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E. S. D. 

Ref: Expediente No. 04-043.501 
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Fecha: 2008-11-06 18:24:28 Dep. 2020 NUECREACIONE TM- 11 PAIENTEIYII Eve: 379 FASENACOLII Act. 444 RESPUESTAREQUE FolIos: 41 

Solicitud de patente de invención titulada: "METODOS DE TRATAMIENTO Y 

FORMULACIONES DE CEFALOSPORINA." 

Solicitante: PFIZER PRODUCTS INC. 

Nuestra Ref.: P2004/000040 

RESPUESTA AL OFICIO No. 10748, NOTIFICADO POR FIJACION EN LISTA No. 274, 

DE FECHA 22 DE AGOSTO DE 2007. 

(SEGUNDO EXAMEN DE FONDO) 

CARLOS R. OLARTE, mayor de edad y vecino de Bogota, identiflcado tal como aparece al pie 

de mi firma, en mi carÆcter de apoderado de la sociedad solicitante, me permito manifestar 10 

siguiente ante ci auto emanado por ese Despacho, dentro del plazo legal previsto en ci articulo 45 

de la Decision 486: 

1. En primer lugar, y con el fin de brindar mayor claridad a la presente solicitud, me permito 

presentar tin CapItulo Reivindicatorio Modificado, que reemplaza por completo el presentado 

al momento junto con xiii memorial de respuesta al primer examen de fondo. 

En ci Capitulo Reivindicatorio Modificado ahora se incluye el buffer empleado en las 

composiciones reclamadas en la ReivindicaciOn 2, que puede ser opcionalmente buffer de 

citratos. Asimismo, se incluye la Reivindicación 5 que especifica que las composiciones 

comprenden auxiliares de formulación adicionaies, como agentes de carga para liofilizaeiOn. 

Valga anotar que en cumplimiento del Articulo 34 de la Decision 486, las anteriores 

modificaciones de ninguna manera corresponden a ampliación aiguna de la materia inicialmente 

divulgada. 

2. a- El Exaininador insiste en que las patentes US6.020.329 (Dl) y W092/01695 (D2), 

afectan ci nivci inventivo de la presente invención. 
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El Examinador reitera que la (mica diferencia entre Dl y la presente invenciôn es el rango 

especIflco de pH usado (6,0-7,5). Adicionahnente, ci Examinador anota que una persona 

medianamente versada en ci arte derivarfa de manera evidente a partir de Dl ci desarrollo de 

formulaciones acuosas de cefalosporinas von tin p11 especIfico. A su vez, D2 revela los 

excipientes adecuados para la formulaciôn de cefalosporinas. De esta forma, la presente 

invención resultaria obvia a partir de la combinación de los docurnentos de Dl y D2. 

b- i) En el presente caso, Dl y/o D2 no proveen información que sugiera que gl 

Compuesto I es inestable tanto en forma sØlida como if quida. Adicionalmente, ci arte previo 

citado no ensefla que el Comnuesto I no puede estabilizarse por medio de tØcnicas de 

cristaiizaciôn convencionales, como sI es posible con otras cefalosporinas. De otra parte, Dl y 

40 D2 se refieren principalmente a compuestos D-lactamicos, y solamente de manera genØrica 

revelan composiciones que contienen estos compuestos; es decir, Dl y/o D2 no indican (i) la 

combinación de preservativos, (ii) ci pH requerido en soluciones acuosas previa liofiuizaciOn, iii 

(iii) ci contemdo de agua tras la liofihización bajo las cuales se alcanza una mayor estabilidad de 

los compuestos activos de interØs. 

Asi las cosas, no existe sugerencia en Dl y/o D2 que mdique gue ci Compuesto I podia ser 

estabilizado y formulado para inyección al mantener ci rango de pH de 6.0 a 7.5 antes de emplear 

mØtodos de liofihización para remover ci agua de la forma farmacØutica final. 

En caso de mantener su posición, solicito respetuosamente one el Examinador seæale los 

apartes especfficos en Dl y/o D2 que sugieren la necesidad de desarrollar formuiaciones acuosas 

del compuesto I en un rango- de RH especifico entre 6,0 y 7,5 antes de liofihizar. 

ii) Vale la pena resaltar que las caracterIsticas esenciales de la presente 

invención consisten en: 1) una forma farmacØutica liofihizada ii) la estabilizaciôn del compuesto 

activo dentro de tin rango espeeffico de pH; iii) la adición de tin agiulinante en una cantidad entre 

1 y 100; y iv) la preservación de la composición. 

AM entonces, ci Capitulo Reivindicatorio Modificado reclama composiciones especificas que 

comprenden la sal sódica del compuesto de Formula I y un preservativo, con tin pH entre 6.0 a 

7.5 previa liofihización,  y cuyo contenido de agua residual despuØs de la liofilización es menor al 

1%, en las que ci buffer empleado para ajustar ci pH es opcionalmente buffer de citratos. 
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Volviendo al estado de la tØcnica citado, Dl revela composiciones de cefalosporina que pueden 

ser liofihizadas, mÆs no enseæa el 011 pue debe presentar Ia composición revia liofihización. 

A partir de Dl no es posible predecir que ajustando ci pH entre 6.0 y 7.5, se incrementa la 

estabilidad del compuesto de Formula I a largo plazo. Por su parte, D2 divulga los excipientes 

conocidos para formulaciones de 3-lactÆmicos, pero no provee indicaciones direct.as que pudieran 

lievar a una persona medianamente versada en la materia a establecer las condiciones especificas 

que conilevan a meioras sororendentes en la estabilidad de formulaciones de cefalosporinas, 

como las alcanzadas con la presente invenciôn. 

iii) Nuevamente, con ci fin de ilustrar ci aporte de la presente invención al 

estado de la tØcnica, me permito citar el documento Connors etal., Chemical Stability of 

Pharmaceuticals, (p.305 New York, NY. John Wiley and Sons, 1986), citado durante ci examen 

Is 
de patentabilidad en la Oficina de Patentes de Estados Unidos. Este documento presenta una 

tabla y una graflca que muestran la velocidad de bidrôlisis de  cefotaxime a diferentes valores de 

pH. De esta información es evidente cómo la velocidad de hidrØlisis de cefotaxime se 

incrementa a pHs por debajo de 2 y por encizna de 8; por ci contrario, la mayor estabilidad es 

alcanzada en ci rango de pH de 3 a 7. Igualmente, alli se establece que ci tiempo de vida media 

(t1) de cefotaxime a 25°C es tIpicamente 8.6 x105 segundos (aproximadamente 10 dIa), es 

decir, en una composición neutra de cefotaxime, la mitad de Øste se degrada en 10 dias. 

En contraste, ci Compuesto I de la presente invención fue evaluado a una temperatura de 40°C, 

en donde se esperaria obtener i.ma mayor degradacion que a 25°C. La labia a continuaciôn 

integra datos de las tablas 3, 4 y 5 de la Descripción de la presente solicitud y muestra que a un 

is 

pH cercano al neutro, ci Compuesto I en las formulaciones de la presente invención, presenta una 

degradaciön de anroximadamente 0.8% en 12 semanas a 40°C. 

Asimismo, la estabilidad a largo plazo de las composiciones de la presente invención tambiØn se 

ye incrementada, puesto que despuØs de 18 meses a 25°C la degradacion del compuesto activo es 

inferior al 10%. Por ci contrario, formulaciones con un pH de 4 presentan porcentajes de 

degradación  del principio activo superiores al 10%, lo que resulta inaceptable en productos 

farmacØuticos. Igualmente, los datos a eontinuación demuestran que la estabilidad optima pam 

las formulaciones que emplean un buffer de citratos se encuentra entre 6,0 a 7,0. 

Otro de los aportes de la presente invenciOn constituye la determinaciOn precisa de la relaciOn 

entre sacarosa/sal sOdica de compuesto I (3:1), que conileva a una estabilidad mejorada 

(ReivindicaciOn 5). Por ci contrario, formulaciones con relaciones sacarosa/sal sOdica de 
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compuesto I de (2:5) resultaron menos deseables (evaivación efectuada luego del 

almacenamiento a 40°C hasta por 12 semanas). 

TABLA No I 

Porcentaje del Coinpuesto I despus de 12 semanas de almacenamiento a 40°C 
y 

tiempo de - 
anaquel controlado a temperatura ainbiente a 25°C  

Forinulación # pH 12 semanas 

(40°C) 

% de degidacon 

despuØs de 12 semanas 

(40°C) 

% 

de degradación 

despuds de 12 selnanas 

(25°C)’ 

1 3.5 91.3 8.7 19 

2 3�9 94.3 5.7 15 

3 4.1 95.9 4.1 11 

4 5.1 96.9 3.1 8 

5 6.0 97.2 2.8 7 

6 5 97.5 2.5 7 

7 5.5. 98.0 2.0 5 

8 5.7 98.6 1.4 4 

9 6.0 98.7 1.3 3 

10 6.2 98.9 1.1 3 

11 6.5 99.1 0.9 2 

12 6.0 99.2 0.8 2 

13 7.8 

- 

99.1 0.9 2 

14 6.1 99.2 0.8 2 

*calculado como se describe en la Descripeión 

El grado de estabiización alcanzado con la presente invención, indudablemente representa un 

resultado inesperado. El objetivo ideal a alcanzar con este tipo de composiciones farmacØuticas 

es que se pueda disponer de una composición liofihizada, que al ser reconstituida, permita su 

empleo por tin periodo de una semana o mÆs. Sin embargo, composiciones con un tiempo de 

vida media como las conocidas en el estado del arte, no cumplen este objetivo. Desde este punto 

de vista, Connors et al. ensea que no es conocido un rarigo de nil en ci que cefotaxime presente 

M estabilidad deseada. 

