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(57) ABSTRACT 

The present invention provides liquid formulations of anti 
bodies or fragments thereof that immuno speci?cally bind to a 
respiratory syncytial virus (RSV) antigen, Which formula 
tions exhibit stability, loW to undetectable levels of aggrega 
tion, and very little to no loss of the biological activities of the 
antibodies or antibody fragments, even during long periods of 
storage. In particular, the present invention provides liquid 
formulations of antibodies or fragments thereof that immu 
nospeci?cally bind to a RSV antigen, Which formulations are 
substantially free of surfactant, inorganic salts, and/or other 
common excipients. Furthermore, the invention provides 
methods of preventing, treating or ameliorating one or more 
symptoms associated With RSV infection utilizing the liquid 
formulations of the present invention. 
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STABILIZED ANTI-RESPIRATORY 
SYNCYTIAL VIRUS (RSV) ANTIBODY 

FORMULATIONS 

[0001] This application is entitled to and claims priority 
bene?t to US. provisional application Ser. No. 60/388,920 
?led Jun. 14, 2002, Which is incorporated herein by reference 
in its entirety. 

1. INTRODUCTION 

[0002] The present invention relates to liquid formulations 
of antibodies or fragments thereof that immunospeci?cally 
bind to a respiratory syncytial virus (RSV) antigen, Which 
formulations exhibit stability, loW to undetectable levels of 
antibody fragmentation, loW to undetectable levels of aggre 
gation, and very little to no loss of the biological activity (e.g., 
therapeutic ef?cacy) of the antibodies or antibody fragments, 
even during long periods of storage. In particular, the present 
invention relates to liquid formulations of antibodies or frag 
ments thereof that immuno speci?cally bind to a RSV antigen, 
Which formulations are substantially free of surfactant and/or 
inorganic salt. The present invention also relates to methods 
of preventing, treating, managing or ameliorating a RSV 
infection or one or more symptoms thereof utiliZing liquid 
formulations of antibodies or fragments thereof that immu 
nospeci?cally bind to a RSV antigen. 

2. BACKGROUND OF THE INVENTION 

[0003] Respiratory syncytial virus (RSV) is the leading 
cause of serious loWer respiratory tract disease in infants and 
children (Feigen et al., eds., 1987, In: Textbook of Pediatric 
Infectious Diseases, WB Saunders, Philadelphia at pages 
1653-1675; NeW Vaccine Development, Establishing Priori 
ties, Vol. 1, 1985, National Academy Press, Washington DC. 
at pages 397-409; and Ruuskanen et al., 1993. Curr. Probl. 
Pediatr. 23:50-79). The yearly epidemic nature of RSV infec 
tion is evident WorldWide, but the incidence and severity of 
RSV disease in a given season vary by region (Hall, C. B., 
1993, Contemp. Pediatr. 10:92-1 10). In temperate regions of 
the northern hemisphere, it usually begins in late fall and ends 
in late spring (Hall, C. B., 1995, In: Mandell G. L., Bemnett 
J. E., Dolin R., eds., 1995, Principles and Practice oflnfec 
tious Diseases. 4th ed., Churchill Livingstone, NeW York at 
pages 1501 -1 519). It is estimated that RSV illness results in 
90,000 hospitaliZations and causes 4,500 deaths annually in 
the United States. Primary RSV infection occurs most often 
in children from 6 Weeks to 2 years of age and uncommonly 
in the ?rst 4 Weeks of life during nosocomial epidemics (Hall 
et al., 1979, NeW Engl. J. Med. 300:393-396). RSV is esti 
mated to cause as much as 75% of all childhood bronchiolitis 
and up to 40% of all pediatric pneumonias (Cunningham, C. 
K. et al., 1991, Pediatrics 88:527-532). Children at increased 
risk from RSV infection include preterm infants (Hall et al., 
1979, NeW Engl. J. Med. 300:393-396) and children With 
bronchopulmonary dysplasia (Groothuis et al., 1988, Pediat 
rics 82: 1 99-203), congenital heart disease (MacDonald et al., 
N eW Engl. J. Med. 307:397-400), congenital or acquired 
immunode?ciency (Ogra et al., 1988, Pediatr. Infect. Dis. J. 
7:246-249; and Pohl et al., 1992, J. Infect. Dis. 165: 166-169), 
and cystic ?brosis (Abman et al., 1988, J. Pediatr. 113:826 
830). The fatality rate in infants With heart or lung disease 
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Who are hospitaliZed With RSV infection is 3%-4% (Navas et 
al., 1992, J. Pediatr. 121:348-354). 
[0004] RSV infects adults as Well as infants and children. In 
healthy adults, RSV causes predominantly upper respiratory 
tract disease. It has recently become evident that some adults, 
especially the elderly, have symptomatic RSV infections 
more frequently than had been previously reported (Evans, A. 
S., eds., 1989, Viral Infections of Humans. Epidemiology and 
Control, 3rd ed., Plenum Medical Book, NeW York at pages 
525-544). Several epidemics also have been reported among 
nursing home patients and institutionaliZed young adults 
(Falsey, A. R., 1991, Infect. Control Hosp. Epidemiol. 
12:602-608; and Garvie et al, 1980, Br. Med. J. 281:1253 
1254). Finally, RSV may cause serious disease in immuno 
suppressed persons, particularly bone marroW transplant 
patients (HertZ et al., 1989, Medicine 68:269-281). 
[0005] Treatment options for established RSV disease are 
limited. Severe RSV disease of the loWer respiratory tract 
often requires considerable supportive care, including admin 
istration of humidi?ed oxygen and respiratory assistance 
(Fields et al., eds, 1990, FieldsVirology, 2”d ed.,Vol. 1, Raven 
Press, NeW York at pages 1045-1072). The only drug 
approved for treatment of infection is the antiviral agent rib 
avirin (American Academy of Pediatrics Committee on 
Infectious Diseases, 1993, Pediatrics 92:501-504). It has 
been shoWn to be effective in the treatment of RSV pneumo 
nia and bronchiolitis, modifying the course of severe RSV 
disease in immunocompetent children (Smith et al, 1991, 
NeW Engl. J. Med. 325:24-29). HoWever, ribavirin has a 
number of limitations including high cost, need for prolonged 
aerosol administration and potential risk to pregnant Women 
as Well as to exposed health care personnel. The American 
Academy of Pediatrics Committee on Infectious Diseases 
revised their recommendation for use of ribavirin. The current 
recommendation is that the decision to use ribavirin should be 
based on the particular clinical circumstances and physician’s 
experience (American Academy of Pediatrics. Summaries of 
Infectious Diseases. In: Pickering L. K., ed., 2000 Red Book: 
Report of the Committee on Infectious Diseases. 25th ed., Elk 
Grove Village, Ill., American Academy of Pediatrics, 2000, 
pp. 483-487). 
[0006] While a vaccine might prevent RSV infection, no 
vaccine is yet licensed for this indication. A major obstacle to 
vaccine development is safety. A formalin-inactivated vac 
cine, though immunogenic, unexpectedly caused a higher and 
more severe incidence of loWer respiratory tract disease due 
to RSV in immuniZed infants than in infants immuniZed With 
a similarly prepared trivalent parain?uenZa vaccine (Kim et 
al, 1969, Am. J. Epidemiol. 89:422-434; and Kapikian et al, 
1969, Am. J. Epidemiol. 89:405-421). Several candidate RSV 
vaccines have been abandoned and others are under develop 
ment (Murphy et al., 1994, Virus Res. 32:13-36), but even if 
safety issues are resolved, vaccine ef?cacy must also be 
improved. A number of problems remain to be solved. Immu 
niZation Would be required in the immediate neonatal period 
since the peak incidence of loWer respiratory tract disease 
occurs at 2-5 months of age. The immaturity of the neonatal 
immune response together With high titers of maternally 
acquired RSV antibody may be expected to reduce vaccine 
immunogenicity in the neonatal period (Murphy et al, 1 988, J . 
Virol. 62:3907-3910; and Murphy etal.,1991,Vaccine 9: 185 
189). Finally, primary RSV infection and disease do not pro 
tect Well against subsequent RSV disease (Henderson et al, 
1979, NeW Engl. J. Med. 300:530-534). 
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[0007] Currently, the only approved approach to prophy 
laxis of RSV disease is passive immunization. Initial evi 
dence suggesting a protective role for IgG was obtained from 
observations involving maternal antibody in ferrets (Prince, 
G. A., PhD. diss., University of California, Los Angeles, 
1975) and humans (Lambrecht et al, 1976, J. Infect. Dis. 
134:21 1-217; and GleZen et al., 1981, J. Pediatr. 98:708-715). 
Hemming et al. (Morell et al., eds., 1986, Clinical Use of 
Intravenous Immunoglobulins, Academic Press, London at 
pages 285-294) recogniZed the possible utility of RSV anti 
body in the treatment or prevention of RSV infection during 
studies involving the pharmacokinetics of an intravenous 
immune globulin (IVIG) in newborns suspected of having 
neonatal sepsis. They noted that one infant, whose respiratory 
secretions yielded RSV, recovered rapidly after IVIG infu 
sion. Subsequent analysis of the IVIG lot revealed an unusu 
ally high titer of RSV neutraliZing antibody. This same group 
of investigators then examined the ability of hyperimmune 
serum or immune globulin, enriched for RSV neutraliZing 
antibody, to protect cotton rats and primates against RSV 
infection (Prince et al, 1985, Virus Res. 3:193-206; Prince et 
al, 1990, J. Virol. 64:3091-3092; Hemming et al., 1985, J. 
Infect. Dis. 152:1083-1087; Prince et al., 1983, Infect. 
Immun. 42:81-87; and Prince et al., 1985, J. Virol. 55:517 
520). Results of these studies suggested that RSV neutraliZ 
ing antibody given prophylactically inhibited respiratory 
tract replication of RSV in cotton rats. When given therapeu 
tically, RSV antibody reduced pulmonary viral replication 
both in cotton rats and in a nonhuman primate model. Fur 
thermore, passive infusion of immune serum or immune 
globulin did not produce enhanced pulmonary pathology in 
cotton rats subsequently challenged with RSV. 
[0008] A humanized antibody directed to an epitope in the 
A antigenic site of the F protein of RSV, SYNAGIS®, com 
prising variable heavy (V H) complementarity determining 
regions (CDRs) having the amino acid sequence of SEQ ID. 
NO7 and variable light (V L) CDRs having the amino acid 
sequence of SEQ ID. NO:8, is approved for intramuscular 
administration to pediatric patients for prevention of serious 
lower respiratory tract disease caused by RSV at recom 
mended monthly doses of 15 mg/kg of body weight through 
out the RSV season (November through April in the northern 
hemisphere). SYNAGIS® is a composite of human (95%) 
and murine (5%) antibody sequences. See, Johnson et al., 
1997, J. Infect. Diseases 176:1215-1224 and US. Pat. No. 
5,824,307, the entire contents of which are incorporated 
herein by reference. The human heavy chain sequence was 
derived from the constant domains of human IgG1 and the 
variable framework regions of the VH genes of Cor (Press et 
al., 1970, Biochem. J. 117:641-660) and Cess (Takashi et al, 
1984, Proc. Natl. Acad. Sci. USA 81:194-198). The human 
light chain sequence was derived from the constant domain of 
CK and the variable framework regions of the VL gene K104 
with JK-4 (Bentley et al, 1980, Nature 288:5194-5198). The 
murine sequences were derived from a murine monoclonal 
antibody, Mab 1129 (Beeler et al., 1989, J. Virology 63:2941 
2950), in a process which involved the grafting of the murine 
complementarity determining regions into the human anti 
body frameworks. 
[0009] SYNAGIS® has high speci?c activity against RSV 
in vitro (approximately 50-100 times that of RespiGam®) 
and is known to neutraliZe a broad range of RSV isolates. 
Since it is not derived from human plasma, prophylactic 
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treatment with SYNAGIS® does not carry potential risk of 
transmission of blood borne pathogens. 

