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Asunto : Solicitud de patente para: COMPOSICION
FARMACEUTICA DE LIBERACION PROLONGADA

Solicitante : INTERVET INTERNATIONAL B.V.

Clase : A61K 031/546, RA61P 031/000

Fecha solicitud: 23 de Mayo de 2005

1. Yo, Emilio FERRERQ, obrando como apoderado del solicitante en el
. asunto antes identificado me refieroc al oficio No. 15576 notificado por
fijacion en lista del 05 de Diciembre de 2008.

2. Mediante oficio No. 15576 se puso en conocimiento del solicitante el
informe gue contiene las observaciones hechas por su Despacho sobre la
presente solicitud de patente. Atiendo a las observaciones de la manera

siguiente:

2.1 De la solicitud de patente

2.1.1 Reivindicaciones

En primer lugar el Examinador ha seflalado que la reivindicacidén 1

. no se encuentra debidamente definida, toda vez gue las reivindicacicnes

independientes referentes a un sistema de entrega farmacéutico, deben

indicar la composicidn cuantitativa del mismo. Se indica ademds, gue

las reivindicaciones independientes se degtinan solo para definir las

modalidades particulares de la invenciédn, de acuerds con la
reivindicacidén independiente.

De otro lado se ha sefialado que se prefieren las denominaciones

comunes internacionales sobre los signos distintivos de caridcter
comercial, en relacién con el signo Miglyol®.

NIT 860.041,367-3
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Por {ltimo se ha objetado la reivindicacidn 9, gue de acuerdo con &
el Examinador, define wun proceso 'de practica convencional de/\?
laboratoric y por ende no genera un verdadero salto cualitativo en la
regla técnica.

2.1.2 Descripcién

Sefiala el Examinador, gque la descripecidn no se acompafia de
ensayos experimentales gue permitan conocer la superioridad de la
férmula de liberacidén controlada con respecto a las composiciones del
arte previo.

2.1.3 Reivindicaciones relativas a un uso

A este respecto, ha gido objetada la reivindicacién 10 por

constituilr un uso.
. 2.2 Nivel inventivo

El Examinador considera que el documento D1: WO Q061149 afecta el
nivel inventivo de 1la presente solicitud, argumentando que la dnica
diferencia entre ellos es la seleccidn del componente agtivo.

Se afirma entonces que un conocedor de la materia podria derivar
facilmente Ilos componentes de un sistema de formulacidén como el
reivindicado, tan solo teniendo en cuenta las ensefianzas del documesnto
D1 y la bibliografia b&sica scbre la produccidn de inyectables.

3. Con el fin de subsanar las objeciones expuestas, se presentan las
siguientes modificaciones, aclaraciones y argumentag:
. 3.1 Modificacidén de una solicitud en tramite

De acuerdc con el articulec 34 de la Decisidn 486 de la Comisién
de la Comunidad Andina, donde se establece que la modificacidén de una
solicitud es posible en cualguier wmomento del trdmite mientras no
impligue una ampliacidén de la solicitud inicial, wme permito presentar
un nuevo pliego reivindicatoric conformado por 6 reivindicaciones.
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Las modificaciones realizadas scbre el pliego reivindicatorio son &
las siguientes: \¢

- El signo distintivo comercial Miglyol® ha sido modificado por
el término quimico con el cual se relacicna: Acido caprilico.
- Se han eliminado las reivindicaciones ¢ y 10 para superar las

objeciones relacionadas con éstas.

Aclaracidén sobre la reivindicacién 1

El Examinador ha considerado que 1la reivindicacidn 1 no se
encuentra correctamente definida. Sin embargo, disentimos
respetuosamente de las apreciaciones del Examinador, va que la
reivindicacién 1 es lo suficientemente <c¢lara v autosuficiente,
encontrandose de acuerdo con les lineamientos del Manual 2Andino de
Patentes. Adicionalmente, es posible egtablecer que esta reivindicacién
define todas las caracteristicas esenciales de la invencidn, es decir,

. logs elementos que constituyen la composicidn farmacéutica. Por su parte
lag reivindicaciones 2 a 8 y dependientes de la reivindicacidén 1,
cumplen la funcidén de referirse a caracteristicas particulares de los
elementos que constituyen la composicidén farmacéutica definiendo de
manera clara y concisa la invencidn.

De acuerdeo con lo anterior, 1la reivindicacién 1 no ha sido
modificada. Consideramos que la objecidn relacionada con ésta debe

tenerse por superada.

2.2 Nivel inventivo

El Manual Andino de Patentes ha definido el método problema-
gsolucidn que debe seguirse para determinar si una invencién tiene o no
. nivel inventivo y el cual estd dirigido a contestar la siguiente

pregunta:

“la pregunta a contestar eg 51 teniendo en cuenta el egstado de la
técnica en su conjunto existe alguna Iindicacién gque lleve a la persona
versada en la materia a modificar o adaptar el estado de la técnica més

cercano para regolver el problema técnico, de tal forma que llegue a un
resultado gue egtuviera incluido en el tenor de las reivindicaciones”.
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Por lo tanto, el Manual y el método problema-solucidén son muy ){fD
clarcs en seflalar que la conclusidn sobre la falta de nivel inmventivo
de una invencidén golamente es posible 81 existen ensefianzas o
sugerencias claras en el estado del arte sobre la invencién, esto es,
sobre la forma como sa soluciona el problema técnico en cuestidn.

Adicicnalmente, el mismc Manual indica que algunos de los
indicios para identificar la existencia de nivel inventivo son: i) el
hecho de haber superado un prejuicioc téenico anterior; ii) el hecheo de
haber superado dificultades técnicas reales y 1ii) el hecho de gue la
invencidén responda a una necesidad ya antigua, permanente ¥y ailin
insatisfecha.

Ahora DPbien, con respecto a la antericridad citada por el
Examinador se tiene que:

A partir de la materia revelada por D1, una persona medianamente

. vergada en la wateria técnica determina gque la lecitina o un

fosfolipido son indispensables en la formulacidn para el ingrediente

activo. Por el contrario, la composicién de acuerdo con la invencidn no

comprende estos excipientes. La presente solicitud posee entonces
diferencias técnicas adicionales no establecidas por el Examinador.

De otro lado, con respecto a las objeciones expuestas por el

Examinador sobre la descripcidn, degseamos poner de presente que en ésta

ge presenta un nimero de formulacicnes del arte previco que reclaman ser

de liberacidn prolongada, pexroc gue nc resultaron en formulaciones
deseables con liberaciones prolongadas apropiadas, va gque ademés
requieren ser inyectables y tener reaccién local aceptable. Teniendo en

cuenta que este problema técnico ha sido resuelto con la presente
solicitud vy que ésta solucidn se encuentra debidamente sustentada por

. medio de los ejemplos, se demuestra que la presente solicitud posee
nivel inventivo sobre el arte previo, solucicnando una necesidad va

antigua, permanente y atn insatisfecha.

Por lo tanto, D1 no es una anterioridad vilida capaz de afectar
el nivel inventiveo de la presente solicitud y esta objecidn se debe
tener por superada.
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3.3 Concesidn de una solicitud foranea ;{L}jr/

,\(\f\

Por ditimo, aungue compartimos la opinién de su Despacho, en
cuanto a que la conceaidn de una golicitud de patente en otros
paises, equivalente a 1la solicitud Colombiana, no obliga a su
Despacho a otorgar el privilegio de patente para la misma invencidn,
si constituye un antecedente favorable para el estudic de:
patentabilidad que respetuosamente solicitamos tener en cuenta. Por
lo tanteo informamos a su Despacho que la presente invencidn fue
otorgada por la Oficina de Patentes de Estados Unidos (Patente US
6,911,441) y por la Oficina Europea de Patentes (Patente EP
1558263) . Junto con este escrito se presenta copia de las primeras
paginas y de las reivindicaciones de estas patentes para su mejor

referencia.

4. Puestc que se han atendido a cabalidad las obsgervaciones hechas por
su Despachc sobre la presente solicitud de patente, atentamente

. solicito que se continte su tramitacidén. Sin embargo, en caso de gue se
considere gue existen todavia objeciones sobre la claridad y concisidn
de la pregente solicitud, solicito atentamente y en virtud del articulo
45 de la Decisidn 486, expedir una nueva Accidn oficial.

5. ANEXCS

¢ Nuevo pliego reivindicatorioc conformado por 8 reivindicaciones.
s Formulario de modificaciones
# Recibo de pago por concepto de modificaciones

¢ Copia de la primera pigina y reivindicaciones de las patentes
UsS &,911,441 v EP 1558263

. Sefiora Jefe,

EMILIO FERRERO
T.P.A. No. 31.829

COLO-04975-843-001-8
COLO-11214-841-028-8
S JMS\JMS\ID-145076 \WPCL4975
C/No. M-2009-145076\JMS







REIVINDICACIONES

1. Una composicién farmacéutica inyectable que comprende cefquiriona y un vehiculo de
liberacion prolongada caracterizado en que el vehiculo de liberaciéon prolongada

comprende una mezcla de un aceite y distearato de aluminio.

g Una composicion de acuerdc a la reivindicacién 1 caracterizada en que elia
. .. , 7
comprende el distearato de aluminio en una cantidad de 1.0a 4 .0 % en peso. v

3. Una composicion de acuerdo a la reivindicacidn 2 caracterizada en que ella
comprende el distearato de aluminio en una cantidad de 2.5 a 3 .5 % en peso. -

4. Una composicion de acuerdo a las reivindicaciones 1 a 3 caracterizada en que el
. aceite es un triglicérido de cadena media o una mezcla de triglicéridos de cadena

media.

5. Una composicion de acuerdo a la reivindicacion 4 caracterizada en que el aceite es

acido caprilico.

6. Una composicidon de acuerdo a las reivindicaciones 1 a 5 caracterizada en que
comprende 2.0 a 20.0 % en peso de cefquinona..

7. Una composicion de acuerdo a la reivindicacion 6 caracterizada en que el comprende

7.5 % a 10.0 % en peso de cefquinona.

. 8. Una composicion de acuerdo a las reivindicaciones 1 a 7 caracterizada en que la

cefquinona es sulfato de cefquinona.

JMSWUMSAD-145213(WPCL4975
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of the formulation. The results obtained show that the tested
prolonged release Iormulation maintained therapentic blood
levels only for 12 hours.

Example 10

The pharmacokinetic profile of prolonged release cefqui-
nome formulations, that use various SABER® oil Delivery
systems, in cattle (bodyweight 230-345 kg) and pigs {41 to
55 kg) in a dosage of 3 mg or 5 mg/kg bw im and sc to cattle
and im § and 10 mg/kg bw im to pigs was assessed. The
SABER Delivery system uses a high viscosity base ¢com-
pound (sucrose acetate isobutyrate, SAIB) to provide con-
trolled release. Upon addition of a small amount of solvent
{Ethanol (EtOH), Ethyl lactate (EtLac), the high viscosity
component, SAIB coaverts to an easily injectable liquid.
Once inside the body, the solvent dissipates and a semi-
solid, piodegradable implant is formed. The tested pro-
longed release formulation are Lot 96557, Lot 96558, Lot
96559,

The formulations were administered at a single dose
subcutaneous (sc) into the neck or intramuscular (im) in M.
triceps brachii. Each animal received each of the prepara-
tions once with a 7 days washout period between the
administrations.

Blood samples were collected by jugular venipuncture
{cattle) and by puncture of the anterior Vena cava (pigs) at
times 0, 1, 4, 6, 8, 24, 32, 48, 56 and 72 h after drug
administration. The concentration of cefquinome in plasma
samples was determined by bioassay. On validation of the
methed a limit of quantification (LOQ) of 0.04 ug
cefquinome/mL plasma was established.

FIG. 10 shows bovine plasma cefquinome concentrations

{piz/ml ) afier im administration of the formulations to cattle.

FIG, 11 shows bovine plasma cefquinome concentrations
(#g/ml) after sc administration of the formulations to cattle.
FIG. 12 shows porcine plasma cefquinome concentrations
{ig/mL) after im administration of the formulations to pigs.

