DML0d45-07 Saline 4 o8 54 .44 4,54
18635-DML-043-09 Saline B0 o8 B4 150 | 310
1 Palonosetron cancentration is 10 mg/mL as free base equivatents. Lots do net contain
EDTA.
2, Citrate buffer concentrations are millimolar. All formulations are pH 5.0-

The formulations also differ in terms of the buffering mechanism (Berger ‘333 uses citric

acid as a buffering agent while Example 4 uses citric acid and sodium citrate), However,

the buffering agent is incorporated to maintajn the solution at the prescribed pH, and
would not be expected to significantly influence the stability of the formulation except

through its pH maintenance capacity.

2536648v]
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L declare that all statements made herein of my own knawledge are true and that all statements
made on information and belief are believed to b.e trie, further, that these statements were made
with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section {001 of Title 18 of the United States Code. | declare under
penalty of pejury that the foregoing is true and comrect,

Dated: Pebruary gt} , 2009 ﬂwaﬂ-& ﬁm&/&—ﬂ

Daniele Bonadeo

25366d gy |
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Inre Application:

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

)
) .
Calderari, et al. } Examinet: Shiriey V. Gemben
. y
Sertal Mo, 11/388,270 } Art Unit: 1614
}
Filed: March 24, 2006 }
)
For:  Liquid 'harmacentical )
)

Formulations of Palonpsetron

SUPPLEMENTAL DECLARATION OF DANIELE BONADEO
J7CER.1.132

I, Daniele Bonadeo, hereby give this declaration,

1)
2}
3)

4)

5)

6}

7)

My name is Daniele Bonadeo,

I previously gave a declaration in this application on February 9, 2009.

In that declaration | reported the results of twe sets of stability experiments with
palcnosetron that are inconsistent with an guto-oxidation pathway of degradation, or a
degradation pathway catalyzed by ionic species.

In particular, 1 made reference to earlier work with the molecule in which we observed
that the stability of palongsetron improved as its concentration in water decreased. See
ot 7

[ also made reference ta earlier work with palonosetron it which we observed that, as the
temperature was raised above 60 °C, the stability improves such that at 100 °C the
percent drug remaining was the same as that at 5 °C. 3ee par. 16, A summary of this
stability data is reproduced in Exhibit 1 hereto.

The effsct of metal ions (I ppm each of iron, chromium, and copper ions) on
palonosetron stability has also been studied, and is reported in Exhibit 2 hereto,
Surprisingly, metals do not consistently catatyze the degradation of palonosetron. 1n fact,
the metals actually appeared to stabilize the drug under some conditions, as compared to
the dats for samples without metals. See Exhibit 3. This was mast obvious for the 10
mg/m) sample at the § week time point for the room temperature, 40 °C and 60 °C data.
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_ Serial No. 11/388,270
Supplemental Declaration of Daniele Bonadeo
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FPage 2 of 5
All of this data points away from an auto-oxidation pathway, which is the usual reason
for adding a chelating agemnt such as EDTA in the first place.
While the EDTA that we add to our palonosetron formulations could be improving the
stability by chelating metal ions, we actually postulate a different mechanism, based on
the ability of the EDTA to break up micelles that destabilize the molecule.
In particular, we postulate that the results we have observed are due to the formation of
drug micelles at a2 molecular level, and that these micelles faciitate a radical chain
oxidation mechanistn by reducing the distance between drug molecules thereby allowing
hydrogen ebstraction to occur efficiently.
Under this theory, the chelating agert stabilizes the formulation by breaking up the
micelles, and dissociating the drug into 2 more stable monomeric form.
This theory could eprain.tha unusual concentration effect that we have observed for this
molecule, since the molecules would be more likely to form micé]les &t higher
soncentrations of palongsetron. This thegry could also explain the unusual temperature
gffect, since the higher temperatures would likely break down the micelles and promote a
more stable molecule, This theory could even explain the metal ion effect, since the
hinding of metals to the drug in a specific geometry could disrupt the aggregaleﬂ migellar
form of the drug, resulting in monomers of greater stability,

I declare under penaity of perjury that the forepoing is true and cotract.

Dated: June §, 2009 /ﬂjw
D

aniele Bonadeo

2513170v2
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Supplemental Declaration of Daniele Bonadeo

EXHIBIT 1

The Chemival Stability of Palonosetron at pH 7.4 Under Air as a Funetion of
Drug Concentration and Temperature. >

Percent Drug Remaining at:

Temperature® 1 week 2 weeks 5 weeks 8 weeks
5°C - - - - - - 97, 96
RT - - 140 £9- : 27, Bb
45% o440 oF 51, 62 234, 224
&0°C 28 55, 54 22°23° 245 23° 21F
80°C 94 714, 71t 50, 77 48, 72
100°C 100 98, 98 95, 96 94¢, 94°

* 10 mg/mll palonoscteon selutions wers .01 M phosphate buffer with the ievic strength
edjusted 1o 0,15 M with K.C1. Solutions were flamed scaled in Type [ colorless ampules and
Em‘tbc’ted fram hight

Solutions were colorless except whers noted.
* Pale yellow solution.
“ Pale brown solution.
"Yellow sofution.