[0010] SYNAGIS® was initially formulated as a liquid for 
IV use, at a concentration of 10 mg/ml SYNAGIS® in phos 
phate buffered saline. A lyophiliZcd formulation of SYN 
AGIS®, which allows a higher concentration (100 mg/ml 
after reconstitution, in 50 mM histidine and 3.2 mM glycine 
buffer with 6% (w/v) mannitol at pH 6.0) of the antibody than 
this initial liquid formulation, was produced later to allow 
intramuscular use. The lyophiliZed formulation of SYN 
AGIS® is prepared by lyophiliZing SYNAGIS® at 54 mg/ml 
in an aqueous solution containing 25 mM histidine, 1.6 mM 
glycine, and 3% (w/v) mannitol at pH 6.0. The initial liquid 
formulation in PBS and the lyophiliZed formulation of SYN 
AGIS® have been tested in phase I clinical studies in healthy 
adults. The lyophiliZed formulation was tested in phase I 
through phase IV studies in pediatric patients. SYNAGIS®, 
at doses of 15 mg/kg to 30 mg/kg for adults is found to be well 
tolerated, and 15 mg/kg for children is found to be safe and 
e?icacious for RSV prophylaxis. The lyophiliZed formula 
tion was approved in 1998 by the FDA for use in the preven 
tion of serious lower respiratory tract disease caused by RSV 
in children at high risk of RSV disease. 

[0011] However, the lyophiliZed formulation has a number 
of limitations, including a prolonged process for lyophiliZa 
tion and resulting high cost for manufacturing. In addition, 
the lyophiliZed formulation has to be reconstituted aseptically 
and accurately by healthcare practitioners prior to adminis 
tering to patients. The reconstitution step itself requires cer 
tain speci?c procedures: (1) a sterile diluent (i.e., water or 5% 
dextrose in water for intravenous administration and water for 
intramuscular administration) is added to the vial containing 
lyophiliZed SYNAGIS®, slowly and aseptically, and the vial 
must be swirled very gently for 30 seconds to avoid foaming; 
(2) the reconstituted SYNAGISO needs to stand at room tem 
perature for a minimum of 20 minutes until the solution 
clari?es; and (3) the reconstituted preparation must be admin 
istered within six (6) hours after the reconstitution. Such 
reconstitution procedure is cumbersome and the time limita 
tion after the reconstitution can cause a great inconvenience 
in administering the formulation to patients, leading to sig 
ni?cant waste, if not reconstituted properly or if the reconsti 
tuted dose is not used within six (6) hours and must be dis 
carded. 

[0012] Thus, a need exists for a liquid formulation of anti 
RSV antibodies, in general, at a concentration comparable to 
or higher than the reconstituted lyophiliZed formulation so 
that there is no need to reconstitute the formulation prior to 
administration. This allows healthcare practitioners much 
quicker and easier administration of anti-RSV antibodies to a 
patient. 
[0013] Prior liquid antibody preparations have short shelf 
lives and may lose biological activity of the antibodies result 
ing from chemical and physical instabilities during the stor 
age. Chemical instability may be caused by deamidation, 
racemiZation, hydrolysis, oxidation, beta elimination or dis 
ul?de exchange, and physical instability may be caused by 
antibody denaturation, aggregation, precipitation or adsorp 
tion. Among those, aggregation, deamidation and oxidation 
are known to be the most common causes of the antibody 
degradation (Wang et al., 1988, .1. of Parenteral Science & 
Technology 42 (Suppl):S4-S26; Cleland et al., 1993, Critical 
Reviews in Therapeutic Drug Carrier Systems 10(4):307 
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377). Thus, there is a need for a stable liquid formulation of an 
anti-RSV antibody effective to prevent RSV infection. 

