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1, Vo, Emilio FERRORO, obrando 001110 apoderaclo del solicicante BE 

asunto antes identificado me reflect at oficio No. 4502 notificado I 

fijaciOn en lista del 14 de abril do 2009. 

2. Mediante memorial radicado el dia 15 do julio de 2009 solicitØ pL 

Ad treinta 1301 Ties pore atender ci oficio No. 4502. 

3. Mediante oficto No. 4502 Se puso en conocimiento de- solicitante 

informe que cor.tiene las observaciones hechas per su Despacho sobre 

present, saflcitud de patente. Atiendo a las observaciones de To man, 

siguientet 

2.1 fls la solicituci de de patente 

3.1.1 Descripción 

SeSala ci Examinador due Is solicitud carece de sustento 

cuanto dent.ro do los eDeTplos ariexados CII la solicitud Onicamente 

enruentra ma composicion due corresponde a paJonosetron (0 una 

farniaceutiramente aceptable) con Merited Buffer citrato y Un agel 

quelante IEDTAI - 

NIT. 660.041.367-3 
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3. 1.2 Reivindicaciones 

De acuerdo con ci Exarninador, ci pliego reivindicatorro carece Ie 

concision ya one de d1stinguer dos tipos do formuiaciones diferent . 

As.imisnio seæala one Se presentan varias re.i.vindicaciones independien Ed 

clue no son consideradas necesarias para definir In invenciôn. 

3.2 na1isSs de patentabilidad 

32,1 Novedad 

El Exari.iiador considera quo ci documen to Di: US 5202333 afecta Re 

novedad IT III presente solicitud, afirmando one ci eleme 

caracteristico de It camposición de las reivindicaciones 32 a 36, 4 a 

46 y 51 a 52 era conocido en Dl, cc decir, una solution que compre de 

palonosetrcn 
y 

un portador farmaceuticamente aceptabl.e. 

3.2.2 Nivel inventivo 

Para este recuisito Se ban citado 1.05 documentos 

"PHARMACEUTICAL PREFORMULATION AND FORMULATION", D3: "STRAUSS’ FEDS 

DRUG LAWS AND EXAMINATION REVIEW" 
y 

D3: "REMINGTON FARMACIA U. 

EDICION", considerando one Los mismos afectan ci nivel inventivo on la 

soij,c:ttud. 

For Inc pane se afirma que In coirbinacion de los docunientos D V 

OR afecta ci nivel inventivo de las rcivindioaciones I a 31, 37 a 11, 

47 a 50 
y 

53 a 56, tone vez que seria obvio pna una pers he 

medianamente versada on IS materia obtener una solution que compre ide 

palonosetron, Un portador farmaceuticamente aceptable seleccionado ke 

Smanitol, buffer citratn 0 EDTA a partir de las ensebanzas did Soo 

documentos. to mismo Se alirma Earn la reivindicaciOn 57, ya que el 

Examinador considera que e]. documento 03 afecta on five], invent do 

(aimacenamiento de Un producto) 
y 

para It reivindicaciOn 58, affect 

por ci documento 04 
y 

relacionado con Lis etapas para lienar an 

recipiente. 
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4, Con el fin de Superar las Dbjeciones expuestas Sc presentan 

zig erxtes niodififeelings, aclaraciones y argumentos: 

4,1. Modificaciôn de una solicitud en trÆ,nite I 

Dc acuerdo con ci articulo 24 de la DcclsiOn 486 de la Cnmi5 

de If Coir.unldad Andlna  sonde Se establece qua la modification de 

solicitud as posible an cualquier momento del trÆmite mientras 

implique dna ampliaciOn be to solicltud inlcial, me permits preset 

on nuevo pilega rolvindlcatorio confarnado for 6 reivindloaciones. 

modificaciones rea. izadas sobre ci p1 iego reiv.i.ndicatorlo son 

aiguier.tcs: 

- Tenenda an clients las observacianes del Examinador, Sc 

limitado ci pllego relvindicatnrio Unicamente a camposicic 

quo comprendan palonosetron, Un portador farmaceuticamc 

aceptable, buffer citrato y un agente qoelante, de manera 

la soluciOn Se encuentra debldamente sustentada an 

descripciOn 

- DC acuerdo con to anterior, to reivindicaciOn princi 

introduce los coinponontes y las reivindlcaciones dependier 

estÆn dirlgidas a limitar ci range de cortcentración de cacla 

de ellos, de acuerdo con las mndalldades preeridas de 

lnvenciOn 

- Dc is misrna manera as han eliminado las reivndicaclones 

podrlan generar confusiOn, con of fin do presentar la meta 

de forma clara y concisa 

- Se han eliminadn las reivindjcaciones relacionadas con 

almacenamientn del producto y llenado del reclpiente 

caterer las objeciones relacicnadas con ostas 

Dc este model con las mcdlflcacinnes intrnducidaa, Sc presents 

pliego roivindicatnrio claro concise y dobidamonte sustentado en 

descrlpc!On. Snlio.itamos atentamente inner an cuenta este ph 

reivindicatonio one cumple con las dlspoaicinnes de 18 necision 486, 

3 
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4 2 AnÆljsis de yatentabilidad 