En conclusion, la presente invenciOn no solo ha perfeccionado condiciones conocidas, sino que 

ha determinado aquehlas que no solo eran desconocidas, sino que no se podian derivar de las 

enseftanzas del estado de la tcnica. 
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iv) Mn cuando el Examinador argumente que la preparación de 

composiciones liofihizadas resulta derivado del estado del arte, debe recordase que el 

Examinador precisamente tiene la carga de la prueba para demostrar por quØ el desarrollo de una 

composición particular, como las reivindicadas en la presente solicitud, no presenta altura 

inventiva. 

El estudio do solicitudes de patente que conduzca a conclusiones anticipadas, como las expuestas 

por el Examinador, corresponde abiertamente a un anâlisis conocido en el Æmbito de patentes 

como "anÆlisis hindsight". Para entender el anÆlisis equivocado que realiza la SIC, podemos citar 

el Manual Andino do Patentes, que indica claramente: "...la bÆsqueda de anterioridades se 

efect(ia a posteriori, tomando como punto de partida la misma invención,. . .el examinador debe 

realizar el esfuerzo intelectual de colocarse en La situación que ha tenido que afrontar el tØenico 

49 con conocimientos medios en la materia en un momento en gue la invención no era conocida. es 

decir antes de la invenciôn" (mi subrayado). No es apropiado anticiparse a los resultados 

presentados por la invención, menos aün basÆndose solamente en la especulaciOn, ya quo así, 

siempre resultarÆ "obvio" todo objeto de una solicitud de patente, sin dar mayor importancia al 

trabajo, intelecto y creatividad involucrados en la invenciôn, para ilegar a la solución del 

problema planteado en la solicitud. 

Lo anterior hace necesario que ese Despacho brinde mÆs importancia al problema tØcnico 

planteado y a la solución propuesta al momento de enfocar su anÆlisis, en vez de limitarse a la 

simple comparación de las caracteristicas tØcnicas del producto con alguna anterioridad, o aün 

peor, deduciendo quo una invención especffica es obvia a partir de suposiciones insustentables, o 

is 

el uso de ci estado de la tØcnica previo como si Se tratara simplemente de armar un rompecabezas 

que coincida con la invención reclaniada, sin tener en cuenta ensefianzasv sugerencias que 

necesariamente conducirian a la persona niedianamente versada en la materia en una dirección 

opuesta a la invención reivindicada. 

El Examinador no puede desatender de manera subjetiva, como lo ensefia ci MAP, que el anÆlisis 

objetivo de nivel inventivo debe enfocarse en determinar "si temendo en cuenta ci estado de la 

tØcnica en su coniunto. existe ainuna indicación aue lleve ala persona versada en la. materia a 

modificar o adaptar ci estado de la tØcnica mÆs cercano para resolver el problema tØcnico, de tal 

forma oue ilenue a un resultado ciue estuviera incluido en el tenor de la reivindicaci6n".2 Dc 

becho, en el anÆlisis objetivo de patentabilidad reconoce como indicios de patentabilidad los 

’Manual Andino de Patentes, Secretarla de la Comuwdad Andina, OMPI, EPO, 2004. Secciôn 10.2.1. 
2Manual Andino de Patentes, Secretarfa de la Comurndad Andina, OMPI, EPO, 2004. Sección 10.1. 
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Anexos: CapItulo Reivindicatorio Modiflcado. 

Recibo tie pago correspondiente a la, tasa de modificación. 

Artfculo Connors et.al., Chemical Stability of Pharmaceulicals, (p.305 

New York, NY. John Wiley and Sons, 1986). 

a 

A. 
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Expediente No 04-043.501 
Segundo Examen defondo 

CAPITULO REIVINDICATORIO MODIFICADO 

(SEGUNDO EXAMEN DE FONDO) 

1. Una composición farmacØutica liofilizada quo comprende un compuesto do Formula I 

I 

en donde M es Nat, un buffer opcional farmacØuticamente aceptable, y un preservativo 

farmacØuticamenteaceptable
 seleccionado entre metil parabeno, propil parabeno, o una 

combinación de metil y propil parabeno; en donde la composiciôn acuosa, previa liofilización tiene 
tin pH de 6.0 a 7.5, y la composición despuÆs de liofillzación tiene un contenido de agua residual 
menor al 1% en peso de liofihizado. 

2. La composición de conformidad con la Reivindicación 1, en donde el buffer es un buffer de 
citrato. 

3. La composición de conformidad con las Reivindicaciones 1 a 2, en donde la composición 
despuØs de liofihización tiene un contenido de agua residual menor al 0,5% en peso de liofihizado. 

4. La composición de conformidad con las Reivindicaciones 1 a 3, en donde el vehiculo es 
sacarosa y la relación vehiculo: compuesto es 3:1. 

5. Una composición conformidad con Reivindicaciones I a 4, que ademÆs comprende un 
agente de carga para liofilización. 

PÆgina 1 de 1 
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(OR, 71)-T-((*)-3-salno-Z-(p-bydpozypkaayl)acetsaidoj-
$s�thpl -8-szo-B-tbis-1-63abicyclo(4. 2.0) act ’I-an.-S-
cubomylic acid; c�fsdr�sil. 

structure 

:01 !’:°::. 

cemv Available � 

Cafsdroifl �oaohydrat., anhydrous osfadrazAl. 

Physical Proportion 

Cat edroali In soluble ia.wst.r and slightly �oliblis  in 
alcohol (1). The apparent p1’I for c.S.drozll are, 
�1� (carboxylic *aid) � 3.14; pXG2. (a-saa.ala. 
Stuart 1.50; p11k (phsaulia irsap) � 0.1$ it 360. 
� - 0.1 (1). - 

stability $onarp 

Is ssssss molattoss t.fslrómil d.is4stlon rsaalts in 
the Clanging of the 1-lactam moiety bp.thre. parallel 
�.cksni.ass (1) latwsaelsc.lar .ui.�lyi�t (a) eater-
cstslyauE hydrolysis; sad (3) nacle�pbll1c att.ak at 
hydroxide ion (2). Osparal acId sad gsiSrsl’base 
catalysis occur Is citrate nod ph.$bete buffer aye-
teas 4$). lbs activation �sargl.s at 356. are -re -

2V5 



all C.fadrozli 

ported to be 21.4 and 23.0 kcal/a�1 at p1 1 and 11.1, 
risp�ctivslp (2). Tbe apparent activation �aup at 
the alkalies pM may iodide the best of ioaUatlom of 
ester. 12.3 kcsl/aoi W. fbi set activotios sotbalpy 
of the bydrozldo-ioa-ca.talps.d degradation is .10.0 
kcsl/sol (1). Two other a.i.oc.phs Vesper Inc e.pbs-: 
lists sad csphrsdln.s ha.e stability patt.ras �l.11sr 
to osfedroall (4). 

Dina sinTics 

l.actloa aid lit. iqsatlos. (2) 

I. ,the p1 rings 2 to 10 c.fsdrosll saute is fur 
Ionic forms: as s cation (Ii+) a gubttsrin (112), 
as silos (11, and a dissiom (I). The boilistbea 
schsme is shoWn in ich... 1. 

MINE  

Is neutral and alkalise solutboas# the asia dsgiada-
tbos prodoct. are two plpusibas-1,5-dlsa.. (Iliad 
Ill) aid 1-bldrooy-4-sstbpl-$(0I)-thlspkesbsa (IV):. 

Hr 
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fle.d.gra 
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I 
I � 

The rats 

!fte. 

Whop* k1 
rate coo. 
Cat Ass!. 
cssstsat 
slams the 



7 and 
a 

energy �t 
iaiz*tl*n of 
isa suthalpy 
isa is 10.3 
ins c.phs-
irns similar 

sti in four 
prim (lit), 
iooinsti.fl 

As degrads-
n.e (II and 
;As, (IV): 

S. 

Drng Kinetics U7 

the dsisdottou r.scttouu cm be written as folleui: 

III. piodcts (.1) 

� 13– product.BIG (3) 

Ii- 52 products � (3) 

I �01ADO productskfi  (4) 

01 product. (a) 

The rats equation for this kinetic acksia Is;, 

rate s k111u1+I � k,[II–J � ke(IJT/((i’) 4’ I�) 

+ kp[Ij(OiJ 

wbars k3 and &a represent t3. apparent tir.t’.rdu 
rate constant for the water-cataipsad degradation of 
eationił sad ivitt�rionił c.fsdisatli k3 is th. rats 
constant of this kinetically i.di.timgsisksbls 

-sack.-

sic.. that- occur sair p*i (Sch.iÆ 

ii), 

k4 aid kg ii 
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the �sc.ad-order  rate constants for the 01 catalyzed 
degradation of both asloalo species. 
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apparilt tlrst-order rsps osastist 01 p1 for tbo over-
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slice tba .Jop. of the 31.. near p110 ls�sa$tp.  
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FIGURE 1. Csfadroail. p1-rats profile for csf.droull 
degradation in squsoud solution at $I’C and P - 9.5.. 

Activation Energy 

The Agrhe*ii, plot for the degradation of c.fadroxil 
at ON 1 sod p1 11.5 and Ionic strength 0.6. Is shown 
Is tiger. S. The activation energy of ç.tedroaLl at 
p1 17 is 11.4 kCe1ao1 and at pM 11.5 it Is 15.1 kcal/ 
sal (corrected for the hat of Ionization of wetir) 
(3) 

Other Data 

Osasrel acid and general b*ie catalysts oscar Is ci-
trate and phosphate better apitsas. 

Taiji it *2. (3) discussed c.f.droaiI stability 
tautly, to the stabilities of earbalexim, c.phdri.s. 
and cepb.lsglycto. . 