3. SUMMARY OF INVENTION 

[0014] The present invention is based, in part, on the devel 
opment of high concentration liquid formulations of antibod 
ies or fragments thereof that immunospeci?cally bind to a 
RSV antigen, Which formulations exhibit, in the absence of 
surfactant, inorganic salts, and/or other excipients, stability 
and loW to undetectable levels of antibody fragmentation 
and/or aggregation, and very little to no loss of biological 
activities of the antibody or antibody fragment during manu 
facture, preparation, transportation, and storage. Inparticular, 
the present invention provides liquid formulation of antibod 
ies or fragments thereof immunospeci?cally bind to a RSV 
antigen, Which antibodies are highly potent, have an 
improved pharmacokinetic pro?le and, thus, have an overall 
improved therapeutic pro?le, compared to SYNAGI S®. The 
liquid formulations of the present invention facilitate the 
administration of antibodies or fragments thereof that immu 
nospeci?cally bind to a RSV antigen for the prevention, treat 
ment, management and/or amelioration of a RSV infection, 
one or more symptoms thereof, and other respiratory disor 
ders that is associated With, potentiated by or potentiates a 
RSV infection. In particular, the liquid formulations of the 
present invention enable a healthcare professional to quickly 
administer a sterile dosage of antibodies or fragments thereof 
that immunospeci?cally bind to a RSV antigen Without hav 
ing to accurately and aseptically reconstitute the antibody or 
antibody fragment prior to administration as required for the 
lyophiliZed dosage form. Such liquid formulations can be 
manufactured more easily and cost effectively than lyo 
philiZed formulations since liquid formulations do not require 
a prolonged drying step, such as lyophiliZation, freeZe-dry 
ing, etc. The liquid formulations are made by a process in 
Which the antibody being formulated is in an aqueous phase 
throughout the puri?cation and formulation process. Prefer 
ably, the liquid formulations are made by a process that does 
not include a drying step, for example, but not by Way of 
limitation, a lyophiliZation, freeZe-drying, spray-drying, or 
air-drying step. 
[0015] The present invention provides liquid formulations 
of anti-RSV antibodies or fragments thereof substantially 
free of surfactant, inorganic salts, sugars, and/or other com 
mon excipients, said formulations comprising histidine and a 
concentration of about 15 mg/ml or higher of an antibody or 
a fragment thereof that immunospeci?cally binds to a RSV 
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antigen. Optionally, the formulation may further comprise 
glycine. Alternatively, the formulation of the present inven 
tion may further comprise other common excipients, such as 
saccharides, polyols and amino acids, including, but not lim 
ited to, arginine, lysine, and methionine. The present inven 
tion also provides liquid formulations substantially free of 
surfactant, inorganic salts, sugars, and/or other commonly 
knoWn excipients, With pH ranges of about 5.0 to about 7.0, 
preferably about 5 .5 to 6.5, more preferably about 5.8 to about 
6.2, and most preferably about 6.0, said formulations com 
prising histidine and a concentration of about 15 mg/ml or 
higher of an antibody or a fragment thereof that immuno spe 
ci?cally binds to a RSV antigen. 

[0016] The present invention encompasses stable liquid 
formulations of an antibody or a fragment thereof that immu 
nospeci?cally binds to a RSV antigen, Which formulations 
exhibit loW to undetectable levels of antibody aggregation 
and/or fragmentation With very little to no loss of the biologi 
cal activities of the antibody or antibody fragment during 
manufacture, preparation, transportation, and long periods of 
storage. The present invention also encompasses stable liquid 
formulations of an antibody or a fragment thereof that immu 
nospeci?cally binds to a RSV antigen and have increased in 
vivo half-lives relative to knoWn antibodies such as, e. g., 
SYNAGIS®, said formulations exhibiting loW to undetect 
able levels of antibody aggregation and/or fragmentation and 
very little to no loss of biological activities of the antibodies 
or antibody fragments. The present invention also encom 
passes stable liquid formulations of an antibody or a fragment 
thereof that immunospeci?cally binds to a RSV antigen, said 
antibody or antibody fragment comprising a variable heavy 
(V H) and/or variable light (V L) domain having the amino 
acid sequence of any VH and/ or VL domain listed in Table l, 
infra, and said formulations exhibiting loW to undetectable 
levels of antibody aggregation and/ or fragmentation, and very 
little to no loss of the biological activities of the antibodies or 
antibody fragments. The present invention further encom 
passes stable liquid formulations of an antibody or a fragment 
thereof that immunospeci?cally binds to a RSV antigen, said 
antibody or antibody fragment comprising one or more VH 
complementarity determining regions (CDRs) and/ or one or 
more VL CDRs having the amino acid sequence of one or 
more VH CDRs and/or VL CDRS listed in Table 1 and/or 
Table 2, infra, and said formulations exhibiting loW to unde 
tectable levels of antibody aggregation and/ or fragmentation, 
and very little to no loss of the biological activities of the 
antibodies or antibody fragments. 

TABLE 1 

Antibodies and Fraqments Thereof 

Antibody VH VL 
Name Domain VH CDRl VH CDR2 VH CDR3 Domain VL CDRl VL CDR2 VL CDR3 

*SYNAGIS SEQ ID TSGMSVG DIWWDDKK SMITNWYFDV SEQ ID KCQLSVGYMH DTSKLAS FQGSGYPFT 
NOz'7 (SEQ ID DYNPSLKS (SEQ ID NO:3) NOz8 (SEQ ID NO:4) (SEQ ID (SEQ ID 

NOzl) (SEQ ID NO:2) N025) NOz6) 

AFFF SEQ ID TQGMSVG DIWWDDKK SMI TNEYFDV SEQ ID SASSSVGYMH DTEKLAS FQESGYPFT 
NOz9 (SEQ ID DYNPSLKS (SEQ ID NOzl2) NOzl3 (SEQ ID NOzl4) (SEQ ID (SEQ ID 

NOzlO) (SEQ ID NO:2) NOzl5) NOzl6) 

p12 f2 SEQ ID TBGMSVG DIWWDDKK DMIENEYFDV SEQ ID SLSSRVGYMH DTELSS FQGSGYPFT 
NO: 17 (SEQ ID EYNPSLKD (SEQ ID NOz20) NOz2l (SEQ ID NOz22) (SEQ ID (SEQ ID 

NOzl8) (SEQ ID NOzl9) NOz23) NOz6) 
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TABLE 1 — cont inued 

Antibodies and Frawents Thereof 

Antibody VH VL 
Name Domain VH CDRl VH CDR2 VH CDR3 Domain VL CDRl VL CDR2 VL CDR3 

Al3All SEQ ID TQGMSVG DIWWDDKK DMIENWYFDV SEQ ID SPSSRVGYMH DTYRHSS FQGSGYPFT 
NO : 6'7 (SEQ ID EYNPSLKJQ (SEQ ID NOz29) NO : 68 (SEQ ID NOz3l) (SEQ ID (SEQ ID 

NO: 10) (SEQ ID NO : 19) NO: 69) NO : 6) 

AlHS SEQ ID TQGMSVG DIWWDQKK DMIENWYFDV SEQ ID SLSSSVGYMH DTFFHRS FQGSGYPFT 
NO : 7O (SEQ ID EYNPSLKJQ (SEQ ID NOz29) NO : '71 (SEQ ID NOz72) (SEQ ID (SEQ ID 

NO: 10) (SEQ ID NOz25) NO: '73) NO : 6) 

