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ASCiADQS 
EDIFICIOSISKI 

CAR.FRA N’ 72-35 

BOGOTA. 8 COLOMBIA 

REPRE8NTACION Y PODER 

Wyeth 

Rcprcscntae&ón y Podex COD au4inticaci6u uO8Iia1 y AposI*IIe 
paa patimtc.c, uodelos dc ut*haad7 disenos industnaes, 
axarcas de Fªbrca, nouabres comcrcia1e, cnsciias, nombres 
de douünio,  1cmmas cuwcrclee, licencias. 

Representation and Power-of-ttoney with Ot-La] 
authentication and Apoi1fle for pateuts, utility medd5, 
industrial designs, rradcmarks commercial UaIIZeSI trade 
emblems, doman names, slogans, licenses. 

R!PRSENTATIQN AND POWER-OF-ATTORNEY 

(.)Five Gira Ida Farms 

Madison, NJ 07940,United States of America 

par ci prv*cnt= nomamos a EMILIO PERBERO, tpa. 31929; 
ONZALO PERDOMO, tpa. 831, LUZ CLEMENCIA DE PAZ, tp& 

23555 y GERMAN CAVELIEK. tpa. 832, doniciiiodes en la, Carrara 4.a 
N’ 72-3, JooiÆ, Colombia, cii obcd iicete a lo dispucw cii ci 

paTWA lo del frtcuIo 543 dcl C6go de Comercln, el prirnero coino 
principal y ba deaths corno Cuplentes, en su order. coma mis (uwatros) 
repreaeur1acs en lodoc bC de propiedad induetnd eon 
PI& rcojbir notificacioncs y rabr apcdera4o jUdkiaIes 0 

- -effllllWiciales. El primcr rcprcscncsntc ;p1ente remmplazari al principal 

on caso ctc auscacia a iropcdimento cemporal a definitivo do aau1, La 
mitma regis ec aplicvzA cuandp el eewcdo rcprcacntsntc suplcntc 

laaya 

dc rccmplozor 
si paimero, o ci 

tercaro al acgundo. En vales casos, al 
reprcscntantc principal, u ci pdrnero, o 3cguzida 5up1cnt, Cu su caso, a 
wribo, doclararAn au intenci6n de no c&rccr Ia repreconvaci6n mediante 
dlatecion autenticada

 
par Natano PiThiico en Co1ombe, a par Notsr!o U otro Fuxacionario Pbiiao, a C6n Gul de Colombia, an el exuanjero; y ci sa tratarc dc i di,z,it. con ci eertiflcndo reapectivo. Si algono ’3c io 

nombrusdos £OlLcxe definitivamente, 
el ciguicntc tomart su lugar- Cundo 

ccsave Ia auacncia o inipcdirncnto dci rapresenruu,ta prtncipci, a de su 

prlmera o scgurado aupiculce, ci, su caao, podoin ejercar In 

tvprcactitoeicun, esx su ordan, uno u ocras aegUn ci cam. aauuudndola pot 
Cl solo hecho de cjcrccria, ccaando cn cac morncnto ci cjcrcicio dc Li 

reptcseotaclón par ci prirnero, segundo o tercer supictic cii su caso. 

AdecnÆc, cion–lero (concairrios) podcr a los abogw10 ar’-iba ombrados, 
pera obtcner le pruLeccirn tie nh (nueetra) propiedad Industrial y contra la co.-pc(cnc;a dcsicaJ, a cuyo cfccto nutorizo (amos) a los dho 

apoderados para qua me (nai) represenron ante cualccquicra enridadea a 

e.lcxzan 0 no juri5dieai6p, especisiniento ante ins del orden ndrninitrarivn, contencioso.- adxniniaimri-vo y judicial, asi come Ire ales de arbi unto, en todo lo co cijente a ion siUicntcn as tos; 

a) Obtcnciun de patcntca de invcwtiÆxt, modrics de uti1idd y discnos iridustrjalcs; CI registro de ulal-COS do f8iaiic& colcetivas, ciefensjvs. de servicic. temas comercities. ruombres cotnerciales, 

enseiias, nombres de domninio, variacladec vegetalee y denominaeianes cia 

oricu; su rcnovación. mipaso, copjbio dc nombm a dornicilio. cancelaci6n volursteria; y ci rngi,tmu dc liccncies dc usc dc cam derechos; 

b) i-as accionee de competancla desleal, protección del coOtumidor, 
opo5lcionł5 U ObeerVaciOna5, cajic&aciOn adminb-ativa y judicial, isulidad, zicedidas cautclsres, cc,ucc,jin CIC linens, is rutela, is protecclón de secretos lhdusrriales, y an general loc. juiaioa o,vjlca, pcnzllcs, ndzTdnisthatiyos a contencioso adrnunistrntivccn rciccioncdos con CAVlLIF& A.BOCADOS WpJ’ODE0I-181 (MINUTAN’12.L1.2I5 USA) In due con,pliancc with the tcrrru of paragraph I  of article 543 of the Conancroxol Code, do )iccby appoint i3M1JJO FFSRP.EKO. tpa. 31929: QONZALO PERDOMO, tpe-. 831; I.,I.JZ CLMWCIA tiE PAEZ, lp. 23555 end GERMAN CAYEL.IflR, cp& 832, domiciled at Caricra 4a N’ 7235, Bogo, Colombia, the first as piincipal and thç othcrs a alternates, In the order of their appointment, as our rcprcscnaitivcs for all industrial properly matters with faculty to rnnnit,e not cutoOn e.r,d to appoint attorneyn in and out of Court. The first alteritsie shall replace the principal in case of his absence or

 of temporal or definitive impediment-The seine tuiC will apply when the second alternate representative is to rcplecc the first one, or when the third is to repicec the first or Second alternates In their turn, or both of thcni, amond. In such ceaca, the principal rcprcacntativc, or the first or second alternates in their turn, or both of them, ebal] state their mtcutbori not to act 

as reprasencnth’es through a donlaxation given befotn a NOtary Public In Colombia, or before a Notary or another Public Official or a Colombian Consul abroad; and in case of impediment, the appropriate certificate shall BiIfiICC. If any of the appointees were to be definitely absent, the following alternate achaU take his place. When the absence or impediment or the principal rcprcscrctativcz or of the first or sconrl alternate in their rurn ceases, the raprcsention can be TaXft again in their sequence, by the principal, the first or second alteroare depending on case, and the mere fact or its cxercie will suffice. The Ctefcise of the represeotation by the first, second or third alternates in their turn shall end at such time. in addition, we grant a Power of Attorney In Thyor of the

 above mined attomcrys ot law so that thcy may obtain tlic protection of my (our) industrial property and against the tinthir competition, fbr which purpose I (We) authijaa the laid attorneys to rcprczcp,t me (uS) bofore arty authorities or persona, with or without juridicmion, specially those adntinistratiye, adxthzumaijve contentious and judicial, as well as before Arbitration Court, in all matters concerning the tbllowing: a) Obtauiixncnt of patents. utility models and industrial designs: the registration of trademarks, collective, defensive and service mrlct, slogans, commercial name& trade embicirn, domain names. ’veetaI vietks anti ticuombiations of origin; ill rencwI, SaCigtuncnt, change of uarne or domicil, voluntary cancellation; and the rogictrarion of licenses of USC of the above rights: b) Actions of uii1ir competition. protection to the eorti,uxmr, oppositions or obscrvac,orca. thminiatrtive or Court cajicellacion, nullity, irthingcarceat, granting of licenses, the action for Writ mandamus, the protection of e secretS, and in general tho civil, p;nI, and udminicrativc Suits re ting to thoc rights; actions and suits 



tJ5 -drecbua; ncciincs y pITJcsoa cu 

pomu&ian. Y p&a que en rodos Los astmtos amba decermLnados, puedan 
sstitliir Av mS2daLo, tranthgir, concilir, adniLtir Los hechos del 
p’occso, dosistir, crjc.lsr, recibir, reunia.r, y rtiIicar los actos de 

agentes’oflcioos. 

imitiluWd by me (us) or against me (U5). And that in QJI ti’e above maners 
they may aubtlflte this Pawcr ofAttumcy, cmpruzn1ec, conciliate, admit 
the firts ot’the case, desist, cancel, receive, resim and ratify acts done by 
rcpresenriv; withont A power of att.rney. 

