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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

REF: Expediente 10-091-445

TiTULO SOLICITADO: “PREPARACION DE SOLUCION QUE CONTIENE
ANTICUERPOS EN UNA ALTA CONCENTRACION”

PUBLICACION: Gaceta 645 de 31 de Mayo de 2012, N° de
publicacién 630.

PRIORIDAD: JP 2007-0336310 de 27/12/2007

SOLICITANTE: CHUGAI SEIYAKU KABUSHIKI KAISHA Y
F. HOFFMANN - LA ROCHE AG

APODERADO: LUZ CLEMENCIA DE PAEZ

TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de |a tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., en ejercicio de lo dispuesto por el articulo 42 de

la Decision 486 de 2000, muy respetuosamente me permito formular la siguiente

1. PETICION

Sirvase negar el beneficio patentario a la solicitud contenida en el expediente 10-
091-445, por no cumplir con lo dispuesto en la Decisién 486 de 2000, con base en

los fundamentos que se expondran a continuacién.

Il. LEGITIMO INTERES

Asiste a TECNOQUIMICAS S.A., legitimo interés para presentar esta oposicion,
pues la eventual concesion de la solicitud restringiria injustificadamente el empleo
de ciertas sustancias, derivados y procesos que a nuestro juicio carecen de nivel
inventivo, en detrimento de sus legitimos intereses comerciales. De igual manera

mis clientes estan interesados, por su misma condicién de industrias
i



farmacéuticas, en evitar la concesion de privilegios de patente que incumplan los
requisitos materiales de patentabilidad establecidos en las normas vigentes, y que

supongan un riesgo para la libre competencia.

. FUNDAMENTOS DE LA OPOSICION

La solicitud en curso, que se refiere a preparaciones estables en solucién de
anticuerpos anti-IL6 que comprenden los aminoacidos arginina y metionina,
adecuadas para administracién subcutanea y que previenen la formaciéon de
dimeros y la desaminacién durante el almacenamiento prolongado, carece de los
requisitos fundamentales para otorgarsele el privilegio de patente de invencion,
particularmente en materia de Novedad y Nivel Inventivo si se tiene en cuenta la

materia revelada entre otros, en documentos como:

o La publicacién internacional WO 03/072060 de 04/09/2003 titulada
“‘Polypeptide Formulation”.

e La publicacién internacional WO 2005/049078 de 02/06/2005 titulada
‘Immunoglobulin preparations having increased stability”.

¢ El documento de patente US 2003/0190316 de 09/10/2003 titulada “Stabilized
antibody-containing preparations”.

La solicitud presenta un pliego de (20) reivindicaciones que obedecen a una
formulacion liquida estable que contiene anticuerpos que comprenden arginina y
metionina; la reivindicacién 19 por su parte, menciona un método para inhibir la
desamidacion de moléculas de un anticuerpo en una formulaciéon liquida que
contiene el anticuerpo, que comprende agregar arginina a la formulacion liquida y

la reivindicacién 20 la invencién emplea arginina y metionina.

Segun la solicitud en tramite, los aminoacidos arginina y/o metionina pueden
emplearse indistintamente en la formulacion, lo que no permite establecer las
caracteristicas esenciales de la formulacion dado que son incorporados
opcionalmente durante las reclamaciones (ver por ejemplo las reivindicaciones
independientes 1, 8 y 19); en consecuencia, la solicitud no cumpliria con requisitos
de unidad de invencién ya que claramente hay una invencién en la que la
formulacion comprende arginina, otra en la que comprende metionina, y una

adicional que comprende los dos aminoacidos.

Adicionalmente, la formulacion inicialmente es de caracter general (primeras
reclamaciones), haciendo pensar que la invencion esta enfocada hacia la

formulacién uUnicamente pero, posteriormente (reivindicacion 7) la invencion



cambia a ser una formulacién de anticuerpo anti-IL6, lo que no obedece a una
extrapolacion razonable de lo ejemplificado, ya que esta formulacién no puede
presentar las mismas propiedades de estabilidad o inhibicion de desamidacion
sobre dos anticuerpos diferentes, asi como tampoco se puede demostrar su
efectividad sobre los anticuerpos que no han sido evaluados. Lo que significa sin
mas, que la solicitud colombiana en tramite no presenta pleno sustento en la
descripcion.

Por otra parte, existen modalidades particulares de la solicitud de invencion como
se reclama en las reivindicaciones 19 — 20 que indican métodos para desamidar
anticuerpos, lo que no puede ser considerado ya que la reclamacién no se
presenta sobre un producto o procedimiento establecido, sino sobre la funcidn de

la formulacién de una “eventual” desamidacion del anticuerpo en cuestion

Objeciones a la patentabilidad basados en la publicacién internacional WO
03/072060 de 04/09/2003.

El documento WO 03/072060 “Polypeptide Formulation”, se refiere a
composiciones farmacéuticas acuosas de polipéptidos que contienen dominios Fc,
como inmunoglobulinas (ver abstract); adicionalmente, en dicho documento se
indica que la arginina es un inhibidor de la agregacién de polipéptidos que
contienen el dominio Fc (ver reivindicacion 1), que la histidina puede estar
presente como un agente buffer (reivindicacién 3), que se puede emplear un
surfactante tipo Tween, SDS, o polisorbato, (reivindicacién 11) y que el pH debe
estar entre 5.5 a 7.8 (reivindicacion 18).

Si tenemos en cuenta lo anterior y lo comparamos con lo revelado en el capitulo
reivindicatorio de la solicitud colombiana en tramite tenemos: en la parte
descriptiva se menciona que la adicion de arginina en la solucion, particularmente
suprime la generacion de dimeros; en la reivindicacién 2 se describe que la
histidina se incluye como buffer; en la reivindicacion 3 la formulacién comprende
un surfactante, que puede ser escogido de Polioxietilen sorbitanes como son los
Polisorbatos (Tween 20, Tween 80), entre otros, tal como se evidencia en la parte
descriptiva; en la reivindicacion 11 se senala que el pH de la formulacién en
solucién es 4-8; Como vemos, se mencionan los mismos componentes especificos
de la formulacion e incluso se reclaman como fundamentales al presentarse en las

reivindicaciones tal como se observa en los parrafos anteriores.



Continuando con el analisis, vemos que la descripcién de la citada anterioridad
(pag 3) tiene el mismo objeto de la solicitud en tramite y se enfocan en el mismo

problema técnico: A
15 DETAILED DESCRIFT]

In long-torm storage of pharmacentical compositions contsining polypeptides,

including aqueous and lyophilized formulations, active polypeptides can be lost due (o
aggregation andfor degradation. Thus, the present invention is directed to an aqueous
formulation that surprisingly allows for stable long-term storage of 4 pharmacentical

20 composition wherein the acrive ingredicnt in the compaosition is a poltypeptide having an
Fc deommain of an antibody, This formulation is useful, in part, beeause it is marg
convenient to use for the patient, as this formulation does not reguwine any extra sieps such

o8 rehydrating.