The formulations a and b provided prolonged release
pharmacokinetic profiles on a low Jevel after sc, im admin-
istration to cattle and im administration to pigs, but the
industrial development was not considered because of resi-
dues of the carrier in the animal body at the injection site,
that were still detectable 6 months after the administration,
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The formulation ¢ did not result in prolonged release profiles
with activity >32 h in all applications to pigs and cattle.

What is claimed is:

1. An injectable pharmaceutical composition comprising
a cefgquinome and a prolonged release vehicle, wherein the
prolonged release vehick comprises a mixture of an cil and
aluminjum distearate.

2. A composition according to claim 1 comprising the
aluminjum distearate in an amount of 1.0 to 4.0% by weight,

3. A composition according o claim 2 comprising the
aluminium distearate in an amount of 2.5 o 3.5% by weight.

4. A composition according to claim 1, wherein the oil is
a medium chain triglyceride or a mixwre of medium chain
triglycerides.

5. A composition according to claim 4, wherein the oil is
a polyethylene glycol di-ester of saturated fatty acids having
a chain length of 8 to 10 carbon atoms.

6. A composition according to claim 1 comprising 2.0 o
20.0% by weight of a cefquinome.

7. A composition according to claim 6 comprising 7.5 to
10.0% by weight of a cefquinome.-

8. A composition according to clim 7, wherein the
cefquinome is cefquinome sulphate.

9. A process for preparing a pharmaceutical composition
as defined in ¢laim 1, comprising the steps of miXing the oil
and the aluminfum distearate 10 create the prolonged release
vehicle and suspending the cefquinome in the prolonged
release vehicle.

10. A process according to claim 9, wherein the alu-
minfum distearate is added to the oil under gentle stirring
and heating to form the prolonged release vehicle and the
mixture is allowed to cool before adding the cefquinome.

1. A method for treating or preventing an infectious
disease in an animal comprising administering an effective
amount of a cefquinome in 2 single dose in a prolonged
release vehicle comprising a mixture of an oil and alu-
minivmw distearate,

12. Amethod for treating or preventing a gram positive or
grain negative bacterial infection comprising administering
an effective amount of a cefquinome in a prolonged release
vehicle comprising a mixture of an oil and aluminivm
distearate.
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by Z2/79 Cefquinome sulphate (237.1 mg) suspended in ethyloleate +starch glycolate sodium (300 mg)
¢) 22/80 Cefquinome naphthoate (271.2 mg) suspended in ethyloleate + hydroxymethyiceliulose high viscosity (50

mg)
d) Z2/81 Cefquinome naphthoate (271.2 mg) suspended in ethyloleate + starch glycolate sodium (300 mg)

The formulations were administered at a single dose subcutaneous (sc) into the neck. Each animai received the prep-
arations once with a 7 days washout pericd between the agministrations.

Blood samples were collectad by jugular venlpuncture at times 0, 0.5, 1, 1.5, 2, 4, 6, 8, 24, 32, 48, 56, 72 and 80 h after
drug administration. The concentration of cefquinome in piasma samples was determined by bicassay.

[0078] Figure 8 shows bovine plasma cefquinome concentrations {mean values in pg/mL) afier sc administration of
the formulations. The results obtained show that the tested formulations can not maintain therapedtic blood levels for
mare than 24 hours.

Example 9

[0079] The phamacokinetic profile of a cefquinome sulphate formulation in a dosage of 5 mgfkg bw was assessed
in this study by a paraliel comparison with cefquinome ethyloleate olly suspension In a group of 3 caftle (bw 340-380
kg). The tested formulation contained cefguinome sulphate -p hydroxybenzoate and MiglyokB 812.

The formulations were administered at a single dose intramuscular (im) into the M. triceps brachil,

Blood samples were collected by jugutar venipuncture attimes 0, 0.5, 1, 2, 4, 6, 8, 10, 12, 24, 26, 28, 30, 32, 48, 56 and
72h after drug administration. The conceniration of cefquinome in plasma samples was determined by bioassay.
Figure 9 shows bovine plasma cefquinome concentrations (indlvidual animals in pg/mL) after single im administration
of the formulation. The results obtained show that the tested prolonged release formulation maintained therapeutic blood
leveis only for 12 hours.

Example 10

[0080] The phamacokinetic profile of prolonged release cefquinome formulations, that use various SABER® oil De-
livery systems, In cattle (bodyweight 230-345 kg) and pigs {41 to 55 kg) in a dosage of 3 mg or & mg/kg bw im and s¢
to cattle and im 6 and 10 mg/kg bw im to pigs was assessed. The SABER Delivery system uses a high viscosity base
compound (sucrose acetate isobutyrate, SAIB) to provide controlled release. Upon addition of a small amount of solvent
{Ethanol (EtOH), Ethy! lactate {EtLac), the high viscosity component, SAIB converts to an easily Injectable liquid. Once
inside the body, tha solvent dissipates and a semi-solid, biodegradable implant is formed. The tasted prolonged release
formuiation are Lot 96557, Lot 96558, Lot 96559,

[0081] The formulations were administered at a single dose subcutaneous (sc) into the neck of intramuscular {im) in
M.triceps brachii, Each animal received each of the preparations once with a 7 days washout period between the
administrations.

Blood samples were collected by jugular venipuncture (caitle) and by puncture of the anterior Vena cava (pigs) attimes
0,1, 4, 6, 8, 24, 32, 48, 56 and 72 h after drug administration. The concentration of cefquinome in plasma samples was
determined by bioassay. On validation of the method a limit of quantification (LOQ) of 0.04 g cefquinome /Ml plasma
was established.

Figure 10 shows bovine piasma cefquinome concentrations (pg/mL) after im administration of the formulations to cattle,
Figure 11 shows bovine plasma cefquinome concentrations (pug/mL) after sc administration of the formulations to cattle.
Figure 12 shows percine plasma cefquinome concentrations (pg/ml) after im administration of the formulations to pigs.
The formulations a and b provided prolonged release pharmacokinetic profiles on a low level after s¢, Im administration
1o cattle and im administration ta pigs, but the industrial development was not considered because of residues of the
cartler in the anirnal body at the injection site, that were still detectable 6 months after the administration. The fermulation
c did not result In prelonged release profiles with activity >32 h in all applications to pigs and cattle.

Claims

1. Aninjectable pharmaceutical compeosttion comptising cefquinome and a prolonged release vehicle characterlsed
In that the prolonged release vehicle comptises a mixture of an oil and aluminjium distearate

2. A composition according to claim 1 characterised in that t comprises the aluminium distearate in an amount of
1.0 to 4.0% by weight.
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3. A composition according to claim 2 characterised in that it comprises the aluminium distearate in an amount of
2.5 to0 3.5 % by weight.

4, A composition according to claims 1 to 3 characterised in that the oil is a medium chain triglyceride or a mixture
of medium chein triglycerides '

5. A composition according to claim 4 characterised in that the oil is Miglyol®, preferably Miglyok® grade 812.

6. A compoasition according to claims 1to 5 characterised in that it comprises 2.0 to 20.0 % by weight of cefquinome.

7. A composition according to claim & characterised in that it comprises 7.5 to 10.0 % by weight of cefquinome.

8. A composition according to claims 1 to 7 characteriged in that the cefquinome is cefguinome sulphate.

9. A process for preparing a phammaceutical composition as defined in any of the preceding claims comprising the
steps of mixing the oil and the aluminium distearate to create the prolonged release vehicle and suspending the
cephalosparin in the prolonged release vehicle.

10. Use of cefquinome in a prolonged release vehicle compﬁsing & mixture of an oil and aluminium distearate for the
manufacture of a medicament for the treatment or prevention of infectious diseases in animals.

Patentanspriiche

1. Eine ainspritzbare phamazeutische Zusammensetzung, umfassend Cefquinem und ein Tragematerial fir verdn-
gerte Freisstzung, dadurch gekennzelchnet, dass das Tragemnaterial filr vedangerte Freisetzung eine Mischung
aus einem Ol und Aluminium-Distearat enthalt.

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dass es das Aluminium-Distearat in einer Menge
zwischen 1.0 und 4.0 Gewichtsprozent umfasst.

3, Zusammensetzung nach Anspruch 21, dadurch gekennzeichnet, dass es das Aluminium-Distearat in einer Menge
zwischen 2.5 und 3.5 Gewichtsprozent umfasst.

4, Zusammensetzung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, dass das Ol ein mittelkettiges
Triglycerid oder eine Mischung von mittelkettigen Trigiyceriden ist.

5. Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet, dass das Gl Miglyol®, bevorzugt Miglyok® Grad
812 ist.

6. Zusammensetzung nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, dass es 2.0 bis 20.0 Gewichts-
prozent Cefquinom umfasst,

7. Zusammensetzung nach Anspruch 8, dadurch gekennzeichnet, dass es 7.5 bis 10.0 Gewichtsprozent Cefquinom
umfasst.

8. Zusammensetzung nach einem der Ansprliche 1 bis 7, dadurch gekennzelchnet, dass das Cefquinom Cefquinom-
Sulfat ist.

9. Verfahren zurHerstellung einerpharmazeutischen Zusammensetzung wie sie in einem der vorstehenden Anspriiche
beschrieben worden ist, umfassend die Schritie des Mischens des Ols und des Aluminium-Distearats, um das
Tragermaterial fiir verlangerte Freisetzung zu erzeugen und Cephalosporin in dem Trégermaterial fiir verlédngerte
Frelsetzung zu suspendieren.

10. Verwendung von Cefgquinom in einem Trégermaterial flir veridngerte Freisetzung, umfassend eine Mischung eines

Als und Aluminium-Distearat fir die Herstellung eines Medikamentes zur Behandlung oder Vermeldung von infek-
tionskrankheiten bei Tieren.
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Antibacterial Activities In Vitro and In Vivo and Pharmacokinetics
of Cefquinome (HR 111V), a New Broad-Spectrum Cephalosporin
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Cefquinome is a new injectable aminothiazoly! cephalosporin derivative. It is stable against chromosomaily
and plasmid-encoded B-lactamases and has a broad antibacterial spectrum. Staphylococcus aureus, strepto-
coced, Psendomonas aeruginosy, and members of the family Enterobacteriacene {Escherichia coli, Salmonella
spp., Kiebsiclle spp., Enterobacter spp., Cirobacter spp., and Serratia marcescens) are inhibited at low
concentrations. Cefquinome is also active against many strains of methicillin-resistant staphylococci and
enterococel, Ks in vitro activity against gram-negative anaerobes is very limited, The high in vitro activity of
cefquinome &5 reflected by its high in vivo efficacy against experimenial septicemia due fo different
gram-pusitive and gram-negative bacteria. We studied the pharmacokinetic properties of cefquinome in mice,
dogs, pigs, and calves. After single parenteral administrations, cefquinome displayed high peak levels,
declining with half-lives of about 0.5, 0.9, 1.2, and 1.3 h, respectively, The areas under the concentration-time
curve determined for dogs and mice showed linear correlations Lo the given doses. In dogs the urinary recovery

was mere thin 70% within 24 b of dosing.

At present cephalosporins are widely used for the treat-
ment of infections in humans. The aminothiazolyl cephalo-
sporins are particuiarly important because they possess
favorable chemotherapeutic properties and are associated
with low rates of adverse effects (1, 8). Cefotaxime was the
first representative of this group of cephalosporins (11).
Puring our efforts to find new derivatives with ¢ven broader
antibacterial spectra or better pharmacokinetics, a series of
polar cephalosporins was synthesized {3). From these com-
pounds, cefpirome was selected to be developed for use in
buman medicine (6, 13).

Cefquinome (HR 111V) (Fig. 1} is another representative
of this group. Here we report the antibacterial activity of
cefquinome in vitro, its therapeutic efficacy in experimental
infections, and its pharmacokinetic properties in animals.

(This work was presented in part at the 29th Interscience
Conference on Antimicrobial Agents and Chemotherapy,
Housten, Tex., 1989, abstr, no. 479 and 430.)

MATERIALS AND METHODS

Antimicroblal agents. Cefquinome, cefotaxime, and cef-
pirome weré synthesized by Hoechst AG, Frankfurt, Fed-
eral Republic of Germany. Cefoperazone and cefuroxime are
commetcially available.