Wyeth 
Dado y fi.ms4o hoy/GLVCO c3nd ;izncd Uis 1 ( +h 

CriItMadison, New Jersey 07940; USA 

par/by 
William H. Calnan 

ssisianc ecretary 

CD CAVELIER. ABOG%J)OS 
WPPOtYE0I-181 (MU’TJTA N’12.1 .L2.5 USA) 

51,-nJrc 
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TRADUCCION OFICIAL 101/2003 DE UN DOCENTO 
ESCRITO 

EN ESPAOL, REALIZADA POR EDUARDO CALADO NOGUEJ 
OFICIAL APROBADO POR RESOLUCION 541 DEL 27 DE FEBRERO 

D JUTWi T DIDNT KI5T MT L DE 
BLACIoNE XTER. DE L RBPUJ3L1CA 1)5 CQLQ 

Y MEDIAMTE EL CUAL WYETU, EMPRESA DOMICILIADA EN FIVE FMS, MADISON 
GILDA 

, NJ 0794Q ESTADOS UNIDOS DE AMERICA OTORGA PODER A EMILIO FERRERO TPA 31929, GONZALO PERDOMO TPA 831; LUZ CLEMENCIA DE PAEZ TPA 23555 Y A GERMAN OAVELIER TPA 832. EXPEDIDO Y FIRMADO EL 16 D JUN10 DE 2003 EN MADISON NEW JERSEY 07940, ESTADOS UNIDOS DE AMRICA FIRMADO: WILLIAM H. CALNAN, SUBSECRETIIO 

Y EN ESPOL DE FECHA 16 DE JUN10 
DE 2003 POR EL CUAL SE CERTIFICA LA COMPARECENCIA DE WILLIAM H. 

CALNAN PARA FIRMAR EL PODER ARRIBA CITADO A NOMBRE DE WYETH Y 

PARA CERTIFICAR LA EXISTENCIA LEGAL, EL DOMICILIO DE DICHA 

EMPRESA Y LA CAPACIDAD DE WILLIAM H. CALNAN PARA COMPROMETER A 

DICHA FIRMA. FIRMADO: MARILYN L. MITCHELL. SELLO: MARILYN L. 

MITCHELL, NOTARIO PUBLICO, ESTADO DE NUEVA JERSEY, MI CARGO VENCE 

EL 6 DE FEBRERO DE 2005. 

APOSTILLA: I. 
(Convención de La Haya del 5 de octubre de 1961) 

1. Estados Unidos de America 

Este documento püblico 

2. ha sido firmado por MARILYN L. MITCHELL 
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3. quien acta en su calidad de NOTARIO PUBLICO DE NUEVA 

JERSEY 

4. ileva el sello de MARILYN L. MITCHELL, NOTARIO 

CERTIFICADO 

5. en TRENTON, NUEVA JERSEY 

6. el 26 DE JUN10 DE 2003 

7. por JOHN E. MCCORMAC, CONTA]DOR PBLICO AUTORIZADO, TESORERO 

DE NUEVA JERSEY 

8. Nümero A175618 

9. Sello: 

El sello del estado de Nueva Jersey 

10. Firma: (ilegible) 

COLO-13798--841-001-5 

WPCLO02G. ID. 4628 

Bogota, 12 de julio de 2003. 

cLL 
F.dtardc l(’ IVOVUWS 

’TRADUCiO OflCL.*)’ 
tIG&S - 

Rei 541 d. to" 
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(54) Title: ANTI A BETA ANTIBODY FORMULATION 

(57) Abstract: The present invention provides formulations for maintaining the stability of AP binding polypeptides, for example, 
AP antibodies- Exemplary formulations include a tonicity agent such as mannitol and a buffering agent or amino acid such as histi-
dine. Other exemplary formulations include an antioxidant in a sufficient amount as to inhibit by-product formation, for example, the 
formation of high molecular weight polypeptide aggregates, low molecular weight polypeptide degradation fragments, and mixtures 
thereof. The formulations of the invention optionally comprise a tonicity agent, such as matinitol, and a buffering agent or amino 
acid such as histjdine. The formulations are suitable for several different routes of administration. 
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ANTI A BETA ANTIBODY FORMULATION 

RELATED APPLICATIONS 

This application claims the benefit of US provisional patent application bearing 

5 Serial No. 60/ 648,65 1 (filed January 28, 2005), entitled "Anti A Beta Antibody 

Formulation", The entire content of the above-referenced application is incorporated 

herein by reference. 

BACKGROUND OF THE INVENTION 

10 Alzheimer’s disease ("AD") is a neurodegenerative disorder characterized by the 

occurrence of amyloid plaques, neurofibrillary tangles and significant neuronal loss. - 

Amyloid protein (also referred to as the AP peptide), the main component of senile 

plaques, has been implicated in the pathogenesis of Alzheimer’s disease (Selkoe (1989) 

Cell 58:611-612; Hardy (1997) Trends Neurosci, 20:154-159). 3-Amyloid has been 

15 shown to be both directly toxic to cultured neurons (Lorenzo and Yankner (1996) Ann. 

PsTYAcad. Sci. 777:89-95) and indirectly toxic through various mediators (Koh et al. 

(1990) Brain Research 533:315320; Mattson et al. (1992) J. Neurosciences 12:376-

� 389). Additionally, in viva models, including the PDAPP mouse and a rat model have 

linked f3-amyloid to learning deficits, altered cognitive function, and inhibition of long-

20 term hippocampal potentiation (Chen et al. (2000) Nature 408:975-985; Walsh et al. 

(2002) Nature 416:535-539). Therefore, a great deal of interest has focused on therapies 

that alter the levels of 3-amyloid to potentially reduce the severity or even abrogate the 

disease itself. 

One AD treatment strategy that has recently emerged in response to successful 

S25 studies in PDAPP mouse and rat experimental models, is that of immunization of 

individuals to either provide ini.munoglobulins such as antibodies (as in the case of 

passive immunization, wherein therapeutic immunoglobulins are administered to a 

subject) or to generate immunoglobulins (active in’nnunization, wherein the immune 

system of a subject is activated to produce immunoglobulins to an administered antigen) 

30 specific to 13-amyloid. These antibodies would in turn help reduce the plaque burden by 

preventing J3-amyloid aggregation (Solomon et al. (1997) Neurobiology 94:4109-4112) 

or stimulating microglial cells to phagocytose and remove plaques (Bard et al. (2000) 
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Nature Medicine 6: 916-919). Further by way of example, a humanized anti A3 peptide 

IgG 1 monoclonal antibody (a humanized 3D6 antibody) can effectively treat Air) by 

selectively binding human AD peptide. 

For a protein, and in particular, an antibody, to remain biologically active, a 

5 formulation must preserve intact the conformational integrity of at least a core sequence 

of the protein’s amino acids while at the same time protecting the protein’s multiple 

functional groups from degradation. Degradation pathways for proteins can involve 

chemical instability (i.e., any process which involves modification of the protein by bond 

formation or cleavage resulting in a new chemical entity) or physical instability (i.e., 

10 changes in the higher order structure of the protein). Chemical instability can result from 

deamidation, racemization, hydrolysis, oxidation, beta elimination or disulfide exchange. 

Physical instability can result from denaturation, aggregation, precipitation or 

adsorption, for example. For a general review of stability of protein pharmaceuticals, 

see, for example, Manning, et al. (1989) Pharmaceutical Research 6:903-918, In 

15 addition, it is desirable to maintain stability when carrier polypeptides are not included in 

the formulation. 

While the possible occurrence of protein instabilities is widely appreciated, it is 

impossible to predict particular instability issues for a particular protein. Any of these 

instabilities can potentially result in the formation of a polypeptide by-product or 

20 derivative haying lowered activity, increased toxicity, and/or increased inimunogenicity. 

Indeed, polypeptide precipitation can lead to thrombosis, non-homogeneity of dosage 

form and immune reactions. Thus, the safety and efficacy of any pharmaceutical 

formulation of a polypeptide is directly related to its stability. 