Luego, en las paginas siguientes se menciona que el inhibidor de agregacién que
consiste en L- arginina debe estar presente en la formulacién de la

inmunoglobulina determinada, veamos:

5 In odie embodiment, the formulation is comprised of an Fe domain conlaining
polypeptide, an aggregation inhibitor sclected from group consisting of L-arginine and L-
cysteine, nnd, optionally, & buffer, o 1onicity modifier and additional excipients as
necessary. L-arginine hos heen used to assist refolding of insoluble polypeptides,
particularly those expressed to high levels in inclusion bodies in baeteria. However, L-

10 orgimine has not been uiilized successfully to cnhance stability of Fe domain containing
polypeptides in phurmaceutical compesitions (Soejima et al, 2001, I. Biochem.,
130:369-277).

Adicionalmente, la anterioridad citada menciona especificamente los anticuerpos
adecuados para las formulaciones empleadas, incluso se observa claramente la
mencion textual del anticuerpo anti IL-6 receptor (pagina 7, linea 5) ejemplificado a

su vez en la solicitud en tramite, demostrando que la materia en estudio no
presenta novedad alguna.
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Bxamples of antibodics or antibody/oytotoxin or aniibodySuminaphore
corjugates contemplated for use in the invention include those that recognize one or more
of the fallowing amigens: CD2, C3, CD4, CDE, CD11e, CD14, B, CD20, D22,
CD23, CD25, CD33, CD40, CIM4, CD52, CDRO (B7.1), CDSG (R7.2), CD147, 1L-4,

5 IS, IL-8, JL- 10, TL-2 receptorn, IL-4 veceptor, TL-6 reseptor, IL-13 receptor, PDRGE-B,
VEGF, TGP, TGRA2, TGP-f1, BGP receptor, VEGF receptor, C5 complement, IgE,
tumor antigen CA 123, tumor antigen MUCI, PEM antigen, LCG (which is a gene
praduct that is expressed in association with lnng cancer), HER-2, o tumor-associated
glycoprotein TAG-T2, the SK-1 antigen, tumor-associsted epitopes (hat are present in

10 clovated Jevels in the sera of patients with colon snd/or pancreatic cancer, canees-
agspoiated epitopes or polypeptides expressed on breast, colon, squamous cell, prostats,
pancreatic, lung, andfor kidaey cancer cclls and/or on melanoma, glioma, or
nevroblastonia cells, TRAIL receptors 1, 2, 3 and 4, the necrotic core of & tumor, integein
alpha 4 beta 7, the integrin VLA-4, B2 integrins, TNP-o, the adhesion molecule VAR-1,

15 cpithelial celf adhesion molecwle (BpCAM), intercellular adhesion molecule-3 (ICAM-3),
leukointegrin adhesin, the platelet glycoprotein gp MyHEa, cardiac myosin beavy chain,
parathyroid hermone, tNAPe2 (which is an inhibitor of factor VIia-tissue factor), MHC 1,
carcinoembryonic antigen (CEA), alpha-fetopratein (AFP), tumor necrosis factor (TNE),
CTLA-4 (which is a cytotoxic T tymphocyle-associated sntigen), Fo-y-1 receptor,

20 HLA-DR 10 beta, HLA-DR antigen, L-gelectin, IFN-y, Respiratory Syncitial Wims,
human immunodeficiency virus (HIV), hepatitis B virus (HBV), Streplococcus mutans,
and Staphylococcus awrsus.

Por ultimo y remitiéndonos exclusivamente a lo revelado en la reivindicacién 19
que menciona: “un método para inhibir la desamidacion de moléculas de un
anticuerpo en una formulacion liquida que contiene el anticuerpo, que comprende
agregar arginina a la formulacioén liquida”, se observa que el documento citado

incluye todas las caracteristicas técnicas mencionadas por lo que destruye la
novedad y el nivel inventivo de la solicitud.

Y aunque en la anterioridad tantas veces citada no se mencione la intencion de la
formulacién de inhibir la desamidacion de las moléculas de anticuerpo, este resulta

ser Unicamente un efecto técnico a alcanzar dado por la estructura de la
formulacién que en esencia es la misma.

Objeciones a la patentabilidad basados en la publicacién Internacional WO
2005/049078 de 02/06/2005.

El documento WO 2005/049078 “Immunoglobulin preparations having increased
stability”, describe una preparacion de proteina estable que contiene un
aminoacido estabilizante (ver abstract) seleccionado de arginina, metionina y
similares (ver reivindicaciones 1, 2 y 19), e indica que la proteina obedece a una

preparacion de inmunoglobulina (reivindicaciones 14 y 15).



Proloin proparations, in  particular immunoglobulin  preparations  for

10 intravenous injection, have beon in use for quito some time, Proleins, and
immunoglobulin In particular, tand to form aggregates and/or dimers and to
fragmont or denature. f such solutions are Injected Intravenously,
aggrogatos can give rise to sovere side reactions including anaphylactic
shock. In ordar to avold aggregation, fragmentation, ofc in auch protain

15 solutions and to improve thair stabliity, & number of treatments have beon
iriod In tho stata of the an. For instance, Intravenous IgG for clinkcal uso are

often tyophilisod (freeze-dried) for Improved stability on storage, but such
preparations must be roconstituted with a diluent befora usa. The
reconslitution stap 18 inconvenlent and fime consuming and increases the

20 lkellhood .of contamination of the product. Anothar way of Improving
immunoglobulln stabilly and storage that Is wall known in the an ig the
addition of protein-stabilising exciplents to the Ig@ proparation, Known
exclpionts Includo sugars, polyols, amino aclds, aminos, salts, polymars and

' Pagina 1

Como se observa, en este documento se reclaman las formulaciones con los dos
aminoacidos mencionados por la solicitud en estudio, y no solo se indican como
posibles componentes, sino que se reclaman como ingredientes especificos para

mejorar propiedades de la formulacion.

- 4-

Thus, the present invention provides o protaln preparafion having improved
stability whoroin tho proparation comprises one or more stabilisors selectod
from the group conslisting of non-polar and baslc amino acids. Exomplary
non-polar and baslc amino acids, usoful for the purposos of the prosant
5  Invontion are histidine, arginine, lysing, omithine (basic amino acids) and,
| . lscloucing, valine, methlonine, glycine and proling (non-polar amino acids).
Panléulady useful Is proline. The stabiliser may bo an omino acld of the
group of non-polar or basic amino aclds on it own, or it may be a
combination of 2 or mora such amino aclds, Tha aming aclds are preferably
10 not used In combination with nicotinamide. The amino acid stablisors may
be natural aminc aclds, amino acld analoguos, modified amino aclds or
amino acid oquivalonts. L-amino aclds aro proforred. Whon profine Is usod
.88 the stabillsor, It is proforably L-profine. It s also possible 1o use praitne
oquivalents, ¢.g. prolina analoguos.