4.2.1 Novedad 

El articulo 16 de is Decision 486 estabiece: 

Articulo 16.- Una inversion Be considerarØ nueva cuando no estA comprendida c el 

estado de la tØcnica. El estado de Is tØcnica comprenderÆ todo to qua hya Ido 

accesi ble at p6 blico par una descri pcion escrta U oral, utuización,  comercalizacit n 0 

cuarquier otro media antes de Is fecha de presentación de In solicitud de patent m o 

en so caso de la prodded reconocida. 

Con base on este artloulo y teniendo en cuenta lot argumer 

expuestos pot ol £xantnadnr, soi3.c tarnos atentamente tener en CUE 

las modlficaclones reaiizadas sobre ci pilego relvindlcatorlo. Dc � 

manera ya no se presentan re.i.v.i.ndl caclones dirigidas a una Composac 

que Comprende Onloamente paionosetron y un portador farmacØuticame 

40 aceptabie, pot- la clue ci documento Di is no afecta 15 novedad de 

presente soilcltud. 

En erecto, is relvindlcaclan princ.Lpai modlticada hace referer 

a Ins siguientes componentes: 0,03 a 0,2 mg/mi de palonosetron, 

portador farmaCØuticamente aceptabie, buffer citrato y Un age 

queianto a Un PH de 4 a 6. Teni er-do 5:1 cuenta que ci documento Dl 

reveia todos lot elementos esencisies de esta reivindicaciOn, no PU 

5cr canslderado on documento vaiida capaz de afectar la novedad de 

Presence solioltud. nor 1° canto, consderamos que la objeclon a C 

respecto Se debe tener Per, superada, 

4.2,2 Navel inventivo 

Dc acoerce con ci articulo is de is DecisiOn 186: 

Articulc 18.- Se con5iderar6 que una invención tiene  novel inventivo, Si part 

persona del oficio normalmente versada en Is materia tØcnica correspondiente, 

invendón no htibiese resultado obvia ni Se hubiese derivado de rilanera evident 

estado de la tdcnica. 

4 
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On primer lugar deseanos poner de present- qua a]. eliminarse 

reivindicaciones 5�7 y 58 del pliego reivindieatoriu la obj eciOn 

n.ivel inventivo can respecto a .1.05 documer.tos D3 y D4 ha sido supera 

Ahora blen con respecto a los documentos Dl y 02 desea Os 

expresar nuescro desacuerda con los argumentos del Examinador, toda ez 

Crae Is cotthlnaclOn its las enseflanzas de dishes documentas no permi te a 

un tOcnlco verado en la material obtener be mantra obvia la prese to 

invenciOn. 

A rate respecto, considerama, cjue on documento 0 una camblna 

de esbos solo deben 5cr considerados vÆildos para Is afectaclon be 

requislto, cuando una persona medianamente versada an to mat  

encuentra enseæanzae 0 sugerencias claras sabre is manera onma 

resuelve el probjema tØcnica, as declr, sobre 2a invenc.lOn tal Corn! 

000uentra relvindlcada. 

Pare los anteriores efectos, el metoda problems solution 

qua at primer pass an el estudio de.l. nivel inventi.vo its une it 

as detcrmthar zuÆl as at estado del arte mae proximo a Is ir 

frente at cual esta Oltima dabs 5cr comparada. 

Dicho estado del arte mÆs prOximo es, or acuerdo can at Ma 

Andino de Patentes, aquel die rcsuelve �1 mismo prnblema tØcnico 

pretends resolver is i.nvenciÆn bajo est.udio - no anterior, per CU 

esta seria is Informacion a a cua nornalmente accederia c 

pretende resolver dicho problena tarn .Lcn - 

Con at fin do derrostrar at nivel insert ivo de la solu ton 

reivindicada as presenter junto con este memorial, due declaraci thee 

del Dr. Daniele Bonadeo an las one se establece el salto cualitatl 

01 etecto tdcnlcu del empleo do in agente quelante con b as 

concentraciones de paloncsetron. 