Accordingly, there continues to exist a need for formulations that not only 

48 
25 maintain the stability and biological activity of biological polypeptides, for example, A 

binding polypeptides, upon storage and delivery, but are also suitable for various routes 

of therapeutic administration. 

SUMMARY OF THE INVENTION 

30 The present invention provides formulations designed to provide stability and to 

maintain the biological activity of an incorporated biologically active protein, in 

particular A3 binding proteins or polypeptides, such as, for example, AP antibodies or 
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fragments or portions thereof. The invention further provides polypeptide formulations, 

such as, for example, stabilized liquid polypeptide formulations that are resistant to the 

formation of undesired polypeptide by-products. 

The integrity of antigen-binding polypeptides for therapeutic use is especially 

important because if the polypeptide forms by-products, for example, aggregates or 

degradation fragments during storage, bio activity may be lost, thereby jeopardizing the 

therapeutic activity of the molecule per unit dose. In addition, there is an acute desire to 

stabilize therapeutic polypeptides intended for specialized functions, for delivery and use 

in certain biological indications, for example, treating neurodegenerative conditions, 

10 where a polypeptide must traverse the blood-brain-barrier (BBB) and bind a target 

antigen. 

In one aspect, the present invention provides a stabilized formulation including at 

least one A13 binding polypeptide, at least one tonicity agent, wherein the tonicity agent 

is present in an amount sufficient to render the formulation suitable for administration, 

15 and at least one buffering agent in an amount sufficient to maintain a physiologically 

suitable pH. The formulation can be a lyophilized or a liquid formulation, Some 

formulations include at least one antioxidant, such as, for example, an amino acid 

antioxidant, such as, for example, mnethionine, In some formulations, the tonicity agent 

is maimitol or NaCl. In some formulations, at least one buffering agent is succinate, 

20 sodium phosphate, or an amino acid such as histidine. Preferred formulations also 

include at least one stabilizer such as, for example, polysorbate 80. In some 

formulations, the stabilizer is polysorbate 80, the antioxidant is methionine, the tonicity 

agent is mannitol, sorbitol or NaCl, and the buffering agent is histidine. In some 

formulations, at least one A3 binding polypeptide is selected from the group consisting 

25 of an anti AP antibody, an anti AP antibody Fv fragment, an anti A3 antibody Fab IS 
fragment, an anti AP antibody Fab’ (2) fragment, an anti AP antibody Fd fragment, a 

� single-chain anti A3 antibody (scFv), a single domain anti A13 antibody fragment (Dab), 

a beta-pleated sheet polypeptide including at least one antibody complementarity 

determining region (CDR) from an anti A3 antibody, and a non-globular polypeptide 

30 including at least one antibody CDR from an anti AJI antibody. In some formulations, at 

least one AP binding polypeptide is an anti AP antibody, for example, that specifically 

binds to epitope within residues 1-7, 1-5, 3-7, 3-6, 13-28, 15-24, 16-24, 16-21, 19-22, 
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33-40, 33-42 of A, or Fab, Fab’(2) or Fv fragment thereof. Exemplary anti A 

antibodies specifically bind to an epitope within residues 1-10 of A3, such as, for 

example, within residues 177, 1-5, 3-7, or 3-6 of A0. Other exemplary anti AP 

antibodies specifically bind to an epitope within residues 13-28 of A13, such as, for 

5 example, within residues 16-21 or 19-22 of A13. Yet other exemplary anti AP antibodies 

specifically bind to a C terminal epitope of AP such as, for example, 33-40 or 33-42 of 

A3. Preferred anti A3 antibodies include a humanized anti A13 antibody, for example, a 

humanized 3D6 antibody, a humanized 10D5 antibody, a humanized 12B4 antibody, a 

humanized 266 antibody, a humanized 12A1 1 antibody, or a humanized 15C1 1 

10 antibody. 

In some formulations, the anti AP antibody binds a discontinuous epitope which 

includes residues within 1-7 and within 13-28 of AJ3. In some such formulations, the 

antibody is bispecific antibody or an antibody made by the process described in 

International Patent Publication No. W003/070760. In some such formulations, the 

15 epitope is a discontinuous epitope. In preferred formulations, the anti A13 antibody is a 

humanized 3D6 antibody, a humanized 10D5 antibody, a humanized 12B4 antibody, a 

humanized 266 antibody, a humanized 12A1 1 antibody, or a humanized 15C1 1 

antibody. 

The isotype of the antibody can be 1gM, IgGi, IgG2, IgG3, lgG4 or any other 

20 pharmaceutically acceptable isotype. In preferred formulations, the isotype is human 

IgGi or human IgG4. In some liquid formulations, the concentration of the anti A3 

antibody is about 0.1 mg/ml to about 60 mg/ml, about 40 mg/ml to about 60 mg/ml, 

about 50 mg/ml, about 30 mg/ml, about 17 mg/nil to about 23 mg/ml, about 20 mg/ml, 

about 17 mg/ml, about 10 mg/ml, about 5 mg/ml, about 2 mg/ml, or about I mg/ml, 

is 

25 preferably about 17 mg/ml to about 23 mg/ml 

In some formulations, at least one tonicity agent is D-mannitol and is present at a 

concentration of about 1% w/v to about 10% w/v, about 2% w/v to about 6% w/v, or 

preferably about 4% w/v. In some formulations, at least one buffering agent is histidine 

and is present at a concentration of about 0.1 mM to about 25 mM, about 5 mM to about 

30 15 mM, preferably about 5 mM or about 10 mM, in other formulations, at least one 

buffering agent is succinate and is present at a concentration of about 0.1 mM to about 

25 mM, such as, for example, at about 10 mM. In some formulations, the antioxidant is 

In 
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methionine and is present at a concentration of about 0,1 mM to about 25 mM, about 5 

mM to about 15 mM, or preferably about 10 mM. In preferred formulations, the 

stabilizer is polysorbate 80 and is present at a concentration of about 0.001% w/v to 

about 0.01% w/v, about 0.005% w/v to about 0.01% w/v, or about 0.005% w/v. The 

formulation can have apil of about 5 to?, about 5.5 to about 6.5, about 6.0 to about 6.5, 

about 6.2, about 6.0, or about 5.5, preferably about 6.0. 

A preferred formulation has a pH of about 6.0 to about 6.5 and includesan anti 

AP antibody that specifically binds to an epitope within residues selected from the group 

consisting of 1-7, 1-5, 3-7, 3-6, 13-28, 15-24, 16-24, 16-21, 19-22, 33-40 and 33-42 of 

10 AP, for exainpieD-mannitol at a concentration of about 2% w/v to about 6%, for 

examplehistidine at a concentration of about 0.1 mM to about 25 mM, inethionine at a 

concentration of about 0.1 mM to about 25 mM, and a stabilizer.. Preferably, the 

stabilizer is polysorbate 80 at a concentration of about 0.001% to about 0.01% w/v. 

The formulation can be a stabilized liquid polypeptide formulation designed to 

15 provide stability and to maintain the biological activity of the incorporated polypeptide. 

The formulation includes a therapeutically active A3-binding polypeptide and an 

antioxidant in an amount sufficient to reduce the by-product formation of the 

polypeptide during storage of the formulation. 

Some of the liquid polypeptide formulations are stabilized against the formation 

20 of undesired by-products such as high molecular weight polypeptide aggregates, low 

molecular weight polypeptide degradation products, or mixtures thereof. 

In formulations wherein the therapeutic antigen-binding polypeptide is an 

antibody, the typical high molecular weight aggregates to be minimized  are, for example, 

antibody: antibody complexes, antibody: antibody fragment complexes, antibody 

. 25 fragment:antibody fragment complexes, or mixtures thereof in general, high molecular 

weight complexes or by-products have a molecular weight greater than a monomer of the 

antigen-binding polypeptide, for example, in the case of an IgU antibody, greater than 

about 150 lcD, In such antibody formulations, the typical low molecular weight 

polypeptide degradation products to be minimized are, for example, complexes 

30 consisting of an antibody light chain, an antibody heavy chain, an antibody light chain 

and heavy chain complex, or mixtures thereof. In general, low molecular weight 

complexes or by-products have a molecular weight less than that of a monomer of the 
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antigen-binding polypeptide, for example, in the case of an IgG antibody, less than about 

l5OkD. 