Bacterial strains. The bacterial strains used were clinical
isolates obtained fiom various hospitals in Europe between
1978 and 1988 and sirains maintained in our own laborato-
ries. All bacterial strains were stored on agar slants at room
temperature or as suspensions ip liquid nitrogen.

Antimicrobial susceptibility testing. The susceptibility of
aerobic bacteria was tested by means of the agar dilution test
on Mueller-Hinton agar {Difco, Detroit, Mich.}. When strep-
tococci were tested, the agar was supplemented with 10%
horse blood. Plates were inoculated with a multipoint inoc-
ulator (Greiner, Niirtingen, Federal Republic of Germany)

which delivered 5 x 10* CFU per spot of stationary, freshly

T Corresponding author.

diluted cultures of the strains concerned. The MIC was
taken as the lowest concentration at which no visible growth
couid be detected after 24 b at 37°C. The MICs for methicil-
lin-resistant Staphylococcus aureus were read after 48 h'at
30°C. The MICs for 50 and 90% of the isolates (MIC,, and
MIC,,, respectively) were calculated from the results.

The susceptibility of obligate gram-positive and gram-
negative anaerobes was tested by using the agar dilution test
on Witkins-Chalgren agar (Oxoid, Wesel, Federal Republic
of Germany). Overnight cultures of the appropriate test
strains diluted 1:10 in fresh thioglycolate medium (Oxoid)
were used as the inoculum. The MICs of the antibiotics were
determined after the plates had been incubated in anaerobic
Jjars (Oxcid) for 48 h at 37°C,

p-Lactamase stubility. The enzymes used were released
from the bacteria by ultrasonication and partially purified by
chromatography on Sephacryl 5-200 superfine (Pharmacia,
Freiburg, Federal Republic of Germany), For the spectro-
photometric UV test (11), 2 ml of a 1077 M solution of
cefquinome and 50 p! of enzyme solution were mixed. The
Asss was monitored for 10 min at room temperature. The
relative rates of hydrolysis were compared with the decay of
cephaloridine.

Affinity to PBPs. The binding of cefquinome to penicillin-
binding proteins (PBPs) of Escherichia coli K-12 was deter-
mined as previously described (12) by using ***I-ampicillin,

Iufluence of nutrient medivm,. The effect of the composi-
tion of the culture medium was examined in the serial
macrodilution test. Geometrical difution series of the com-
pound were prepared in different fluid nutrient media and
inoculated with suspensions of the test organisms. The
following commercial bacterial culture media were used:
Mueller-Hinton medium (Difco), ABM I (Difco), standard
I (Merck), heart infusion medium (Difco), brain heart infu-
sion medivm (Difco), standard bouillon {Oxoid), 1% Tryp-
tone (Difco), Iso-Sensitest broth {Oxoid), and nutrient broth
{Oxoid).

The effect of pH on the activity of cefguinome was

determined in the serial macrodilution test with Mueller-

14
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FIG. 1. Chemical structure of cefquinome (HR 111V).

Hinton medium (Difco} which had been adjusted to pH
values between 5.5 and 9.

Mouse protection test. NMRI mice of both sexes, weighing
18 to 22 g, were used in the experiments. The mice were kept
in groups of 10 in Makrolon cages and were given grain feed
(Nestlen KG, Mannheim, Federal Republic of Germany) and
tap water ad libitum. The animals were infected intraperito-
neally with 8.3 mi of a bacterial suspension in 5% hog gastric
mucin adjusted to a multiple lethal dose. Untreated animals
died within 6 to 48 h after infection, depending on the
bacterial species. The mice were treated subcutancously
(s.c.) immediately and 4 h after infection. They were ob-
served for 10 days, and a daily record of deaths was kept.
The median effective doses (EDygs), i.e., the doses required
to protect 50% of the animals from death, were calculated by
probit analysis (7) from the number of animals surviving on
day 10 after the infection.

Pharmacokinetic stndies. Groups of NMRI albino mice,
weighing 19 + 1 g, were dosed s.c. with 10 and 40 mg of
cefquinome per kg. At defined intervals afier dosing, blood
samples were obtained from a cut at the tip of the tail by
using a 10-pl capillary (wetted with sodium citrate) and kept
at 4°C. Urine was collected in metabolism cages. Groups of
three male beagle dogs, weighing about 22 kg each, were
dosed with 5, 10, and 20 mg/kg intravenously (i.v.} via the
cephalic vein. Blood samples were withdrawn from the
cephalic vein in the opposite leg. Urine was collected by
catheterization. Groups of five or six male and female pigs
(Deutsches veredeltes Landschwein), weighing approxi-
mately 18 kg each, were injected i.v. with 10 mg of cefqui-
nome via the vena jogularis or s.c. in the base of the lefi ear.
Blood samples were withdrawn from the contralateral jugu-

IN VITRO AND IN VIVO ACTIVITIES OF CEFQUINOME

A

15

lar vein. Male and female calves weighing between 110 and
140 kg were dosed with 10 mg of cefquinome per kg i.v. via
the vera jugularis. Preliminary pharmacokinetic results were
obtained after s.c., intramuscular, and intrairacheal applica-
tion.

Bioassay. Blood, serum, plasma, and urine samples were
bioassayed by the agar diffusion test with Muelier-Hinton
agar supplemented with. 109 sheep blood and seeded with
Streptococcus pyogenes ATT as the assay strain, Standard
solutions were prepared from pocled murine blood and urine

-and from autologous body fluids taken from untreated dogs,

pigs, and calves. Cefquinome concentrations were caicu-
lated by regression analysis, using the standard curves in
which the logarithms of the concentrations were propor-
tional to the areas of the inhibition zones.

Pharmacokinetic calculations. Curve fitting was carried
out by nonlinear regression with the computer program
PHAKQK. Pharmacokinetic analysis of the concentration-
time data after i.v. administration indicated that the best
curve fits were usually achieved by using an open two-
compartment model. Mean values and standard deviations
of the pharmacokinetic parameters were calculated frem
individual fitted curves.

RESULTS

Antibacterial spectrum. The results of the susceptibility
testing of numerous clinical isolates of gram-positive and
gram-negative bacteria are summarized in Tables 1 and 2.
The data indicate that cefquinome has high antibacterial
activity in vitro against nearly all strains tested. The MICs of
cefquinome (Table 1) for methicillin-susceptible and methi-
cillin-resistant staphylococci are nearly identical to those of
cefpirome, i.¢., in the range of 0.195 to 50 pg/ml. Thus, the
MIC,s and MIC,,s of cefquinome (1.563 and 25 pg/ml,

- respectively) are slightly lower than those of cefotaxime,

The MIC,, of cefquinome against streptococci of serogroups
A, B, and C is 0.024 pg/ml and is therefore slightly lower
than that of cefpirome and cefotaxime. Against enterococci
the MIC,, of cefquinome was about 32 ug/ml, indicating that
against this group of bacteria cefquinome is slightly more
active than cefpirome but significantly more active than
cefotaxime.

All the species of the Enrerobacteriaceae tested are usu-

" TABLE 1. In vitro activities of cefquinome, cefpirome, and cefotaxime against gram-positive bacteria

Organism Antimicrobial MIC (g/mi)
(no. tested) agent® Range 50% 90%
Sraphylococeus aureus
Methicillin susceptible {40} HR 111V 0.195-25 0.781 1.563
CPO 0,391-25 0.781 1.563
CTX 0.781-50 1.563 6.25
Methicillin resistant (30) HR 111V 1.563-50 12.5 25
’ CPO 0.781-50 12.5 50
CTX 3.125->100 25 100
Streptococcus spp., serogroups A, B, and C (36} HR 111V =0.006-6.78] <0.006 0.024
CPO =0.006-0.781 0.012 0.049
CTX =0.006-3.125 =0.006 0.049
Enterococci (40} HR 111V 1.0-64 4.0 32
CPO 1.0-128 4.0 64
CTX 2.0->128 128 >128

? HR 111V, Cefguinone; CPO, cefpirome; CTX, cefotaxime.
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TABLE 2. In vitro activities of cefquinome, cefpirome, and cefotaxime against gram-negative bacteria

Organism Astimicrobial MIC i)
(no. tested) agent® Range 5% B 0%
Escherichia colf (40) _ HR 111V <0.006-0.781 0.049 0.391
CPC . <0.006-0.391 0.049 0.195
CTX =0.006-0.195 0.024 0.049
Saimonella spp. (38) HR 111V 0.049-0.391 0.098 0.19%
CPO 0.012-0.098 0.024 0.049
CTX =0,006-0.098 0.024 0.049
Klebsiella spp. (40) HR 111V 0.024-12.5 0.049 0.391
CPO 0.024-3.125 0.049 6.195
CTX =0.006-3.125 0.049 0.195
Serratia marcescens (40) HR 111V . 0.098-6.25 0.195 0.391
CPO 0.049-3.125 0.098 0.391
CTX 0.098-3.125 0.195 0,781
Entercbacier spp. (40) HR 111V 0.049-6.25 0.098 0.781
CPO 0.024-6.25 0.098 1.563
CTX 0.012--100 0.195 25
Citrobacter spp. (40) HR 111V 0.024-6.25 0.049 0.195
CPO 0.012-12.5 0.024 0.195
CTX 0.024-100 0.098 3.125
Proteus mirabilis (27) HR 111V 0.024-0.391 0.098 0.195
CPO 0.012-0.391 0.024 0.195
CTX =0.006-0.024 =0.006 0.012
Proteus spp. (indole positive) (30) HR 111V =0.006-100 0.195 25
CPO =0.006-100 0.195 25
CTX =0,006-100 1.563 12.5
Pseudomonas aeruginosa (100) HRINV 0,391-50 6.25 25
CPO 0.195-50 3.125 12.5

CTX 0.781->100 12.5 50
* HR 111V, Cefquinome; CPQ, cefpirome; CTX, cefotaxime, ‘

aliy highly susceptible to cefquinome (Table 2). The MICs cefquinome against indole-positive Proteus spp. is 25 pg/mi.
of this compound against E. coli, Salmonella spp., Klebsiella The MIC,, and MIC,,, determined for cefquinome are in the
spp., Serratia marcescens, Enterobacter spp., Citrobacter  same range as those of cefpirome and cefotaxime.

Spp., and Profeus mirabilis are below 1 pg/ml. The MICy,; of Against Pseudomonas aeruginosa (Table 2), cefquinome
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TABLE 3. Comparative chematherapeutic activities of cefquinome, cefotaxime, cefoperazone, and cefuroxime in vitro (MIC)
and in vivo (mouse septicemia model},

. . Antimicrobial MIC EDy, (mp/kg)
Organism agent” (ngimD) (95% confidence limits)
Staphylococcus aurens Giorgio HR 111V 0.313 0.96 (=)
CTX 1.56 : 6.38 (4.62-9.98)
CPZ 1.56 12.28 (6.25-25)
CXM 1.25 5.68 (3.56-7.03)
Staphylococcus aureus SG 511 HR 111V 0.391 1.6 (0.78-3.1)
CTX 1.56 9.6 (6.68-13.82)
CPZ 0.781 £.84 (6.21-12.56)
CXM 0.313 4.42 (3.02-6.4)
Streptococcus pyogenes ATT HR 111V 0.002 0.09 (0.05-0.15)
CcTX 0.02 0.21 (0.16-0.28)
CPZ 0.125 5.4 (4.05-7.21)
CXM 0.004 0.24 (0.16-0.36)
Streptococcus preumoniae HR 111V 0.008 0.17 (0.06-0.51)
CTX 0.004 1.29 (0.76--2.08)
CPZ 0.031 4.4 (2.9-6.52)
CXM 0.031 2.28 (0.914.33)
Escherichia coli 078 HR 111V 0.03 0.04 (0.03-0.05)
CTX 0.08 0.09 (0.07-0.12)
CPZ 0,313 0.2 (0.1-0.39)
CXM 25 - 16.48 (12.6-21.62)
Salmonella typhimurium MZ 11 HR 111V 006 0.07 {0.05-0.1)
CTX 0.02 0.06 (-
CPZ 0.625 1.02 (0.69-1.54)
CXM 1.25 15.58 (10.71-22.5T)
Klebsielia pnewmoniae DT-S HR 111V 0.008 0.39 (0.25-0.6)
CTX. 0.004 0.76 (0.39-1.56)
CPZ 0.062 1.88 (1.28-2.72)
CXM 0.5 >12.5 (=)
Proteus mirabilis ATCC 14273 HR 111V 0.078 0.88 (0.57-1.31)
CTX 0.02 0.78 (0.4-1.6)
CPZ 0.625 5.22 (3.7-7.38)
CXM 0.625 8.84 (6.22-12.56)
Pasteurelia multocida HR 111V 0.078 4.52 (=)
CTX 0.02 1.85 (1.13-3.15)
CPZ 0.078 1.66 (1.07-2.62)
CXM 0.5 >5 ()

< HR 111V, Cefquinome; CTX, cefotaxime, CPZ, cefoperazone; CXM, cefurcxime.