A4B4 (l) SEQ ID TQGMSVG DIWWDDKK DMIENEYFDV SEQ ID SASSRVGYMH DTQLDS FQGSGYPFT 
NOz48 (SEQ ID EYNPSLKJQ (SEQ ID NOz20) NO : '74 (SEQ ID NOz39) (SEQ ID (SEQ ID 

NO: 10) (SEQ ID NO : 19) NO: '75) NO : 6) 

A4B4LlFR-S28R SEQ ID TQGMSVG DIWWDDKK DMIENEYFDV SEQ ID SASSRVGYMH DTSKLAS FQGSGYPFT 
NOz48 (SEQ ID EYNPSLKJQ (SEQ ID NOz20) NOzll (SEQ ID NOz39) (SEQ ID (SEQ ID 

NO: 10) (SEQ ID NOzl9) NO: 5) NOz6) 

A4B4-F52S SEQ ID TQGMSVG DIWWDDKK DMIENEYFDV SEQ ID SASSRVGYMH DTSELDS FQGSGYPFT 
NOz48 (SEQ ID EYNPSLKJQ (SEQ ID NOz20) NOz76 (SEQ ID NOz39) (SEQ ID (SEQ ID 

NO: 10) (SEQ ID NOzl9) NO: '77) NOz6) 

*Bold faced residues are preferred residues for substitution to obtain antibodies with improved affinity 
for a RSV antigen. 
Underlined residues are the amino acid residues which are distinct from those residues in SYNAGIS ®. 

TABLE 2 

CDR Seguences 

VH CDRl VH CDR2 VH CDR3 VL CDRl VL CDR2 VL CDR3 

T§GMSVG DIWWDQKKQYNPSLKS §MIINEYFDV KCQLSVGYMH DTgLAS FQGSGYPFT 
(SEQ ID N011) (SEQ ID N012) (SEQ ID N013) (SEQ ID N014) (SEQ ID N015) (SEQ ID N016) 

TBGMSVG DIWWDDKKEYNPSLKJQ QMIINEYFDV KCQSSVGYMH DTgLAS FQESGYPFT 
(SEQ ID N011s) (SEQ ID N0119) (SEQ ID N012os) (SEQ ID N01so) (SEQ ID N01s1) (SEQ ID N012o9) 

TAGMSVG DIWWDDKKgYNPSLKg QMIIN‘lYFDV KCQSRVGYMH DTgLgS FQGSEYPFT 
(SEQ ID N011o) (SEQ ID N01s2) (SEQ ID N01s3) (SEQ ID N01s4) (SEQ ID N01s5) (SEQ ID N0161) 

(SEQ ID N01s6) (SEQ ID N0129) (SEQ ID NO:87) (SEQ ID N01ss) 

(SEQ ID N0191) (SEQ ID N012o) (SEQ ID N01s9) (SEQ ID N019o) 

(SEQ ID N0193) (SEQ ID N0112) (SEQ ID N0192) (SEQ ID N0115) 

(SEQ ID N0125) (SEQ ID N0194) (SEQ ID N0195) (SEQ ID N0196) 

(SEQ ID N011oo) (SEQ ID N019?) (SEQ ID N019s) (SEQ ID N0199) 

(SEQ ID N011o3) (SEQ ID N011o1) (SEQ ID N011o2) 

DIWWDgKKgYNPSLKg KLSSSVGYMH DTELAS 
(SEQ ID N011o6) (SEQ ID N011o4) (SEQ ID N011o5) 

DIWWDQKKSYNPSLKS KLSSRVGYMH DTELBS 
(SEQ ID N011o9) **(SEQ ID N011o?) (SEQ ID N011os) 

(SEQ ID N01111) (SEQ ID N0111o) (SEQ ID N012?) 

(SEQ ID NOzll4) (SEQ ID NOzll2) (SEQ ID NOzll3) 
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TABLE 2-continued 

CDR Seguences 

VH CDRl VH CDR2 VH CDR3 VL CDRl VL CDR2 VL CDR3 

SAQLRVGYMH 
(SEQ ID NO : 190) 

SAQSSVGYMH 
(SEQ ID NO : 191) 

LPSLSVGYMH 

(SEQ ID NO : 192) 

LPSSSVGYMH 

(SEQ ID NO : 193) 

LPSLRVGYMH 

(SEQ ID NO : 194) 

LCSSRVGYMH 

(SEQ ID NO : 195) 

LCSLSVGYMH 

(SEQ ID NO : 196) 

LCSSSVGYMH 

(SEQ ID NO : 197) 

LCSLRVGYMH 

(SEQ ID NO:198) 

LPQSRVGYMH 
(SEQ ID NO:199) 

LPQLSVGYMH 
(SEQ ID NOz200) 

LPQSSVGYMH 
(SEQ ID NOz201) 

LPQLRVGYMH 
(SEQ ID NOz202) 

LCQSRVGYMH 
(SEQ ID NOz203) 

LCQLSVGYMH 
(SEQ ID NOz204) 

LCQSSVGYMH 
(SEQ ID NOz205) 

LCQLRVGYMH 
(SEQ ID NOz206) 

SAQLSVGYMH 
(SEQ ID NOz20'7) 

Bold faced and underlined residues are the amino acid residues which are distinct from those residues in 
SYNAGIS ®. 

[0017] The present invention encompasses liquid formula 
tions of antibodies or fragments thereof that immunospeci? 
cally bind to a RSV antigen, said formulations having stabil 
ity at 38-42° C. as assessed by high performance siZe 
exclusion chromatography (HPSEC). The present invention 
encompasses liquid formulations of an antibody or fragment 
thereof that immunospeci?cally binds to a RSV antigen, said 
formulations having stability, as assessed by HPSEC, at the 
temperature ranges of 38° C.-42o C. for at least 60 days (in 

speci?c embodiments, not more than 120 days), of 20° C.-24o 
C. for at least 1 year, and of2o C.-8° C. for at least 3 years. The 
present invention also encompasses liquid formulations of 
antibodies or fragments thereof that immunospeci?cally bind 
to a RSV antigen, said formulations having loW to undetect 
able levels of antibody aggregation as measured by HPSEC, 
and further, exhibit very little to no loss of the biological 
activity(ies) of the antibodies or antibody fragments of the 
formulation compared to the reference antibodies as mea 
sured by antibody binding assays such as, e.g., ELlSAs. 
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[0018] The present invention provides methods for prepar 
ing liquid formulations of an antibody or fragment thereof 
that immunospeci?cally binds to a RSV antigen, said meth 
ods comprising concentrating a fraction containing the puri 
?ed antibody or antibody fragment to a ?nal concentration 
about 15 mg/ml, about 20 mg/ml, about 30 mg/ml, about 40 
mg/ml, about 50 mg/ml, about 60 mg/ml, about 70 mg/ml, 
about 80 mg/ml, about 90 mg/ml, about 100 mg/ml, about 200 
mg/ml, about 250 mg/ml, or about 300 mg/ml using a semi 
permeable membrane With an appropriate molecular Weight 
(mW) cutoff (e.g., a 30 kD cutoff for Whole antibody mol 
ecules and F(ab')2 fragments, and a 10 kD cutoff for antibody 
fragments such as a Fab fragments and dia?ltering the con 
centrated antibody or antibody fragment fraction into the 
formulation buffer using the same membrane. The formula 
tion buffer of the present invention comprises histidine at a 
concentration ranging from about 1 mM to about 100 mM, 
about 10 mM to about 50 mM, about 20 mM to about 30 mM, 
or about 23 mM to about 27 mM, and is most preferably about 
25 mM. To obtain an appropriate pH for a particular antibody 
or antibody fragment, it is preferable that histidine (and gly 
cine, if added) is ?rst dissolved in Water to obtain a buffer 
solution With higher pH than the desired pH and then the pH 
is brought doWn to the desired level by the addition of HCl. 
This Way, the formation of inorganic salts (e. g., the formation 
of NaCl When, e.g., histidine hydrochloride is used as the 
source of histidine and the pH is raised to the desired level by 
the addition of NaOH) can be avoided. 
[0019] The liquid formulations of the present invention are 
prepared by maintaining the antibodies in an aqueous solu 
tion at any time during the preparation. In other Words, the 
liquid formulations are prepared Without involving any step 
of drying the antibodies or the formulations themselves by, 
for example, lyophiliZation, vacuum drying, etc. 
[0020] The liquid formulations of the present invention 
may be steriliZed by sterile ?ltration using a 0.2 or 0.22 
micron ?lter. SteriliZed liquid formulations of the present 
invention may be administered to a subject to prevent, treat, 
manage or ameliorate a RSV infection or one or more symp 