FORMULATIONS AND COMBINATIONS 

Degradation Reactions 

Cstadraiul is administered orally In capsules, tsb-
lets, and *so an aqueous suspension that to rlconati-
tuted tree a dry powder (6). Rydrö*ytic raictIos of 



300 Cefadroxil 

the solid-stits C�fsdrozil  may b. possible 1,05 mois-
ture’ is the sir. Gics the suspension Is r.comóti-
tstsd the product Is such lass itubi. 051mg to bydra-
iptic and pP affects. 

III xtO’ 

flURI I. Csfadro*Il. Artb.a*s plot for the .ppsr-
ant first-ardor rate cosstaot� for c.fadrsatI dagrids-
tloa at pi 7 and 12.30. 

$tsblttsttlon Reactions 

Blmca.bp8rolysis of ao114.tst. cetadiD*11 may ba I 
cause of dsgradstlou cetadroili should be -kept in a 
tightly closed container (87). After r.coflstlt.tios. 
store Is a r.frig�rstor aid discard say unused portion’ 
after 14 dsp. (S) 

up’uPcts 
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DRUG KINETICS 

Cefotaxime Reaction and P 

Cefotsuiss I. 

GENERAL cophelothin ci, 
of degradation 

Names and the eceto 
pH, te.perntu 

Cefotazl�o sodium, 7-(2-42-uino-4-thlazolyl)-2-.eth- aide-chain hyd 

:tructure

xyi.inoaceta.ldojcepbolo.poragdc acid (sodlu. salt). 
cation procee 
opening. fbi 
the ens of the 
1.1 routes. 

_______ occur to for. 
act. SChORO I 
with ft represe 

’Oe
 C16ft15N5Na07S2 

’A 
log product. 1 1 > IN’S 

C% CHOCOCHS 
cal. .. 47745 

seating sodium 

forms Available 

Cefotaxice sodium. 

Physical Properties 

Cefotaziac sodiam is an off-white powder that decom-
poses at t..pr.tur.s of 102-103’C (1). ft is fairly 
soluble in water, producing aqueous solutions light 
yellow in color (2). Pot.ntloaetrlc data (3) show p1 
values of 2.1. 3.4 and 10.9. 

Stability Summary 

Cefotacine In solution is subject to hydrolysis at the 
eater group and the 5-lacte. ring. The d.acetylated 
product Can then go on to form a lacton.. Hydrolysis 
Is both specific acid catalyzed and specific base cat-
alyzed, with neutral pH values being upti.um for sta-
bility. Many buffers are compatible with cefotaxias, 
as are most common large-volume parentersl,, Dry pow-
der I. best stored In a dark, cool, dry auvironcent, 
and can be sterilized by ga�ma irradletion. 

302 
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DRUG KINETICS 

Reaction and Rate Equations 

Cefotaxtue to a 3-acetuxysethylcephaloeporia, a, are 
cephalotbin and cephaloglycin, hence the major routes 
of degradation involve hydrolysis of the S-lactu ring 
and the scetoxy ester. At pharmaceutically relevant 
PH, temperature, and concentration values the maids 
side-chain hydrolysis is negligible (4). De-e.tsrifi-

azolyl)-2-seth- cation proceeds mors rapidly than the $-ltcta ring 
(aodiu. salt). opening. The observed degradation rate constant is 

the sum of the rate constants for the two major paral-
lel routes. At pH < 4 an internal ring closure can 
occur to form the lactone of the de-eaterif led prod-
uct. SCheme I illustrates this decomposition pathway, 
with R representing the aside aide chain. * represent-
ing product. of 1-lactam iing opening and H’ repre-

aol. at. 477.40 
senting sodium or hydrogen ion. 

cslstaiIui 

Jr ter decoi- 

�t 
a fairly 

solu ens light 
ta (3) show 
PROCNN  x 

du.tylcsNtuI 
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Be. Hydrolysis 
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pti�um for ata - _V_4 X 
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At pH 5.5, the rate of for.atioa of deescetyicefotex-
ice exceeds that of the lactas hydrolysis product, 
with k2kj - 1.8 (4). The pseudo-first -order reaction 
yields parallel log C vs. time plots over a 20-fold 
concentration range. Typical values to the neutral pH 
region at 25C are k.bg - 8 x 10 l and t 8.6 x 
10° 5. 

The constant kobs is the sue of the rate constants 
for acid -catalyzed. water-catsiyzed, and hydroxide -
ion-catalyzed hydrolysis: 

kobs - k11[H3 �  MW + k03(09I (1) 

The sue of the two routes (lactaa and aster hydroly-
sis) is followed ezperteutally, hence kob, - k1 � k2. 
Using the previous estimate of kobs in the neutral pH 
region, and the fact that k2kt - 1.8, yield. k1 - 
2.0 5 -7 �1 and k2 5.3 x 10-’ s1 

PH-Rate Profile 

Figure 1 Is a plot of log kGb. Vs. pH at 25C and 
Ionic strength, � 0.5  if (4). It exhibits the typical 
U-shape of cepbslosporins that are inactive orally 
(5). Specific acid catalysis occurs below pH 3 and 
specific base catalysis occurs above pH 8. Between pH 

3 

Oand
 pH 7 the hydrolysis rate I. virtually indepen-

ent of pH. The calculated line uses the estimates of 

H 1.15 a IO 1 11, k - 8.51 a 10’ at, and 
k05 - 4.49 x 10-1 K 1 (4). The pH of sinimum 
hydrolysis rate is pd 5.13. 

The positive deviation from the calculated line be-
tween pH 2 and pH 4 has been postulated (4) to be due 
to an istraaoleculsr general acid catalysis by the 
carboxyl group on the deacetylation reaction. A more 
easily identified shoulder In noted OR the k0b. Vs pH 
plot near the pH5 of cefot.ziae. It is possible that 
the ionization way slightly alter the kinetics of 
degradation. 

Activation Energy 

Figure 2 shows an Arrhenius plot of 
dation of several pH values and ionic 
(4). Deteratnatlon of the slopes 
following data: 

fl 

cefotaxi.e degra-
strength � 0.8 1 
results in the 

PHast\4) - -I 

2.23 21.2 
5.52 24.7 
0.94 9.4 

At pH 8.94, the activeti 
for the heat of lonizatic 
ue., the Calculated kobs 
with the measured experit 

7-T-77 

-40 

�4.5 

�8.0 

�8.5 I IL I 
0 1 23 

FIGURE 1. C.fotaj.s. pH 
at 25C, ionic strength 
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PH Be(kcal-M-1) Be(k�J’K) 25Cc t (hr) 

2.23 22.2 80.4 85.0 
0.52 24.7 103.5 213.9 
8.94 9.4 30.4 27.2 

At pH 0.94, the activation energy has been corrected 
for the heat of Ionization of water. At all pH val-
ues, the calculated k0b. at 25’C was in good agreement 
with the measured experisentat kohl at 250C. 

PH 

FIGURE 1. Cefotuxis. pH-rote profile for hydrolysis 
at 25C, ionic strength - 0.5 H (4). 
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-3.6 

�4.0 

-4j 

-5.1 

I 
-5 

325 

103T41C4) 

FIGURE 2. C.totulsc. Arrhonlus plots at several pH 

values (Ref. 4) Ionic strength � 0.1 1; p1 3.23 

(0); Pa 3.52 (s); and pH 8.94(a). 

Other Data 

.� No catalytic effect was seen with citrate or phosphate 
butters on the rate of cfotaxii. hydrolysis (4). 
Carbonate and borate buffers have been shown to In-
crease the degradation rate whereas acetate buffer 
may slow degradation of cefotazi.. (3). An Investigi-
tien of the primary salt effect using pot..eIum chlor-
ide showed no affect In the range 0.2-1.0 K for pa 
values of 2.2. 1.5. and 8.0 (3,4). Plots at pH 8.9 
and 9.5 gave small positive slop.., indicating that 
two negatively charged species are reacting (3,4). 

Jacobs (6) has shown that c.fotazl.e powders can be 
sterilized via gn.as radiation without breakdown of 
the drug. Storage of the powder above 30C cans.. It 
to darken (7), the cans. being unknown. 

WOR 4LAT4V1ONSS AN 

Degradation Rea 
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- EORNULATIONB AND CORBINA7IONS 

Degradation Reactions 

Cefotaziae sodium should not be diluted with highly 
basic parentersis, such as iodine bicarbonate injec-
tion. or highly acidic parenterals, owing to the acid-
catalyzed and base-catalyzed hydrolysis. 

Stabilization Methods 

Reconstitution of cefotazi.e sodlum results in a prod-
uct that will asiptela potency for 10 days under re-
frigeration or 13 week, when frozen (1). The pB of 
the solution should be maintained between pH 4 and pH 
S for aeziau. stability. Solutions prepared with the 
following injectebles maintain potency for 34 h at 
room temperatures normal saline 5% dextrose. 10* 

� dextrose, lactated Ringer’s solution, sodlum lactate 
injection, 10* invert sugar injectloa, and dextrose 

t several pH plus normal saline Dry powders should be stored In a 
3.23 cool, dry p1mge and protected from excessive light. 

Des Gupta recently studied the stability of care-
testae to 4% dextrose and 0.9$ sodium chloride asia-
tisas at low temperatures (8). The loss in Potency 
was less than 5* after 30 day. at 40 and 224 days at 
-b.c. 

oriphate 01 
 (4). 
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GENERAL 

Names 

Cephalotbin. 

Structure 

Perms Aveilab 

Sodium cephal 

Physical Prop 

Oodius cephal 
his is aicoho 
(1). The pK 
(2). 

Stability Sum 

Cephalothin U 
and of the 3. 
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outside this 
us cephalothi 
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1 17 39 (2983). 

’2 Intorat1oa. 
is Incorporated, 

BOB (1984) 

1 J. Joawlakoaski 
(Wisconsin) 

S 

S 

Cephathb 

GENIRA& 

Sol�s 

Copkslothin 

Structure 

C11118120152 

aol..it. 399.43 

Fares Available 

Sodium cephalotbin (C15l15I3I068, aol. at. 41841). 