5 _, Not calculable, -

proved to be more active than cefotaxime but slightly less
active than cefpirome.

In vitro activity against anaerobes. The MICs of cefqui-
nome, cefpirome, cefotaxime, and cefuroxime against single
laboratory strains of gram-positive and gram-negative anaer-
obic bacteria were determined. Against gram-negative spe-
cies (Bacteroides spp. {11 strains), Fusobacterium spp. [3

strains]) cefquinome, like cefpirome, has only very limited in
vitro activity. Against 11 of the 14 strains tested, MICs of
cefquinome were >100 pg/ml. Strains resistant to both
cefotaxime and cefuroxime are also resistant to cefquinome.
In general, the gram-positive anaerobes (Peptostreptococcus
anaerobius [MIC, 0.391 ug/ml), Propionibacterium acnes
[MIC, 0.098 wg/mll, Clostridiem spp. {MIC, 1.563 pg/ml})

TABLE 4. Pharmacokinetic parameters of cefquinome in mice after s.c. administratibn“

Dose Crpax . AUC, . % UR
(mg/kg) " tiz (W (ugim) Tonax () (mg - Wliter) (0-18 h)
10 8 0.58 * 0.09 75%29 0.38 + 0.16 78+ 1.9 75.8
40 8 0.49 = 0.19 259 + 5.1 0.45 £ 0.13 268 + 7.7 85.1

4 1,9, Elimination half-life; C ... peak concentration of drug in serum; T, time 10 oy, AUC,_,, area under the concentration-time curve from 0 h te infinity:

UR, urinary recovery.
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TABLE 5. Pharmacokinetic parameters of cefquinome in dogs after i.v. administration®

Dose . Body wt tor () AUC,_. V. CL., UR (%)

(mg/ke) tka) v (mg - Whiter) diters/kg) mbmin) TS vy
5 3 . 218 = 0.8 0.85 = 0.10 26.6 x 4.7 0.20 = 0.06 70.1 = 13.5 76.8 + 8.7 1.5+0.2
10 3 21.5 + 2.2 0.98 + 0.28 50.4 * 13,7 0.24 = 0.09 79.3 + 21.9 73.8+97 2602
20 3 21.2x26 0.96 £ 0.08 104.6 £ 5.9 0.22 £ 0.04 67.6x 5.4 61.5 £ 69 14 £ 0.5

® 1y, Elimination half-life; AUC, .., area under the concenration-time curve from 0 h to infinity; V,,, volume of distribu!iﬂn at steady state; CL;, total body

clearance; UR, urinary recovery.

were susceptible to cefquinome and the other cephalospo-
rins tested. :

Binding to the PBPs. Figure 2 shows an autoradiogram
exhibiting PBP patterns obtained by various dilutions of
cefquinome. This compound, as all other amincthiazoiyl
cephalosporins, binds preferentially to PBP 3 of E. coli K-12.
Significant binding was found at concentrations as low as 0.1
pg/ml. A concentration of 1 pg/ml results in a further binding
to PBP 1A/B.

B-Lactamase stability. The susceptibilities of cefquinome,
cefpirome, and cefotaxime to a number of different types of
B-lactamases from gram-negative bacteria were tested. By
using the susceptibility of cephaloridine as the standard,
relative rates of hydrolysis (RRH) were calculated. The
data clearly indicate that cefquinome, with one exception
(OXA-1, RRH = 100}, is highly resistant to hydrolysis (RRH
< 2) by piasmid-encoded (TEM-1, TEM-2, OXA-2, OXA-3,
SHV-1, PSE-1, PSE-2, PSE-3, PSE-4) p-lactamases from E.
coli, Klebsiella pneumoniae, or P. aeruginosa as well as
chromosomally encoded B-lactamases from Citrobacter spp.,
Enterobacter cloacae and K. oxytoca.

The RRHs of cefpirome are greater than 2 with the
plasmid-encoded g-lactamases of the types OXA-1 (RRH,
99), PSE-2 (RRH, 20), and PSE-3 (RRH, 3) and from the
chromosomally encoded enzyme from K. oxytoco (RRH, 3).
Cefotaxime was hydrolyzed by B-lactamases OXA-1 (RRH,
32), OXA-2 (RRH, 7), PSE-2 (RRH, 7), and PSE-3 (RRH, 6)
and the enzymes from Citrobacter spp. (RRH, 8) and X.
oxytoca (RRH, 6). These results show that cefquinome is
more stable than cefpirome or cefotaxime against p-lactam-
ases,

Effect of medium cemposition and pH on in vitro actlvity,
The MICs of cefquinome for S. aureus SG 511 and E, coli
1507E in nine commercial culture media (Mueller-Hinton
medium, ABM 111, standard I, heart infusion medium, brain
heart infusion medivm, standard bouillon, 1% Tryptone,
Iso-Sensitest, and nutrient broth 2) were determined. The
MICs of the compound for S. aureus SG 511 and E. coli
1507E varied only by one dilution step (0.313 to 0.625 and
0.062 to 0.125 pg/ml, respectively), Thus, the antibacterial
activity of cefquinome does not depend upon the composi-
tion of the culture medium. The antibacterial activity of
cefquinome for the same test organisms does not vary

markedly in Mueller-Hinton medium adjusted to pH values
ranging from 5.5 t0 9.0,

In vivo efficacy in mouse septicemia. The high in vitro
activity of cefquinome (Table 3} against the pathogens in-
volved was reflected by excellent in vivo activity against the
septicemias induced in mice by these strains, Cefquinome
has good in vivo activity against S. aureus, which is not
typical for most other broad-spectrum cephalosporins in-
cluding cefotaxime. Table 3 clearly demonstrates that cef-
quinome is superior to cefotaxime, cefoperazone, and cef-
uroxime as regards protection against the experimental S.
aureus Giorgio and 5G 511 infections in mice. The ED.ys of
cefquinome for these strains are 0,96 and 1.6 mg/kg, respec-
tively, which is 6 to 12 times more active than the reference
compounds, The activity demonstrated by cefquinome
against infections due to Streptococcus pyogenes ATT was
also higher than that of cefotaxime, cefoperazone, and
cefuroxime. The Streptococcus pneumoniae infection also
responded well to cefquinome. The EDy, (0.17 mg/kg) of
cefquinome was 2 to 15 times lower than those of the
reference compounds. _

In addition, Table 3 shows the chemotherapeutic efficacies
of cefquinome and the three reference compounds in the
treatment of infections caused by gram-negative bacteria.
Cefquinome showed similar activity to cefotaxime in E. coli
078 and Salmonella typhimurium MZ 1] infections, with
ED.s of 0.04 and .07 mg/kg, respectively. Cefoperazone
and, in particular, cefuroxime, however, were distinctly less
active against the infections caused by these strains. Similar
results were obtained for septicemias induced by K. pnreu-
moniage DT-8 or Proteus mirabilis ATCC 14273. The EDsys
of cefquinome for these bacteria were calculated to be 0,39
and 0.88 mg/kg, respectively, Only in the infection due to
Pasteurella multocida was cefquinome somewhat less active
than cefotaxime and cefoperazone.

Pharmacokinetics. The binding of cefquinome to mouse,
dog, horse, and calf serum proteins, as measured by a
dialysis method, was less than 109 (data not shown).
Pharmacokinetic parameters in mice, dogs, pigs, and calves
after single parenteral doses of cefquinome are presented in
Tables 4 to 7, respectively. Cefquinome was rapidly distrib-
uted after parenteral administration and showed high and
sustained levels in blood in the species tested. The mean

TABLE 6. Pharmacokinetic parameters of cefquinome in pigs after 5.c. and i.v. administration®

Dose (mg/kg) Body wt tva () Coas Tows () AUG, . V., CLi
and route " &g v (ug/mbh max (mg - hiliter} (iters/kg) {mV/min)
10 s.c. 6 179 £ 0.7 1.23 + 0.28 26.1 + 6.4 0.80 * 0.16 62.3 + 17.4
10 i.v. 5 8.2 £ 0.5 1.32 = 0.18 667 + 27.2 0.24 = 0,11 48,5 * 16.6

% ¢, 17, Elimination half-life; C,,.,, peak concentration of drug in serim; Ty, Ume 10 €y AUC, ., 8rea under the concentration-time curve from 0 h to infinity;

Vg, volume of distribution at steady state; Cl,,. total body clearance.
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TABLE 7. Pharmacokinetic parameters of cefquinome in calves®?

Dose (mg/kg) Body wt . ('h, Coax ) AUC,, V. CL.
and route " - {kg) L (pg/ml) rax (mg - hiliter) (litersikg) {mU/min)
10i.v, 4 1185 + 8.9 1.33 = 041 84.7 x 253 0.23 £ 0.13 261 =128
10s.c. 2 138.5 3.6 18 19.4
10 i.m. 1 137.0 4.5 2.0 240
Wit 1 133.0 4.2 18 208

? i.m., Intramuscular, i.t., intratracheal; t,,, elimination half-life; Cpay, peak concentration of drug in serum 7., time to C,,.; AUC, ., area under the
concentration-time curve from 0O-h to =; V,,, volume of distribution at steady state; CL,q,, total body clearance.

elimination half-lives in dogs {Table 5), pigs (Table 6), and
calves (Table 7) after i.v. administration of 10 mgkg were
0.98, 1,32, and 1,33 h, respectively. The correlation between
the doses and the total areas under the concentration-time
curves in dogs (Table 5) proved to be linear. Preliminary
results in calves indicate little difference between the serum
profiles after s.c., intramuscular, or intratracheal administra-
tion of cefquinome (Tabie 7). The calculated volume of
distribution at steady state was very similar in all species
tested, corresponding to about 25% of the body volume.
Cefquinome was excreted mainly via the kidneys, In mice
(Table 4) and in dogs (Table 5) about 80% and 63 to 78%,
respectively, of the dose was recovered in the urine as
antibacterially active substance within 24 h of administration.

DISCUSSION

The introduction of a methoxyimino-aminothiazolyl moiety
in the acyl side chain of cephalosporins brought about signif-
icant enhancement of activity, extension of the antibacterial
spectrum—especially against gram-negative bacteria—and
high resistance to inactivation by p-lactamases (3, 9). The
introduction of polar C-3'-substituents into a cephem nucleus
improves the activity of the aminothiazolyl cephalosporins,
especially against. staphylococci and P. aeruginosa, without
loss of activity against members of the Enterobacteriaceae.
Cefquinome is a representative of this group of cephalospo-
rins, as are cefpirome (5) and cefepime {2). The resuits of our
investigations proved that cefquinome has a broad spectrum
of activity. The spectrum includes staphylococci, strepto-
cocci, and many strains of methicillin-resistant staphylococci
and enterococci. The most important members of the Entero-

* bacteriaceae (E. coli, Klebsiella spp., Salmonella spp., Cit-

robacter spp., Enterobacter spp., and Proteus spp.) are
inhibited at low concentrations, Most strains of P. aeruginosa
are also susceptible to cefquinome. Owing to its resistance to
various plasmid-encoded or chromosomally encoded B-lac-
tamases, cefquinome is also active against bacteria that are
resistant to earlier cephalosporins. Its action against gram-
negative strict anaerobic bacteria (e.g., Bacteroides fragilis) is
limited, as is that of cefpirome and cefepime (2, 4).