El estado de la term or nas cercano pare este caso es el eje Vlo 
13 as Dl. riche cjernpin describe una -ormulacion re cnntiene de 10 a 

’go mg/id its palonosetron, pero no EDTA. Sin embargo, Si la 

concentraclan de palonosetrnn Cs muy Its, el EDTA desestabilizar Is 

formulacior., tal coca Ce demuestra cii la siguiente tabla 4 de la 

declaraclOn our Dr. Bonadeo an Is recha 02/D9/g91 
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ConcentraclØn EDTA 
(%) 

ConoentraciAn 
citrato mM) 

ConcentraciAn 
paionosetron (mg/mi) 

DeradaciÆn 
- 

0,0 10 3,4 
- 

0,1 10 3,4 0,1%(3 _no.) 
I0,3 10 

- 

5 

_0,71%(6 

2,86%(6no.1 
10 5 _13,80%(300,) 

Estos datcs muestran que ci EDTA ciesestabiliza ci palsies 

cuando es anadida en las concentraci.ones proxinas al arte prevlo 

is deciaraciôn del Dr. Bonadeo) - La sigulente figura he 

reproduclda con eL objeto de hacor sun mac clara este punto 

DESRADACION ALJNA 
TA8A CONSTMfTE 

40 

cEwTeAeIopI D 
rIOSrTRd 

Tal coma puecle sr establecldo e]. EDTA hire menos estable jol 

palonosetron cuando Jas concentracianes Se apraximan a ].as del site 

prev:i.o En contraste, cuando ci EDTA es anadido al palonosetron len 

tajas concentracionos, par ejemplD 0,03 a 0,02 mg/ml, coma Se descr?e 

en las reivindl.cacionas ci sum hare mÆs enable ci pa.thnosetron. E the 

cc Un recultado superior inesperado, basado an la comoaraclOn dire ta 

del arra previo mÆs cercano, ci cual demuestra plenamenta ha 

patentahilidad de is presente invenciOn, 

Las acentes quelantes son afladidos a led metals quelatos a 

otras especies oxidantes. bra persona medianamente versada en ila 

materia no Sc veria matvada a aadir Un quelanto a formulacio es 

liquidas de palonosetron, dada one al parecer, los metaled estabiiian 

ci medicamento baja ciertas cnndiciones, cuando son comparadns con los 

resultados da muestras stn Is presencia de metales: (Vey daciaracOn 

del Dr. Bonaden) 
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- Temperature aatiente dOC 60C L 
rejncflenLe en ci 

-- 

punto do tiempelCD 75 69 92 
fi.nC (paienosotron 

con rnetaJ.os)  
I remo rcnt.e en a .1. 
puna de tiempo I 36,5 ?2,.5 22 60 

final (palanosetran 
sin netales 

iu mg/mi an palanosetrorl; pro((IeQI.c) Ge 155 GUS p...... 

Tal como sued- observarse, el pamnosetron parece volverse 

eatable bajo is preaencia de metales y ciertas condiciones dc pfl 

Esto es inconsistente con Un producto qua as sometido a una 

oxidaciOn catalizada par mataics. 

El palonosetron tambldn exhibe otros compartamientos one 

moons istentes con un productc qua es soneCido a una auto-oxid 

catalizada par metalcss, tal coma exotica at Dr. Donadeo en ci pa 

16 dc on declaraciOn: 

6. El hecho dc qua Cl EDTA mejare is estabilidad 

palonosetron as de’ todo sorprendente, dads nuestro trabajo ant 

con la molecule, an la cual ci paj.onosetron demostrO Una estabi 

comparable a 5’: tal come lo hiLo a 60-100’C. Si is molØcula estu 

soinetida a una anco-oxidacidn (la ralOr: tipica para aæadir Un a 

quelante), use esperaria una mayor temperature pare praducir 

radicales mniciadores y una reacciOn y degradacion ids rØpidas. 

La obviedad exige una expectat.Lva razanable de dx Ito. Er 

prcsente 0550 Una persona medianamente versada an la mataria no ten 

una expectativa razonabie con respectc a J.a estabilidad 

palonosetron junta con Un agente quelante baja las circunstancias 

� 
se describer, en is mnver.cIon. 

Par 10 tanto, teniendo an duenta one ninguna de los 

documentos citadus par ci Examinador enseæa 0 sugiere este at 

tØcnico, ccnsideramos qua la objecion dc nivel .inventiva debe tar 

par superada. 
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S. Fuesta que Se hen arendlc{o a cabalidad las abservaciones hec. 

per sa Despacha sabre la presente solicitud de patente, atentame 

soUcito cue se continUe su trarnitaciOn. 

Nuevo plieqo relvindicarorlo conformada per 6 relvindicaciones 

Formularla de nodificaciones correspondiente 

Copla de la declaraoiôn del Dr. Bonadeo. 