Por otra parte, este documento también es enfatico en reclamar las formulaciones
dirigidas hacia inmunoglobulinas (ver pagina 5 de la solicitud a continuacién), lo
que corresponde, al igual manera que la solicitud en tramite, a anticuerpos y su

formulacién para mejorar la estabilidad.



Preforably, tho protoin proparation Is an immunoglobulin proparation, in

16 paricular an antibody proparation wharoln the antibodies may be of any
idiotype but preforably 1gG, 1gA or IgM. 1gG proparations are particularly
proferred, The immunoglobuling can be polycional or manoclonal and can be
isolated from human or animal blood or produced by othor moans, for
instance by recombinant DNA tachnology or hybridoma technology. In

20  general, Immunoglobuling are oblainod from blood plasma by alcohol
fractionation, which may be combinad with other purification teckniques like
chromatography, adsorption or procipitation. The Immunaglobuline may he
troated with trace amounis of onzymos (6.g. popsin) in ordor to raduce anti-
complomentary activity or they may be usad whole,

25

Como se observa, este documento menciona lo que es de conocimiento general
en el arte en cuanto a la adicion de arginina y/o metionina a formulaciones con
anticuerpos con el fin de mejorar las propiedades de estabilidad, por lo que la
materia objeto de la presente solicitud ya habia sido divulgada y por lo tanto no
cumple con el requisito de novedad.

Objeciones a la patentabilidad basados en el documento de patente US
2003/0190316 de 09/10/2003.

El documento US 2003/0190316 “Stabilized antibody-containing preparations”,
describe una preparacioén estabilizada de un anticuerpo en un buffer de histidina
(reivindicacion 1), e indica que el anticuerpo es un anti-IL6 receptor (reivindicacion
3), que el amino&cido basico tal como arginina puede ser admitido (reivindicacion

15) y que la preparacion puede contener surfactante (pagina 14, tltimo parrafo).

En este caso, y para ir mas profundamente en la invenciéon, el documento
menciona anticuerpos anti-IL6 tal como los reclamados y ejemplificados en Ia

solicitud en una formulacién de histidina y arginina.

Esto se observa ademas en lo reclamado por el solicitante en la reivindicacién 8 y
dependientes donde se enuncia: “una formulacion liquida estable que contiene un
anticuerpo anti-IL-6 de receptor que comprende ya sea arginina o metionina”, -
entendiendo que la adicién de metionina es una caracteristica meramente
opcional-, se concluye que todas las caracteristicas esenciales de la solicitud en
estudio se encuentra anticipada por éste documento, por lo tanto no puede
admitirse la novedad de la solicitud.



En consecuencia, los tres documentos citados anticipan la materia reclamada por
la solicitud, y no solo eso, sino que se enfocan en el mismo problema técnico y
aportan la misma solucion.

Por otra parte, y sobre la base del conocimiento de los documentos del estado de
la técnica, una persona versada en la materia podria facilmente concebir la mezcla
de arginina y metionina como inhibidores de agregacion o estabilizantes en un
anticuerpo o en otra preparacion de soluciones que contienen proteinas tal como
se observd en el documento WO 2005/049078 y seleccionar como anticuerpo
algun anti-IL6 de receptor como en US 2003/0190316, mezclando ademas
surfactante y triptofano con el fin de mejorar la estabilizacion. De esta manera,
todas las modalidades particulares de la invencién son anticipadas por cada

documento, o por la combinacion de dos de los mismos.

Aunque como se ha visto, no se evidencian diferencias en Ila formulacion del
anticuerpo de la presente invencién con los documentos citados, los efectos
técnicos alcanzados por composiciones de arginina y/o histidina tampoco
sorprenden al técnico medio versado en la materia en la medida en que los
resultados de estabilidad de proteinas y en este caso anticuerpos anti-IL-6 de

receptor son posibles gracias a la presencia de los mismos, como es de
esperarse.

Iv. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, (Requisitos de Patentabilidad) y el
articulo 42 (Oposiciones) de la Decision 486 de 2000.

V.  PRUEBAS

Ruego que se tengan como tales, sin perjuicio de que el Despacho considere
oficiosamente, en particular de las allegadas por el suscrito a los expedientes
mencionados en este escrito, las siguientes:

< La publicacion de patente WO 03/072060 “Polypeptide Formulation” de
04/09/2003; portada, pagina 3, 4, 7 y reivindicaciones.

< La publicacion de patente WO 2005/049078 ‘Immunoglobulin preparations
having increased stability” de 02/06/2005; portada pagina 1, 4, 5 y
reivindicaciones,

\Q



< El documento de patente US 2003/0190316 de 09/10/2003 titulada “Stabilized

antibody-containing preparations”; portada y reivindicaciones.
VI. ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito

los siguientes anexos:

Certificado de existencia y representacion legal de TECNOQUIMICAS S.A.
Poder para actuar.

Constancia de pago de las tasas de tramitacidén de oposicion.

-l A\

Constancia de pago para sustentar la solicitud de prorroga a que se refiere el

articulo 42, inciso 2° de la Decisiéon 486.

i

Copia para correr traslado al solicitante.

6. Elmencionado en el acapite de pruebas.

Vil. NOTIFICACIONES

El suscrito recibira notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
ciudad TECNOQUIMICAS S.A., las recibira en sus oficinas localizadas en la
Carrera 1 N° 46-84 de Cali.

Sefior Superintendente,

A

JOSE LUIS REYES VILLAMIZAR
C.C. 79'152.473 de Usaquén
T.P.A. 44,655 del C.S.J.
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Figure 6: HIC Peak 1 and Pre-peak 1 aata for lots A, B, C and D, and lot 1 stored
for up to 1 year at 37°C.

Figure 7. HIC Peak 2 data for lots A, B, C and D, and lot 1 stored for up to 1 year
at 2-8°C.

f"igure 8: HIC Peak 2 data for lots A, B, C and D, and lot 1 stored for up to 1 year
at 37°C.

Figure 9: HIC Peak 3 data for lots A, B, C and D, and lot 1 stored for up to 1 year
at 2-8°C.

Figure 10: HIC Peak 3 data for lots A, B, C and D, and lot 1 stored forup to 1
year at 37°C.

Figure 11: Binding activity of lots A, B, C and D, and lot 1 stored for 12 months
at -70, 2-8, 30, and 37°C.

Figure 12: Bioactivity of lots A, B, C and D, and lot 1 stored for 12 months at -
70, 2-8, 30, and 37°C.

DETAILED DESCRIPTION

In long-term storage of pharmaceutical compositions containing polypeptides,

including aqueous and lyophilized formulations, active polypeptides can be lost due to
aggregation and/or degradation. Thus, the present invention is directed to an aqueous
formulation that surprisingly allows for stable long-term storage of a pharmaceutical
composition wherein the active ingredient in the composition is a polypeptide having an
Fc domain of an antibody. This formulation is useful, in part, because it is more
convenient to use for the patient, as this formulation does not require any extra steps such
as rehydrating.