26011702
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EXHIBIT 2

The Chemical Stability of Palonogeiron at pH 7.4 Usder Air a5 a Fonction of Temperature in the Prosencs of
EDTA and Metals,*

Thug Cone. Percont Drug Remaining at:

Temperature” 1 woek 2 wocksy 5 woaks i weaks
L taglml wi ‘
soC - - - - .
ET - - - - - 59, 101
4FC 5 Lo - 44, b0
e - - B, 100 .- 98, Y%
e o8 7, 93 . &4, 94
1097 34 52, 82 - - 24, 24
10 mp/ml with Metals'
so0 . - - - 92, 161
ET - - - - 100, 100
40°C 101 100 .- 50, 160
§0°C .- 209, 107 - - 167, 100
g 109 140 .. god, og?
1*C g9= g5* - - g2

L0 mgiml with 0.1 %6 A

C - - - - .- -
RT - 95, 100 g .-
4PC - - 77, 98 54, 91 .-
arc - 82, 82 L1y - -
80°C - - 747, 74" y U .-
LeonC - - s 634, 634 .-

" Solutipns were 0.07 M phosphate buffer with the lonic strength adjusted to 0.15 M with
KCL Solutions wers flamed sealed in Type | colorless ampules and protected from light.
¥ Solutions wers coloriess txespt whers noted, " Pale yellow solution, ® Pale hrown
solation, * Yellow solution, "Dark yellow solution. ® Dark brown solution,
*RTis23°C+1.5°C.

!'The resction with metsls used 1 ppm cach of iren, chromiuem, and copper ions,

20139




EXHIBIT 3

Serial No. 11/388,270
Supplemental Declaration of Daniele Bonadeo

The Chemical Sebility of Palonosetrar et pH 7.4 Under Airas 8 Finction of Drug Concenration and Tempemlure*®

[mug Cont,

Tempemtyg, — ]wesk

200 mgml

by
RT
40°C
&
Ll
100°C

=0
RT
40°C
a0°C
g
161°C

7
ET
40°C
g
1a
|20

570
RT
q0°C
e
L
LG

50 mgdml

oC
RT
A
it
20*C
e

¥

106
9%

Percent Drug Remaining at:

Lol

101
99
i

L

L0, 106
T
9%, B8

Lal
i
1
1od, 92

10

3
55554
it
98, 98

97, 100
13

iﬂ’ g7
o

e

LI B
'

'
LI T

B49-

1, 62

23 2, 24
a0 17

95, Ut

1 wrptks

too, 161
1), 5%
160, 161
#4, 50
g2, B2

108, 100
1oL, 1o
Lom, 101
L0, 190
100, &9
95, B8

L, 160
L, 160
59, 90
100, 100
100, 160
94, 96

¥T, 96
gr, &5
23d, 224
73, 21t
485, 71
o, 4

* Solutions were 0.01 M phosphate buffer with the ionic strength adjusted to 0.15 M with KCL.

Solutions were flamed sealed in Type 1 colorless ampules and prntr.c'u:d from light.
b Solutions were colarlesy except where noted, Fale yellow solution. © Pale brawn

solution. ® Yetlow solution,  Dark yellow solution,
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020
Bogota, B.C.,

Abogado
EMILIO FERREROQ.

ASUNTO Radicacién 05 074968

Tramite ao2

Evento 001

Actuacion 430

Oficio D”';: o

Folios 4 b
FPatente de [nvencion |Z| F'atente de Modelo de Wilidad ':I
Via Nacional D
Via PCT {fase nacional) IZI Cap. | I:l Cap. 1l E
No. Sol. internacional PCT/EPZ004000885

Fecha de Presentacidn Internal. 30-01-2004

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 ¢
la Decision 486 de la Comision de 1a Comunidad Andina, se le comunica:

Documentos estudiados

Descripeién: Folios: 81 & 1-13 {como se radico inicialmenﬁ%}
Reivindicaciones: . Folios: 114 a 127 {como se radicd inicialmenqn{s)
Folios: 141 & 151 Primera Modificacién. |
Folio : 193, Segunda Modificacidn. ;
Prioridad: Folie 1 { 30-01-2003, US60/444,351).

Respuesta del solicitante  Folios: 184 a 194 y Folios 194 a 207,

Se acepta para estudio @l capitulo reivindicatorio del folic 193,

Obhjeto de la invencidn

Titulo de 1a solicitud: Fermulaciones Farmacéuticas Liquidas de Palonosstron.

Ei objeto de la presente solicitud conmste en:

Suministrar una formulacién de clorhidrato de  palonosatrén con establlldad

farmacéutica creciente.

e ——
.

ol