Seæora acre, 

S 

COLa- 14871 B 41-D019 
,pJMS\JMS\ID-l5s7s7\9Pc1dB7l 
’ Na. M-2009-156767\JMS 

S 

2CL-_. 
K 
we 

EMILIO FERBERO 

T.P.A. No. 31.929 
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SLIP E RJNrENOENCIA 
. L 

FORMULARIO UNICO DE CORRECCIONES V MODIFICACIONES 

(j SOLICITUD DE 

DGorreociondØError.Materia. II.Mad lficacionaUna soilcitud 
bre Nom HELSINN HEALTKCARE SA 

Socisdad constij’da 
y 

existente bajo las Ieyes Be - O  Suiza IPENTIFICACIOI 
SOLICITANTE Direocior, P 0 Box 357! 

CH 6915 Parnbio-Noranco C C 0 NIT 0 
Wideo °.11 

Domiclilo Pamblo-Noranco 
suiza Numero  

Telefono  5460970 Fax 249 40 70 
E-mail ciantescavelier corn 

lDENTIFlCAClOt 
3 Nor,ibre: Emilio FERRERO 

Direccion: Carrera 4 No. 72-35 cc. II NIT 
REPRESENTANTE Telefono: 347 36 11 Fax 2179211 G.E. Aro 0 APODERADO . 

E-mail: caveliercavel’er.corn 
NUmero: 438.019 TP 31 

() 
NUmero de expediente 05.074.968 

Descripcion de la correction 0 modificaciôn solicitada 
Preserito nuevo capitulo reivindicatono compuesto por 6 reivindicaciones con er finds superar 

objeciones heclias per Su Despacho a IS presents sciicitijd Be patents 
y 

pido respotuosament� iue 

S examen de patentabilidad sea reaiizado sobre eslas nuevas reMndioaccones presentadas --. 

(3 Comprobants de pago No  Fecha  

Amends 
i’" 0 Cornprobante de page de IS lose per $111 000  per concepto IS modificaoiones. 

0 Comprobante de p890 per reivindicaciones adictonales despues de IS decimoquinta 
reivindicacion por 

D Poderes si fue,e ci cnn 

0 Docurnerito que acredita Ia existence 
y 

representacion legal de led partes, cuando Sean 
parsonas luridicas. 

ro_ NOMBRE EMILFO FERRERO FIRMA ’ - - 

CC438019deUsaquenTP&31929 
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REIVINDICACIONES 

1. Una soludan farmacØuticamenlo ostable para provonir 0 roducir la 

caracterizada perquo comprende: 

a) de 003 a 0,2 mg/ml do paloriosetron 0 una sal famiaceutcamente aceptabie 

este; 1 

b) un portador farmaceuticarnente aceplable que comprende manila’, 

amortiguador do citrate y un agents quelante, a un pH do 4 a 6. 

2. La soiL,ciÆn de la roivindicación 1, caracterizada porque comprende de 0,005 a 

mg/rn! do EDTA. 

3. La solution de la reivindicacion I caractorizada porque comprende do IC a 80 m 

do manitol. 

4. La solucion do IS reivindicacian I caraclerizada porquo comprende de 10 a 

rTliIimcIes do un amortiguador de citrate. 

S. La soluciOn do la rejvindicacjon 1, caracterizada porque comprende do 0!0O5 a 

mg/ml do do EDTA, do IC a 80 mg/rn! de manitol y de 10 a 100 mUirTloles de 

amortiguador do citrato. 

6. La solucion de [a reivindicaciOn 1, caracterizada porgue comprende 

Q05 do palonosetron coma olorhidrato de palonosetron. 

JMS\JMS\lD-1 568541WPCI487I 
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IN THE UNITED STATES PATENT OFFICE 

In At Application Oh 

Caldera ri, blob 

Serial No., 111186,311 

}:j (cate, July21 2005 

Title: LIQUID rHAmdACEUTICAL 
FOEMOLATIONS OF 
PAWNOSETRON 

DECLARATIONOF DANIELE UONADEO, M. Citank Pluarna. 
37 C.F.R. § 1.132 

I, Daniels Bonacico, hereby give this declaration. 

I) My more is Daniel, Bonadeo. 

2) 1 an an inventor for this application. 

3) 1 ain air Director, Head of Corporate Technical Affairs, Manufacturing (perations, for 

lielsinLi lceIthcare SA CHelsinn"), the assignee of the above-relŁrenced patent 

appi i catioi 

4) One of cry job responsibilities at Helsino is to ensure that Ftelsin2fs drug products are 

sthbi,, and that adequate testing is performed to ensure such stability. 

5) One of FiSsion’s main products is palonosetron hydrochloride, which is marketed in the 

United Sines did Aloi°.  The product is marketed in injectable form and marketing 

authorization has been obtained for gel-cap dosage �form for the treatment of nausea and 

vomitIng from chemotherapy, radiotherapy and gencra] surgery. 

6) Numerous stability studies have been performed on the injectable formulation of 

palonosetra’t over the years to evaluate how changes to the formultiort and 

mal,ufactufing process would impact stability. These studies were performed by Heisinn, 

our contract manufacturers, and the owner of palonosetmon before wa acquired the drug. 