The in vitro activity of cefquinome, similarly to those of
other cephalosporins, does not depend on the composition
or pH of the test medium.

The broad antibacterial spectrum and the high in vitro
activity of cefquinome are reflected by high in vivo efficacy
in experimental infections. In mouse models of septicemia
induced by both gram-positive and gram-negative bacteria,
cefquinome possessed high therapeutic efficacy. All infec-
tions were cured by the administration of cefquinome, The
EDg,s were usually below 1 mg/kg.

The pharmacokinetic properties of cefquinome make a

major contribution to its high in vivo activity, After paren-
teral administration to mice, dogs, pigs, or calves, high and
sustained levels were measured in blood. The elimination
half-lives are comparable to those of other polar cephalospo-
rins. Cefquinome is excreted mainly by the kidneys: within
24 h of administration, 60 and 80% of the administered dose
was recovered in the urine of mice and dogs, respectively.
In conclusion, cefquinome is a new representative of the
polar aminothiazolyl cephalosporins. With its broad antibac-
terial spectrum and favorable pharmacokinetics, it merits
further investigation into its chemotherapeutic properties.
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1

'SUSTAINED RELEASE FORMS OF CERTAIN
OXAZEPINES FOR PARENTERAL
ADMINISTRATION

BACKGROUND: OF THE INVENTION

Both 2-chloro-11- (ptperazmyl)-dlbenz[b J11,4)0%-
azepine and  2-chloro-1 1-(4-methyl-1-piperazinyl)-
dlbenz[b,f][I ,4loxazepine are known-compounds hav-
ing therapeutic effects on the central nervous system.

U.S. Pat, No. 3,546,226 specifically discloses the
compound 2-chioro-1.1-(4-methyi-1 -piperazinyl)-
dibenz{b fi{1,4]oxazepine, and broadly discloses the
compotind  2-chloro-11-(piperazinyl }-dibenz[b,f1 1.~
4)oxazepine, their.method of preparation, their non-
toxic pharmaceutically acceptable acid addition salts
and their utﬁity a3 central nervous system agents. The

does not disclose sustamed release forms of the above
compounds as set forth herein. '

U.S. Pat. No. 3,663,696 discloses the preparation
and treatment of depression with 2-chloro-11-(1-
piperazinyl)-dibenz{b,f][ 1,4Joxazepines and the acid

addition salts theveof, including the hydrochloride,

“sulfate, phosphate, citrate, tartrate, maleate, succinate
and fumarate. The '696 patent also discloses parenteral
administration of the above compounds, and a specific
parenteral solution of 2-chloro-11- -( 1 -piperazinyl)-

dibenz[b f1{1 4Joxazepine. However, the '696 patent

does not disciose sustained release forms of the above
compounds as set forth herein.

U.S. Pat, No. 3,194,733 discloses certain acid esters
- of phenothiazines useful as tranquilizing or ataractic
agents such as the enanthate ester of fluphenazine. The
*733 patent discloses the pamoate ester and parenteral
formations comprising phenotlnazme compounds and
aluminum monostearate in vegetable oils or synthetic
esters of long chain fatty acids. However, the pamoate
of the present invention is not a phenothiazine or an
acid éster, but the salt of a base, and is structurally
"different from the acid ester compounds disclosed in
the ‘733 patent.

10RBA A RELRG Rl mDAL NS Sy ain-Sormplation
- 2-chloro-11-( l-plperazmyl)-dlbenz{b.ﬂ[ 1,4loxaze~

pine.  or 2-chloro-1 1-(4-methyl-1 -piperazinyl)-
: _dlbenz[b.ﬂtt 4]oxazepme in either the free base or
pamoate salt forms. The present invention supplies
such formulations. Formulations, capable of prolonged
action and consequently less frequent administration,
are much desired as they are more convenient and

easier to use where continuous and uninterrupted ad-

ministration is needed.
SUMMARY OF THE INVE

‘ chloro-ll (i-plperazmyl)-dlbenz[b f1-[1 4]oxazepme
" inan mjectable oil and, optionally, a gelling agent. The
invention is ako concerned with a method of treaung
central nervous system disorders in warm-blooded ani-
mals which comprises parenterally admlmstermg a

of

2

therapeutically effective amount of the above com-
-pounds to mammals. . -
The compounds-of the present invention have a pro-
nounced therapeutic effect on the central nervous sys-
5 tem. The compound 2-chloro-} 1{4-methyl-1-
piperazinyl »-dibenz[b,f]{ 1,4 joxazepine is particularly
active as a neuroplegic, neurcleptic, neuroleptic anti-
depressant, antimetic, "a:ia}gesic and sedative. Further
information on the central nervous system activity of
the: later compound can be found in U.S. Pat. No.
3,546,226. 1t is suitable as an anti-psychotic agent for
‘the treatment of certain psychotic conditions, for ex-
ample, schizophrenia. The compound 2-chloro-11-(1-
piperazinyl)-dibenz[b,f1{ 1,4 Joxazepine also acts upon
the central nervous system and is particularly active as
an anti-depressant. Further information on the activity
of this compound can be found in US. Pat. No.
3,663,696,

The compounds of this invention, either in the base
form or as the pamoate salts, when incorporated in a
formulation ‘containing an injectable oil, with or with-
out a gelling agent such.as aluminum monostearate,
provide a sustained release (depot) product when ad-
ministered parenteraily. For prolonged action, the
compounds are formulated in an injectable oil, prefer—
ably a vegetable oil, as for example sesame oil, peanut
oil, cottonseed oil, corn oil or soybean oil, or mixtures
of these oils, or synthetic oils such as the glycerol or
propylene glycol esters of long chain fatty acids. The
active component is formulated at a concentration of
about 50 mg./ml. to about 400 mg./ml. A gelling agent
such as aluminum monostearate may be added to the
oil to provide a final concentration of about 10 mg./ml.
to about 100 mg./ml,, the mixture may then be gelled
by appropriate heat treatment. Other suitable geliing
agents include aluminum distearate, aluminum tristea-
rate and mixtures thereof; and the aluminum laurate,
myristate, palmitate, and oleate salts, and mixtures
40 thereof. The preferred.parenteral mode of administra-

tion of these compositions is either intramuscular ot
subcutaneous,

" DETAILED DESCRIPTION OF THE INVENTION

The following wilt illustrate the invention in more
detail,

35
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EXAMPLE 1

1

A solution phase is prepared by dissolving 2.0 g. ot‘
55 2-chioro-11- (4-methyi <1-piperazinyl)-dibenz{b.f}{1 -
4]oxazepme base in 30:6 ml. of gelied sesame oil con-
taining 2% aluminum monostearate at 60° C., and then
cooling.
The final suspension is prepared by placing 7.0 g. of

o 2-chioro- 11-(4-methyl- 1-piperazinyl)-dibenz(b,f1{ 1 -

* 4]oxazepine base is 2 mortar and graduaily adding 15.3
ml. of the above solution phase while grinding with a
pestle. The result is a thixotropic, but mobile suspen-
sion which may be drawn into a syringe and then filled
65 in vials and sterilized.

Since 7.0 gm, of -2-chloro-11- -(4-methyl-1-
paperazmyl) dibenz[b,f1{1, 4]oxazepme base occupies
4,7 cc,.the fina] yolume is 20 cc, giving a final concen-
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tration-of 8 gm. of active component per:20.cc of the

finished preparation. A 2 cc dose then delivers 800 mg.

In the same manner, 13.0 g. of the oxazepine base is -
mixed in-a motar with 40.0 ml. of a 5.0% w/v solution

of oxazepine base in gelled sesame oil to yield 50.0 ml.
of a mixture containing 30.0% 2/v of oxazepine.overall.

EXAMPLE 2

Preparation of a Parenteral Suspension of
2-Chloro- 1 1+{ 1-piperazinyl)-dibenz{b,f1{ 1 4 Joxaze-
pine Base in Gelled Peanut Oil Containing Aluminum
Monostearate
2«Chloro-11-{ !-piperazlnyl)-dlbenz[b,ﬂ[ 1,4]oxaze-
pine base iz placed in a mortar. Sufficient peanut oil,
gelled with 2:5% aluminum monostearate, is added

w

i3

gradually, while. thoroughly mixing and dispersing the -

solid in the liquid with 2 pestle, to make a suspension of
uspensmn is viscous but mobile. The suspension may

_be loaded in syringes or. vials and sterilized.

EXAMPLE 3

Preparation of a Parenteral Suspension of
2-Ch10r0-1 1+ 1—p|perazlny!)-dsbenz[b f ][ l 4]oxaze~
pine, Salt with -
4,4 Mahyleta-hydmx -2-n2

* 2-Chioro-111. razmyl)-dlbenz[b f1l1, 4]oxa:ae—
pine salt with 44'-mer.hy}eneb|s[3-hydroxy—2—naph-

_the desired concentration (e.g. 40% w/v). The resultlng ,

20

4

until thé mixture becomes warm. The suspension is
loaded into vta!s and sterilized.

EXAMPLE 6

Preparation of a Parenteral Suspension of
2-Chloro-i 1-(4-methyl- 1 -piperazinyl)-dibenz[ b fi[ 1 ,-
4)oxazepine, Salt with
4,4'-Methylenebis[ 3-hydroxy-2-naphthoic acid] (2:1)
in Gelled Peanut Oil Containing Aluminum
Monostearate

2-Chioro-11-(4-methyl- | -piperazinyl)-
dibenz[b,f)[ 1,4 ]oxazepine, salt  with
methylenebis 3-hydroxy-2-naphthoic acid] (2:1) is
added to peanut il gelled with 2.5% aluminum mone-
stearate to-make a final concentration of 10% w/v as

base. The suspension iz thoroughly mixed by ultrasonic -

agitation. The thixotropic suspension may be loaded
into syringes or vials and sterilized. :

EXAMPLE 7
Preparation of a Parenteral Suspension of

; 2:Chloro-11-(4-methyl-1-piperazinyD-dibenz{b £]( 1. -

4Joxazepine, Salt with.

" 4, 4' Methyienebis[3—hydroxy-2-naphthmc acid] (2:1) -

-in Gelled Sesame Oil Containing Aluminum. -
Monostearate : B

30 2-Chioro-11{4-methyl-1-piperazinyl)-

thoic acid] (2:1) is added to sesame oil gelled with

1.5% aluminum monostearate to make a final concen-
tration of 20% 2/v as the base. The suspenslon is thor-
oughly dispersed by ultrasonic agitation for 5 minutes.

The suspension may be loaded into syringes or vua.ls and.

sterilized.
EXAMPLE 4
Preparation. of & Parenteral Suspension of

2-Chloro-11-(4-methyl-1-piperazinyl)-dibenz[b 1{ 1.~

4oxazepine, Salt with -
4 4’-Meﬂlylenebts[3-hydroxy-2-naphthow acid] (2: i)
is Gelled Cotton Seed Oil Contai!lm Alummum

2-Chloro-1 l-{4—-methyl- -pxperazlnyl) -dibenz| b,f]- :
[1,4]oxazepine, salt
hydroxy-2-naphthoic acid] (2:1) is added to- cotton
seed oil gelted with 1.5% alominum monostearate fo

with 4,4 —methyelneblsﬁ-:

35
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dibenz[b f{ 1,4 Joxazepine, . salt . with 4.4’
methylenebis[3-hydroxy-2-naphthoic. acid]: (2:1) is
acdded to sesame oil gelled with 1.0% aluminum mono-

-#learate to make a final concentration of 20% wiv as -
base. The ‘suspension it dispersed by ultrasonic agita-

tion for 5 minutes, or until the mixture becomes warm.
The suspension is loaded into-vials and sterilized.

. EXAMPLE 8
- Preparation of a Parenteral Suspension of

- 2-Chloro-11-( l-prperazmyl)dibenz[b {1, 4]ovae--

pme Base in Corn Oil

2-Chloro-l T l-plperazmyl)~d|benz[b f][1.4])oxaze-
pine base is placed in a. mortar. Sufficient com oil is

4‘4l-.