toms thereof, or other respiratory conditions associated With, 
potentiated by, or potentiates a RSV infection. 
[0021] The present invention also provides kits comprising 
the liquid formulations of antibodies or fragments thereof that 
immunospeci?cally bind to a RSV antigen for use by, e.g., a 
healthcare professional. The present invention further pro 
vides methods of preventing, treating, managing or amelio 
rating a RSV infection or one or more symptoms thereof, or 
other respiratory conditions associated With, potentiated by, 
or potentiates a RSV infection by administering the liquid 
formulations of the present invention. The liquid formula 
tions of the present invention can also be used to diagnose, 
detect or monitor a RSV infection. 

[0022] 3.1 Terminology 
[0023] All liquid formulations of antibodies and/or frag 
ments thereof that immunospeci?cally bind to a RSV antigen 
described above are herein collectively referred to as “liquid 
formulations of the invention,” “antibody liquid formulations 
of the invention,” “liquid formulations of antibodies or frag 
ments thereof that immunospeci?cally bind to a RSV anti 
gen,” or “liquid formulations of anti-RSV antibodies.” 
[0024] As used herein, the term “analogue” in the context 
of proteinaceous agent (e.g., proteins, polypeptides, peptides, 
and antibodies) refers to a proteinaceous agent that possesses 
a similar or identical function as a second proteinaceous agent 
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but does not necessarily comprise a similar or identical amino 
acid sequence of the second proteinaceous agent, or possess a 
similar or identical structure of the second proteinaceous 
agent. The analogues herein referred to do not include SYN 
AGIS®. In a speci?c embodiment, antibody analogues 
immunospeci?cally bind to the same epitope as the original 
antibodies from Which the analogues Were derived. In an 
alternative embodiment, antibody analogues immuno speci? 
cally bind to different epitopes than the original antibodies 
from Which the analogues Were derived. In another embodi 
ment, antibody analogues compete With antibodies for bind 
ing to the epitope that SYNAGIS® binds to or compete for 
binding to an epitope With SYNAGIS®. A proteinaceous 
agent that has a similar amino acid sequence refers to a second 
proteinaceous agent that satis?es at least one of the folloWing: 
(a) a proteinaceous agent having an amino acid sequence that 
is at least 30%, at least 35%, at least 40%, at least 45%, at least 
50%, at least 55%, at least 60%, at least 65%, at least 70%, at 
least 75%, at least 80%, at least 85%, at least 90%, at least 
95% or at least 99% identical to the amino acid sequence of a 
second proteinaceous agent; (b) a proteinaceous agent 
encoded by a nucleotide sequence that hybridiZes under strin 
gent conditions to a nucleotide sequence encoding a second 
proteinaceous agent of at least 5 contiguous amino, acid 
residues, at least 10 contiguous amino acid residues, at least 
15 contiguous amino acid residues, at least 20 contiguous 
amino acid residues, at least 25 contiguous amino acid resi 
dues, at least 40 contiguous amino, acid residues, at least 50 
contiguous amino acid residues, at least 60 contiguous amino 
residues, at least 70 contiguous amino acid residues, at least 
80 contiguous amino acid residues, at least 90 contiguous 
amino acid residues, at least 100 contiguous amino acid resi 
dues, at least 125 contiguous amino acid residues, or at least 
150 contiguous amino acid residues; and (c) a proteinaceous 
agent encoded by a nucleotide sequence that is at least 30%, 
at least 35%, at least 40%, at least 45%, at least 50%, at least 
55%, at least 60%, at least 65%, at least 70%, at least 75%, at 
least 80%, at least 85%, at least 90%, at least 95% or at least 
99% identical to the nucleotide sequence encoding a second 
proteinaceous agent. A proteinaceous agent With similar 
structure to a second proteinaceous agent refers to a proteina 
ceous agent that has a similar secondary, tertiary or quater 
nary structure to the second proteinaceous agent. The struc 
ture of a proteinaceous agent can be determined by methods 
knoWn to those skilled in the art, including but not limited to, 
peptide sequencing, X ray crystallography, nuclear magnetic 
resonance, circular dichroism, and crystallographic electron 
microscopy. 
[0025] To determine the percent identity of tWo amino acid 
sequences or of tWo nucleic acid sequences, the sequences are 
aligned for optimal comparison purposes (e.g., gaps can be 
introduced in the sequence of a ?rst amino acid or nucleic acid 
sequence for optimal alignment With a second amino acid or 
nucleic acid sequence). The amino acid residues or nucle 
otides at corresponding amino acid positions or nucleotide 
positions are then compared. When a position in the ?rst 
sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the second 
sequence, then the molecules are identical at that position. 
The percent identity betWeen the tWo sequences is a function 
of the number of identical positions shared by the sequences 
(i.e., % identity number of identical overlapping positions/ 
total number of positions><l00%). In one embodiment, the 
tWo sequences are the same length. 
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[0026] The determination of percent identity betWeen tWo 
sequences can also be accomplished using a mathematical 
algorithm. A preferred, non limiting example of a mathemati 
cal algorithm utilized for the comparison of tWo sequences is 
the algorithm of Karlin and Altschul, 1990, Proc. Natl. Acad. 
Sci. U.S.A. 87:2264 2268, modi?ed as in Karlin andAltschul, 
1993, Proc. Natl. Acad. Sci. U.S.A. 90:5873 5877. Such an 
algorithm is incorporated into the NBLAST and XBLAST 
programs of Altschul et al., 1990, J. Mol. Biol. 2151403. 
BLAST nucleotide searches can be performed With the 
NBLAST nucleotide program parameters set, e. g., for 
score:100, Wordlength:12 to obtain nucleotide sequences 
homologous to a nucleic acid molecules of the present inven 
tion. BLAST protein searches can be performed With the 
XBLAST program parameters set, e. g., to score 50, 
Wordlength:3 to obtain amino acid sequences homologous to 
a protein molecule of the present invention. To obtain gapped 
alignments for comparison purposes, Gapped BLAST can be 
utiliZed as described in Altschul et al., 1997, Nucleic Acids 
Res. 25:3389 3402. Alternatively, PSI BLAST can be used to 
perform an iterated search Which detects distant relationships 
betWeen molecules (ld.). When utiliZing BLAST, Gapped 
BLAST, and PS1 Blast programs, the default parameters of 
the respective programs (e.g., of XBLAST and NBLAST) 
can be used (see, e.g., the NCBI Website). Another preferred, 
non limiting example of a mathematical algorithm utiliZed for 
the comparison of sequences is the algorithm of Myers and 
Miller, 1988, CABIOS 4:11 17. Such an algorithm is incor 
porated in the ALIGN program (version 2.0) Which is part of 
the GCG sequence alignment softWare package. When utiliZ 
ing the ALIGN program for comparing amino acid 
sequences, a PAM120 Weight residue table, a gap length 
penalty of 12, and a gap penalty of 4 can be used. 
[0027] The percent identity betWeen tWo sequences can be 
determined using techniques similar to those described 
above, With or Without alloWing gaps. In calculating percent 
identity, typically only exact matches are counted. 
[0028] As used herein, the term “analogue” in the context 
of a non-proteinaceous analog refers to a second organic or 
inorganic molecule Which possess a similar or identical func 
tion as a ?rst organic or inorganic molecule and is structurally 
similar to the ?rst organic or inorganic molecule. 
[0029] The term “antibody fragment” as used herein refers 
to a fragment of an antibody that immunospeci?cally binds to 
a RSV antigen. Antibody fragments may be generated by any 
technique knoWn to one of skill in the art. For example, Fab 
and F(ab')2 fragments may be produced by proteolytic cleav 
age of immunoglobulin molecules, using enZymes such as 
papain (to produce Fab fragments) or pepsin (to produce 
F(ab')2 fragments). F(ab')2 fragments contain the complete 
light chain, and the variable region, the CH 1 region and the 
hinge region of the heavy chain. Antibody fragments can be 
also produced by recombinant DNA technologies. Antibody 
fragments may be one or more complementarity determining 
regions (CDRs) of antibodies. 
[0030] The terms “antibody” and “antibodies” as used 
herein refer to monoclonal antibodies, bispeci?c antibodies, 
multispeci?c antibodies, human antibodies, humaniZed anti 
bodies, chimeric antibodies, camelised antibodies, single 
domain antibodies, single-chain Fvs (scFv), single chain anti 
bodies, Fab fragments, F(ab') fragments, disul?de-linked Fvs 
(sdFv), and anti-idiotypic (anti-Id) antibodies (including, 
e.g., anti-Id antibodies to antibodies of the invention), and 
epitope-binding fragments of any of the above. In particular, 
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antibodies include immunoglobulin molecules and immuno 
logically active fragments of immunoglobulin molecules, i.e., 
molecules that contain an antigen binding site. lmmunoglo 
bulin molecules can be of any type (e.g., lgG, lgE, lgM, lgD, 
IgA and lgY), class (e.g., lgGl, lgG2, lgG3, lgG4, lgA1 and 
lgA2) or subclass. 