A preferred stabilized formulation of an anti -A3 antibody includes methionine as 

an antioxidant in an amount sufficient to inhibit the formation of undesired by-products, 

a tonicity agent for examplein an amount sufficient to render the formulation suitable for 

administration, and an amino acid for exampleor derivative thereof in an amount 

sufficient to maintain a physiologically suitable pH. 

Some formulations are stable when frozen. The formulation can be suitable for 

administering parenterally, intravenously, intramuscularly, subcutaneously, 

10 intracranially, or epiduraily, preferably intravenously or subcutaneously. Some 

formulations can be suitable for targeted delivery to the brain or the spinal fluid of a 

subject. The formulation can be substantially free of preservatives. Some formulations 

are stable for at least about 12 months, at least about 18 months, at least about 24 

months, or at least about 30 months. Some formulations are stable at about 80°C to 

15 about 40°C, at about 0°C to about 25°C, at about 0°C to about 10°C, preferably at about 

80°C to about -50°C or at about 2°C to about 8°C. 

Some formulations are stable for at least about 12 months at a 

temperature of above freezing to about 10°C and has a pH of about 5.5 to about 6.5. 

Such formulation includes at least one A3 antibody at a concentration of about 1 mg/ml 

20 to about 30 mg/ml, mannitol at a concentration of about 4% w/v or NaCl at a 

concentration of about 150 MM, histidine or succinate at a concentration of about 5 mM 

to about 10mM, and 10 mM methionine. One such formulation has apH of about 6.0, 

about 1 mg/ml AP antibody, about 10 ruM histidine and about 4% w/v mannitol. Other 

formulations are stable for at least about 24 months at a temperature of about 2°C to 8°C, 

25 and include polysorbate 80 at a concentration of about 0.001% w/v to about 0.01% w/v. 

Some of such formulations have apH of about 6.0 to about 6.5 and include about 10 

mM histidine, about 4% w/v mannitol and about 1 mg/ml, about 2 mg/ml or about 5 

ing/mi AP antibody.Other such formulations include about 10 mM histidine, about 4% 

w/v mannitol, about 0.005% w/v polysorbate 80 and about 10 mg/ml, about 20 mg/ml or 

30 30 mg/in! A3 antibody, preferably at a pH of about 6.0 to about 6,2. 

The anti A13 antibody in such formulations is preferably a humanized 3D6 

antibody, a humanized 1 0D5 antibody, a humanized 12B4 antibody, a humanized 266 

IN 
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antibody, a humanized 12A11 antibody, or a humanized 15C1 1 antibody.Oue such 

formulation has a pH of about 6.0 to 6.5 and includes about 10 mM histidine, about 4% 

w/v mannitol and about 2 mg/mi to about 20 mg/ml of an AP antibody selected from the 

group consisting of a humanized 3D6 antibody, a humanized 1 0D5 antibody, a 

5 humanized 12B4 antibody, and a humanized 12A11 antibody. Another such 

formulationhas a pH of about 6.0 to 6.5 and includes about 10 mM histidine, about 150 

mM NaCi and about 2 mg/ml to about 20 mg/mi of an AP antibody selected from the 

group consisting of a humanized 12134 antibody and a humanized 12A 11 antibody. Yet 

another such fonnulationhas a pH of about 6.0 to 6.5 and includes about 10 mM 

10 histidine, about 4% w/v mannitol and about 2mg/mi to about 20 mg/ml of an A 

antibody selected from the group consisting of a humanized 266 antibody and a 

humanized 15C1 1 antibody. 

A preferred formulation is stable for at least about 24 months at a temperature of 

about 2°C to about 8°C, has a pH of about 5.5 to about 6.5, and includes about 2 mg/ml 

15 to about 23 mg/ml, preferably about 17 mg/ml to about 23 mg/ml, of a humanized 31)6 

antibody, about 10 mM histidine and about 10 mM methionine. Preferably, the 

formulation further includes about 4% w/v mannitol. The formulation preferably 

includes polysorbate 80 at a concentration of about 0.001% w/v to about 0.01% w/v, 

more preferably about 0.005% w/v polysorbate 80. In such formulations, the humanized 

20 3136 antibody can be present at a concentration of about 20 mg/ml to about 23 mg/mi. 

Another formulation is stable for at least about 24 months at a temperature of 

about 2°C to about 8°C, has a pH of about 5.5 to about 6.5, and includes about 2 mg/ml 

to about 23 mg/mi of a humanized 31)6 antibody, about 10 mM succinate, about 10 mM 

methionine, about 4% w/v mannitol and about 0.005% w/v polysorbate 80. In some of 

25 such formulations, the humanized 3D6 antibody concentration is present at a 

concentration of about 17 mg/ml to about 23 mg/ml. 

Another preferred formulation is stable for at least about 24 months at a 

temperature of about 2°C to about 8°C, has a pH of about 6.0 to about 6.5, and includes 

about 2 mg/mi to about 30 mg/ml of a humanized 266 antibody, about 10 mM histidine 

30 and about 10 mM niethjonjne. Some of such formulations further include about 4% w/v 

mannitol. Some of such formulations include polysorbate 80 at a concentration of about 

0.001% w/v to about 0.01% w/v, for example, about 0.005% w/v polysorbate 80. In 
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some of such formulations, the humanized 266 antibody is present at a concentration of 

about 17 mg/mi to about 23 mg/ml or about 20 mg/ml to about 23 mg/ml. 

Yet another formulation is stable for at least about 24 months at a temperature of 

about 2°C to about 8°C, has a pH of about 6.0 to about 6.5, and includes about 2 mg/ml 

to about 20 mg/ml of a humanized 266 antibody, about 10 mM succinate, about 10 mM 

methionine, about 4% w/v mannitol and about 0.005% w/v polysorbate. 

Another preferred formulation is stable for at least about 24 months at a 

temperature of about 2°C to about 8°C, has a pH of about 6.0 to about 6.5, andincludes 

about 2mg/mi to about 30 mg/mI of a humanized 12A11 antibody, about 10 mM 

10 histidine and about 10 mM methionine. Some of such formulations include about 150 

mM NaCl. Such formulations can include polysorbate 80 at a concentration of about 

0.001% w/v to about 0.01% w/v, sucha as, for example, about 0.005% w/v polysorbate 

80. In some of the formulations, the humanized 12A1 I antibody is present at a 

concentration of about 17 mg/ml to about 23 mg/mi or about 20mg/mi to about 23 

15 mg/mi. 

Yet another formulation is stable for at least about 24 months at a temperature of 

about 2°C to about 8°C, has a pH of about 6.0 to about 6.5, and includes about 2 mg/ml 

to about 20 mg/ml of a humanized 12A11 antibody, about 5 mM histidine, about 10 mM 

methionine, about 4% w/v mannitol and about 0,005% w/v polysorbate 80. 

20 The invention also provides a formulation that is stable when thawed from about 

�50°C to about �80°C, has a pH of about 6.0 and includes about 40 to about 60 mg/ml 

of an anti A3 antibody, about 1.0 mg/mi to about 2.0 mg/ml histidine, about 1.0 mg/ml 

to 2.0 mg/ml methionine and about 0.05 mg/ml polysorbate 80. Preferably, mannitol is 

excluded, Preferably, the AP antibody is a humanized 3D6 antibody or a humanized 266 

� 25 antibody. 

The present invention also provides a liquid formulation including an anti A13 

antibody, mannitol and histidine. In some of such formulations, the anti A(3 antibody is 

present from about I mg/nil to about 30 mg/ml. Preferably, the mannitol is present in an 

amount sufficient to maintain isotonicity of the formulation. Preferably, the histidine is 

30 present in an amount sufficient to maintain a physiologically suitable p1-I. One such 

formulation includes about 20 mg/mL anti AP antibody, about 10 mM L-histidine, about 
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10 mM methionine, about 4% mannitol and has a pH of about 6. Another such 

formulation includes about 30 mg/niL anti AP antibody, about 10 mM succinate, about 

10 mM methionine, about 6% matmitol and has a pH of about 6.2.Yet another such 

formulation includes about 20 mg/mL anti A3 antibody, about 10 mM L-histidine, about 

5 10 mM methionine, about 4% mannitol, about 0.005% polysorbate 80, and has a pH of 

about 6. Another such formulation includes about 10 mg/mL anti A3 antibody, about 10 

mM succinate, about 10 mM methionine, about 10% mannitol, about 0.005% 

polysorbate 80, and has a pH of about 6.5. 