. added gradually, while thoroughly mixing and dispers- - -

50

make a final concentration of 10% w/v as base. The

suspension is thoroughly mixed by ultrasonic agitation.

The thixotropic suspension may be loaded into syringes -

or vials and sterilized.
EXAMPLE 5

Preparation of a Parenteral Suspension of
2-Chloro- 1 | -(4-methyl-1-piperazinyl)-dibenz[bf]{1,-
4]oxazepine, Salt with - -
4,4'Methylenebis] 3-hydroxy-2-naphthoic acid] {2:1)
. in Sesame oil

2-Chloro-1 i-(4-methyl- 1-piperazinyl)-
dibenz{b,f][ | 4 Joxazepine, salt with
methylenebis{ 3-hydroxy-2-naphthoic acid] (2:1) is
added to sesame oil to make a final concentration of
20% wiv as base, The suspension is thoroughly mixed
and dispensed by ultrasonic agitation for 5§ minutes, or

35
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ing the.solid in the liquid with a pestle, to make a sus-

pension of the desired concentration (e.p. 30% wjv).
The resultmg suspension is viscous but mobile. The
suspension may be loaded in syringes or vials and steril-
ized.

EXAMPLE 9

Preparation of a Parenteral Suspension of
* 2-Chloro-11-{1-piperazinyl-dibenz[b,f1{1,4]oxaze-
pine, Salt with
4,4'-methylenebis] 3-hydroxy-2-naphthoic acid) (2:1)
in Sesame Oil

2-Chloro- 11-( I-piperazinyl)-dibenz[ b.f][ 1.4 Joxaze-
pine, salt with 4,4'-methylenebis{3-hydroxy-2-naph-
thoic acid] (2:1) is added to sesame oil to make a final
concentration of 20% w/v as base. The suspension is
dispersed by ultrasonic agitation for 5 minutes, or until
the mixture becomes warm. The suspension is loaded
into vials and sterilized.
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EXAMPLE 10

Preparation of a Parenteral Suspensmn of
2-Chloro-11-{4-methy}-1 -piperazmyl )-dibenz{b f}[1,-
4Joxazepine base, 10% in Sesame Oil

Sesame oil is sterilized at 150° C. for 30 minutes and
cooled aseptically. Benzyl alcohol (1.5%) is added
asepticatly to the sterile oil. 2-Chloro-1 i -(4-methyl-1-

4,016,273
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6

IV Prolixin®! enanthate [4-{3-[2-(trifluoromethyl)-
phenothiazin- l()-y‘Laropyl}- 1-piperazine-ethanol
heptanoatc (enanthate}], hereinafter ﬂuphenazme
ehanthate, in solution ata. concentration of 2.5% in

sesame oil.
*Frademark E. R. Squibb & Sons. .

" The above formulations were administered to dogs,
intramuscularly, at a concentration of 10 mg./kg. All of
the dogs showed marked sedation (arousable}, diight

piperazinyl)-dibenz{b.f][ I 4Joxazepine base is steril- 1o Ptosis and a cataleptic-like state on standing. The onset

ized with ethylene oxide and added aspetically to the
sterile sesame oil to give a final concentration of 10.5%
w/v. The suspension is aspetically mixed, keeping the

ture of the suspension below 35° C,, and asepti-
cally filled into vials,

EXAMPLE 11

Preparation of a Parenteral Suspension of
2-Chloro- 1 1.(4-methyi-1-piperazinyl }-dibenz{ b f}{1,-
4)oxazepine, Salt with Hydrochioric Acid [1,1] in

Cottonseed Oif 20

2-Chloro-1]-(4-methyl-1 -piperazinjri )-dibenz[b,f]-
{1,4)oxazepine, salt with hydrochloric acid [1,1] is
added to cottonseed oil to make a final concentration

of 35% w/v as base. The suspension is dlspersed by 25

ultrasonic agitation for 5 minutes, or until the mixture
becomes warm. The resulting suspension can readily by
dtscharged thmugh a 21-gauge needle,

EXAMPLE 12

Preparation of a Parenteral Suspension:of - .
2-Chloro-11-(4-methyl- I—ptperazmyl)-d:benz[b,f][F -
4]oxazepitie, Salt with Succinic Acid [1,1], in Gelled

Corn Oil Contammg Alummum Mdnostearate

 2-Chioro-11-(4-methyl- l-paperazmyl) dtbenz[b.ﬂ- 35

[ 1,4)oxazepine, salt with succinic acid [ I',111s added to

“corn oil gelled: with: 2.5%. aluminum monostearate to .

make a final concentration of 25% 2/v as base. The
Suspension is thoroughly mixed by tiltzasonic agitation

for § minutes, or untll, the mixture beqqmes warm, The 40

thixotropic suspension may be Ioaded into syringes or
vials and sterilized.
In crder to show the effecnveness of the sustamed

release formulations of the present mvenuon the fol-
lowing tests were perfomed L 7;_45

Formulabons

1 2-Chioro-] !-(4-methy1— -plpeltazinyl )»dlbenz[b,fjtl -
4Joxazepine base in solution at a concentration of

2% in & 70% solution of propyiene g!ycol in water, as 50

a control,

15

30

n 2-Chloro-1 1-( 4-methyl-} -piperazinyl)-

dibenz|b,f]] 1,4 Joxazepine pamoate in suspension at
a concentration of 2,5% (as base) is gelled sesame oil

contzining 2% aluminum monostearate. 55

| 2-Chloro-11-(4-methyl-1-piperazinyl)-
dibenz[b,f}[ 1,4]-0xazepine pamoate in suspension at
a concentration of 2.5% (as base) in sesame oil,

of these effects was about % hour for the preparations
containing

with apomorphine, subcutancously, at a concentration
of 0.25 mg./kg., 1o determine any residual drug effect
(anti-emetig} not grossly observable. At this time (4
days post administration) only formulations II and IV
gave complete protection against emesis.

Ancther experiment was done in Cebus menkeys,
using the same formulations. The symptoms obsérved
were marked sedation, catalepsy (arousable), calming,
loss of agressiveness and loss of the flight reaction. The
onset of effect was less than % hour for the formula-
tions containing 2-chioro-11-(4-methyl--piperazinyt)-
dibenz[b,f}{ | ,4]oxazepine and about 1 hour for flu-
phenazine enanthate. The duration of effect was 3 days
for Formula I, 5 days for II, and- 4 days for Ill. The
monkey -given fluphenazine enanthate was markedly
sedated on the-fifth day. -

‘The above  tests show the prolonged action of For-
mula H and Il containing an-active compound of this
invention in sesame oil, with and. without aluminum

‘monostearate.

The results shown in Table I compare the duration of
action  of
dibenz[b,£]-[1,4]oxazepine base and pamoate in gelled
and ungeiled formulations and indicate that the gelling
process caused a prolonged effect (P=0.05) for the low
dose . (5. mgf/kg.) of 2-chioro-11-(4-methyl-i-
piperazinyl)-dibenz{b,f}{ 1,4}oxazepine base and for
the high dose (10 mg.fkg. ) of 2-chloro- 11-(4methyl- 1
piperazinyl)-dibenz[b f][ 1,4 ]oxazepine pamoate.
There was no significant differénces between 2-chloro-
11-(4-methyl-1-piperazinyl)-dibenz{b,f][ 1 4 Joxaze-
pine base and pamoate in the ungelled formulations
given in equivalent doses.

It is concluded that the durations of action for both
2-chloro- 11-(4-methyl-1-piperazinyl)-
dibenz{b.f][1.4]-0xazepine base and pamoate are
slightly, but significantly, prelenged. when formulated
in gelled sesame -0il 2:Chloro-11-(4-methyl-1-
piperazinyl)-dibenz[b f)[ 1,4 Joxazepine base and 2-
chioro-11-(4-methyl- 1 -piperazinyl }-dibenz[b f}[ 1 -
4loxazepine pamoate appear to be equal in duration of
action. The pamoate formulation has an advantage
over 2-chlore-11-(4-methyl- | -piperazinyl)-
dibenz[b,f][ 1,4]oxazepine base, but only when gelled.

TABLE ]

Duration of Catalepsy in Rats {ET,, = time for 50% of the

rats tO remain cg.;:_lggt_:c

Parenteral Fomulations of LCHoro-

11-(4-methyl- 1-piperazinyl )dibenz- L.M.

(b.ﬂ[ 1.4)oxazepine base va. Pamoate mg.fkp. ETy (95% C.L.}, Hours
5 56 (44-66)4+
10 79 (64104}

(2% sohy, - oil)
Base

3 93 (71-116)*

~ 2-chloro-11-(4-methyl-1-piperazinyl)-
> dtbenz[b,f][l .4]oxazepine and. % hours for fluphen-
azme enanthate. The dogs appeared to be symptom
free in 2 days. After 4 days all the dogs were challenged

2-chloro-11-(4-methyl- I-piperazinyl)-
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TABLE l-continued
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DuratlonﬁfCatalepsymRau(ET =umel'or50%oftbe
Temain i nc

LA pharmacentical composition for parenteral ad-

ministration characterized by prolonged duration of -

m%r .
30 g, A method of treatii§ central nervous system disor-

activity, which comprises as the main active ingredient
therein at a concentration of about 50 mg./ml. to about
400 mg./mi. the pamoate salt of 2-chlore-11-(1-.
piperazinyl)dibenz{b,f}[ 1,4 Joxazepine or the pamoate
salt of 2.chloro-I 1-(4-methyl-1-piperazinyl)dibenz{b.f

111,4]oxazepine, in an mjectable oil containing a gel-

ling agent at a concentration of from about 10 mg.fmi. .

to about 100 mg./ml. -

2. A composition accordmg to claim' 1 wherein the
main active ingredient is 2-chloro-1 I-(1-piperazinyl)-
dlbenz[b.t'][I ,4Joxazepine pamoate and the injectable
oil is sesame oil..

3. A composition according to claim- 1 wherein the °

main active ingredient is 2-chloro-11-(4-methyl-1-

piperazinyl)-dibenz[b.f}{ 1 ,4loxazepine pamoate and
- the injectable oil is sesame oil.

4. A composition according to claim 1 wherein the
main active ingredient is 2-chloro-11- {l-plperanny]}-
dnbenz[b £} 4}oxazepme pamoate,

i§ ﬁw&&&e gelling agent is aluminum,mano-

5 A composmon accordmg to cldim 1 wherein the
main active ingredient is 2-chiorq 11{4-methyl-1-

ll-(4-methyl-l pqm’mnyl)dibenz ‘ lM
(b.f1{ 1.4 Joxazepine bese vs, Pamoata mg./kg. ETy (95% C.L.), Hours
(2% solu. - gelled oil) 10 0 b
. . 76 g52~89}+
(2% susp. - - oil) 20 82 (60-96)
3 88 (55-315)
{2% susp. - gefled oil) 10 135 (110-188)**-
Statistical W‘ﬁ'};ﬁ? sbove data showed that 2-chiom-!|=:d4-nie(z}1 Ik );
raziy| jdibenz{ xazepine pamoate sus in gelled oi
P':'* J,‘f mﬁé?“m&' (bt !oxueptmo "‘?..f*.:c“&s Y mimfhmgd
me! z ne u
elled d‘rﬂ—mlﬂcmﬂ I than other ETy,'s except+.
yl)- . . .
dlbenz[b.ﬂnﬂoane ﬁmoa : 5 - 69 {44-80)
(5% susp. - oil) . 10 75 (52-92)
5 " 56 (38-67)
(2% solu -y - 10 78 (50-120)
Stearate . ’ 5 53 (26-700
(2% solu. - gelledml] - 10 &7 (estimated)
Succinate 5 70 (estimated)
(2% susp. - oil) : 10 70 (estimated)
Enanthate 5. - 53 (26-70)
(2% solu. -ail) _ : 10 62 (40-82)
( 10% solu, - oil} 10 72 (51-3%)
* Prolixin 5 87 (74-102)
(2.5% solu. - ofl _ o 0 114 (94-158)
" We claim: plpel-dzmyl)-dlbehz'[b.f ][1,4]oxazepine pamoate, the:

\Q)D

- injectable oil is sesame oil ard the- gellmg agent waks

ate.

ders in a warm-blooded animal which comprises paren-
terally administering to said animal a therapeutically
effective amount of a pharmaceutical composition for
parenteral administration containing as the main active
35 ingredient therein at.a concentration of about 50
-mg.fml. to about 400 mg./ml. the pamoate salt of 2-

chloro-11-( 1-piperazinyl)dibenz[b,f][ ! 4 Joxazepine or .