[0031] As used herein, the term “cytokine receptor modu 
lator” refers to an agent Which modulates the pho sphorylation 
of a cytokine receptor, the activation of a signal transduction 
pathWay associated With a cytokine receptor, and/or the 
expression of a particular protein such as a cytokine. Such an 
agent may directly or indirectly modulate the phosphoryla 
tion of a cytokine receptor, the activation of a signal trans 
duction pathWay associated With a cytokine receptor, and/or 
the expression of a particularprotein such as a cytokine. Thus, 
examples of cytokine receptor modulators include, but are not 
limited to, cytokines, fragments of cytokines, fusion proteins 
and antibodies that immunospeci?cally binds to a cytokine 
receptor or a fragment thereof. Further, examples of cytokine 
receptor modulators include, but are not limited to, peptides, 
polypeptides (e.g., soluble cytokine receptors), fusion pro 
teins and antibodies that immuno speci?cally binds to a cytok 
ine or a fragment thereof. 

[0032] As used herein, the term “derivative” in the context 
of proteinaceous agent (e.g., proteins, polypeptides, peptides, 
and antibodies) refers to a proteinaceous agent that comprises 
an amino acid sequence Which has been altered by the intro 
duction of amino acid residue substitutions, deletions, and/or 
additions. The term “derivative” as used herein also refers to 
a proteinaceous agent Which has been modi?ed, i.e, by the 
covalent attachment of any type of molecule to the proteina 
ceous agent. For example, but not by Way of limitation, an 
antibody may be modi?ed, e. g., by glycosylation, acetylation, 
pegylation, phosphorylation, amidation, derivatiZation by 
knoWn protecting/blocking groups, proteolytic cleavage, 
linkage to a cellular ligand or other protein, etc. A derivative 
of a proteinaceous agent may be produced by chemical modi 
?cations using techniques knoWn to those of skill in the art, 
including, but not limited to speci?c chemical cleavage, 
acetylation, formylation, metabolic synthesis of tunicamycin, 
etc. Further, a derivative of a proteinaceous agent may contain 
one or more non-classical amino acids. A derivative of a 

proteinaceous agent possesses a similar or identical function 
as the proteinaceous agent from Which it Was derived. 

[0033] As used herein, the term “derivative” in the context 
of a non-proteinaceous derivative refers to a second organic or 
inorganic molecule that is formed based upon the structure of 
a ?rst organic or inorganic molecule. A derivative of an 
organic molecule includes, but is not limited to, a molecule 
modi?ed, e.g., by the addition or deletion of a hydroxyl, 
methyl, ethyl, carboxyl or amine group. An organic molecule 
may also be esteri?ed, alkylated and/or phosphorylated. 
[0034] The term “epitope” as used herein refers to a frag 
ment of a RSV polypeptide having antigenic or immunogenic 
activity in an animal, preferably a mammal, and most prefer 
ably in a human. An epitope having immunogenic activity is 
a fragment of a RSV polypeptide that elicits an antibody 
response in an animal. An epitope having antigenic activity is 
a fragment of a RSV polypeptide to Which an antibody immu 
nospeci?cally binds as determined by any method Well 
knoWn in the art, for example, by the immunoassays 
described herein. Antigenic epitopes need not necessarily be 
immunogenic. 
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[0035] The term “excipients” as used herein refers to inert 
substances Which are commonly used as a diluent, vehicle, 
preservatives, binders, or stabilizing agent for drugs and 
includes, but not limited to, proteins (e.g., serum albumin, 
etc.), amino acids (e.g., aspartic acid, glutamic acid, lysine, 
arginine, glycine, histidine, etc.), fatty acids and phospholip 
ids (e.g., alkyl sulfonates, caprylate, etc.), surfactants (e.g., 
SDS, polysorbate, nonionic surfactant, etc.), saccharides 
(e.g., sucrose, maltose, trehalose, etc.) andpolyols (e.g., man 
nitol, sorbitol, etc.). Also see Remington’s Pharmaceutical 
Sciences (by Joseph P. Remington, 18th ed., Mack Publishing 
Co., Easton, Pa.), Which is hereby incorporated in its entirety. 
[0036] The term “fragment” as used herein refers to a pep 
tide, polypeptide, or protein (including an antibody) compris 
ing an amino acid sequence of at least 5 contiguous amino 
acid residues, at least 10 contiguous amino acid residues, at 
least 15 contiguous amino acid residues, at least 20 contigu 
ous amino acid residues, at least 25 contiguous amino acid 
residues, at least 40 contiguous amino acid residues, at least 
50 contiguous amino acid residues, at least 60 contiguous 
amino residues, at least 70 contiguous amino acid residues, at 
least contiguous 80 amino acid residues, at least contiguous 
90 amino acid residues, at least contiguous 100 amino acid 
residues, at least contiguous 125 amino acid residues, at least 
150 contiguous amino acid residues, at least contiguous 175 
amino acid residues, at least contiguous 200 amino acid resi 
dues, or at least contiguous 250 amino acid residues of the 
amino acid sequence of another polypeptide or protein. In a 
speci?c embodiment, a fragment of a protein or polypeptide 
retains at least one function of the protein or polypeptide. In 
another embodiment, a fragment of a protein or polypeptide 
retains at least tWo, three or four functions of the protein or 
polypeptide. Preferably a fragment of an antibody that immu 
nospeci?cally binds to a RSV antigen retains the ability to 
bind to a RSV antigen. 