Still another such formulation includes about 5 mg/mL to about 20 mg/mL anti 

10 A13 antibody, about 5 mM to about 10 mM L-histidine, about 10 mM methionine, about 

4% mannitol, about 0.005% polysorbate 80, and has a p1-I of about 6.0 to about 6.5. Yet 

another such formulation includes about 5 mg/mL to about 20 mg/niL anti A(3 antibody, 

about 5 mM to about 10 mM L-histidine, about 10 mM methionine, about 150 mM 

NaCl, about 0.005% polysorbate 80, and has a pH of about 6.0 to about 6.5. 

15 The present invention also provides a formulation suitable for intravenous 

administration that includes about 20 mg/iriL of an anti A3 antibody, about 10 mM L-

histidine, about 10 mM methionine, about 4% mannitol and has a pH of about 6. 

Preferably, such formulation includes about 0,005% polysorbate 80. 

The invention provides a method for increasing the stability of an antigen-

20 binding polypeptide, for example, an antibody, in a liquid pharmaceutical formulation, 

where the polypeptide would otherwise exhibit by-product formation during storage in a 

liquid formulation. Accordingly, the method comprises incorporating into the 

formulation an anti-oxidant, for example, methionine or an analog thereof, in an amount 

sufficient to reduce the amount of byproduct formation. 

40 25 The present invention also provides a method for maintaining the stability of a 

humanized anti AP antibody formulation to be stored at a temperature of about �50°C to 

about �80°C followed by storage at a temperature of about 2°C to about 8°C, comprising 

(i) combining about 40 mg/ml to about 60 mg/ml humanized anti AP antibody, about 1 

mg/ml to about 2 mg/ml L-histidine, about 1 mg/ml to about 2 mg/ml methionine and 

30 about 0.05 mg/ml polysorbate 80; (ii) adjusting the pH to about 6.0; (iii) filtering into a 

cryovessel and freezing; (iv) thawing; (v) adding mannitol or NaCl and diluent in 

amounts sufficient to result in a final concentration of about 4% mannitol or about 150 
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mM NaCl, about 2 mg/mI to about 20 mg/ml humanized anti AP antibody; about 5 mM 

to about 10 mM histidine; about 10 mM methionine and about 0.005% polysorbate 80; 

(vi) filtering; (vii) transferring to a glass vial and sealing; and (viii) storing at a 

temperature of about 2°C to about 8°C. 

5 The present invention also provides a kit including a container with a formulation 

described herein and instructions for use. 

The present invention also provides a pharmaceutical unit dosage form, including 

a formulation of about 10 mg to about 250 mg of an anti AP antibody, about 4% 

mannitol or about 150 mM NaCl, about 5 mM to about 10 mM histidine or succinate, 

10 and about 10 mM methionine. Some of such pharmaceutical unit dosage forms include 

about 0.001% to about 0.1% of polysorbate 80. Some of such pharmaceutical unit 

dosage forms include about 40 mg to about 60 mg, about 60 mg to about 80 mg, about 

80 mg to about 120 mg, about 120 mg to about 160 mg, or about  160 mg to about 240 

mg of the anti AP antibody. Some of such formulations can be maintained in a glass vial 

15 at a temperature of about 2°C to about 8°C prior to administration to a patient. 

In addition, the present invention provides a therapeutic product including a glass 

vial with a formulation including about 10 mg to about 250 mg of a humanized anti A 

antibody, about 4% mannitol or about 150 mM NaCl, about 5 mM to about 10 mM 

histidine, and about 10 mM methionine. Some of suchhe therapeutic products further 

20 include a labeling for use including instructions to use the appropriate volume necessary 

to achieve a dose of about 0.15 mg/kg to about 5 mg/kg in a patient. Typically, the vial 

is a 1 mL, a 2 mL, a 5 mL, a 10 mL, a25 mL or a 50 mL vial. The dose of some of such 

therapeutic products is about 0.5 mg/kg to about 3 mg/kg, preferably about 1 mg/kg to 

about 2 mg/kg. In some such therapeutic products, the anti AP antibody concentration is 

25 about 10 mg/ml to about 60 mg/ml, preferably about 20 mg/mL The therapeutic product 

preferably includes about 0.005% polysorb ate 80. The fonnulation of some such 

therapeutic products is for subcutaneous administration or intravenous administration. 

The present invention also provides a method for prophylactically or 

therapeutically treating a disease characterized by A3 deposits that includes 

30 intravenously or subcutaneously administering a pharmaceutical unit dosage as described 

herein. 



WO 2006/083689 PCTIUS2006/002837 

Other features and advantages of the invention will be apparent from the 

following  detailed description and claims. 

5 BRIEF DESCRIPTION OF THE DRAWINGS. 

Figure 1 depicts a schematic representation of the predicted structure of an IgO 

antibody and approximate positions of intra- and inter-chain disulfide bonds, 

glycosylation sites (hexagonal symbol), complementarity determining regions (CDRs), 

framework regions (shaded), and constant regions. 

10 Figure 2 shows the complete amino acid sequences of the humanized 3D6 

version 2 (hu3D6.v2) anti A3 antibody light and heavy chains, SEQ ID NO  and SEQ 

ID NO:2, respectively. Light chain complementarity determining regions (CDR), i.e., 

CDR1, CDR2, and CDR3 are, respectively, at residue positions 24-39, 55-61, and 94-

102 (upper panel). heavy chain complementarity determining regions (CDR), i.e., 

15 CDR1, CDR2, and CDR3 are, respectively, at residue positions 40-44, 50-65, and 99-

108 (lower panel). Predicted intramolecular disulfide bonds are illustrated by 

connections of the cysteine residues involved. Cysteines expected to form 

intermolecular disulfide bonds are underlined and the connectivity indicated. The N-

linked glycosylation consensus site of the antibody heavy chain is indicated in italics at 

20 residue positions 299-301 (lower panel). The predicted heavy chain C-terminal lysine is 

shown in parenthesis. 

Figure 3 graphically depicts the shelf life predictions for antibody formulations 

(with and without polysorbate 80 (PS80)) made in accordance with the present invention 

and stored at 5°C. 

25 Figure 4 graphically depicts the shelf life predictions for antibody formulations 

(with and without P880) made in accordance with the present invention and stored at 

25°C. 

Figure 5 graphically depicts the shelf life predictions for antibody formulations 

(with and without P880) made in accordance with the present invention and stored at 

30 40°C. 

Figure 6 graphically depicts the degradation predictions of formulations with 

PS80 made in accordance with the present invention and stored at 5°C. 
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Figure 7 graphically depicts the size exclusion chromatography (SEC) analysis of 

formulations with PS80 made in accordance with the present invention, stored at 5°C, 

and reprocessed to minimize assay variability. 

Figure 8 graphically depicts the degradation predictions of formulations without 

PS80 made in accordance with the present invention and stored at 5°C. 

Figure 9 depicts a chromatograrn which indicates that the presence of P880 shifts 

the by-products found within the stabilized polypeptide formulation from a high 

molecular weight species to a low molecular weight species without changing the 

monomer antibody profile. 

10 Figure 10 graphically depicts the inhibition of the formation of undesired by-

products in a polypeptide formulation comprising IgG4, in particular, high molecular 

weight polypeptide aggregates, upon the addition of an antioxidant such as free 

methionine. 

Figure 11 graphically depicts the inhibition of the formation of undesired by-

15 products in a polypeptide formulation comprising IgG2, in particular, high molecular 

weight polypeptide aggregates, upon the addition of an antioxidant such as free 

methionine. 

DETAILED DESCRIPTION OF THE INVENTION 

20 In order to provide a clear understanding of the specification and claims, the 

following definitions are conveniently provided below. 