- the . pamoate salt ' of .. 2-chloro-11-(4-methyl-1-

. piperazinyl)dibenz[b,f][ | 4 Joxazepine, in an injectable -

40 o3l and a gelling agent at a concentration of about 10

mg/ml.

A method according to. claim 6 wherein the main

active ingredient is  2-chloro-11-(4-methyl-1-

-piperazinyl)- dlbenz[b f1[ ! 4]oxazepme pamoate, the

43 injectable ol is sesame oil and the gel]lng agent is alu-
minum monostearate.

8. A method according to claxm 6 wherein the main
active . ingredient is  2-chloro-11-(l-piperazinyl)-
dibenz[b,f]] 1 ,4)exazepine pamoate, the injectable oil

30 s sesame oil and the gelling agent is alummum mono-

stearate. ‘
¥ % * ¥ %
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WO 94/21267 PCT/GB%4/00578
. ' . . 1
TYLOSIN CONTAINING SUSTAINED RELEASE VETERINARY COMPOSTTIONS

This invention relates to a pharmaceutical preparation \\(F):
and in particular to a veterinary preparation for intra-
5 muscular and subcutaneocus administration of Tylosin.

Tylosin is a member of the macrolide group of antibiotics
which ig indicated clinically for the treatment of many
bacterial infections in beef cattle, non-lactating dairy

10 cattle and swine,

15

20

Accordingly this invention aims to provide a veterinary
‘preparation for intramuscular and subcutaneous administration
25 comprising Tylosin in a system which promotes sustained
releagse of the actlve ingredient. '

'According to this invention there is provided a sustained

release composition, comprising Tylosin and an oily vehicle

30 containing a gelling agent, e.g. an aluminium salt of a fatty
acid. Preferably the oily vehicle is a low viscosity polyol
diester of a short chain naturally derived fatty acid,
typically propylene glycol dicaprylate/dicaprate. Preferably
this vehicle is that which is obtainable under the trade name

35 Neobee 0Oil. The oily vehicle is preferably present in an
amount of from 70-90%, most preferably 84% by weight of the
composition.

The gelling agent present is typically aluminium
40 distearate. The aluminium distearate may be present in an
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amount of from 0.75-1.25%, but most preferably 0.84%, by
weight. Other stearates may also be used to replace aluminium‘\<sﬁ()
distearate, namely aluminium monostearate or aluminium
tristearate. Preferably the aluminium moncstearate is present .
in an amount of from 1-3% but most preferably about 1.8% by
weight. Alternatively, an eqguivalent amount of aluminium b

tristearate should be present.

This invention further provides a method for _
incorporation of an active ingredient such as Tylosin into the
oily vehicle.

Preferably, Tylosin is present in an amount from 3-30%
but most preferably approximately 15% by weight per unit
volume. The particle range of the active ingredient is
preferably controlled so that 90% of particles have a major
dimension of less than 25 pm as measured using the Coulter
Counter technigue or an equivalent dimension when measured
using alternmative methods. More preferably the particle size
should be less than 10 um.’

The invention also provides a process for preparing a
veterinary preparation for intramuscular and subcutaneous
administration as hereinbefore defined comprising the steps
of:-

Mixing a pharmaceutically acceptable (sterile) vehicle
and an agent for sustained release and applying sufficient
heat to permit adequate mixing, allowing the mixture to cool
to form a gel base, and adding Tylosin to form a suspension
thereof in the gel base.

The invention may be more clearly understood from the
following description of a formulation thereof given by way of

example only: _ : )
FORMULATION QUANTITY (g/l1)
Tylosin 150.00 .
Aluminium distearate 8.35

. Necbee 0il1 M20 ' B840.65
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The Neobee 0il is placed in a stainless steel pressure vessel
in an aseptic area. The contents of the vessel are then
heated to 160°C and the temperature is maintained for one hour
to sterilise the contents of the vessel. This is allowed to
cool and, when the temperature reaches 120°C, the aluminjum
distearate is added with gentle stirring until dissolution has
occurred. The solution is then allowed to cool without
further stirring until ambient temperature is reached. At
this stage Tylosin is added and suspended aseptically. To
achieve the required particle size of Tylosin, the product may
be passed through a conventional milling device. Preferably
this milling device is a bead mill e.g. that sold under the
name Dyno Mill. The final product is a stable off-white/cream
suspension which can be used for the prophylaxis and treatment
of cattle and pigs infected by micro-organisms sensitive to
Tylosin. 1In general, the product 1s best administered by
intramuscular injection, ‘

The optimal concentration of Tylosin is 150 mg/ml. This
has been chosen after consideration of the dose required to
produce the required therapeutic effect after a single
adminiétration.

In the selection of appropriate oilly vehicles, several
candidates were initially examined for their suitability in
this preparation. Resultant from this a polyol diester of
short chain naturally derived fatty acids, propylene glycol
dicaprylate/dicaprate was chosen. This oil has low viscosity,
low setting point, and is therefore a useful vehicle for
parenteral products.

Aluminium distearate is used to gel oily vehicles and, in
80 doing, to promote sustalned release of Tyloein at the site
of injection. The process of heating the vehicle, addition of

aluminium stearate and allowing the product to cool results in .

a stable thixotropic gel which both ensures the retention of
Tylosin in suspension and accuracy of dosage. The amount of
aluminium distearate used is chosen such that there is
facilitation of formation of suspension and syringeability.

!
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Claims C
1. A sustained release composition, comprising Tylosin and \‘?)
an oily vehicle containing a gelling agent. .

5 v
2. A sustained release composition according to claim 1
wherein the gelling agent is an aluminium salt of a fatty ’
acid.

10 3. A sustained release composition according to claim 2

wherein the fatty acid is stearic acid.

4. A gustained release composition according to claim 1 or
claim 2 wherein the oily vehicle is a low viscosity polyol

15 diester of a short chain naturally derived fatty acid.

composition according to claim 4
is propylene glycol

5. A sustained release
wherein the oily vehicle
. dicaprylate/dicaprate.
20 _ '
6. A sustained release
wherein the oily wvehicle
trade name "Neobee Oil".

composition according to claim 1
is that which is obtainable under the

25 7. A sustained release composition according to claim 1 or

30

35

20

claim 2 wherein the oily
from 70-90% by weight of

8. A sustained release
claim 2 wherein the o¢ily

vehicle is present in an
the composition.

composition according to
vehicle is present in an

84% by weight of the composition,

9. A sustained release composition according to

wherein the gelling agent is aluminium distearate.

10. A sustained release composition accordihg to
wherein the aluminium distearate is present in an
from 0.75-1.25% by weight ©f the composition.

11. A sustained release composition according to
wherein the aluminium distearate is present in an
from 0.94% by weight of the composition.

amount of

claim 1 or
amount of

claim 3

claim ¢
amount of

claim 9
amount of
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active ingredient so that 90% of particles have a major

9 1%
i2. A sustained release composition according to claim 3 "\
wherein the gelling agent is selected from.the group \(ﬁ?

consisting of aluminium monostearate, aluminium distearate and _
aluminium tristearate.

13. A sustained release composition according to claim 12
wherein aluminium monostearate is present in an amount of from
1-3% by weight.

14. 1A sustained release composition according to claim i2
wherein aluminium monostearate is present in an amount of
about 1.8% by weight,

15. A method for incorporation of an active ingredient such
as a macrolide antibiotic, e.g. Tylosin intc an oily vehicle
comprising the steps of controlling the particle size of said

dimension of less than 25 gm as measured using the Coulter
Counter technigue and mixing said active ingredient into said
oily vehicle.

16. A method according to claim 15 wherein the active
ingredient is Tylosin which is present in an amount from 3-30%
by weight per unit volume.

17. A method according to claim 15 wherein the particle
range of the active ingredient is controlled so that 90% of
particles have a major dimension less than 10 um.

18. A process for preparing a veterinary preparation for
intramuscular and subcutaneous administration comprising the
steps of:-

(1) mixing a pharmaceutically acceptable vehicle and an
agent for conferring sustained release properties and

applying sufficient heat to permit adequate mixing,

(i1} allowing the mixture to cool to form a gel base, and
(iii) adding Tylosin to form a suspension thereof in the
gel base.
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19. A process according to claim 18 wherein the concentration
of Tylosin is 150 mg/ml,

20. A method of treating livestock for the purposes of
countering infection by micro-organisms sensitive to Tylosin
comprising the intramuscular or subcutaneous administration
thereto of a sustained release composition, comprising Tylosin
and an oily vehicle containing a gelling agent, in an amount
of from 20 to 30 mg/kg (body weight) administered on a single
occagion.

e
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2. Objeto de la invencién

Titulo de la solicitud




Composicion farmacéutica de liberacion prolongada

Reivindicaciones

Reivindicaciones 1 a 8: Se reivindica una composicién farmacéutica inyectable
que comprende: cefquinona y un vehiculo de liberacién prolongada caracterizado
porgue:

El vehicuio de liberacion prolongada comprende una mezcia de un aceite tipo
triglicérido de cadena media o una mezcla de triglicéridos de cadena media, tal es
el caso del acido caprilico y diestearato de aluminio en proporcion del 1.0 al 4.0%
en peso y especificamente en proporciones del 2.5 al 3.5% en peso

Se caracteriza ademas porque contiene 2.0 a 20% en peso de cefquinona y se
formula como sulfato de cefquinona.

Sustento Descriptivo

. La invencion se relaciona con una composicion farmacéutica inyectable que
> comprende Cefquinona en un vehiculo de liberacion prolongada, un proceso para
preparar la composicion y el uso.

Si bien existen diversos sistemas para formular antibiéticos, en especial en la
forma de suspensiones inyectables para administracién por via intramuscular o
subcutanea, no se habia desarrollado un sistema basado en aceite y un agente
espesante para formular cefquinona, una moderna cefalosporina de tercera y
cuarta generacién con un amplio espectro.

En general las inyecciones intramusculares o subcutaneas de este producto en
dosis de 1mg/kg redundan en una concentracién eficaz en el plasma por un
periodo de 8 a 12 horas y se recomienda un tratamiento por un periodode 3 a5
dias consecutivos, por tal razén se requeria disefiar una formulacidn inyectable
con un nivel aceptable de efectos secundarios gque permita la liberacion del
compuesto por un periodo prolongado.

e Unavez catalogada la invencion ésta se clasifico en la seccion: A 61 K * sl
A 81 P ¥y de la Clasificacion Internacional de Patentes.

3. Determinacion del Estado de la Técnica

~ Considerando que la fecha de presentacion de Ia primera solicitud de patente de la
cual se reivindica prioridad es: 25/10/2002, se procedié a efectuar la bisqueda de
documentos relacionados en el estado de la técnica con fecha de publicacion
anterior a ésta.