As used herein, the phrase "pharmaceutical composition” is understood to refer to
a formulation comprised of a polypeptide prepared such that it is suitable for injection
and/or administration into a patient in need thereof. More particularly, a2 pharmaceutical
composition is substantially sterile and does not contain any agents that are unduly toxic
or infectious to the recipient. Further, it is to be understood that, as used herein, a
solution or liquid formulation is meant to mean a liquid preparation that contains one or
more chemical substances dissolved in a suitable solvent or mixture of mutually miscible
solvents.

In addition, as used herein, the term “about” is understood to mean that there can

be variation in the concentration of a component of the described formulation that can be
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to 5%, 10%, 15% or up to and including 20% of the given value. For example, if a
formulation has about 10 mg/mi of an Fc domain cont;.ining polypeptide, this is
understood to mean that a formulation can have between 8 to 12 mg/ml of the stated
polypeptide.

In one embodiment, the formulation is comprised of an Fc domain containing
polypeptide, an aggregation inhibitor selected from group consisting of L-arginine and L-
cysteine, and, optionally, a buffer, a tonicity modifier and additional excipients as
necessary. L-arginine has been used to assist refolding of insoluble polypeptides,
particularly those expressed to high Ievels in inclusion bodies in bacteria. However, L-
arginine has not been utilized successfully to enhance stability of Fc domain containing
polypeptides in pharmaceutical compositions (Soejima et al., 2001, J. Biochem.,
130:369-277).

It is contemplated that the preparation of the composition should be done in
consideration of limiting injection site discomfort. It is further contemplated that
additional active ingredients can also be included in the presently described composition,
for example, to reduce injection site discomfort. Such active ingredients include, but are

not limited to non-steroidal anti-inflammatory drugs such as, for example, tromethamine,

in an appropriate dosage.

Polypeptides

In a particular embodiment the Fc domain containing polypeptide is a soluble
form of the TNF receptor fused to an Fc domain (TNFR:Fc), however, it is to be
understood that any polypeptide containing an Fc domain is suitable for use in the instant
formulation. A commercially available TNFR:Fc is known as etanercept (Enbrel®,
Immunex Corporation), which is a dimeric fusion polypeptide consisting of the
extracellular ligand-binding portion of the human 75 kilodalton (p75) tumor necrosis
factor receptor (TNFR) linked to the Fc portion of human IgG1. The Fc component of
etanercept contains the constant heavy 2 (CH2) domain, the constant heavy 3 (CH3)
domain and hinge region, but not the constant heavy 1 (CH1) domain of human IgG1. It
is to be understood that an Fc domain can contain one or all of the domains described
above. Etanercept is produced by recombinant DNA technology in a Chinese hamster
ovary (CHO) mammalian cell expression system. It consists of 934 amino acids and has
an apparent molecular weight of approximately 150 kilodaltons (Physicians Desk

Reference, 2002, Medical Economics Company Inc.).

PCT/US03/06222

\4



10

15

20

25

30

WO 03/072060 PCT/US03/06222

Examples of antibodies or antibody/cytotoxin or antibody/luminophore
conjugates contemplated for use in the invention include those that recognize one or more
of the following antigens: CD2, CD3, CD4, CD8, CD11a, CD14, CD18, CD20, CD22,
CD23, CD25, CD33, CD40, CD44, CD52, CD80 (B7.1), CD86 (B7.2), CD147, IL-4,
IL-5, IL-8, IL-10, IL-2 receptor, IL-4 receptor, IL-6 receptor, IL-13 receptor, PDGF-B,
VEGF, TGF, TGF-p2, TGF-p1, EGF receptor, VEGF receptor, C5 complement, IgE,
tumor antigen CA125, tumor antigen MUC1, PEM antigen, LCG (which is a gene
product that is expressed in association with lung cancer), HER-2, a tumor-associated
glycoprotein TAG-72, the SK-1 antigen, tumor-associated epitopes that are present in
elevated levels in the sera of patients with colon and/or pancreatic cancer, cancer-
associated epitopes or polypeptides expressed on breast, colon, squamous cell, prostate,
pancreatic, lung, and/or kidney cancer cells and/or on melanoma, glioma, or
neuroblastoma cells, TRAIL receptors 1, 2, 3 and 4, the necrotic core of a tumor, integrin
alpha 4 beta 7, the integrin VLA-4, B2 integrins, TNF-o, the adhesion molecule VAP-1,
epithelial cell adhesion molecule (EpCAM), intercellular adhesion molecule-3 JICAM-3),
leukointegrin adhesin, the platelet glycoprotein gp IIb/Ila, cardiac myosin heavy chain,
parathyroid hormone, INAPc2 (which is an inhibitor of factor VIIa-tissue factor), MHC I,
carcinoembryonic antigen (CEA), alpha-fetoprotein (AFP), tumor necrosis factor (TNF),
CTLA-4 (which is a cytotoxic T Iymphocyte-associated antigen), Fc-y-1 receptor,
HLA-DR 10 beta, HLA-DR antigen, L-selectin, [IFN-y, Respiratory Syncitial Virus,
human immunodeficiency virus (HIV), hepatitis B virus (HBV), Streptococcus mutans,
and Staphylococcus aureus.

The formulations of the invention can also be used for anti-idiotypic antibodies,
or substantially similar polypeptides, including but not limited to anti-idiotypic antibodies
against: an antibody targeted to the tumor antigen gp72; an antibody against the
ganglioside GD3; or an antibody against the ganglioside GD2.

The Fc domain containing polypeptide suitable for storage in the present
pharmaceutical composition can be produced by living host cells that express the
polypeptide, such as hybridomas in the case of antibodies, or host cells that that have
been genetically engineered to produce the polypeptide in the case of fusion polypeptides
or antibodies. Methods of genetically engineering cells to produce polypeptides are well
known in the art. See, e.g., Ausubel et al., eds. (1990), Current Protocols in Molecular
Biology (Wiley, New York). Such methods include introducing nucleic acids that encode

and allow expression of the polypeptide into living host cells. These host cells can be

|5
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CLAIMS
What is claimed is:
L. A pharmaceutical composition that is a stable aqueous formulation

comprising an Fc domain containing polypeptide and an aggregation inhibitor, wherein

the aggregation inhibitor is L-arginine.

2, The composition of claim 1, further comprising a buffer.

3. The composition of claim 2, wherein the buffer is selected from the group
consisting of sodium phosphate, histidine, potassium phosphate, sodium or potassium
citrate, maleic acid, ammonium acetate, tris-(hydroxymethyl)-aminomethane (tris),

acetate and diethanolamine.

4. The composition of claim 3, wherein the L-arginine is at a concentration
of from about 10 mM to about 100mM.

5. The composition of any one of claims 1, 2, 3 or 4, further comprising a
tonicity modifier.
6. The composition of claim 5, wherein the tonicity modifier is selected from

the group consisting of arginine, cysteine, histidine, glycine, sodium chloride, potassium

chloride, sodium citrate, sucrose, glucose and Mannitol.