As used herein, the term "amyloidogenic disease" includes any disease associated 

with (or caused by) the formation or deposition of insoluble amyloid fibrils. Exemplary 

amyloidogenic diseases include, but are not limited to systemic amyloidosis, 

25 Alzheimer’s disease, mature onset diabetes, Parkinson’s disease, Huntington’s disease, 

fronto-temporal dementia, and the prion-related transmissible spongifonn 

eucephalopathies (karu and Creutzfeldt-Jacob disease in humans and scrapie and BSE in 

sheep and cattle, respectively). Different amyloidogenic diseases are defined or 

characterized by the nature of the polypeptide component of the fibrils deposited. For 

30 example, in subjects or patients having Alzheimer’s disease, 0-ainyloid protein (for 

example, wild-type, variant, or truncated f3amyloid protein) is the characterizing 

polypeptide component of the amyloid deposit. Accordingly, Alzheimer’s disease is an 
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example of a "disease characterized by deposits of An" or a "disease associated with 

deposits of A13", for example, in the brain of a subject or patient. 

The terms "p-arnyloid protein", "t3-arnyloid peptide", "-amyloid", "A3" and 

"Ar3 peptide" are used interchangeably herein. 

5 The term "A13 binding polypeptide" includes polypeptides capable of specifically 

binding to AD peptide(s) or to epitope(s) within said AD peptides. Typically, AP binding 

polypeptides comprise at least a functional portion of an immunoglobulin or 

immunoglobulin-like domain, for example, a receptor that comprises one or more 

variability regions or complementarity determining regions (CDRs) which impart a 

10 specific binding characteristic to the polypeptide. Preferred antigen-binding 

polypeptides include antibodies, for example, 1gM, IgGi, IgG2, JgG3, or IgG4. 

The term "antibody" refers to immunoglobulin molecules and immunologically 

active portions of immunoglobulin molecules (molecules that contain an antigen binding 

site which specifically binds an antigen), including monoclonal antibodies (including full 

15 length monoclonal antibodies), polyclonal antibodies, multispecific antibodies (for 

example, bispecific antibodies), chimeric antibodies, CDR-grafted antibodies, 

humanized antibodies, human antibodies, and single chain antibodies (scFvs). The term 

"monoclonal antibody" or "monoclonal antibody composition", as used herein, refers to 

a population of antibody molecules that contain only one species of an antigen binding 

20 site capable of recognizing and binding to a particular epitope of a target antigen, for 

example, an epitope(s) of A. A monoclonal antibody composition thus typically 

displays a single binding specificity and affinity for a particular target antigen with 

which it immunoreacts. The term "single-chain antibody" refers to a protein having a 

two-polypeptide chain structure consisting of a heavy and a light chain, said chains being 

25 stabilized, for example, by interchain peptide linkers, which has the ability to specifically 

bind antigen. Techniques for producing single chain antibodies specific to target antigen 

are described, for example, in U.S. Patent No. 4,946,778. The term "antibody fragment" 

includes F(ab ’)2 fragments, Fab fragments, Fab’ fragments, Fd fragments, Fv fragments, 

and single domain antibody fragments (DAbs). Immunologically active portions of 

30 immunoglobulins include, for example, F(ab) and F(ab’)2 fragments. Methods for the 

construction of Fab fragments are described, for example, Huse, et al. (1989) Science 

246:1275 1281). Other antibody fragments may be produced by techniques known in the 
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art including, but not limited to; (i) an F(ab’)2 fragment produced by pepsin digestion of 

an antibody molecule; (ii) a Fab fragment generated by reducing the disulfide bridges of 

an F(ab’)2 fragment; (iii) a Fab’ fragment generated by the treatment of the antibody 

molecule with papain and a reducing agent and (iv) Fv fragments. Various fragments 

can also be produced by art-recognized recombinant engineering techniques. Non-

human antibodies can be "humanized" by techniques described, for example, in U.S. 

Patent No, 5,225,539. In one method, the non-human CDRs are inserted into a human 

antibody or consensus antibody framework sequence. Further changes can then be 

introduced into the antibody framework to modulate affinity or immunogenicity 

10 The term "domain" refers to a globular region of a heavy or light chain 

polypeptide comprising an iinmunoglobulin fold. The immunoglobulin fold is 

comprised of f3 -pleated sheet secondary structure and includes a single disulfide bond. 

Domains are further referred to herein as "constant" or "variable", based on the relative 

lack of sequence variation within the domains of various class members in the case of a 

15 "constant" domain, or the significant variation within the domains of various class 

members in the case of a "variable" domain. Antibody or polypeptide "domains" are 

often referred to interchangeably in the art as antibody or polypeptide "regions". The 

"constant" domains of an antibody light chain are referred to interchangeably as "light 

chain constant regions", "light chain constant domains", "CL" regions or "CL" domains. 

20 The "constant" domains of an antibody heavy chain are referred to interchangeably as 

"heavy chain constant regions", "heavy chain constant domains", "CH" regions or "CH" 

domains). The "variable" domains of an antibody light chain are referred to 

interchangeably as "light chain variable regions", "light chain variable domains", "VU 

regions or "VU domains). The "variable" domains of an antibody heavy chain are 

25 referred to interchangeably as "heavy chain constant regions", "heavy chain constant 

domains", "Vii" regions or "Vii" domains). 

The term "region" can also refer to a part or portion of an antibody chain or 

antibody chain domain (for example, a part or portion of a heavy or light chain or a part 

or portion of a constant or variable domain, as defined herein), as well as more discrete 

30 parts or portions of said chains or domains. For example, light and heavy chains or light 

and heavy chain variable domains include "complementarity determining regions" or 

"CDRs" interspersed among "framework regions" or "FRs", as defined herein. 
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The term "anti A13 antibody" includes antibodies (and fragments thereof) that are 

capable of binding epitopes(s) of the A13 peptide. Anti AP antibodies include, for 

example, those antibodies described in U.S. Patent Publication No. 20030165496A1, 

U.S. Patent Publication No. 20040087777A1, International Patent Publication No. 

W002/4623 7A3, and International Patent Publication No. W004/080419A2. Other anti 

AP antibodies are described in, for example, International Patent Publication Nos. 

W003/077858A2 and W004/108895A2, both entitled "Humanized Antibodies that 

Recognize Beta Arnyloid Peptide", International Patent Publication No. 

W003/016466A2, entitled "Anti-A3 Antibodies", International Patent Publication No. 

10 WOOl 62801A2, entitled "Humanized Antibodies that Sequester Axnyloid Beta Peptide", 

and International Patent Publication No. W002/088306A2, entitled "Humanized 

Antibodies" and International Patent Publication No. W003/070760A2, entitled "Anti-

A13 Antibodies and Their Use." 

., 
The term "fragment" refers to a part or portion of an antibody or antibody chain 

15 comprising fewer amino acid residues than an intact or complete antibody or antibody 

chain. Fragments can be obtained via chemical or enzymatic treatment of an intact or 

complete antibody or antibody chain. Fragments can also be obtained by recombinant 

means. Exemplary fragments include Fab, Fab’, F(ab’)2, Fabc and/or Fv fragments. 

The term "antigen-binding fragment" refers to a polypeptide fragment of an 

20 immunoglobulin or antibody that binds antigen or competes with the intact antibody 

from which they were derived for specific antigen binding. 

The term "conformation" refers to the tertiary structure of a protein or 

polypeptide, such as, for example, an antibody, antibody chain, domain or region thereof. 

For example, the phrase "light (or heavy) chain conformation" refers to the tertiary 

25 structure of a light (or heavy) chain variable region, and the phrase "antibody 

conformation" or "antibody fragment conformation" refers to the tertiary structure of an 

antibody or fragment thereof. 