Pbptcsl Properties 

9o410s cephalotbin to solobi� in voter, slightly solu-
ble to alcokol and Insoluble to most orgasic solvents 
(1). The p15 (of the conjugate acid) to 9.22 at 31c 
(3). 

Stability Su...ry 

Caphaloihin ond�zgoss hydrolysis of the F-lactap ring 
and of the 3-acatoxy group. The p9-rote pioUI� re-
veals specific acid and specific’ bass catalysis. with 
$ broad pU-iid.p.adsat valley froapi $ to A. Stabil-
ity to seatalsod by ensuring that the 91 dos. Sot fall 
ootslds this rang.. ProuD ai*ois ��lStioi..f- eodl 
us c.pbalotbtn bare been aboun 

to 

be atabla for op to 
� weeks. 
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DRUG RUSTICS 

Reactions and Rite Iquatiois 

Cspbsothi is s S-ec.toz.etlylcsphRlsspsris aid thus 
his this. sits. at which hydrolysis cam occur: the 
aside side chain, lbs 1-lactaw rug and the IcStOay 
aster grasp. Coder coditioss of pbrsaceutica2 is 
t�rsst the iscta* and sc.toiy hy4ro1sis routes pro-
dominate, the rate behavior b.isg slaliar to that 
reported for c.pheiosporio C 3). Ii acid isdisa 
hydrolysis of the acetoxy group is tollowàd rapidly by 
isetsaiastios of the resulting hydrosy grasp. Lsttiag 
I r.pi’.Siit the aid. side chain these rssctlois are 
shØwa to the following sebsa.. 
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In neutral and basic podia the lactislistioD (th.k / 
st.i) do.s sot take place: the descatyl.tion (kg) aad 
lictam opening 1k2 sad k3) steps cci be °s.parat.ly 
studied. Ysiacs and T.ujl (3) Loud that the rØte 
constants k1 and k3 are abut equal, and that the rel-
ative rate k3Ik1 is i.e. to acidic .�letioo k41. 
larger than Kg, so the deacstylcsphslstkia produced 15 
the k2 step to converted rapidly to the lactose 

The rats of kydroliuis of the lactsa rug does sot 
appear to be affected by  Ionization of the carboxylic, 
acid group (2). The appsreutfirst-ord.r rats co.- 
utant kobp for hpdrolpóis of the hits. (frim cgph-
a lothis, d.acetylcspbilotbli and. dsac.tylcupba loth ia 
lactou) Is gives by iq. (1), 

kohl kg111 + k’ + kgg(o11 (1) 

This azpsrisutsi k011 is equal to kg-, cisc., this do, 
seethes the lactas hydrolysis and clues k1 is as’1y 
equal to kg. 

91-Pita Profile 

Pigurs I shoes the plot of log bob. (dsf iced La 1q 
(1)1 vs. on for the lose of the 0-tact.m tieS at 356C 
aid Ionic strength 0.5: the rate constants have hasm 
corrsctad to zero buffer coscs.tratioa (U. This pis-
til, provides .vlduce that dlsaocI.tlo.of the car-
bozyhts acid does not affect the hydrolysis rate. 
clans no lsflctioi Is a,.n at ph vale.s 004r the P*s 
Acid csta3.1. As Important below p1 $, and. base cs-
talysis occurs above p1 5. £ vu, broad pi-lidapet-
deat nllsy -is obairvad bsteou ph 5 and I. The ph-
rate data Sr. fitted with Eq. (2) sad the value. kg . 
4.5 * 10’ Wi �i, k’ 3.0 * We 8-10 sad ho1 � 9.9 
* 10-1 R1 si. - 

� Pigeri I In the p1-rots profits for the k$rólysis  
of the $-lata., that In. for the kj step Ii the rose-
ties scheme. The Iatat ospkaiotkip .olsa.lu. bow-
aver, I. lost auto rapidly thai this. tiger. Indicates, 
slice deacetylatios is faster then lacta.bydr.lyiI.. 
Since k2 - I.$ kl and the. rats cosutast fsrovSrsll 
lose of intact drug is k1 � kg- bstsaa k.a. � kg. It 
appears that the rate constant for loss of dreg by, 
both routes 1. about 2.0 tues the vsleae showa Aa 
Pigur. 1. 
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I’Degradation 

The bydrol 
Iaportut 
otbor ocl 
iDtICipat.( 

� cephalatbin 
not known. 

*1.4 S. 
� been report � - 

clud.d lbs 

� 4usd In by 

� St.bIlIzati 

It Is clear 
�tiiiui cb 
range 3 to 

� *t.tl�o* of 
� 

Probably oh 
� � itt. rungs 

� � liii .t 
the stablil 
for iaj.cti 
roan tsops 

� ml’ (50). and 

P10011 1. C.pbilotbiii. PE-,st.prof 110 for bydr.Iy- the saluti, 
ale of 5-mets. ring I. c.pkaiotbia at 35C (2). after pripi 

rsossu4s 
reconstItt 

Activation IDSrIy a 10%.1648 
tion proper 

The activation energy for the ItØtim hydrolysis of I aid if the 

c.phal.tbie at p5 500 Is U.s kcs1/ao1 and it p1 � orgy Is 
10.00 It to 15.4 kcal/nol (corrected for -the beat .f. :. 
Ionization of water) (2). thai covos-

- - I � 
Other D*%I � were found 

w..ks-(-I0 

Inifar compensate appear to Is Gabble of *setting. a. �. or 110 api1 

moderate acc.lsratisg .tf.ct 05 k,,vh (a). � � 
tin, or 5* 

Ys.ssa and ?.sJI (2) liv. discussed capbalotbie stabilisati 

stability relative to the stabIlitiss of other Ceph- � titiOl Of 

siosporins and p.aIclilIu�. � � water was 
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Forauletions and Cosbinatione 

F0R*OLATI008 AND COMBINATIONS 

Degradation Reactions 

31$ 

The hydrolysis reactions dasosibed ŁsrUer are the 
important routes of drug degradation. Reaction with 
other aucleopbiies, psrticulariy eileen, sight be 
anticipated. Color forsatlon in soletloas of sodium 
cephalotbin has been reported (4), but its source Is 
not kiowa 

Aged supies of iodine cephalotbia injection have 
been reported to cause pain is mice ($) It was con-
cluded that the pain was caused by acetic acid pro-
duced is hydrolysis of the acetony group. 

Stabilization Methods 

It is clear free the pS-rat. profile (PIg. 11 that for 
asz*aUm chealcal stability the-oil .hoeld.be is tbs 
range 3 to S. $or.ovsr, in order to forestall pr.cip 
itat ion of, th. ties-acid torn, the optilil p0 range 
probably should be further restricted to th..spprozt-
aste range I to I. 

Rica at *1. (4) and Soylsa at si (I) bawl studied 
the stability of sodima cephalotbia soluttoaö Is water 
for’ injection., in 0.5$ saline, and 12 5* diztroae, at 
room temperature (*S’C), refrigerator temperature 
(VC), sad in the frozen state (-209). At 39 all of 
the solutions showed about 10% decespositton 14 days 
after preparation fle psch*ge insert conservatively 
r*commends a cosines storage ties of 2 days at S’C for 
rwaoaititstad sodium c.phslotbin soistioss.), At .25C 
� 10% Loss of drug was observed about $4 batter solu-
tion prgparstios. The tpa veins calculated with the 
aid of the p1-rata profile (Fig 1) and activation 
.n.rgp in the vaflep region is 3$ h. iO reasonable 
*gr.ss.at.J. These solattosa were prepared with ini-
tial concentrations of 1 g/103 at. 

FiascO solutions of sodium c.phaiotbia ia water 
were, found to be stable 4clO$ decoaposition) for S 
weeks (*0C, p0 4.8 to SI, initial coac*stratiOs 100 
or 230 ag/il) (S). It was recossended that 0.5* ci-
11cc or 8* dextrose not be used as the salveat: whan. 
stabilization by fr..*iag is planned beesese precipi-
tation of drag on thawing is mar. frequent- than when 
water vsn the solvent. Once thawed, selatioas should 
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not be rsfr.su, atsos prscipltatisa.styrsnit. 
’poleD solutions of sodium caphalotbia (Ia. 5* 

dextrose) abound no loss In activity otter storage at 
IOC for $0 days whether thaved by room temperature 

sapsaure or microwave beating (1). 

.*I1uhICu 

. a.*iagto’a Pharwaustjcsj ZclaacOs (25th .4.), 
� . 

Philadelphia CoLl.gs of pharmacy sad 5c1*sc.. 
Philadelphia, 107.. 

. T. and A. TsaJI,J. P.k.rM. Ict., 05. 1563 
(1*70). 

� 3. J. £.o.cay. 5. Islb.r, sad J. Orlair. I. loll-� blot., U. 135 (1073). 

C. J. X. Nana, B. I. Coleman, and J. C. loylat. Am. 
J. loop. P*sll.. II. 740 (IOn) 

5. Y. �Ad.cb&. C. I.kuara I. Kobkoh, N. Ikeds, and 
� A. Isto YaksgskaZaashJ, 100, 1104(lUO)s’ Z&t 

,Pbaza. LAir. .10, 2203 (1051). 

I. J. C. I�yls,  J. L. 5I.aois. aid B. I. Visey An., 
T. loop. Pbsra. 11, so? (1072),’ 

T. C. J. loins. R. 1. Ai.aao, C. 0. Walter. and 2. 
I. Sandals. Drag utah. Ciii. P*11.. 14. 353 
(1000). � 

� ’ Esiu.th A. C.a..As 
(.Wisconsin) 

32512*1 

$1155 

Cuphrsd 
3-Pithy 
cubozy 

5tructa 

Puss 

Cspbrad 

Physics 

malting 
about 7 
ity. at 
.ligbtl 
eblorof 

$tsbIII 

Cepbrad 
druJy.l 
said at 
than of 

and 131 
(3). 1 
gios be 



a 

tay result. 
balothia 41n at 
after atoregai at 
roes temperature 

a... (15th ad.), 
cy sad science, 

� Sci.. 05, 1553 

Groner. J. AatZ-

C. Boylsu. AS. 

b, V. Ikeda, and 
104  

C. L. Wisely, As. 

!.
 it  and It. 