[0037] The term “fusion protein” as used refers to a 
polypeptide or protein that comprises an amino acid sequence 
of a ?rst protein, polypeptide or fragment, analogue or deriva 
tive thereof, and an amino acid sequence of a heterologous 
protein or polypeptide (i.e., a second protein, polypeptide or 
fragment, analogue or derivative thereof different than the 
?rst protein or fragment, analogue or derivative thereof). In 
one embodiment, a fusion protein comprises a prophylactic or 
therapeutic agent fused to a heterologous protein, polypep 
tide or peptide. In accordance With this embodiment, the 
heterologous protein, polypeptide or peptide may or may not 
be a different type of prophylactic or therapeutic agent. 
[0038] The terms “high concentration” and “concentrated 
antibody” as used herein refer to a concentration of 50 mg/ml 
or higher, preferably 95 mg/ml or higher of an antibody or 
fragment thereof that immunospeci?cally binds to a RSV 
antigen, in an antibody formulation. 
[0039] The term “host cell” as used herein includes a sub 
ject cell transfected or transformed With a nucleic acid mol 
ecule and the progeny or potential progeny of such a cell. 
Progeny of such a cell may not be identical to the parent cell 
transfected With the nucleic acid molecule due to mutations or 
environmental in?uences that may occur in succeeding gen 
erations or integration of the nucleic acid molecule into the 
host cell genome. 
[0040] The term “hybridizes under stringent conditions” as 
used herein describes conditions for hybridization and Wash 
ing under Which nucleotide sequences at least 30% (prefer 
ably at least 35%, at least 40%, at least 45%, at least 50%, at 
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least 55%, at least 60%, at least 65%, at least 70%, at least 
75%, at least 80%, at least 85%, at least 90%, or at least 95%) 
identical to each other typically remain hybridized to each 
other. Such stringent conditions are knoWn to those skilled in 
the art and can be found in Current Protocols in Molecular 
Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. In one, 
non limiting example stringent hybridization conditions are 
hybridization at 6x sodium chloride/sodium citrate (SSC) at 
about 45° C., folloWed by one or more Washes in 0.1><SSC, 
0.2% SDS at about 68° C. In a preferred, non-limiting 
example stringent hybridization conditions are hybridization 
in 6><SSC at about 45° C., folloWed by one or more Washes in 
0.2><SSC, 0.1% SDS at 50-65° C. (i.e., one or more Washes at 
50° C., 55° C., 60° C. or 65° C.). It is understood that the 
nucleic acids of the invention do not include nucleic acid 
molecules that hybridize under these conditions solely to a 
nucleotide sequence consisting of only A or T nucleotides. 
[0041] The term “human infant” as used herein refers to a 
human less than 24 months, preferably less than 16 months, 
less than 12 months, less than 6 months, less than 3 months, 
less than 2 months, or less than 1 month of age. 
[0042] The term “human infant born prematurely” as used 
herein refers to a human born at less than 40 Weeks gestational 
age, preferably less than 35 Weeks gestational age, Who is less 
than 6 months old, preferably less than 3 months old, more 
preferably less than 2 months old, and most preferably less 
than 1 month old. 

[0043] As used herein, the term “immunospeci?cally bind 
to a RSV antigen”, “anti-RSV antibodies” and analogous 
terms refer to antibodies or fragments thereof that speci?cally 
bind to a RSV antigen and do not speci?cally bind to other 
polypeptides. An antibody or fragment thereof that immuno 
speci?cally binds to a RSV antigen may bind to otherpeptides 
or polypeptides With loWer a?inity as determined by, e.g., 
immunoassays, BIAcore, isothermal titration calorimetry, or 
other assays knoWn in the art. An antibody or a fragment 
thereof that immunospeci?cally binds to a RSV antigen may 
be cross-reactive With related antigens. Preferably, an anti 
body or a fragment thereof that immunospeci?cally binds to 
a RSV antigen does not cross-react With other antigens. An 
antibody or a fragment thereof that immuno speci?cally binds 
to a RSV antigen can be identi?ed, for example, by immu 
noassays, BIAcore, or other techniques knoWn to those of 
skill in the art. An antibody or a fragment thereof binds 
speci?cally to a RSV antigen When it binds to a RSV antigen 
With higher af?nity than to any cross-reactive antigen as 
determined using experimental techniques, such as radioim 
munoassays (RIA) and enzyme-linked immunosorbent 
assays (ELISAs). See, e.g., Paul, ed., 1989, Fundamental 
Immunology Second Edition, Raven Press, NeWYork at pages 
332-336 for a discussion regarding antibody speci?city. 
[0044] The term “immunomodulatory agent” and varia 
tions thereof including, but not limited to, immunomodula 
tory agents, as used herein refer to an agent that modulates a 
host’s immune system. In certain embodiments, an immuno 
modulatory agent is an immunosuppressant agent. In certain 
other embodiments, an immunomodulatory agent is an 
immuno stimulatory agent. In accordance With the invention, 
an immunomodulatory agent used in the combination thera 
pies of the invention does not include an anti-RSV antibody or 
fragment thereof. Immunomodulatory agents include, but are 
not limited to, small molecules, peptides, polypeptides, pro 
teins, fusion proteins, antibodies, inorganic molecules, 
mimetic agents, and organic molecules. 
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[0045] The term “in combination” as used herein refers to 
the use of more than one therapies (e.g., prophylactic and/or 
therapeutic agents). The use of the term “in combination” 
does not restrict the order in Which therapies (e.g., prophy 
lactic and/ or therapeutic agents) are administered to a subject 
With a RSV infection or a respiratory condition associated 

With, potentiated by or potentiating a RSV infection. A ?rst 
therapy (e.g., a prophylactic or therapeutic agent) can be 
administered prior to (e.g., 5 minutes, 15 minutes, 30 min 
utes, 45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 
24 hours, 48 hours, 72 hours, 96 hours, 1 Week, 2 Weeks, 3 
Weeks, 4 Weeks, 5 Weeks, 6 Weeks, 8 Weeks, or 12 Weeks 
before), concomitantly With, or subsequent to (e.g., 5 min 
utes, 15 minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 
hours, 6 hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 
hours, 1 Week, 2 Weeks, 3 Weeks, 4 Weeks, 5 Weeks, 6 Weeks, 
8 Weeks, or 12 Weeks after) the administration of a second 
therapy (e. g., a prophylactic or therapeutic agent) to a subject 
With a RSV infection or a respiratory condition associated 

With, potentiated by or potentiating a RSV infection. 

[0046] The term “inorganic salt” as used herein refers to 
any compounds containing no carbon that result from 
replacement of part or all of the acid hydrogen or an acid by 
a metal or a group acting like a metal and are often used as a 
tonicity adjusting compound in pharmaceutical compositions 
and preparations of biological materials. The most common 
inorganic salts are NaCl, KCl, NaH2PO4, etc. 
[0047] As used herein, the term “isolated” in the context of 
a proteinaceous agent (e.g., a peptide, polypeptide, fusion 
protein, or antibody) refers to a proteinaceous agent Which is 
substantially free of cellular material or contaminating pro 
teins from the cell or tissue source from Which it is derived, or 
substantially free of chemical precursors or other chemicals 
When chemically synthesiZed. The language “substantially 
free of cellular material” includes preparations of a proteina 
ceous agent in Which the proteinaceous agent is separated 
from cellular components of the cells from Which it is isolated 
or recombinantly produced. Thus, a proteinaceous agent that 
is substantially free of cellular material includes preparations 
of a proteinaceous agent having less than about 30%, 20%, 
10%, or 5% (by dry Weight) of heterologous protein, polypep 
tide, peptide, or antibody (also referred to as a “contaminating 
protein”). When the proteinaceous agent is recombinantly 
produced, it is also preferably substantially free of culture 
medium, i.e., culture medium represents less than about 20%, 
10%, or 5% of the volume of the protein preparation. When 
the proteinaceous agent is produced by chemical synthesis, it 
is preferably substantially free of chemical precursors or 
other chemicals, i.e., it is separated from chemical precursors 
or other chemicals Which are involved in the synthesis of the 
proteinaceous agent. Accordingly, such preparations of a pro 
teinaceous agent have less than about 30%, 20%, 10%, 5% 
(by dry Weight) of chemical precursors or compounds other 
than the proteinaceous agent of interest. In a preferred 
embodiment, an antibody of the invention is isolated. 
[0048] As used herein, the term “isolated” in the context of 
nucleic acid molecules refers to a nucleic acid molecule 
Which is separated from other nucleic acid molecules Which 
are present in the natural source of the nucleic acid molecule. 
Moreover, an “isolated” nucleic acid molecule, such as a 
cDNA molecule, can be substantially free of other cellular 
material, or culture medium When produced by recombinant 
techniques, or substantially free of chemical precursors or 
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other chemicals When chemically synthesiZed. In a preferred 
embodiment, a nucleic acid molecule encoding an antibody 
of the invention is isolated. 