7. The composition of claim 6, wherein the tonicity modifier is sodium
chloride.

8. The composition of any one of claims 1, 2, 3, or 4, further comprising an
excipient.

9. The composition of claim 6, further comprising an excipient.

- 10.  The composition of claim 7, further comprising an excipient.

20
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11. A composition of claim 8, wherein the excipient is selected from the group
consisting of sucrose, lactose, glycerol, xylitol, sorbitol, Mannitol, maltose, inositol,
trehalose, glucose, bovine serum albumin (BSA), human SA or recombinant HA, dextran,
PVA, hydroxypropyl methylcellulose (HPMC), polyethyleneimine, gelatin,
polyvinylpyrrolidone (PVP), hydroxyethylcellulose (HEC), polyethylene glycol, ethylene
glycol, glycerol, dimethysulfoxide (DMSO), dimethylformamide (DMF), proline, L-
serine, sodium glutamic acid, alanine, glycine, lysine hydrochloride, sarcosine, gamma-
aminobutyric acid, Tween-20, Tween-80, SDS, polysorbate, polyoxyethylene copolymer,
potassium phosphate, sodium acetate, ammonium sulfate, magnesium sulfate, sodium
sulfate, trimethylamine N-oxide, betaine, zinc ions, copper ions, calcium ions, manganese

ions, magnesium ions, CHAPS, sucrose monolaurate, and 2-O-beta-mannoglycerate.

12.  The composition of claim 11, wherein the excipient is sucrose.

13. A stable pharmaceutical composition comprising about 10 mg/ml to about

100 mg/ml TNFR:Fc, L-arginine, sodium phosphate, sodium chloride and sucrose.

14.  The composition of claim 13, wherein L-arginine is about 10 mM to about
75 mM.

15.  The composition of claim 13, wherein sodium phosphate is about 5 mM to
about 100 mM.

16.  The composition of claim 13, wherein sodium chloride is about 5 mM to
about 200 mM.

17. The composition of claim 13, wherein sucrose is about 0.5% to about
1.5%.

18.  The composition of claim 13, wherein pH is about 5.5 to about 7.8.

19.  The composition of claim 13, having 25 mg/ml TNFR:Fc, 25 mM
L-arginine, 25 mM sodium phosphate, 98 mM sodium chloride, 1% sucrose at pH6.2.

21
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20.  The composition of any one of claims 1, 13 or 19, wherein the

composition is liquid.

21.  The composition of claim 20, wherein the composition is frozen.

22. A method of formulating a composition comprising combining isolated
TNFR:Fc with L-arginine.

23.  The method of claim 22, further comprising the steps of combining a

buffer, a tonicity modifier, and an excipient with the composition.

24.  The method of claim 22 or 23, wherein the composition is liquid.

25.  Akit comprising a composition comprising an Fc domain containing

polypeptide and L-arginine, and instructions for use of said composition.

26.  The kit of claim 25, wherein the composition is liquid.

27.  The kit of claim 25 or 26, wherein the composition is stored in a pre-filled

sterile syringe.

28.  The kit of claim 27, wherein the syringe is stored at about -20°C to about
-70°C.

29. A method of treating 2 mammal in need thereof comprising administering
a therapeutically effective amount of the pharmaceutical composition of any one of

claims 4 or 13.

30. A method of accelerated stability testing of an Fc domain containing
polypeptide in a pharmaceutical composition, wherein the composition comprises L-
arginine, the steps of the method comprising storing the composition at 37°C and

measuring the stability of the polypeptide after at least one month at 37°C.

22
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Immunoglobulin Preparations having increased stability

Description

--The present invention relates to _‘a broféin’ breparation haVing increased
. stabi'lity,' comprising a stabili'se_r selected from 'the.group consisting of non-
5 . polar and basic amino acids and having a pH of 4.2 to 5.4. The invention
:further relates to a pharmaqeutiéallcomposition and a method of stabilising

* protein preparations.

Protein préparations, ,‘in 'parti.cular 'imrﬁunogldbulin preparations' for
10 intravenous injection, have bee'n' in use for quite some time. Proteins, and
. immUnoglobuIin. in particular, tend to form agg'regates and/or dimers and to
fragment or denature. If such' solutions are injected intravenously,
' aggregates can give rise to severe side reactions including anaphylactic
shock. In order to avoid aggregation, fragmentétion, etc in such protein
15 solutions and to improve their stability, a number of treatments have been
tried in the state of the art. For instance, intravenous IgG for clinical use are
often lyophilised (freeze-dried) for improved stability on storagé, but such
preparations must be reconstituted with' a diluent before use. The
recdnstitution step is inconvenient and time consuming and increases the
20  likelihood .of contamination of the product. Another way of imprO\}ihg
immunoglobulin stability and sto'rage that is well known in the art is the
addition of protein-stabilising exdipients to the IgG preparation. Known |
excipients include sugars, polyols, amino acids, amines, salts, polymers and

‘CONFIRMATION COPY



Patent Lens

enabling INNOVATION

U

hitp:/iwww.patentlens.net/

WO 2005/049078 PCT/EP2004/013022

.',_surfactants Such stabrhsatlon strategles in protein pharmaceutlcals are
abundant in the art. For example, US Patent 4,499,073 (Tenold) improves
"~ the stabilisation through the selection of pH and.inonic strength. JP .
,_ | 54020124 discloses the addltlon of an ammo acid to an intramuscular
b "'...preparatlon to render it storage stable and safe. JP 57031623 and 'JP
' 57128635 disclose the use of arglnlne and/or Iysme with NaCl in 5 to 15%
~ IgG preparations  to achieve long-term stablllty in an intramuscular
L preparatidn. JP 56127321 discloses the addition of a sugar alcohol to IgG
. which 'works better than: the previously used glucose in. suppressing
10 . aggregation JP 4346934 discloses the use of low conductivity (less than 1
mmho), pH 531057 and optionally one or more stabilisers including PEG,
* human serum albumin and mannitol. US 4439 421 (Hooper) teaches the
. addltlon of a hydrophlllc macromolecule, a polyol and another protein to .. |
', stabilise agamst ACA (antl-complement activity) generatlon US 5,945,098
15 " (Sarno) discloses the stablllsatlon of isotonic solutlons by the addition of
a "amino acids (0.1 to 0.3 M glycine), and non-ionic detergents (polysorbate) o
“and PEG. US 4,186,192 (Lundblad) discloses various additives |nclud|ng' .
.~ amino acids, however, without specifying the use of single specific amino
acids. This disclosure includes the stabilisation of IgG with maltose and
20" additienalty glycine to 0.1 M. US 4,362,661 (Ono) discloses the use of
“ " neutral and basic amino acids to lmpart stability on a 5% IgG product. All the
. above mentioned documents dlsclose IgG preparations of an amd:c but still
- relatively high pH of above 5.2.