The term "specific binding" of an antibody means that the antibody exhibits 

appreciable affinity for a particular antigen or epitope and, generally, does not exhibit 

30 significant cross-reactivity. In exemplary embodiments, the antibody exhibits no cross-

reactivity (for example, does not cross-react with non-Ap peptides or with remote or 

distant epitopes on A). "Appreciable" or preferred binding includes binding with an 

affinity of at least 10’, 10’, 1 0, 1 0 M, or 1 0-’o M. Affinities greater than 10-7 M, 

-15-



WO 20061083689 PCT/US2006/002837 

preferably greater than 10-8 M are more preferred. Values intermediate of those set forth 

herein are also intended to be within the scope of the present invention and a preferred 

binding affinity can be indicated as a range of affinities, for example, 10-6 to 10-11  M, 

preferably 10 to 10.10 M, more preferably 10.8 to 10’ M. An antibody that "does not 

5 exhibit significant cross-reactivity" is one that will not appreciably bind to an 

undesirable entity (for example, an undesirable protein, polypeptide, or peptide). For 

example, an antibody that specifically binds to A3 will appreciably bind AP but will not 

significantly react with non-A13 proteins or peptides (for example, non-Aj3 proteins or 

peptides included  in plaques). An antibody specific for a particular epitope will, for 

10 example, not significantly cross-react with remote or different epitopes on the same 

protein or peptide. Specific binding can be determined according to any art-recognized 

means for determining such binding. Preferably, specific binding is determined 

according to Scatchard analysis and/or competitive binding assays. 

Binding fragments are produced by recombinant DNA techniques, or by 

15 enzymatic or chemical cleavage of intact immunoglobulins. Binding fragments include 

Fab, Fab, F(ab’)2, Fabc, Fv, single chains, and single-chain antibodies, Other than 

"bispecific" or "bifunctional" inimunoglohulins or antibodies, an immunoglobulin or 

antibody is understood to have each of its binding sites identical. A "bispecific" or. 

"bifunctional antibody" is an artificial hybrid antibody having two different heavy/light 

20 chain pairs and two different binding sites. Bispecific antibodies can be produced by a 

variety of methods including fusion of hybridomas or linking of Fab’ fragments. See, for 

example, Songsivilai 
& 

Lachmann, Clin. Exp. Immunol. 79:315-321 (1990); Kostelny et 

al., J. linmunol. 148, 1547-1553 (1992). 

An "antigen" is a molecule (for example, a protein, polypeptide, peptide, 

25 carbohydrate, or small molecule) containing an antigenic determinant to which an 

� antibody specifically binds. 

The term "epitope" or "antigenic determinant" refers to a site on an antigen to 

which an immunoglobulin or antibody (or antigen binding fragment thereof) specifically 

binds. Epitopes can be formed both from contiguous amino acids or noncontiguous 

30 amino acids juxtaposed by tertiary folding of a protein. Epitopes formed from 

contiguous amino acids are typically retained on exposure to denaturing solvents, 

whereas epitopes formed by tertiary folding are typically lost on treatment with 
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denaturing solvents. An epitope typically includes at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

13, 14 or 15 amino acids in a unique spatial conformation. Methods of dot ennining 

spatial conformation of epitopes include, for example, x-ray crystallography and 2-

dimensional nuclear magnetic resonance. See, for example, Ep it ape Mapping Protocols 

5 in Methods in Molecular Biology, Vol. 66, G. B. Morris, Ed. (1996). 

The term "stabilized formulation" or "stabilized liquid polypeptide formulation" 

includes formulations in which the polypeptide therein essentially retains its physical and 

chemical identity and integrity upon storage. Various analytical techniques for 

measuring protein stability are available in the art and are described heroin (reviewed in, 

10 Peptide and Protein Drug Delivery, 247-301, Vincent Lee Ed., Marcel Dekker, Inc., New 

York, N.Y., Pubs. (199 1) and Jones, A. Adv. Drug Delivery Rev. 10: 29-90 (1993)). 

Stability can be measured at a selected temperature-for a selected time period. For rapid 

testing, the formulation may be kept at a higher or "accelerated" temperature, for 

example, 40°C for 2 weeks to 1 month or more at which time stability is measured. In 

15 exemplary embodiments, the formulation is refractory to the formation of by-products of 

the component polypeptide, for example, high molecular weight aggregation products, 

low molecular weight degradation or fragmentation products, or mixtures thereof. The 

term "stability" refers to the length of time over which a molecular species such as an 

antibody retains its original chemical identity, for example, primary, secondary, and/or 

20 tertiary structure. 

The term "by-product" includes undesired products, which detract, or diminish 

the proportion of therapeutic polypeptide in a given formulation. Typical byproducts 

include aggregates of the therapeutic polypeptide, fragments of the therapeutic 

polypeptide (for example, produced by degradation of the polypeptide by deamidation or 

25 hydrolysis), or mixtures thereof. 

� The term "high molecular weight polypeptide aggregates" includes aggregates of 

the therapeutic polypeptide, fragments of the therapeutic polypeptide (for example, 

produced by degradation of the polypeptide by, for example, hydrolysis), or mixtures 

thereof, that then aggregate. Typically, high molecular weight aggregates are complexes 

30 which have a molecular weight which is greater than the therapeutic monomer 

polypeptide. In the case of an antibody, for example, an IgG antibody, such aggregates 

are greater than about 150 kD. However, in the case of other therapeutic polypeptides, 
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for example, single-chain antibodies, which typically have a molecular weight of 25 kD, 

such aggregates would have a molecular weight greater than about 25 kD. 

The term "low molecular weight polypeptide degradation product" includes, for 

example, fragments of the therapeutic polypeptide, for example, brought about by 

5 deamidation or hydrolysis. Typically, low molecular weight degradation products are 

complexes which have a molecular weight which is less than the therapeutic monomer 

polypeptide. In the case of an antibody, for example, an IgG antibody, such degradation 

products are less than about 150 kD. However, in the case of other therapeutic 

polypeptides, for example, single-chain antibodies, which typically have a molecular 

10 weight of 25 kD, such aggregates would have a molecular weight less than about 25 kD. 

The term "administration route" includes art recognized administration routes for 

delivering a therapeutic polypeptide such as, for example, parenterally, intravenously, 

intramuscularly, subcutaneously, intracranially, or epidurally. For the administration of 

a therapeutic polypeptide for the treatment of a neurodegenerative disease, intravenous, 

15 epidural, or intracranial routes, may be desired. 

The term "treatment" as used herein, is defined as the application or 

administration of a therapeutic agent to a patient, or application or administration of a 

therapeutic agent to an isolated tissue or cell line from a patient, who has a disease, a 

symptom of disease or a predisposition toward a disease, with the purpose to cure, heal, 

20 alleviate, delay, relieve, alter, remedy, ameliorate, improve or affect the disease, the 

symptoms of disease or the predisposition toward disease. 

The term "effective dose" or "effective dosage" is defined as an amount 

sufficient to achieve or at least partially achieve the desired effect. The term 

"therapeutically effective dose" is defined as an amount sufficient to cure or at least 

25 partially arrest the disease and its complications in a patient already suffering from the 

46 disease. Amounts effective for this use will depend upon the severity of the infection 

and the general state of the patient’s own immune system. 

The term "patient" includes human and other mammalian subjects that receive 

either prophylactic or therapeutic treatment. 

30 The term "dosage unit form" (or "unit dosage form") as used herein refers to a 

physically discrete unit suitable as unitary dosages for the patient to be treated, each unit 

containing a predetermined quantity of active compound calculated to produce the 

desired thereapeutjc effect in association with the required pharmaceutical carrier, 
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diluent, or excipient. The specification for the dosage unit forms of the invention are 

dictated by and directly dependent on the unique characteristics of the active compound 

and the particular therapeutic effect to be achieved, and the limitations inherent in the art 

of compounding such an active compound for the treatment of patients. 

5 Actual dosage levels of the active ingredient (for example A3 polypeptides) in 

the formulations of the present invention may be varied so as to obtain an amount of the 

active ingredient which is effective to achieve the desired therapeutic response for a 

particular patient, composition, and mode of administration, without being toxic to the 

patient. The selected dosage level will depend upon a variety of pharmacokinetic factors 

10 including the activity of the particular compositions of the present invention employed, 

the route of administration, the time of administration, the rate of excretion of the 

particular compound being employed, the duration of the treatment, other drugs, 

compounds and/or materials used in combination with the particular compositions 

employed, the age, sex, weight, condition, general health and prior medical history of the 

15 patient being treated, and like factors well known in the medical arts. 