?br.., 24, Us 

sanith A. Ceasors 
Wiscosala). 

.a. 

USUAL . 

Jsi.ss 

C.pkradlsa 7-[0-I-(1 ,4-cvclÆbsaadiis-1-yl)ac.tsaidoJ-
3-iethyl-$-szo-I’-tkls-1-ssbicyio(4 . 
csrbo*ylic acid. 

dtr.cter� 

Vt’ii Available . 

C.phr’.41as �oaohydrata. 

Physics! properties 

Welting pout 140 to 143uC; pSi. about 1.1 aid .p&. 
about 7.5 (1); sparingly sulubl� LI water aid �.libil-
Ity at the fsoalsctric p1 In OS �g/sL ($) .py 
slightly soisbis ii a1cobol practically. iasO)ubl.ls 
chloroform sad ether. 

StabliltV summary 

Caybradine a dsac�tozy.phu1osp�r1t uldirgoas hy-
drolysis .f the I-lstu. ring. C�phrdiis is fairly 
acid stable, *.d is �h�wi to be of. the& more stab!e 
this c.pkalotbla osphaloridisa. and cipkiioglycis; 
and 180 tla�s eare stable them iiptci1li at p0. 1.0 
M. its p0-rats profil, shows s pI-ladsp.id.at re-
at as below p3 6, apsctflc base ostalyshp above PC 10. 

I 



Si. C.pbradlee 

and as Inflection at neutral PH resultIng from the 
hydrolysis of the anion. Stability can be enhanced by 
keeping the pH below S. 

0100 IIHITICS 

Reactions and Rate Equations 

C.pbrldla* Is susceptible to 1-metsm ring bydoly�Is,  
as is cepbslssi. The kinetics sad .sckanl..e of by-
drolp.is appear to be affected by th� dlusaciatloi 
equilibrium of the in-amino group. it pie bstv.O a 
and 1, hydrolysis is by direct eater attack. At high 
pH hydrolysis I. catalyzed by bydranide ion sflsck on 
the anioa. At neutral p0. dI�.oclatloi of the proton-
ated s.slno group occurs, and degradation In cats-
lysed by the Ietr*anlsàular auol.opbIlSc attack of the 
g-eiIDO group upon thi 1-lactus carbssyl to produce a 
dik.topiperssla. derivative. This mechanism I. .houn 
So the following seb..... 

Twin dikstoplp�rsziit  derivative be* been ls.J.t.d 
as the major alkaline degradstioi product from as 
sqaness- sodium äaFboasts  solution of cspbrsdIos- by 
Cokes at at. (4). 

The apparent S iret-order rite constant bob, for 
hydrolysis of the isotsa can be gives by Hg. (1): 

bobs � k(MJ +.lt � k01(01) 
+

 

(192k--) 
�a 

bsre kLf k1 sad k01 s the rate constants for the 
uncnt�lfssd,  hydrogen- lam -as tslyud. aud bydrosids-
ioa-cstnlyu.d reactions. respectively. The Spoatsis-
ens dsgrsdattoe rate constant of the satanic spool** 

Is repro* 
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turn. 

p1-Rata p; 

Vigars I 
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is represent ed by kg The hydrogom-ion-catalyssd 
octios in ls.lgalficsat is the overall kinetic plc- fr 
tin’.. 

p1-Rats Profile 

Pigss 1 shoee the plot of log bibs d.tiasd is lq. 
(1)1 we. pa for the hydrolysis of the. $-lactssrlog at 
$S’C and logic strength 0.5; the -rats constants have 
been corrected to acre batfsr conCPstr$tioD (3). Thu 
profits provides �vldsace  that dl.aocietlou of the 
protomated s-amino gr.vp Influence* the-- hpdro*ysla 
rate slics an lifleatlo. is sees at p1 vslaes Pear 
the pIe. Acid catalysis is ..ilportsat and bass ci-
t.ly.i. occur. above p1 10. A flat VII-ind.p.adeat 
rsglon Is observed belie p1 5. The p1-rats data or* 
fitted to Sq. (1) sad the valves k1,0 � 8.00 a 
51 k01 - 1.11 a 101 r1 a-! aid %g � LOS a 140 

are obtained. The rats costsat.k1 least deter-
stied because pf the large coatrlbutlom by other. 
kiostic terms. 

Activstlom Energy 

the .ctl,.tlos energy for the hydrolysis of e.pbraIls. 
In aqueous solution has eat be** reported. 

other Data 

Buffer cumponeats appear to be capibli of exerting a 
moderate accelerating effect on b0.- Ilgere 

a 

shod 
the dspsdjice of the observed rate coostaptu an total 
biffer coic.atr.tic* la -borate butter at $SC (1). 

YsOos and Tsuji (3) have I&scss.edcepkradtoo 
stability rslative to the stabilities of other �c.pb-
alosperlas and pesicililos. - 

POINU&ATZOI AND CO111I*T1O1I 

Degradation Rssatloia 

All cepbsbo.porlmo undergo degradation in, .qaoas 
� : - 

solutions. In a basic sqa.o.. ..diu.cepkrsdim* 
yields a cyclic product that has. undergone migration 

- of the doubt* hood to the 9-4,5 posittol.. and protest-
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PIS Cepbrsdlne 

tlo* at the C-a position an described �arflir. Al-
though detailed stadisu have cot been performed is as 
acidic aqueous Radius, cephtadlne aug be expected to 
undergo reactions similar to c.phi1e*i (3).. RioOa 
stltutsd o.phrsdiae solution say vary In color; has-
i.e, color Changes do not affect the Potency (6). 
The origin of color foinstios is not keona 

$tabilisstioi Methods 

it Is clear from the 91 -ruts profile (Pig. I) that 
f.r.aasIsu.cheuicsl stability, the p1 should be below 
S. lowuver, Is as injectable feriuletioi. the acidity 

pH 

110011 I. Caebradiu.. pU-rto profile fur the 
hydrolysIs of c.phradios it 350 and 166-16 �trsagtk 
0.31. 

111081 2. 
altiust to 
p1 5.00; I 

� of 
Sts*Oe sue 
aelubility 
suit, the 

� tassels; 
.rated at 
(). If I 

� st.ilLe we 
their pots 
at -*0C 
containing 

� tile. not 
lejectisa 

Psag at 
etublifty 
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S 

34 

2 

1 

0 

TutłL L4) 

1105*1 S. Cepbrad*nl. Plot .f observed rate, Costact 
sia�t total borate better coac.ntrstioe .t 15C (A, 

p0 9.O5 6. p1 6.40; 0, p5 0.01). 

of cepbradiae nest be aeitrslii.d by an slk.lIa Oh-
�st.sQs such as sodlom csrbonete to provide sefficiast 
solubility and physiological acceptability. As S re-

suit, 

the �.Befactsc.r recomasads asusiawa btorage 
tic, of I h at room temrstur., or of 14 b It refrig-
erated efrig.�rstsd at 5’C for reconstituted c.phrsd&.e ..IutIon. 
(7). It frosea Immediately after rsco..tltatlo� with 
sterile- water for iaj.ctlos, �oIvt*aae  can retela 
theft potency In the original container up to S .w..k. 
at 

soc (V). it is also r.cdu.odsd that ceicins--
coitsialig solatlois, such an lactated luger’. In$.e-
tb., not be used so dissents .becsi. cspbr.dlae for 
inJ.etloa coatali�sodins carbosst� (7). 

Stag and loikhos�. (6) have stcdi�d,  thesolutiop 
stability of two foranistboso of ccpPsdIa�--ois. Osieg 



326 e9hrsd1ns
 

-Srg1D1DI and the other sodium carbonate as tb. 5e.- 3. T ass 

rr.1ie.r at 25’C. the degradation rates at 11 c.pbri-  
dine solutions in 0.9% saline. lactated Ilaler’s, 
Ringer’s, Por.osu*-1, 51 dextrose, and sterile watsi 
vets all lower for the argiain.-ssutrilised product 
tAO. the *odlam csrbonst.-neutrallsod product.. For 
suspi� ibis 0.9* normal �sliai is used as the dUo- 5. A� DII 

out. . 8.85% loss of drug is observed with the c�phrs-
dlns-argisime solution, whereas CC 9.53% loss of drag 0. VflitId 
Is observed with the cepbradi../eodlum carbonate sole- United 

ties. The enhanced stability with the arpisine foist - KOCkVjl 

latiok may be attributable to the lover 99 viii.. of S 

the solutions. . $ow.vsr. at S and *8* caphrsdlne coy- ’ 
castratices the differences in stability between. the 
two formulations are not substantial. 

Although tbe kinetics of decomposition of copra- I. V. J. 
dine to aQeeoUi solstice have be.n described, little 
Information is .v.11eble as tb. stability of s.pbra-

j 
. dine I. it. solid state. COMM* at al (I) have stud-

led the stabilities at commercial cepbr.diis cepuiles Current 
at G. 28. and 40C (and 40C at 739A relative busidltp 

� Is various packages. At 5C, cspbrsdiss capsules. show 
littie dogridatloc under .11 co.ditts.s studied. 101-
ever deeospositioa occurs at higher temperatures 
especially it high humidity. When caphisdis. capsule. 
(280 ag) are ’repackaged masher glass containers the - 
psro.itag* lose in, potency after S scathe it *8. 40. 
and 400 (at 75* R.N.) .,. 3.7, 9.4, and 53.31, re-
spectively. it appears tb.t cqphrsdiue capesI.e are 
somewhat unstable at high teeperaturOs. Coaditloas of 
high bouldity promote further decomposition at the 
sane temperature. This problem cci be rsdc.4 by 
staring the drug at low temperatures in completely 
moisture-tigbt containers. . 