Fechade |
Publicacion
“Long-acting antibacterial
composition” 19/10/2000
“Sustained release forms of
US4016273 certain oxazepines for parenteral
administration”

Doc_umento Titulo

WO0061149
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Anterioridad D1 en los folios 97 a 100 y antericfidades D2 a D3 en los folios 126 a 138
4, Andlisis de patentabilidad (articulo 14 D. 486)

4.1 Nivel inventivo (articulo18 D. 486)

El nivel inventivo se evalud mediante comparacién técnica entre los elementos
caracteristicos de las composiciones reivindicadas y las ensefianzas del estado de la
técnica.

e En las clausulas 1 a 8 del folio 113 se reivindican formulaciones
‘inyectables de liberacién prolongada que contienen Cefquinona
caracterizadas porque:

El vehiculo de liberacion prolongada comprende una mezcla de un aceite tipo
triglicérido de cadena media 0 una mezcla de triglicéridos de cadena media, tal es
el caso del acido caprilico y diestearato de aluminio en proporcion dei 1.0 al 4.0%
en peso y especificamente en proporciones dei 2.5 al 3.5% en peso

Se caracteriza ademéas porque contiene 2.0 a 20% en peso de cefquinona y se
formula como sulfato de cefquinona.

e El estado del arte previo a la invencion presenta los siguientes
documentos:

Anterioridad D1:
La publicacién hace referencia a una composicion antibacterial de liberacion
prolongada que comprende como agente activo la sustancia:

Acido 7B-[2-(2-aminotiazol-4-il)-(Z)-2-hidroxiiminoacetamido]-3-[(5-metil-1,3,4-
tiadiazol-2-iltiometil]-3-cefem-4-carboxilico que comprende un agente gelificante tal
es el caso de una sal de aluminio de un acido graso, el agente gelificante es
diestearato de aluminio y el portador farmacéutico estd compuesto en su gran
mayoria por un aceite mineral o un aceite vegetal o un triglicerido de un acido graso
de cadena media o un diéster de propilenglicol de un acido graso de cadena media.

Las composiciones de liberaciéon prolongada pueden comprender de manera
adicional lecitina o fosfolipidos. '

Anterioridad D2:

La publicacion revela formas farmacéuticas de liberacién sostenida de una sal
pamoato de la base libre del compuesto 2-cloro-11-(1-piperazinil)-dibenz[b,fl[1,4]-
oxazepina o del compuesto 2-cloro-11-(4-metil-1-piperazinil)-dibenz[b,f]-
[1,4]oxazepina en excipientes oleosos para obtener sistemas de administracién
parenteral.

Las formas especificas de realizacion reveladas en el documento D2 comprenden
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formulaciones que contienen uno de ios agentes activos sefialados en combinacidn
con un aceite de sésamo y monoestearato de aluminio con el fin de obtener una
suspension para administracién por via parenteral.

Anterioridad D3:

El documento D3 hace referencia a composiciones veterinarias que contienen el
antibidtico macrociclico Tylosin en formas de administracion intramuscular o
subcutanea que permiten la liberacién sostenida del principio activo.

Las composiciones comprenden una sal de acido graso, especificamente del acido
estedrico y un vehiculo oleoso (aceite) que presente baja viscosidad, tal es el caso
de un diéster de poliol de cadena corta derivado de un acido graso como
propilgenglicol dicaprilato o dicaprato.

En general, la sal del acido graso se utiliza como agente gelificante de la formulacion

y para tal fin se adiciona diestearato de aluminio en cantidades entre 0,75y 1,25%y
como vehiculo aceitoso se usa aceite vegetal neutro de Noebee® '

Tabla 1. Comparacibn de elementos técnicos:

Materia Reivindicada :

‘ Anterioridad D1 Anterioridad D2 Anterioridad D3
(Clausuia independiente 1)
Formulaciones inyectables de | Formulacidn Antibacteriai de | Formulacion de liberacion | Formulacion veterinaria para
beracibn  prolongada  de | liberacién prolongada de sostenida para administracion | administracion intramuscular
Celquinona parenteral de una Oxazepina | o subcutansa de fiberacion
' - sostenida del antibittico
1-li(6R,7R)-7-[[(2Z)-(2-amino-4- | 7p-[2-(2-aminotiazol-4-iHZ)-2- Tylosin

tiazolil)-
{metoxiimino}acetiljamino]-2-

hidroxiiminoacetamido]-3-[(5-
metil-1,3,4-tiadiazol-2-

carboxi-8-oxo-5-tia-3- ijtiometil}-3-cefem-4-
azabiciclo{4. 2.0-o0ct-2-en-3-ljmetil} | carboxilico
56,7 8-tetrahidroquinolina
Aceite mineral o vegetal,
Aceite triglicérido de un &cido graso o | Aceite de sésamo Aceite
de cadena media
Diestearato de aluminio Diestearato de aluminio Monoestearato de Aluminio | Diestearato de aluminio

Evaluacion de Diferencias:

De esta manera, al evaluar los elementos caracteristicos de las formulaciones
reivindicadas en concordancia con las anticipaciones reveladas por el estado del arte
es posible establecer que la Gnica diferencia entre ellos estriba en la seleccion del
componente activo, ya que mientras en la solicitud se determina que se trata de
Cefquinona en el antecedente D1 se indica que se trata del antibacteriano Acido 78-
[2-(2-aminotiazol-4-il)-(Z)-2-hidroxiiminoacetamido]-3-[(5-metil-1,3,4-tiadiazol-2-

iNtiometil]-3-cefem-4-carboxilico, en el antecedente D2 se indica que se trata de una
Oxazepina y en el antecedente D3 se indica que se trata del antibi6tico Tylosin.

No obstante, el vehiculo indicado en el antecedente es de comun utilizacién para la
formulacion de antibacterianos de uso veterinario, no en vano la bibliografia técnica

! Aceite vegetal neutro Neobee ® (mct’s): Triglicérido de cadena media obtenido del aceite fraccionado de coco.
Se wutiliza en la elaboracion de emulsiones para bebidas y turbios neutros emulsionados, Se emplea como
dispersante de la resina esterificada (Ester Gum 8/RE) y contribuye a la turbidez de la bebida final. Se utiliza
como vehiculo en sabores y aceites esenciales.
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relacionada con la produccién de soluciones no acuosas para inyeccion contempla el
uso de aceites grasos, en especial cuando el principio activo no muestra suficiente
solubilidad en agua, se descompone facilimente por efecto del agua o se desea un
efecto de liberacién modificada o retardada’®.

De esta manera, un conocedor de !a materia podria derivar facilmente los
componentes de un sistema de formulacion como el reivindicado, teniendo en cuenta
las ensefianzas del conjunto de documentos [D1 y D2} o [D2 y D3] porque logran
combinar efectivamente un vehiculo oleoso con un agente gelificante tipo diestearato
de aluminio para la administracién de sustancias activas bien sea de tipo antibiético
o con actividad sobre el sistema nervioso central (SNC), con el fin de conseguir un
efecto de liberacién prolongada en el tiempo de las composiciones farmacéuticas
liquidas para administracién parenteral, bien sea por via IM o subcutanea.

Del efecto técnico y el problema técnico objetivo:

Por otra parte, los documentos D1 y D3 seiialan las ventajas de formular agentes
antibiéticos en esta clase de vehiculo, ventaja derivada precisamente de la liberacién
sostenida del principio activo y por ende, de la disminucién en el nimero de dosis
que se deben administrar al animal y la consiguiente permanencia de las
concentraciones plasmaticas de los agentes activos por periodos mas prolongados.

El' problema técnico estriba precisamente en la dificultad que conlleva la
administracion de antibiéticos a los animales, especialmente al ganado vacuno y a
los cerdos, por el nivel de estrés que se genera y la consecuente pérdida de peso,
asi como las frecuentes visitas del veterinario. Este problema fue resuelto por las
investigaciones que revelan las publicaciones D1 y D3 cada una de manera
independiente, toda vez que consiguen administrar agentes antibidticos en vehiculos
que permiten la liberacién prolongada y sostenida en el tiempo de los principios
activos.

Y dado que un indicio de falta de altura inventiva se deriva del intercambio de
material por otro analogo conocido, en el caso particular el uso de diferentes agentes
antibidticos o sustancias activas y ademas, el uso de equivalentes técnicos sin que
se genere un efecto inesperado, es ciaro que la materia objeto de estudio se
encuentra afectada por ei conjunto de las publicaciones en comento [D1 y D2] o [D2
y D3} porque se derivan sus caracteristicas esenciales a partir de las ensefianzas
que revelan los documentos del estado de la técnica y el efecto técnico habia sido
previsto por ellas, es decir, la liberacién prolongada en el tiempo del agente activo.

Por las razones expuestas anteriormente esta dependencia encuentra que el arte
previo afecta la altura inventiva de la materia reclamada y por consiguiente considera
que existe incumplimiento de las disposiciones contempladas en el articulo 18 del
ordenamiento juridico andino (D. 486).

? Aceites Grasos:

Un gran nimero de medicamentos inyectables se elaboran como soluciones oleosas o como suspensiones oleosas.
Con este fin en algunas farmacopeas se prescriben diversos aceites vegetales. Ocupan el primer lugar los aceites
de cacahuete, oliva, almendras, girasol, soya y sésamo. El aceite de ricino muestra generalmente una capacidad
disolvente de medicamentos muy favorable.
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5. Conclusion:

Los requisitos de patentabilidad de ia presente solicitud se encuentran afectados asi:

Rovindiacionss | o o .
Afectadas Requisito que Afecta

T WO0061149 Nivel Inventivo
uUS4016273 Nivel Inventivo

- Documento N°

6. Respuesta a los argumentos del solicitante:

* El sefor solicitante sefiala en su memorial de fecha 03/03/2009 lo siguiente:
“A partir de la materia revelada por D1, una persona medianamente versada
en la materia técnica determina que la lecitina o un fosfolipido son
indispensables en la formulacién para el ingrediente activo. Por el contrario, la
composicién de acuerdo con la invencién no comprende estos excipientes. La
presente solicitud posee entonces diferencias técnicas adicionales no
establecidas por el Examinador’.

De conformidad con los argumentos del sefior solicitante Ia materia reivindicada por
él se diferencia del contenido del documento D1 en que en este documento se indica
la adicion indispensable de lecitina o de un fosfolipido. Sin embargo, esta lectura de
las caracteristicas mas representativas de las composiciones reveladas por la
publicacién D1 no tiene en cuenta que a partir de la reivindicacién 5 se estan
revelando modalidades alternativas de la materia alli descrita, es decir, aquellas
composiciones que ADEMAS pueden contener fosfolipidos o lecitina (ver el
significado gramatical de la palabra further en el contexto de la clausula dependiente
5).

Asi, el contenido de la reivindicacion 5 de la publicacion W0O0061149 sefiala una
situacién eventual para una modalidad particular de la invencién alli revelada, no en
vano esta clausula se presenta en la forma de reivindicacion dependiente, es decir,
como una modalidad alternativa de la invencién.

En consecuencia, una lectura acorde con lo revelado en el documento claramente le
permite ver al conocedor de la materia que se trata, segdn la clausula independiente
1, de composiciones antibacteriales de liberacién prolongada que contienen como
agente activo: 1-[[(6R, 7R)-7-{[(2Z)-(2-amino-4-tiazolil)-(metoxiimino)acetilJamino]-2-
carboxi-8-oxo-5-tia-1-azabiciclof4.2.0-oct-2-en-3-ilJmetil]-5, 6, 7, 8-tetrahidroquinolina -
en combinacion con un agente gelificante y un portador farmacéuticamente
aceptable.

Segun la clausula dependiente 2 dentro del género farmacotécnico de los
gelificantes se prefiere una sal de aluminio de un acido graso y segun la clausula 3
de manera particular se elige al diestearato de aluminio. Ahora bien, el contenido de
la clausula 4 de la publicacion D1 sefiala que el portador corresponde a uno o mas
componentes seleccionados entre; aceite mineral, aceite vegetal, triglicéridos de
acidos grasos de cadena media y diésteres de acidos grasos de cadena media de
propilenglicol.

Asi las cosas, se aleja de 1a verdad técnica el sefior solicitante cuando afirma que el
examinador no tuvo en cuenta todas las caracteristicas de las composiciones que
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revela el documento D1, ya que alif se presentan dos modalidades de composicion
aquéllas que sélo contienen el principio activo mas el agente gelificante diestearato
de aluminio en un vehiculo oleoso y aquellas que eventualmente contienen ademas
de los excipientes sefialados lecitina o un fosfolipido.

Por las razones sefaladas, el documento D1 si constituye una anterioridad valida y
certera al momento de anticipar las caracteristicas esenciales de las composiciones
que reivindica el sefior solicitante en el folio 113 de la solicitud.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de ta Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titujo prj dro de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de Divisiof de Nuevas Creaciones

El anterit;r requerimiento fue notificado por fijacién en lista, de fecha

=2 4 ABR. 2008
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