25 ° In addition to preventing the vformation ot immunoglobulin aggregates, it has
also been recognised that dimer formation, in particular of 1gG, can be
~ detrimental to IgG preparations for intravenous use. Although IgG dimers are
not known to cause anaphylactic shock, it has nevertheless been found that
IgG preparations with a high dimer content are less well tolerated on
30 ' intravenous injectiort and can give rise to undesirable side effects including
- fever, nausea and sometimes lowered blood pressure. Hypotensive side -
effects have been detected in a rat mod.el by Bleaker et al. (Vox Sanguinis-.
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B 52, 281;290,' 1 987), 'andlthis also 'sho\rvs an apparent correlation with- the
~ - dimer content. Dimer formation is less of a problem when an IgG preparation
s Iyophiltsed shortly after it is produced However 'if the preparation is -
'mtended for storage in non- lyophrhsed quurd form _dimer concentration
5. mcreases wrth storage time.

us patent 5 871 736 (Bruegger et al) drscloses rmmunoglobulin' |
' preparahons partncularly liquid preparations of IgG for intravenous infusion -
which’ comprlse one or more amphiphilic stabilisers |n order to stablhse
10 against dimer formation. The amphiphilic stablllsers lnclude nicotinic acid
o and its denvatrves in partlcular nlcotrnamlde and, malnly in conjunctlon with
'1_.'_the ‘above, amrno acids havrng uncharged lipophilic side chains, eg. .
“ phenylalanme methionine, leucine, isoleucine, proline Aand valine. The -
"expenmental disclosure of this prior art document di.sclolses amino acids
15 always in conjunction with nicotinamide, and the concentrations disclosed for
" - the amino acids are 200 mmol/litre for prohne 80 mmol/lrtre for glycme and
) 120mmol/lrtre for isoleucine. '

'The pH range for the preparations 'disolosed in US 5, 871 736 is broadly -
20  given as being between 4 and 8 but the actual disclosure of the Examples
teaches a pH of 5.3.. ' '

- Although the above US patent discloses IgG preparations in‘.whioh dimer
formation has been suppressed to a certain degree, it is still desirable to
25  provide proteln preparations, in particular rmmunoglobulln preparatlons
| which show improved stabrlrsatlon in partrcular at ambient temperature.

vThe rnventors have found that a surprlsrngly high degree of stabilisation “of

liquid protein preparattons can be achieved by adjustrng the pH of the final

30  preparation to between 4.2 and 5.4 and by adding as a stabiliser, a basic or
- non-polar amino acid. o '
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“'.*'A_Thus the present rnventron provrdes a proteln preparatron havrng improved
“stability wherein the preparatron compnses one or more stabilisers selected
| "‘from the group consrstlng of non-polar and basic amlno acrds Exemplary
non- polar and basic amrno acids, useful for the purposes of the present-
51 lnventron are hrstrdrne argrnme lysme ornithine (basrc amino acids) and, -
- isoleucine, valrne methlonrne glycine and proline (non polar amino acids). |
'- Pamcularly useful is prolme The stabllrser may be an amino acid of the .
A"group of non-polar or basic amino’ acids on'its own, or it may be a
combmatron of 2 or more such amino acids. The amino acrds are preferably
‘1.‘0 not used in combmatron wrth nicotinamide. The amino aold stabilisers may
| be natural amino acrds amino acid analogues modified amino acrds or ..
: ammo acid equrvalents L-amino acids are preferred ‘When prollne is used
.as the stabrlrser it is preferably L-proline. It is also possmle to use proline .
L equrvalents eg prolme analogues. '
' ':Surprisingly, . it“wa's found' that the addition of -amino aoids on their 'own
| ""wrthout other stabrlrsers (such as mcotmamrde) and the adjustment of the -
.'pH of the final preparatron markedly increases . the . stability - of those - _
~ preparations, partrcularly at ambient temperature. The increased stability is - -
2"0‘, ‘ ‘demonstrated 'by better stability of the preparations at temperatures between
K about 2°C and about 40°C, particularly at ambient temperature which i
| preferably ranges from about 10°C, more preferably from about 15°C, more
- preferably from about 20°C to about 30°C, most preferably to about 25°C.
. .~ The mcreased stability of the preparatrons of the invention is also visible at
25 - higher temperatures of about 30°C to about 40°C, including body
temperature of about 37°C. Preferably, the increased stability is alternatively
or additionally further defined as improved storage time, decreased
fragmentation, decreased aggregate formation, decreased dimer formation -
- or/and decreased- discolouring. The improved storage time means that the '. -
30  preparations of the invention are preferably stable for at least 30 days,
'preferably at least 60 days, more preferably at least 90 days, more
preferably at least 120 days, more preferably even longer than that.- - .
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Decreased aggredation'preferab'ly means that the preparations show a lower
' _percentage of aggregateés (in particular in case of lg) than conventional
preparations _Preferably, the dimer content of .the preparatlcns‘ is below -
about- 12%, preferably below about 10%, more preferably below about 8%.
5 ;..'Decreased colounng preferably means that the- optical densnty of the =
. formulations of the invention is between about 20 % and 60% lower than of
: convent|onal formulatlons ' - '

In general' the‘ p'rotein' preparatione of the present invention. are liquid "
10 formulatlons Wthh are useful for lntravenous injection. - Such preparatrons
can be stored and are stable in’ liquid_form and thus do not requnre '
lyophlllsatlon or other treatment and can be readlly used o

, | ~Preferably, the proteln preparatlon is ‘an |mmunoglobulln preparatlon in
o 15 parttcular an antlbody preparatlon wherein the antlbodles may be of any - -
" idiotype but preferably IgG, IgA or IgM. lgG preparations are particularly
. preferred. The immunoglobulins can be polyclonal or monoclonal and can be .
isolated from human or animal blood or produced by other means, for
instance by recombmant DNA technology or hybridoma technology. |
. 20 general lmmunoglobullns are obtained. from blood plasma by alcohol |
fractionation, which may be combmed with other punflcatlon techniques like
chromatography, adsorption or precnpltatlon The |mmunoglobulms may be
treated with trace amounts of enzymes (e.g. pepsm) in order to reduce anti-
o complementary actnvrty or they may be used whole. B

~ The preparations can be obtained by methods known in the art, except that

the pH of the final preparation is adjusted to a relatively high but acidic pH,

" namely in the range of about pH 4.2 to 5.4. It has been found that this'pH -
. range is partlcvularly useful for improving the storage of characteristics of
30 immunoglobulin preparations. The'pH range is preferably from 4.5 to about

- 5.2,apH range of about 4.6 to 5.0 being partlcularly preferred pH 4.8 belng |
especrally preferred :
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“Claims .

‘1. . A stable proteln preparatlon whereln the preparatlon compnses oneor - -
more stablllsers selected from the group conSIstmg of non-polar and -
" basic amino acnds and whereln the preparaﬂon has a pH of 4.2 tO 5.4,
B 2 .The preparatlon of clalm 1 wherein the one or more stabmsers are
.?- selected from the group consisting of hlstldlne argmlne lysine,
et ,ornlthme |soleucme valine, methlonlne glycme and prollne | -

15. 3. The prebér'ation of claims 1 or '2,‘wheréir_1 the stabiliser is proline. B
s 4. The préj:)aration of claim 3, wherein proline is L-proline.”