752Mkl 
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US $14. 111186,311 

Page 2 of  

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

the stability of palonosetron generally improves as the concentration of palonosetron is 

reduced, and that concentration is the most important determinant of product stability. 

8) Table I contains the results of one of our stability studies, conducted in a phosphate -

bonfires, saline solution at pH 7.4. 

TABLEI. Palex,osetro,, 1K! Coucentratioa-StablliEy Stndy (pR7.4, 40°C) 

Palonosefron Nd Cone. 
/.i4s free base) 

 

- % 

Palono,etron HCI Remaining t 

Iweek 
0.0] 
0.1 

____  

100 

M19

 

1.0 -- 

T73

 

1099   

50 - 102 

9) As can be seen, the stability of the molecule improves in this Formulation as its 

concentration decreased, will greatest stability seen below 0.1 mg/mI. We made this 

same observation in other studies, as discussed in greater detail below. 

10) We also performed a pH-stebjlity study to determine the best pH at which to formulate 

the molecule. The study was conducted win 60 meg/mI palonosetron aqueous solutions, 

buffered at pH 2.0, ..O, 7.4 and 10.0. No ingredients were present other than the pM 

adjusting agent, pH buffer, and palonosetron. The results are reported in Table 2, 

253664t 1 

TABLE 2. Palonosetron HCI So °C  PH StabilityStudy 

PH at Room 
Temp.

 

pH at Reaction Buffer 
Temp. 

ia 
(dss) _____ 

2.00.01  I/I HO] 76 
5.0 - - 5.0 - Acetate Not detennined. 9.1% 

remaining at 252 days ____________  
1.4 

- 

7.3 Phosphate tSO 
10 -  9,4 Carbonate 270 
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II) The results demonstrate that the niolcoulo is extremely stable at a pH of 5.0, when 

maintained at a low palonosetron concentration such 60 rncgfml, and that stabilizers an 

the like ate unnecessary to maintain that stability. 

12) We also conducted additional studies to evulum, the impact of various excipients on 

stability, and improve the stability even further, 

3) After settling on mannitol and a citrate buffer for he formulation for practical reasons, 

we studied the effect of palonosetron and EDTA concentration on stabili,, maintaining 

the pH constant at approximately 50, and keeping the same tonicifying agent (niannitol) 

and buffering agent (triennium citrate). Stability vate measured based on the percentage 

of painnosetron that remained undegraded at 1, 2, 3 and 6 months, under standard 

conditions of accelerated stability testing (i.e. 40 ’C). 

I 4) The results ace ’or1ed below in Table 3. 

TABLE 3. Formulation Optimization Study 

253664$’ 
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Fo,,eI atioll LI Potenq, 
Lb& St,apaathL (Tonal 

% L.SeL strernitho 
Pelo Colic, 95ff ED1_A I storage Thee @10 at 400 

_____ 
Rate stoaee Time poe.) at 40C Rat 

Cr Ccrao, I ConIt. 
N, Coo 

0 1 3 6 ]4} 0 1 2 2 6 (I) 
0.10 20 0000 10 108 99 lOt 100 -0,29 0.20 0.68 0.61 0.97 alS 

0.519 40 0.002 10 006 103 lOS 104 -0.68 0.24 0.49 0.4& on 0.11 
9 

0.40 80 0000 90 90 98 toO 95 -0.75 0.07 0.14 0.40 1.92 0,33 
0.40 19 0.020 99 99 97 97 95 .0.59 0.18 0.09 0.22 031 Oil 

0.40 89 0,Q0 0 103 103 103 101 ’0.15 0.070.06 oVUi03 
I___________ ___________________________________ - 

10 0,I 10 102 101 101 10 .0.29 0.18 all 0.06 0.10 0.01 

0.40 60 0.100 10 99 99 100 99 -0.27 0.00 0.00 0,01 0.13 0.02 

1.00 20 0.050  10 602 102 100 99 .035 1 0.21 0.08 0.20 0.37 0,06 

IN 20 0.050 99 102 99 09 98 ’0.31 13.65 0.03 0.20 0,22 0.03 
1.20 40 0.000 97 99 96 97 65 -1.73 0.36 1.00 0.61 8.77 1,49 

1.10 10 0.000 98 99 97 96 95 ass 0.03 0.37 0.61 1.73 0.30 
1.50 80 0.002 10 98 91 -3.25 4.04 7,91 2.52 