1� 
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methyl and propyl parabens during freeze-drying Is dependent on many factors, Including the 
vacuum, length of drying cycle, temperature, and the amount and chemical entity of the materials 
present. 

Novelty:. 

There is no disclosure in any of the prior art documents of a lyophilised pharmaceutical 
composition for parenteral administration comprising a compound of Formula (I), wherein M Is 
Na, with a preservative selected from methyl paraben, propyl paraben and a mixture of methyl 

. and propyl parabens, and wherein the aqueous composition prior to lyophlilsation has a pH In the 
range of 6.0 to 7.5. 

Claim 1 is therefore novel, as already acknowledged by the Examiner. Claims 2-6 are dependent on 
claim 1 and are therefore also novel. 

Inventive step 

Dl discloses a compound of Formula (I) as In claim 1, and generally discusses that the compounds 
of the Invention can be administered parenterally using a (yophilised formulation which Is diluted 
prior to use. Dl. is the closest prior art. 

The differences between claim 1 and the disclosure in bi are: 

1. the use of methyl paraben, propyl paraben, or a mixture of both, as components of a 
lyophilised composition suitable for parenteral administration. 
II. the aqueous composition prior to lyophilisatlon has a pH in the range of 6.0 to 7.5. 

The objective problem is the provision of a stable formulation comprising a compound of Formula 
(I), which is suitable for commercial manufacture and use. The solution provided by the invention 
of claim 1 Is to provide a composition comprising methyl and/or propyl parabens, and to ensure 
that the aqueous composition prior to Iyophlllsation has a pH in the range of from 6.0 to 7.5. 

The claimed Invention unexpectedly provides a highly favourable solution to the problem from 2 
different perspectives: 

1. The surprisingly favourable properties of the claimed composition enable It to be produced by a 
particularly efficient Iyophilisatlon process. Such properties could not have been predicted at the 
filing date of the present application. 

2. The claimed aqueous composition pH range prior to lyophilisation Is surprisingly favourable 
because it provides optimum solution stability and JvoDhIlIsed comoosltlon stability. It Is noted that 
optimum solution pH does not necessarily result in the optimum solid state acidity of the 
lyophilised composition, the solid state acidity being measured by pH equivalent ’pHeq". Since the 
formulation Is stable, degradation of the compound of Formula (I) Is minimised. 

Regarding point 1, the use of parabens In a lyophilised product Is not obvious, considering the 
knowledge of the skilled person at the filing date of the Invention. None of the prior art documents 
D1-D10 disclose parabens as a component of a lyophilised composition suitable for parenteral 
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administration, comprising a cephalosporin compound. Furthermore, D1O teaches away from the 
use of parabens In a lyophilised product, in view of the potential loss of parabens during the 
lyophilisation process. The option of reducing thedrying temperature to 0°C Is not practical for the 
compound of Formula (I), because It would result In a higher residual water content and poor tong-
term stability of the composition. However, In view of the unexpectedly strong molecular 
interaction between methyl or propyl parabens and the compound of Formula (I), the inventors 
surprisingly found there was no loss of methyl or propyl paraben during lyophilisatlon of the 
claimed composition. 

There are also unexpected solubility benefits for parabens in the presence of the compound of 
�mu  SUM’ 

thffithlttbdissblVeiand astanciard procedure would-betod;ssolrabeniat 1eJJ 
temperature, usually around 70°C The need for itºvated temperatures complicates the 

1 manufacturing process and requires the use ofspecIaIlsed _equipment for the manufacture othe 
drFftheoeitivepradcts suth as the compiiIj 

The Inventors were surprised to find that methyl or, propyl parabens dissolve readJIyJnaqueous 
sUOiEthin,ng the compound of Formula (I) at room temperature After-further-investigation, 

j they found that the solubility of methyl or propyl parabens In water. Increased by at Iea factor 
of S in the presence of the compound of Formula (I) The solubility of methypgraben andpiopyI 
parabŁn in water arid In the presence of lhº cdrndUæd of Formula (I) were 1-L5 and 30 mg/ml 
respectively, compared with solubility in water alone of approximately 15 and=O4 mg/mi 
respectively. 

The enclosed chart shows -6 - nce of different 
,..J tnatŁous solutions, Ssolutlori,lSwater, where Ssolutlon Is concentration of methyl paraben 

In solution in the presence of other solute, and Swater is solubility of methyl paraben In pure 
water. Such an enhancement of solubility for methyl and propyl parabens In the presence of the 
compound of Formula (I) (cefovecln) enabled the preparation of pre-lyophilisation solution of much 

In

concentration than was previously thought possible. This enabled a significant reduction 
(2.5 times) of the amount of water in the pre-Iyophllisatioæ solution, which in turn reduced the 

\amount of water to be removed during lyophilisation and resulted in a more efficient drying 
process. 

In summary, the prior art does not motivate the skilled person to select methyl and propyl 
parabens for lyophilised formulations comprising the compound of Formula (I). In fact, the 
Inventors have overcome prejudice In the art which teaches away from using parabens for 
lyophilised products. There are many options available to the skilled person seeking to provide 
stabile compositions, including the use of alternative preservatives or the use of sugars to stabilise 
cephalosporin compositions. However, the inventors found that the use of methyl and/or propyl 
parabens In combination with the compound of Formula (I) Is surprisingly effective in producing a 
product that has both favourable manufacturing characteristics and stability. The choice of methyl 
and propyl parabens over all other pharmaceutically acceptable preservatives for a parenteray 
administered, lyophilised, product is inventive. Furthermore, the surprising Increase in the solublilty 
of methyl and propyl parabens In water when In the presence of the compound of Formula (I), and 
the unexpected retention of parabens In the composition during lyophilisatlon, enable efficient 
mpnufacture. Inventive step must therefore be acknowledged for amended dalm 1. 
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Turning now to point 2, the commercial product needs to be stable In the solid lyophilised fcm 
in the reconstituted solution form. Both solution p1-I and solid-state acidity therefore have to be 

optimised Warder to achieve the desired product stability. Of the prior art documents 01-Di0, only 
D5 discusses the relationship between formulation stability and solution pH. However, D5 does not 
even suggest that solid state acidity should be considered. Therefore there Is no motivation In the 
prior art for the skilled person to seek an optimum solution pH that also leads to optimum solid 
state acidity of the lyophile. 

Optimum pH in solution was found to be at a pH range of from 6.0 to 7.5, as shown by the data in 
40 Table 1 below, and presented in the application as flied. The degree by which the compound of 

formula (I) is stabilised, and the pH range at which the compound is stabilised, could not have 
been predicted at the filing date. D5 shows that the optimum pH ranges of cephalosporin 
compounds vary, thus cannot be predicted. 

Table 1 shows the % degradation of formulations of the compound of Formula (I) at different 
solution pH: 

TABLE 1 
Percent Compound I after 12 weeks storage at 400C and estimated 

shelf life at controlled room temperature 250C 
% 

Degradation % Degradation 
Formulation after 18 

# pH 12 weeks after 12 weeks months 
(400C) (400C) (250)* 

. 1 3.5 91.3 8.7 19 
2 3.9 94.3 5.7 15 
3 4.1 95.9 4.1 11 
4 5.1 96.9 3.1 8 
5 6.0 97.2 2.8 7 
6 5 97.5 2.5 7 
7 5.5 98.0 2.0 5 
8 5.7 98.6 1.4 4 
9 6.0 98.7 1.3 3 
10 6.2 98.9 .1.1 3 
11 6.5 99.1 0.9 2 
12 6.0 99.2 0.8 2 
13 7.8 99.1 0.9 2 
14 6.1 99.2 0.8 2 

*calculated as described In the application 

Furthermore, formulating the product at optimum solution stability does not guarantee optimum 
stability In the lyophilised state, since lyophitisation can result in significant pH changes (L.N. Bell et 
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al, Potential p11 implications in the freeze-dried state, Cryo-Lett. 12, 234-244 (1991); Strlckley et al, 
Pharm Res. 1989, 6, 11, 971-975). 

Measurements of solid state acidity are therefore critical In order to find the optimum pH for the 
composition. Hammett acidity function, also known as pHeq (Hammett et al, .1. Am Chem Soc. 
1932, 54, 2721-2739,; Giombia et al, Surface acidity of solid pharmaceutical excipients IL Effect 
of the surface acidity on the decomposition rate of acetylsalicylic acid Eur.J. Pharm Blopharm. 
1995, 41, 114-119) can be used to express acidity In complex systems where direct pH 
measurements cannot be performed, and to predict the rate of acid-base chemical reactions in 

. such systems. 

Using the claimed optimal solution stability range of pH 6 to 7.5 for pre-lyophilised solutions,. 
lyophilised formulations with citrate buffer were observed to have a pHeq of 6.9 to 7.5, and With 
phosphate buffer the pHeq was observed to be from 6.1 to 6.8. Hence, formulations comprising a 
compound of formula (I) and with either citrate or phosphate buffer produced the desired target 
solid state acidity range of pHeq 6 to 7.5, when prepared from the claimed solution stability range. 
Such close correspondence between optimal solution pH and solid state pHeq could not have been 
predicted at the priority date. 

Table 2 Illustrates the differences between solution ph and solid state acidity for sucrose/buffer 
formulations without the compound of formula (I), and shows that an optimal solution pH of 6.0 to 
7.5 would correspond to the pHeq ranging from 5.0 to 7.2, which is outside the optimal solid’ state 
stability. This illustrates that optimum pH does not always lead to optimum ph equivalent. 