_' 5 . The preparatlon of any one of the precedmg clalms whereln |t has a pH
20 of4.5105.2. ‘

. 6. The preparation of claim 5, wherein it has a pH of 4.6 t0 5.0.

7. The préparation of any one. of the preceding claims, wherein it
25 . comprises the stabi}liser at a final concentration of at least 0.2 M.

8. The preparatlon of claim 7 whereln it compnses the stabiliser at a final
: concentratuon of 0.2t0 0.4 M

30 9. The preparation of claim 8, wherein it combrises the stabiliser at a final
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. concéntration of 0.25 M. . -

L 10. The preparatlon of any one of the precedlng clalms whereln |ts proteln
. concentratton is from 5 to 25 % Wi, R

‘_ ‘11’.' 'The preparatlon of clalm 10 wherem nts protem concentratlon iS from 15
1o 20% w/v for subcutaneous admlnlstratlon ‘ '
o -12.' ‘The preparatlon of clalm 10 whereln lts proteln concentratlon is from 6
10 . E ~'_'to 15 %w/v for lntravenous admlnlstratlon

: 13. “The preparatlon of clanm 12 whereln |ts proteln concentratlon is from 8
N _ito12%w/v ' S

15 .14, :The preparatlon of any one of the precedmg cIalms whereln it IS an
lmmunoglobulm preparatlon ‘

15. The preparatlon of any one of the precedmg claims, wherexn it IS . an
- lgG IgA or IgM preparatlon ' ' o '
20 | | | |
o .16. A pharmaceutlcal composmon compnsmg the protem preparatlon of one
] : of the precedmg clalms and pharmaceu’ucally acceptable additives. .

17. The pharmaceuticalvco'nﬁposition of claim 16, wherein it cofnbrises the
25 . immunoglobulin preparation of any one of claims 11 to 15 for a dosage
of 0.2t0 2.0 g immunoglobulin per kg bodywenght per day.

18.. A method - ~of stabilising protein preparations, in partlcular
,'lmmunoglobuhn preparatlons comprising providing an aqueous  © -
30 " protein solution and adding one or more stabilisers selected from the
e group consisting of basic and non-polar amino acids, wherein thepH of

~ the solution is adjusted to a pH of about 4.2 to 5.4.



Patent Lens

enabling INNOVATION

P
hitp://www.patentlens.net/ . «2/’)’

WO 2005/049078 PCT/EP2004/013022
18

o ,1'9-' The method .of clalm 18 whereln the stablllser |s selected from ‘the
" group consrstmg of hlstldlne . arginine, . lysme ornlthlne |soleucme -
vahne methlonlne and prollne '

: -20. The method ‘ef claim' _18 or 19, wherein ‘_the pH is .adjl;lsted tp_zi,&

21, The method of any one of clalms 18 to 20, whereln the final stablhser'
| concentratlon is adjusted 0021004 M. '
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STABILIZED ANTIBODY-CONTAINING
PREPARATIONS

FIELD OF THE INVENTION

[0001] The present invention relates to antibody-contain-
ing preparations, particularly stabilized antibody-containing
preparations with low loss of active ingredients even after
long-term storage. The present invention also relates to
processes for preparing protein-containing stabilized prepa-
rations, comprising adjusting the pH with a basic amino acid
or a basic amino acid derivative or a salt thereof.

BACKGROUND ART

[0002] A number of injectable protein-containing prepa-
rations are supplied (o the market, in which various mea-
sures arc taken to provide stabilized protein-containing
preparations with low loss of active ingredients even after
long-term storage. Protein-containing preparations are pre-
pared by dissolving active ingredients and various additives
such as diluents, solubilizers, excipients, soothing agents,
buffering agents, sulfur-containing reducing ageats, antioxi-
dants, stabilizers, surfactants, etc. in a buffer.

[0003] A problem generally associated with the storage of
proteins stored as concentrated solutions is their deteriora-
tion as exemplified by the formation of insoluble aggregates
and that must be prevented.

[0004] For example, antibodies such as immunoglobulins,
monoclonal antibodies and humanized antibodies are
unstable proteins liable to physical or chemical changes such
as association or aggregation under stresses of filtration,
concentration and heating for removing viruses during the
purification process.

[0005] A conventional method widely used for inhibiting
deterioration of proteins to stably store them is stabilization
by freeze-drying. However, it was necessary to add some
agent for protecting against freezing to avoid denaturation or
chemical changes that might be caused by mechanical
stresses during freezing and freeze-drying.

[0006] A stabilization cffcct was found by adding as a
stabilizer for inhibiting chemical or physical changes, poly-
mers or polyols including proteins such as human serum
albumin or purified gelatin or oligomers such as amino acids
and surfactants. However, the addition of biopolymers such
as proteins as stabilizers had problems such as the necessity
of a very complex step for removing contaminants such as
viruses derived from the stabilizers. Moreover, heat treat-
ments for inactivating viruses sometimes caused problems
such as association or aggregation due to heat stresses.

[0007] Interleukin-6 (IL-6) receptor is a ligand-binding
protein having a molecular weight of about 80 KD to which
IL-6 binds. Anti-IL-6 receptor antibodies were found to have
a therapeutic effect on various IL-6-mediated diseases such
as immune disorders, inflammatory diseases or lymphocyte
tumors by blocking IL-6 signal transduction in immature
myeloma cells to inhibit biological activities of IL-6 (Tsune-
nari, T. et al, Blood, 90:2437, 1997; Tsunenari T. et al.,
Anticancer Res. 16:2537, 1996). We also found that anti-
IL-6 receptor antibodies have a therapeutic effect on imma-
ture myeloma cells (JP-A-8-099902).

[0008] We succeeded in the mass production of a reshaped
bumanized antibody hPM-1 as one of such anti-IL-6 recep-
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tor antibodies, and have tried to formulate this purified
anti-IL-6 receplor antibody into pharmaceutical prepara-
tions.

[0009] Similarly to other protein preparations, an impor-
tant factor for formulation of anti-1L-6R antibodies is chemi-
cal and physical stability. Especially, humanized anti-IL-6
receptor antibodies are unstable proteins liable to physical or
chemical changes such as association or aggregation under
stresses of filtration, concentration and heating for virus
climination during the purification process.

[0010] Thus, there is a demand for the development and
commercialization of preparations containing an antibody,
especially a humanized anti-IL-6 receptor antibody, which
are stable even after long-term storage.

[0011]  As for various physiologically active proteins, it is
also necessary to establish preparation conditions and stor-
age conditions for maintaining their structures and activities
in order to supply them as pharmaceuticals in constant
amount and with high quality. Especially, it would be
desirable to develop a method for inhibiting formation of
insoluble aggregates in protein solutions.

DISCLOSURE OF THE INVENTION

[0012] As a result of careful studies to achieve the above
objects, we accomplished the present invention on the basis
of the finding that heat-induced aggregation is controlled by
formulating a humanized anti-interleukin-6 receptor anti-
body in a glycine buffer and/or histidine buffer and that such
formulations arc further stabilized by adding glycine and/or
sucrose.