1.50 40 0.000 10 97 94 -9.75 2.77 4.37 1,45 
0 

2,518 20 0.003 80 97 93 -6.50 as IN Lou 
0 

2.51) 60 0.050 In 99 97 .1.11 0.79 9.07 0.36 
0 

2.70 85 0000 10 100 802 99 96 -l.3 1.22 1.72 2.74 7.21 1,17 
0 

2.70 IC 0.090 97 96 99 102 95 ’0.48 1.40 9.22 1.17 8.03 0,43 

5.00 to 0 N 10 10 99 97 .0.06 not on 9.56 
0 

8.00 10 0.020 00 102 102 09 ’.075 .21 2-02 2.36 

IN 0 0.000 99 99 98 91 ’1.92 .08 3.95 7.03 
5.00 60 0050 10 59 98 94 -2,41 3,10 3.56 6.14 

9.00 60 0.080 10 101 97 06 -0.66 2.96 4.99 7.10 

5.00 60 0.100 77 98 93 91 2.62 2.65 4.29 7.55 
5.00 10 0.100 9% 99 95 85 ..37 2.09 433 1197 

I. Lots am soilEd 6y PaLonosetron 1101 concerouetion, rOTA ceiceotratLoot and bolter co1centc&t1c68. 
ALL to contain manoLtol as the 000$dIyLn% agent 

1. PaLor000eiwn concentratIoot% so Ill rn;/ ,iL tree bale equlvaLoIsto. 
8. Citrate buffs, concentratIons not miLLimoLar. ALL Formulations arm 06 5.0, 
4, Rote constants are colcl,LatS on IR degradation product conCenaticain In ton; nlgot(licaltt dians. 

15) 0900 notable obseniation from these results is that the presence of EDIA improves 

stability at low palonosetron concentrations, but actually dccreaoes stability at high 

palcoosotron UC! oonoeitftations. 
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16) The that that EUTA improves the stability of palonosetron at all is somewhat surprising, 

given our earliest work with the molecule in which palonosetron demonstrated 

comparable stability at 5 t as it did at 60 100t. If the molecule were undergoing 

attlo-oxidation (the typical reason for adding a chelating agent), one would expect the 

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

degradation. 

I 7) The fact that the chelating agent consistently improves the molecule’s stability only at 

lower concentrations is also an intriguing discove–y. 

18) 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 EDIA concentration and patonosetron MCI 

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

constant indicates a more stable formulation. 

FIGURE 1 

19) As can be seen, 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 reported above in Table 1, and reinforce our opinion that 

concentration is a-critical factor far the stability of presentation formulations. SP ) 
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TABLE 4 
tr’lt? You 

Cone. I Cl rn te Cm, C. pa Lo,4etrClIFærCdaD1 
{wfl I (ma!) Lcoa(m 

omo  CA 0.7I ______ 

0 _L10 5  

o 20 
- 

___ T&97% 
o 10 11.2 1.7 

3 

)_

 

_-_

 

j9%_

 

P465

 

0A 10  0.1%  
15.87(3mo. 

_me.

 

0,13%
01 

60

 

60

 

 5 7.5S% (3 no.) 

20) We also prepared a contour plot of potency rate constant as a function of buffer and 

E[YrA concentrations based on the data reported in Figure 3, at a low palonosetron 

concentration (0.4 roglml). This plot is depicted below in Figure 2: 
50 i c-k - 

10 

J 
44,r 

FIGURE 2 

21) As can be seen from this figure, at the low palonosetron concentration depicted, there is a 

region of no apparent degradation elth EFTA from 0.025 to 0.075 Vs W/I and buffer 

from 0 to 40 mM. Th3 rtgon s merzd 1 theAlicynneeL 
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22) fire foregoing results should be contrasted with the stability of the ntravenOu 

formulation reported in example 13 of the Berger 5202,333 patent ("Berger ’333") 

23) The Berger 333 fon,iulaton used a higher palonosetron concentration than we 

eventually seined upon (I Mrs)mgiml for ft Berge 33 fcccctuEation vs 005 mWml 

for the optimum formulation in the present Lnvcntien), and a lower pH (3.1 for the Berger 

’333 formulation vs. 50 for the optimum formulation in the present invention). 

24) The following Table S compares the formulations described in Berger 333 example 13 

and example 4°f the current application, and their relative stability: 

TABLE 5 

*Assuming compound of formula Tin Example 13 is palonosetron 
**Assumes formulating requires pH increase 

25) This comparison shows, once again, that palonosetron concentration and pH have are 

most sigaificant impact on the stability of the formulation. 
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26) The Formulations differ in terms of tonioifying agent, but I am unavare of any literature 

that would suggest that changing the tcnici’ing agent from dextrose to mannitol in a 

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

performed comparing mannitol and ships, summarized below in table 6, supports this 

opinion -

TABLE 6. Chemical Stability Summary, of Palonosetron HCI Injection Citrate 

Formulation; 

Formulation (I) Poteacy 
(°/o Label Strengtb) 

Degradation 
Products (rota’ 

% 

h)Lot#BufferAt 0 mo, 
°C 

AtIma. 
40°C moCoac240 

°Cl8635DML-045-03 Martnito! 20 96 95 
855flML4504 Mnm,itol 40 94 93 
328635OML-O45-06 

AAMannitol 8095 94 
.80I8635DML045-0820 98 

961818635DML.047 Saline 40 98 94 
.54I8635tML045-09 Saline 80 98 96 .10 

Palonosetron concentration is tO mg/mL as free base equivalents. Lots do not contain 

EDT A. 
2. Ci Irate buffer concentrations are ml Ill molar. All thrmulati ens are pH 5.0. 