The term "diluent" as used herein refers to a solution suitable for altering or 

achieving an exemplary or appropriate concentration or concentrations as described 

herein. 

20 OVER’1EW 

The present invention provides formulations for AP binding polypeptides, in 

particular, anti AP antibodies, as well as portions and/or fragments thereof. In certain 

aspects, the invention provides stabilized liquid polypeptide formulations for therapeutic 

use. In particular, the invention provides for the stabilization of A13 binding 

25 polypeptides, for example, antibodies, and antigen-binding fragments thereof, for the use 

in treating amyloidogenic diseases and /or disorders. In particular, the invention 

provides formulations that are stabilized such that the active therapeutic polypeptide is 

stable over an extended period of time and can be administered through a variety of 

administration routes. This is especially critical for those A3 binding polypeptides (for 

30 example, antibodies) destined for use in the treatment of amyloidogenic diseases and/or 

disorders. In other aspects, the invention provides a uniquely stable antibody 

formulation that, for example, is stable to various stresses such as freezing, 

lyophilization, heat and/or reconstitution. Moreover, exemplary formulations of the 
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present invention are capable of maintaining the stability, biological activity, purity and 

quality of the antibody over an extended period of time (for example, a year or more 

during which time the formulation is stored) and even at unfavorable temperatures. In 

addition, exemplary formulations of the present invention are suitable for administration 

to a subject or patient (for example, intravenous administration to a subject or patient), 

for example, a human having or predicted to have an amyloidogenic disease or disorder. 

FORMULATIONS 

In one aspect, the present invention provides a stabilized formulation including 

10 an A13 binding polypeptide, a tonicity agent, where the tonicity agent is present in an 

amount sufficient to render the stabilized formulation suitable for intravenous infusion, 

and an amino acid or derivative thereof, where the amino acid or derivative thereof is 

present in an amount sufficient to maintain a physiologically suitable pH. In an 

exemplary embodiment, the present invention provides a stabilized formulation 

15 including an anti AP antibody, mannitol and histidine. 

In one embodiment, the present invention provides a stabilized formulation 

including an A13 binding polypeptide, a tonicity agent, wherein the tonicity agent is 

present in an amount sufficient to render the formulation suitable for intravenous 

infusion, and an amino acid or derivative thereof, where the amino acid or derivative 

20 thereof is present in an amount sufficient to maintain a physiologically suitable pH. In 

an exemplary embodiment, the tonicity agent is mannitol. In another exemplary 

embodiment, the amino acid is histidine. 

In another aspect, the present invention provides a stabilized formulation 

including an AP binding polypeptide. AP binding polypeptides suitable for stabilization 

25 in a formulation of the invention include antibodies and fragments thereof; and in 

particular, antibodies capable of binding a therapeutic target involved in amyloidogethc 

disease or disorder. Accordingly, the therapeutic polypeptides are stabilized according 

to the invention to avoid the formation of by-products, typically high molecular weight 

aggregates, low molecule weight degradation fragments, or a mixture thereof, by the 

30 addition of an antioxidant in a sufficient amount so as to inhibit the formation of such 

by-products. Antioxidant agents include methionine and analogs thereof; at 

concentrations sufficient to obtain the desired inhibition of undesired by-products as 

discussed below. Optionally, the stabilized polypeptide formulations of the invention 
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further comprise a tonicity agent, where the tonicity agent is present in an amount 

sufficient to render the stabilized formulation suitable for several different routes of 

administration, for example, intravenous infusion, and an amino acid or derivative 

thereof, where the amino acid or derivative thereof is present in an amount sufficient to 

5 maintain a physiologically suitable pH. In an exemplary embodiment, the present 

invention provides a stabilized formulation including an anti AP antibody, methionine, 

marmitol and histidine. 

In one embodiment, the present invention provides a stabilized liquid 

formulation including a therapeutically active Al) binding polypeptide, wherein the 

10 polypeptide is capable of by-product formation during storage and an antioxidant, where 

the antioxidant is present in an amount sufficient to reduce by-product formation during 

storage of the formulation. In an exemplary embodiment, the anti-oxidant is methionine 

or an analog thereof. 

In some embodiments of the invention, the Al) binding polypeptide is selected 

15 from the group consisting of an antibody, an antibody Fv fragment, an antibody Fab 

fragment, an antibody Fab’(2) fragment, an antibody Fd fragment, a single-chain 

antibody (scFv), a single domain antibody fragment (Dab), a beta-pleated sheet 

polypeptide including at least one antibody complernentarity determining region (CDR), 

and a non-globular polypeptide including at least one antibody complementarity 

20 determining region. In exemplary embodiments of the invention, the Al) binding 

polypeptide is present from about 0.1 mg/ml to about 60 mg/mI. In other exemplary 

embodiments, formulations of the present invention include Al) binding polypeptide at 

about 30 mg/ml. In yet other exemplary embodiments, formulations of the present 

invention include AP binding polypeptide at about 20 mg/mi. In further exemplary 

25 embodiments, formulations of the invention include Al) binding polypeptide at about 17 

mg/mi. 

In exemplary embodiments of the invention, the Al) binding polypeptide is an 

anti Al) antibody. In some embodiments of the present invention, the anti Al) antibody is 

selected from the group consisting of a humanized 3D6 antibody, a humanized 1 0D5 

30 antibody, a humanized 12B4 antibody, a humanized 266 antibody, a humanized 12A1 1 

antibody, and a humanized 15C1 1 antibody. In exemplary embodiments of the present 

invention, the anti Al) antibody binds to an epitope including Al) amino acid residues 

selected from the group Consisting of 1-7, 1-5, 3-7, 3-6, 13-28, 16-21, 19-22, 33-40, and 
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33-42. In some embodiments of the present invention, the anti A3 antibody is of a 

subtype selected from the group consisting of human IgGi, IgG2, IgG3, and IgG4. In a 

particular embodiment of the present invention, the anti A3 antibody is of a human IgG 1 

subtype. 

5 The AP polypeptide may be capable of forming a by-product selected from the 

group consisting of a high molecular weight polypeptide aggregate, a low molecular 

weight polypeptide degradation product, and combinations thereof. The high molecular 

weight aggregates may include antibody: antibody complexes, antibody: antibody 

fragment complexes, antibody fragment: antibody fragment complexes, and combinations 

10 thereof. The low molecular weight polypeptide degradation product may include an 

antibody light chain, an antibody heavy chain, an antibody light chain and heavy chain 

complex, an antibody fragment, and combinations thereof. 

In one embodiment of the present invention, a liquid formulation according to the 

IV 
present invention includes an AP binding polypeptide, mannitol and histidine. In an 

15 exemplary embodiment of the present invention, the A3 binding polypeptide is an anti 

AP antibody. In some exemplary embodiments of the present invention, the anti A3 

antibody is selected from the group consisting of a humanized 3D6 antibody, a 

humanized 1 0D5 antibody, a humanized 12B4 antibody, a humanized 266 antibody, a 

humanized 12A11 antibody, and a humanized 15C11 antibody. In other exemplary 

20 embodiments of the present invention, the anti AP antibody binds to an epitope including 

AP amino acid residues selected from the group consisting of 1-7, 1-5, 3-7, 3-6, 13-28, 

16-21, 19-22, 33-40, and 33-42. in some embodiments of the present invention, the 

antibody is of a subtype selected from the group consisting of IgGl, IgG2, 1g03, and 

IgG4. In a particular embodiment of the present invention, the antibody is of an IgGi 

25 subtype. 

In exemplary embodiments of the present invention, the anti AP antibody is 

present from about 0.1 mg/nil to about 200 mg/mi. In other exemplary embodiments of 

the present invention, the anti A13 antibody is present at about 20 mg/mi. 

In some embodiments of the present invention, formulations of the present 

30 invention include mani-iitol in an amount sufficient to maintain isotonicity of the 

formulation. In exemplary embodiments of the present invention, mannitol is present 

from about 2% w/v to about 10% w/v. In other exemplary embodiments of the present 

invention, maunitol is present at about 4% w/v. In yet other exemplary embodiments, 
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