[0013] We also accomplished the present invention on the
basis of the finding that aggregation can be reduced and
stabilization effect can be increased by adjusting the pH with
a basic amino acid or a basic amino acid derivative or a salt
thereof.

[0014]  Accordingly, the present invention provides:

[0015] (1) a stabilized preparation containing an anti-
body in a glycine buffer and/or a histidine buffer;

(0016] (2) the stabilized preparation as defined in (1)
above wherein the antibody is a chimeric antibody or
a humanized antibody;

[0017] (3) the stabilized preparation as defined in (1)
or (2) above wherein the antibody is an anti-inter-
leukin-6 receptor antibody;

[0018] (4) the stabilized preparation as defined in (3)
above wherein the anti-interleukin-6 receptor anti-

body is a humanized anti-interleukin-6 receptor anti-
body;

[0019] (5) the stabilized preparation as defined in (1)
above wherein the concentration of the glycine
buffer and/or histidine buffer is 5 mM-200 mM;

[0020] (6) the stabilized preparation as defined in any one
of (1) to (5) above which contains glycine and/or sucrose as
an isotonizing agent;

[0021] (7) the stabilized preparation as defined in (6)
above containing 0.05-1 M glycine and/or sucrose;

A
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[0144] FIG. 11 shows the results of comparison of the
effect of histidine in two samples at pH 6.0, i.¢. sarmples 6-2
and 6-5. In both samples, 5-10 mM histidinc was the most
effective.

[0145] FIG. 12 shows the results of comparison of sample
6-1 (5 mM phosphate/Na, pH 6.5), sample 6-2 (5 mM
phosphate/His, pH 6.0) and sample 6-5 (5 mM phosphate/
Na, pH 6.0). The aggregate content was the lowest in 6-2
followed by 6-5 and then 6-1. This confirmed that antibody
hPM-1 is more stable at pH 6.0. Samples 6-2 and 6-5 differ
in the means for adjusting pH to 6.0. That is, sample 6-5 was
adjusted to pH 6.0 with NaOH, while sample 6-2 was
adjusted with concentrated histidine used as a base. Thus,
stabilization effect is greater when histidine is used than
when conventional NaOH is uscd to adjust the pH to 6.0
similarly to pH 6.5.

[0146] FIG. 13 shows the cffect of sucrosc (50-200 mM)
added to sample 6-2. Effective prevention of aggregation
was observed as the sucrose concentration increased.

[0147] FIG. 13 also shows the effect of glycine (50-200
mM) added to sample 6-5. Remarkably effective prevention
of aggregation was observed as the glycine concentration
increased.

[0148] FIG. 14 shows a comparison of the effect of 200
mM glycine or sucrose in (wo samples at pH 6.0 (6-2 and
6-5). Aggregation was less in 6-2 than 6-5. It was further
confirmed from these results that pH adjustment is more
effective with histidine than NaOH.

1. A stabilized preparation containing an antibody in a
glycine buffer and/or a histidine buffer.

2. The stabilized preparation of claim 1 wherein the
antibody is a chimeric antibody or a humanized antibody.

3. The stabilized preparation of claim 1 or 2 wherein the
antibody is an anti-interleukin-6 receptor antibody.

4. The stabilized preparation of claim 3 wherein the
anti-interleukin-6 receptor antibody is a humanized anti-
interleukin-6 receptor antibody.

S. The stabilized preparation of claim 1 whercin the
concentration of the glycine buffer and/or histidine buffer is
5 mM-200 mM.

6. The stabilized preparation of any one of claims 1 to 5
which contains glycine and/or sucrosec as an isotonizing
agent.

7. The stabilized preparation of claim 6 containing 0.05-1
M glycine and/or sucrose.

8. The stabilized preparation of any one of claims 1 to 7,
which does not contain NaCl as an isotonizing agent.

9. A stabilized preparation containing glycinc and/or
sucrose as an isotonizing agent as well as a humanized
anti-interleukin-6 receptor antibody in a glycine buffer and/
or a histidine buffer.

10. The stabilized preparation of any one of ¢laims 1 to 9
having a pH of 5-8.

1. A method for stabilizing an antibody preparation,
comprising incorporating an antibody in a glycine buffer
and/or a histidine buffer.
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12. The method of claim 11, comprising incorporating
glycine and/or sucrose as an isotonizing agent.

13. Amethod for stabilizing an anti-interleukin-6 receptor
antibody preparation, comprising incorporating glycine and/
or sucrose as an isotonizing agent as well as a humanized
anti-interleukin-6 receptor antibody in a glycine buffer and/
or a histidine buffer.

14. A process for preparing a stabilized preparation con-
taining a physiologically active protein, comprising adjust-
ing the pH with a basic amino acid or a basic amino acid
derivative or a salt thereof.

15. The process of claim 14 wherein the basic amino acid
is onc or morc members sclected from histidine, arginine
and lysine.

16. The process of claim 15 wherein the basic amino acid
is histidine.

17. The process of any one of claims 14 to 16 wherein the
physiologically active protcin is a rccombinant protein.

18. The process of any one of claims 14 to 17 wherein the
physiologically active protein is an antibody.

19. The process of claim 18 wherein the antibody is a
chimerized antibody or a humanized antibody.

20. The process of claim 18 or 19 wherein the antibody is
an anti-interleukin-6 receptor antibody.

21. The process of claim 20 wherein the anti-interleukin-6
receptor antibody is a humanized anti-iaterleukin-6 receptor
antibody.

22. A stabilized preparation containing an antibody in a
histidine buffer and having a pH of 5-7.5.

23. The stabilized preparation of claim 22 wherein the
antibody is an anti-interleukin-6 receptor antibody.

24. The stabilized preparation of claim 23 wherein the
anti-interleukin-6 receptor antibody is a humanized anti-
interleukin-6 receptor antibody.

25. The stabilized preparation of claim 24 having a pH of
5.5-6.2.

26. The stabilized preparation of claim 25 wherein the
concentration of histidine is 1-50 mM.

27. The stabilized preparation of claim 26 wherein the
concentration of histidine is 3-20 mM.

28. The stabilized preparation of claim 27 wherein the
concentration of histidine is 5-10 mM.

29. The stabilized preparation of claim 24 having a pH of
6.2-7.5.

30. The stabilized preparation of claim 29 wherein the
concentration of histidine is 5-200 mM.

31. The stabilized preparation of claim 30 wherein the
concentration of histidine is 10-150 mM.

32. The stabilized preparation of claim 31 wherein the
concentration of histidine is 25-100 mM.

33. The stabilized preparation of any one of claims 22 to
32 further containing glycine and/or sucrose.

34. The stabilized preparation of claim 33 containing
0.05-1 M glycine and/or sucrose.

35. The stabilized preparation of any one of claims 22 to
34, which has its pH adjusted with a basic amino acid or a
basic amino acid derivalive or a salt thereof.
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