27) The formulations also differ in tents ofthe 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 maintain the solution at the prescribed pH, and 

40 would not be expected to significantly influence the stability of the formulation except 

through its pH maintenance capacity. 

15356455] 
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declare that all statements made herein of my own knowledge are true and that at I statements 
made on intbrmation and beliefare believed to be true, further, that these statements were made 
with the knowledge that willfil false statements and the like so made are punishable by fine or 
imprisotmient, or both, under Section 1001 of Title 18 ofthe United States Code. I declare under 
penalty of perjury that the foregoing is true and rnratet. 

Dated: February tat. 2009 _________________________ 
DanEele 8ondeo 

153664av1 
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For: Liquid Pharmaceutical 
Formulations of Palonosetron 

SUPPLEMENTAL DECLARATION OF DANLELE OONADEO 

I, Parole Besides, hereby give this declaration, 

I) My name is Daniele Bonadeo. 

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

3) In that deciaraon I reported the results of two sets of stability experiments with 

palonoseon that are inconsistent with an auto-oxidation pathway of degradation, or a 

degradation pathway catalyzed by ionic species. 

4) ln.particular. I made reference to earlier work with the molecule in which we observed 

that the stability of paionosetron improved as its concentration in water decreased. Set 

-.7. 

5) I also made reference to earlier work with paloncsetron its which we observed that, as the 

temperature was raised above 60 C, the stability improves such that at 100 t the 

percent drug remaining was the some as that at 5 C. See par. 16. A summary of this 

40 stability data is reproduced in Exhibit I hereto. 

6) The effect of metat ions (I ppm each of iron, obxoniimn, arid copper ions) on 

palonosetron stability has also been studied, and is reported in Exhibit 2 hereto. 

7) Surprisingly, metals do not consistently catalyze the degradation ofpalonosetron. In fact, 

the metals actually appeared to stabilize the drug under some conditions, as compared to 

the data for samples without metals. See Exhibit 3 This was most obvious for the 10 

mg/ml sample at the S week time point for the room temperature, 40 t and 60 C data. 

26 liOfl 
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8) All of this data points away from an auto -oxidation pathway, winch is the usual reason 

for adding a chelating agent such as iOTA in the firstplace. 

9) ’While the ROTA that we add to our palonosetron formulations could be improving the 

stability by chelating metal low, .car actually postulate a different mechanism, based .on 

the ability of the EDTA to break up micelles that destabilize the molecule. 

10) In particular, we postulate that the results we have observed are due to the formation of 

drug micelles at a molecular level, and that these micelles facilitate a radical chain 

oxidation mechardsm by reducing the distance between drug molecules thereby allowing 

hydrogen abstraction to occur efficiently, 

II) Under this theory, the chelating agent stabilizes the formulation by breaking up the 

micelles, and dissociating the drug into a more stable monomeric form. 

12) This theory could explain - unusual concentration effect that we have observed for this 

molecule, since - molecules would be more likely to l’oni micelles at higher 

concentrations of palonosetron. This theory could also explain the unusual temperature 

effect, since the higher temperatures would likely break dori the micelles and promote a 

more stable molecule. This theory could even explain the metal ion effect, since the 

binding ofn,eta]s to the drug in a specific geometry could disrupt the aggregated mioellar 

form ofthe drug, resulting in monomers ofgreater stability, 

I declare under penalty ofperjury that the foregoing is true and colTect. 

40 Dated: June 8, 2009 /Ltnk /cit._-_. 
Damele Bonedeo 

261317M 
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EXHIBITJ 

The Chemical Stability of Palonosefln at pH 7,4 Under Air as a Furlotloit of 
Drug Conceitation and Ternperatu’t. 

Percont Drug Remaining at: 

Temoerattireb I week 2 weeks 5 wee 8 weeka 

5C - - - - - - 97,96 
RT - - too 89- 87,86 
40C 99 93 51, 62 234 22 
60CC 88 55, 54 22, 230, 24a 23’, 21e 

S 80’C 94 71d 714 50 77 48t 72 
100°C lOU 98, 98 95, 96 94t, 94 

ID mg/mi palonoectron solutions wars 0.01 M phosphate bffr with tho bole strenam 
adiustedlo 0.15 M with KCI. Solutions were fImed scaled in Type I colorIs ainpiiles and 
rotted am IigJtt 
501=1ne ware coloricas except where noted. 
Pale yellow soludon-
P&e hroii solution. 
Yellow soiwion. 