Table 2. pHeq of Iyophilized sucrose formulations prepared with either citrate or 
phosphate buffer. 

-. pHeq  
pre-

yophihzatior 
solution pH citrate phosphate 

5.5 5.13–0.10 4.48*0.04 
6 5.47–0.10 4.9710.05 
6.5 5.85*0.07 5.37*0.09 
7 6.88*0.16 657–0.09 

7.5 7.20–0.10 6.83–0.12 

Further evidence that the effect of pH on solid-state stability cannot be predicted Is found in U, Be! 
et al Effects of Acidic N + 1 Residues on Asparagine Deamidation Rates in Solution and In the Solid 
State, Journal of Pharmaceutical Sciences (2005), 94(3), 666-675. 

The prior art does not lead the skilled person to arrive at a composition comprising a compound of 
Formula (I), with a pH of from 6.0 to 7.5. The advantages of this pH range for stability, both of the 
composition in solution and as lyophilised, could not have been predicted at the priority date. 
Inventive step must therefore be acknowledged for the selection of an optimum pH range. 

Overall, the composition as claimed in claim 1 Is Inventive over the prior art. The Inventors have 
overcome prejudice in the art to arrive at a composition which has particularly favourable 
properties for manufacturing and has highly favourable solid state and solution state stability.- Since 
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COMMUNICATIONS 

The loss of paraben preservatives during freeze drying 

K. P. FLORA, J C. CRADOCg, 0. K. Poociugi*r, AiwJjiticai and Prodvct Development Section, Plzarmaceutical 
Resou,ces Brtmch, National Cancer Institute, BuildIng 37, Room 6D12, Bethesda, MD 20203, U.S.A. 

Recently the loss of two prescriitivcs, methylparaben 
(Ml’) and propylparaben (PP) was encountered during 
freeze drying of an aqueous solution In our laboratory. 
Avis (1970) has noted that volatile antibacterial 
preservatives (bcnzyl alcohol, phenol and chloro-
bulanol) arc not suitable for Iyopbllized pioducts.. 
However, we are unaware of any reports describing 
the loss of MP or PP during lyophihantion. This report 
describes the factors Influencing the loss of these anti-
bacterial perservativos during freeze drying. 

Freeze-drping. Solutions containing 08 tug nil-’ MP 
(Amend Drug & Chem. Co., Inc., New York, NY), 
0,2 MB u PP (U.S.P.H.S. S.S.C., Perry Point, MD) 
and various amounts of mannitol (Aldrich Chein. Co., 
Milwaukee, WI) or sodium chloride In distilled water 
were prepared and dispensed (50 ml) into 10 nil flint 
vials. The vials were placed on the picebifled shelf 
(about �40 ’C) of pilot scale, I ft’, freeze drying unit 
(Model 10400, Virtus Co. Inc., Gardiner ,NY). After 
the contents of the vials were rruma, the product was 
processed through various drying cycles detailed in 
Table I and 2. Samples were removed and stored at 
�15 ’C until the completion of an experiment at which 
time all analyses were performed. Also, samples of one 
lot of calcium leucovoun (BV-79-205) an Investiga-
tional product containing 4 m Ml’ and I rug PP per 
vial, were reconstituted with 50 ml of distilled water 
and freeze dried again In our pilot scale unit. 

’Correspondence. 

Analysis. MP and PP were determined in the presence 
oIinannitol or calcium Icucovorin by reverse phase high 
pressure liquid chromatography (h.pic.). W. PP. 
internal standard (benzophcnone) and calcium teuco-
vorin were readily separated (retention volumes 
38 nil, 5.5 nil,, 74 ml respectively) on a c-ia (10pm) 
column by clutign with mctbanol-isopropanol-water 

(55:10:35w 

vJv) delivered at I ml mm’. The eluted 
compounds were detected at 254 am. Mannitol was not 
detected as it lacks u.v. absorbance. The freeze-dried 
samples were reconstituted for analysis with SO ml of 
distilled water. A 125 p1 aliquot ws diluted to 10 ml 
with mobile phase containing internal standard, and a 
lOp I aliquot was Injected for h.p.lc. analysis. Samples 
of calcium icucovorhi (Ben Venue Labs., Bedford, Ohio, 
Lots BV-77-225 BV-78--255 and 13V-79-205) were 
similarly diluted and analysed. These also contained 
4 rug of MP and I rug of PP per vial. 
The results in Table I jndicatq’a substantial loss of 

both Ml’ and PP during freeze drying In the pilot unit 
at 10-20 nn Hg The losses became progressively 
&eatgr as the drying time and product lew&atum 
Increased. The paraben-containing calcium leucovorin 
product that was processed In a production freeze 
dryer was analysed and there was little or no apparent 
loss of MP or PP in the three lots. The content of MP 
and PP ranged between 972-997 and 982-983% of 
label, respectively. Freeze drying logs for typical batches 
Indicate that the chamber pressure during the 62 h 
drying cycle varied from 90 to 200pm Hg. An attempt 

Table I. Paraben content of products freeze-dried with vacuum of ~20 Ism or 175 pm Hg 

% remaining (s.d.)".475 Drying Temp. 
-20 gm pm cycle Range (ii) C" MP n PP hIP n PP 24 - 30 to  95.7 (37) 12 95-9 (24) 984 (0.6) 6 99.7 (1-8) 24 �3OtoO 24 OtoS 94-0 (19) It 949 (1-3) 978 (04) 7 987 (13. 24 

�3Otoo 
24 0 to 

5 58-1 (32) 10 66-5 (25) 900 (1.4) 7 93.7 (1-2) 24 SroZS 

Tempeintures were recorded at the beginning and at the end of each 24K 



H 
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I:’Tabld 2. Effect of weight ofezci .plot on the loss ofparabens 

Exdplents° (mg of each component per vat) 
- 

Freeze drying 9D m? 45 rug Manmtot 45 rug 22- mg No 
Cycle Mannitol 45 rug NaC1 tdannitol Mai ultol Excipieiits 

%remalaing(a.d,)(n-4) 
Temperature° 

h Range (C’)MP PP MP PP MP PP 4P PP MP PP 
24 � 31) to 09 95�5 96-8 99-9 98-4 974 95-0 9-5 99-0 930 1003 
24 � 30 to 0° (2-4) (2-6) (0-5) (1-5) (0-4) (26) 0-2) 

’5-7 
(2-2) (23) (24) 

67-0 73-7 � 24 0 to 250 78.6 81-1 77-1 18-5 70.7 71-7 79.5 
24 � 30 to 0- (36) (5-6) (2-4) (2.1) (2-6) (4-6) (3.7) (3-0) (2-2) (2-3) 

343400 24 0 to 25° 66-6 71-2 6’1 64-8 53-6 58-3 46-3 17 1if 
24 250 (2-8) (1-6) (56) (3-9) (2�3) (0-6) 99) (10-0) (57) (3-6) 

� All formulations initially contained 4 mgfvlal MP and 1 rug/vial PP in ad i ition othe excipients listed. 
* Temperatures recorded at the beginning and at the end of each 24(1. 

toreproduce a vacuum in this range in our freeze drying chosen as a likely tudi ate based on physical and 
units using the mannitol-paraben product gave the other structural considera ons lipophilicity, planarity and 
resulis sew inTable 1. Although the lossof MP and PP arornaticily) to retali pare ens bya similar znechanlsm. 
wider these conditions was substantially less than A formulation con ilnin 10 as adriamycln hydro-
observed at 19-20 pm, fig, some toss was evident. The cblorid; 4mgMP nd I rig PP was freeze-dried in a 
zeconstitution and subsequent tcpca* freeze drying at pilot unit under the earn conditions as described for 
1020pm Hg of the cuichim leucovprin production the reconstituted eaIhim eucovorin product. Analysis 

� lot (BV49205) resulted in thd surprising retention of indicated an averag rote tion of 974% for MP and 
� 

-

 

both MP(93-7O and PIP (59%).The drying cyclewas 954% for PP in the adria nycin product. 
..��°�tic  -to longest ClC dctndcd at fact f loss o1pab was not gment in the 

11b1b2. Slnç4the  calcium leucovorin product contained calcium leucovorin Or adriarnycin product, the pond-
43mg.ofsddlum chloride indditlonto the parabens bibty that such a ass i ay occur with other drugs 
and 50ngof drug, Ibepossibility that the increased cannot be ignored. hei adtsof this study show that 
bullcniinht.account for the retention of the paxabcns the loss of MP and IP du igfreeze drying is dependent 
was- investigated.

 
The data In Table 2 Indicate that the on the vacuum of the stem, the length of drying 

totalasnou**arother-matsriat piàent doss reduce the cycle, the rempuat!c of he product,and the amount 
listotMPandPPliowavŁr, the effect is not enough to and chemical entits of i aterials present. Analysis of 

-dAplairk-thC retention of parabons is the calcium paraben-coritalnlngfree r-dri*d products for both 
�-.leevodn :prodzCt. A possible explanation can be active Ingredient and anti acterlal preservatives appears 

� 

� sÆat-.In.theu.4. spectra of a solution containing 10-9-pg warranted. 
� �àlcima lueovptin, 2:21ag.mt1 Ml and 0-55ig March 5, 1980 

�� 
thlPP. the of calcium leucovorin is shifted 
5mb (from 283 to278 nat) in the presence of parabens 

- 

ifldlcpthig- the possible formation of a complex con- RE,] RENCES 

Ilnhig drug and -pamben. Complezation between Avis, K. E. (1970) r La hnian. L., Lrcberniau, 11. A., 
o$ter compbUnds and bydro*ybenzaatev has been JCanlg, J L (c a) I to Theory and Practice of 

escIbed- previously (Poochikian & Cradock 1979 IndustrIal Pbarmrcy va & Fobigur, Philadelphia, 

&iristiansen 1970 Lachman 1964 The 
reduced volatility of such a COm$CZ could explain the 

p577 
IlirCiu* KrIstilflZCfl U. (1970) 3 Pbarm. &L 59 

-; �-:UtCflttOfl -pP-tho �pasnbens. In this product. Further Lachman. L. Pmater. J)nig AScoc.. 22: 
sizpOitfor this observation was sought with adramyc1n 127-144 
iydrosidoddej. an antituinour agent supplied corn- Foochlklan 0. K. Cii ock, .1. C. (1979) J. Phasm. 