* 

26L3l?h2 
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EXHIBIT 2 

The ChniraL Stability ofpalono,eirnn Si pH 7.4 UoderAir u a Posrticn ofThppietorc hi thy Prosvnyo of 
ED1A ai MitSe.b 

DnigCotc. Fceat Drug Remaining it: 

Tathreb 1rrk 2w 

0.1 ritL with MSiS& 

RT- - - - - - 99, 00’ 
40’C Ic ’00 - - 9, 9 
60’O - - Re, ]OR - - *98 
8DC 99 97.98 - - 9494 
loot 98 02.82 - - 24,24 

10 wtnL with Metal.’ 

S’C -- -- -- 92. 101 
RT - - - - - hO. in 
4DC 101  50d, oo 
Cot - - 20d, j° - - h6 000 
30% lOG 100 - - ççd, 99i 

99’ 95’ - - 02’ 

LO.t/mIwithO.l %&YTA 

S.0 -- 
;R,

-- -- 
RT 9I00 99 --
4OC - - 97,98 86,91 - - 
6Wc- - 82. 82 Ef, 9U - - 
8OC - - 74’, 74’ 70’, 71’ - - 
Loot - - 65 7l 63 67’ - - 

Solutions W1,10 01 M phosphate buff,: stith the ionic strength adjusted to 0.15 M with 
KCL. Solutiooas were fietned eSed in Type I colorlesa anipuL and protected from light. 

Solutons ra coloricas except where noted. Pale yellow solutio,. thpale brom 
solotion. � Yellow solution. ’Dark yellow solution. l Dark brown solotloul. 
RT, 23’C t I.rc. 
lii, rction with metals used I ppm oath ofiran, chromium, end copper iOns, 



Serim No. 11/388,270 
Supplemental Deo]aratior9 ofDaniele Bonadeo 

Jtme 8, 2009 
Page   of   

EXHIBIT 3 

Th. CThSHC& dIb rP,b n;toto,H pH 1,4 Und, AV A aF,ti; of D[,4 Cone H,ntin ; Tnr(Lnne’ 

63109 O,O  PaoonlD10ga,ing 
Ea 1,12k 2 Nu 

- - - - - - - 

100,100 
40’C - - - - - 00.9 
60’C - I!] - - in, 101 
60’C - - 99 - - as, 97 
INC 96 - 92,93 

p 

.r 
IN JIG 

RI - - - - LOL, 101 
40’C LOS LOS - . IN, lot 
60’C - IN, 500 - IN, 101 
Ore IN LN,99 - - 500,99 
102’C 99 90,99 - 96,99 

IIAl 

S’C - - - - -- LG2,lIO 
-- -- Da. IN 

40’C. - - Lot - - 99.99 
101 -- JX.L0O 

90,C - . IN - - IN, too 
� 060.99 . - 99,96 

emm 

S’C - - - - - 97,96 
� - OX HO- 97,06 

4U’C 99 73 50,62 23d, 224 
60,C 69 55 54 22’. 13’, 24’ 13’. 21-
al 94 7!7L� 5077 49t72 
Lo)’C 060 91,99 93.96 94;, It. 

S S’C - - 
RT -- 90’  IN ’ - 46 
4C 102 13 - 46’ 32’ 
6O’C 
00’C 

-- 
SO 

-. 
SO’. 91 

.- 
- - 

-- 34’ 
loot -- 98’--

� Soledona waze 0.0’ M l,onphak buffUr with the ionic ovjItItIdjustad toOlS M with XCI. 
Solutions wero (mooed sealed in Typo! colorinsa 00090059 and protacted from’ light. 

Solutions wese oolorless except othere noted. Fate yellow solution. Pate bros’m 
sollAion.’Yel!Olo soltaion. Dark ycIlow soLution. 

2tl3H7OO 
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Documentos estudiados 

DescrociÆn: Folios: 91 a- 113 (como se radicO inicialmei 

Reivindicaciones: Folios: 114 . a 127 .(como se radica inicia!mei 
Folios. 141 a 151 Primate Modifioacion. 
Folio: 193. Segunda Modificacion. 

Prioridad: Folio 1 (30-01-2003, US60/444.351) 

Respuesta del solicitante Folios: 184 a 191 y Folios 194 a 207. 

So acepta para estudio el capitols reivindicatorio del folio 193. 

Objeto do Is invention 

Titulo do is solicitud: Forniulaciones FarmacØuticas Llquidas de Palonosotron. 

El objeto de Is presents solicitud consists an 
Suministrar una forrnuLaciôn do olorhidrato do palonosetran con ostabili 

farmaceutica 
creciento. 