-� - 

-- inercjaihi t a .fmeze.dricd product. This ding was Sci. 68: 728-732 

- � 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIRECCIÔN DE NUEVAS CREACIONES 

Radlcacón No. 04043501 

Clasificación Internacional (IPC): A611(47100; A611(31/546, A61K9/19. 

Como resultado del examen definitivo, realizado con fundamento en el articulo 48 
de la Decision 486 de la Comisión de  la Comunidad Andina, se le comunica: 

Documentos estudiados 

Descrioción: Folios: 53 a 80 (como se radicO inicialmente) 

Reivindicaciones: Folios: 81 a 83 (como se radicó inicialmente) 
Folio: 115 Primera ModificaciOn. 
Folio: 127 Segunda Modificación. 

Prioridad: Folios 1 (30-11-2001, US60/338,536). 
( 26-07-2002, US601398,932). 

Respuesta del solicitante: Folios: 111 a 114. Primera respuesta. 
Folios: 121 a 126 Segunda respuesta. 

Se acepta para estudlo el capitulo rØivindicatorio del folio 127. 

Objeto de la invención 

Titulo de la solicitud: MØtodos de tratamiento y formulaciones de cefalosporina. 

El objeto de la presente solicitud de patente de invenciôn consiste en: 
Una formulaciOn farrnacØutica liofihizada estable que contiene cefovecina sódica. 

ReMndicaciones 1-5 : Una composición farmaceUtica liofilizada que comprende: 

cw 

Un compuesto de formula i. M donde M+ es sodio. 
Un preservativo seleccionado de’  metilparabeno, propilparabeno o una 
combinaciôn de ehlos. 
En donde la composiciOn acuosa previa liofilizaciOn tiene un pH de 6.0 a 7.5 

y la composición despuØs de Iiofilizaciôn tiene un contenido de agua residual 
menor al 1% en peso de liofihizado. 

El problema planteado en esta solicitud es la necesidad de formulaciones 
liofihizadas que incrementen la estabilidad a largo plazo de ha cefovecina sOdica. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona Una 
composiciOn farmaceutica liofilizada de cefovecina sOdica que comprende : un 
preservativo seleccionado de metilparabeno, propilparabeno o una combinaciOn 
de ellos, en donde la composición acuosa previa liofihizaciOn tiene un pH de 6.0 a 
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7.5 y la composición despuØs .de liofl!izaclón tiene un contenido de aqua residual 
menor al 1% en peso de liofihizado. 

De la solicitud de Patente 

Descripción (articulo 28 D. 486) 

La descripciOn de los folios 53 a 80 con el requisito de claridad o comprensiôn 

Reivindicaciones (articulo 300486) 

El capitulo reivindicatorio del folio 127 segün los requenmientos establecidos en 
el articulo 30 es claro y conciso y ademâs estÆ 10 suficientemente sustentado por 
la descripción. 

Unidad de Invención (’articulo 250486) 

El capitulo reivindicatorio del folio 127 cumple con el requisito de unidad de 
invenciôn. 

No es una invenclôn ’art1culo 15 D 486 literal  

El capitulo reivindicatorio del folio 127 sI es una invención. 

Excepciôn a la patentabilidad (articulo 200486 literal a)-d)) 

E.1 capitulo reivindicatorio del folio 127 sI es patentable. 

Relvindicaclones relativas a un uso o a un uso distinto (articulos 14 y 21 0 
486) 

El capitulo reivindicatorio del folio 127 sI es una invención. 

AnÆlisis de la(s) Oposiciôn(es): (articulo 430. 486): 

No se presentaron oposiciones, 

Determlnación del Estado de Ia TØcnica 

Considerando que la fecha de presentaciôn de  la primera solicitud de patente de la 
cual se reivindica pnoridad es 30-11- 2001, Se consultaron las bases de datos y 
los archivos con clue cuenta la entidad con fecha de pubkcacion anterior: No se 
encontrô documento alguno clue afecte la patentabilidad del objeto de (a presente. 
solicitud. 

AnAlisis de patentabilidad (articulo 14 0486) 

Novedad (articulo 16 D486) 

Las reivindicaciones I a 5 se refieren a una composiciôn farmaceutica liofihizada 
clue comprende : Un compuesto de formula I (cefovecina sOdica) , un preservativo 
seleccionado de metilparabeno, propilparabeno o una combinaciOn de ellos, en 
donde la composiciOn acuosa previa liofihización tiene un pH de 6.0 a 7.5 y la 
composiciOn despuØs de IiofihizaciOn tiene Un contenido de aqua residual menor 
al 1% en peso de liofihizado. 
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Se realizO el estudio de novedad comparando elemento P01 elemento la 1) 
composición oral reivindicada en la presente solicitud con la presente en el estado 
de la tØcnica relacionado. 

Como resultado de dicho estudio se encontró que  la composición farmacØutica 
liofilizada de (cefovecina sódica) reclamada en la actual solicitud se diferencia 
con respecto al estado de la tØcnica (US6020329), en que en la actual solicitud la 
composiciOn liofilizada de cefovecina sOdica dentro de su formulaciôn contiene un 
preservativo seleccionado de metilparabeno, propilparabeno a una combinaciôn 
de ellos , la composiciôn acuosa previa liofihizaciôn tiene un pH de 6.0 a 7.5 y la 
composiciôn despuØs de liofihizaciôn  tiene un contenido de agua residual menor 
al 1% en peso de liofihizado ; por ho tanto las reivindicaciones I a 5 cumplen con el 
requisito de novedad de acuerdo con el articulo 16 de la decision 486. 

Niyel inventivo (articu!o18 D486) 

Las reivindicaciones I a 5 se refieren a una composiciOn farmacØutica liofilizada 
que comprende: Un compuesto de formula I (cefovecina sOdica) , un preservativo 
seleccionado de metilparabeno, propilparabeno o una combinaciOn de ellos, en 
donde (a composiciOn acuosa previa Iiofihzaciôn tiene un pH de 6.0 a 7.5 y la 
composición despuØs de liofihizaciOn tiene un contenido de agua residual menor 
al I % en peso de liofilizado. 

El estado de Ia tØcnica ( documento anexado par el solicitante , Connors et al 
folios 129 a 161) muestra una tabla y grÆfica donde se muestra la velocidad de 
hidrOlisis de cefotaxima a diferentes valores de pH. El estudio concluye que a pH 
menores de 2 y mayores de 8 la velocidad de hidrOlisis de cefotaxime se 
incrementa y que a pH de 3-7 hay una mayor estabilidad. En los folios 144-145 
(pªginas 304-305) se concluye que a un pH neutro la cefotaxima a 25°C tiene un 
tiempo de vida de media de 8.6 x 105 segundos. Es decir que la cefotaxima se 
degrada a la mitad en aproximadamente 10 dIas. 

Ahora de acuerdo a la tabla del folio 124 en donde se muestra que el compuesto 
cefovecina sOdica de la invenciOn tiene a un pH neutro una degradaciOn del 0.8% 

. a 40°C y del 2% a 25 °C en 12 semanas de estudio y teniendo en cuenta que 
Connors nos muestra que los rangos de pH Optimos de los compuestos de 
cefalosporinas puede variar se considera que là soluciOn de la presente invenciôn 
no es obvia. 

Y por ültimo en el documento presentado en fase internacional el 09-08-2007 por 
el solicitante (Ver folios 162 a 166) se establece que es conocido tambiØn en el 
estado del arte que el uso parabenos dentro de las formulaciones de Jiofihizados no 
es adecuada ya que durante el proceso de liofihización hay pØrdida de estos, 
para el experto en la materia no serla obvio utilizar dichos preservantes en la 
formulaciôn (ver folios 167 a 167 A, documento The loss of paraben preservatives 
during freeze drying y los argumentos del solicitante del folio 163, iItimo pÆrrafo). 

AdemÆs de los anteriores argumentos tamblen explica que teniendo en cuenta la 
dificultad para disolver los parabenos a temperatura ambiente y que para este 
efecto se tiene que utilizar temperaturas a 70 °C , se encontró que el compuesto 
cefovecina sOdica incrementa la solubilidad de dichos preservantes a 
temperatura ambiente (Ver folio 163 segundo , tercero y cuarto pÆrrafo y Folio 
166 grafica ) , lo cual tambiØn evidentemente constituye una ventaja y una 
soluciOn inesperada nada obvia para una persona medianamente versada en la 
materia. 
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Aplicac Indjistial (erticulol8 D 486) 

El capitulo rolvindicatono del folio 127 $1 tiene AplicaciOn Industrial. 

Respui$a a los argumentos del soucitant.: 

Los argth1entos expuestos por el solicitante en los folios 121 a 126 son 
aceptadOs como respuesta al articulo 45 de Is folios 117 a 120, on donde se 
demuestrade manera clara y eviderite el nivºl inventivo de la solicitud. 

Conclus16n 

Enconseqiencia y por todo lo expuesto anterlormente, se recomienda Conceder 
las reivindicadones: I a 5 (folios: 127). 

Con base�en las relvindicaciones 1-5, este Despacho expresa el tftulo.de la 
soilcitud en los siguientes tØrminos: Formulación farmacØutica liofihizada estable 
que .contlene cefovecina sódica" 

BogotØ, D.C., 

CONCEPIO TECNICO No. EXAMINADOR TECNICO 
1838 Código No.202075 
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