[0049] The phrase “loW to undetectable levels of aggrega 
tion” as used herein refers to samples containing no more than 
5%, no more than 4%, no more than 3%, no more than 2%, no 
more than 1% and most preferably no more than 0.5% aggre 
gation by Weight of protein as measured by high performance 
siZe exclusion chromatography (HPSEC). 
[0050] The term “loW to undetectable levels of fragmenta 
tion” as used herein refers to samples containing equal to or 
more than 80%, 85%, 90%, 95%, 98% or 99% of the total 
protein, for example, in a single peak as determined by 
HPSEC, or in tWo peaks (heavy- and light-chains) by reduced 
Capillary Gel Electrophoresis (rCGE), representing the non 
degraded antibody or a non-degraded fragment thereof, and 
containing no other single peaks having more than 5%, more 
than 4%, more than 3%, more than 2%, more than 1%, or 
more than 0.5% of the total protein in each. The term 
“reduced Capillary Gel Electrophoresis” as used herein refers 
to capillary gel electrophoresis under reducing conditions 
suf?cient to reduce disul?de bonds in an antibody or fragment 
thereof. 

[0051] As used herein, the terms “manage , managing” 
and “management” refer to the bene?cial effects that a subject 
derives from a therapy (e.g., a prophylactic or therapeutic 
agent), Which does not result in a cure of the infection. In 
certain embodiments, a subject is administered one or more 
therapies (e.g., prophylactic or therapeutic agents) to “man 
age” a infection, one or more symptoms thereof, or a respi 
ratory condition associated With, potentiated by, or potentiat 
ing a RSV infection, so as to prevent the progression or 
Worsening of the infection. 
[0052] As used herein, the term “mast cell modulator” 
refers to an agent Which modulates the activation of a mast 
cell, mast cell degranulation, and/ or expression of a particular 
protein such as a cytokine. Such an agent may directly or 
indirectly modulate the activation of a mast cell, degranula 
tion of the mast cell, and/or the expression of a particular 
protein such as a cytokine. Non-limiting examples of mast 
cell modulators include, but are not limited to, small mol 
ecules, peptides, polypeptides, proteins, nucleic acids (e.g., 
DNA and RNA nucleotides including, but not limited to, 
antisense nucleotide sequences, triple helices, RNAi, and 
nucleotide sequences encoding biologically active proteins, 
polypeptides, or peptides), fusion proteins, antibodies, syn 
thetic or natural inorganic molecules, synthetic or natural 
organic molecule, or mimetic agents Which inhibit and/or 
reduce the expression, function, and/or activity of a stem cell 
factor, a mast cell protease, a cytokine (such as IL-3, IL-4, and 
IL-9), a cytokine receptor (such as IL-3R, IL-4R, and IL-9R), 
and a stem cell receptor. Other non-limiting examples of mast 
cell modulators include, but are not limited to small mol 
ecules, peptides, polypeptides, proteins, nucleic acids (e.g., 
DNA and RNA nucleotides including, but not limited to, 
antisense nucleotide sequences, triple helices, RNAi, and 
nucleotide sequences encoding biologically active proteins, 
polypeptides, or peptides), fusion proteins, antibodies, syn 
thetic or natural inorganic molecules, synthetic or natural 
organic molecule, or mimetic agents Which inhibit and/or 
reduce the expression, function and/or activity of IgE. In 
certain embodiments, a mast cell modulator is an agent that 
prevents or reduces the activation of additional mast cells 
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following degranulation of mast cells. In other embodiments, 
a mast cell modulator is an agent that inhibits or reduces mast 

cell degranulation. 
[0053] The terms “non-responsive” and “refractory” as 
used herein describe patients treated With a currently avail 
able therapy (such as but not limited to, a prophylactic or 
therapeutic agent) for a RSV infection, one or more symp 
toms thereof, or a respiratory condition associated With, 
potentiated by, or potentiating a RSV infection, Which is not 
clinically adequate to relieve one or more symptoms associ 
ated With the infection. Typically, such patients suffer from 
severe, persistently active infection and require additional 
therapy to ameliorate the symptoms associated With their 
infection or respiratory condition. 

[0054] As used herein, the terms “nucleic acids” and 
“nucleotide sequences” include DNA molecules (e.g., cDNA 
or genomic DNA), RNA molecules (e.g., mRNA), combina 
tions of DNA and RNA molecules or hybrid DNA/RNA 
molecules, and analogues of DNA or RNA molecules. Such 
analogues can be generated using, for example, nucleotide 
analogues, Which include, but are not limited to, inosine or 
tritylated bases. Such analogues can also comprise DNA or 
RNA molecules comprising modi?ed backbones that lend 
bene?cial attributes to the molecules such as, for example, 
nuclease resistance or an increased ability to cross cellular 
membranes. The nucleic acids or nucleotide sequences can be 
single-stranded, double-stranded, may contain both single 
stranded and double-stranded portions, and may contain 
triple-stranded portions, but preferably is double-stranded 
DNA. 

[0055] The term “pharmaceutically acceptable” as used 
herein means being approved by a regulatory agency of the 
Federal or a state government, or listed in the US. Pharma 
copia, European Pharmacopia or other generally recogniZed 
pharmacopia for use in animals, and more particularly in 
humans. 

[0056] The term “polyol” as used herein refers to a sugar 
that contains many ‘OH groups compared to a normal sac 
charide. 

[0057] The terms “prophylactic agent” and “prophylactic 
agents” as used refer to any agent(s) Which can be used in the 
prevention of a RSV infection, one or more symptoms 
thereof, or a respiratory condition associated With, potenti 
ated by, or potentiating a RSV infection. In certain embodi 
ments, the term “prophylactic agent” refers to an antibody or 
fragment thereof that immunospeci?cally binds to a RSV 
antigen. In accordance With these embodiments, the antibody 
or antibody fragment may be a component of a liquid formu 
lation of the invention. In certain other embodiments, the term 
“prophylactic agent” does not refer to, an antibody or frag 
ment thereof that immunospeci?cally binds to a RSV antigen 
or a formulation comprising such an antibody or antibody 
fragment. In certain other embodiments, the term “prophy 
lactic agent” does not refer to SYNAGIS® or a antigen 
binding fragment thereof. 
[0058] The terms “prevent , preventing” and “prevention” 
as used herein refer to the prevention of the recurrence, onset, 
or development of a RSV infection, one or more symptoms 
thereof, or a respiratory condition associated With, potenti 
ated by, or potentiating a RSV infection in a subject resulting 
from the administration of a therapy (e.g., a prophylactic or 
therapeutic agent), or combination therapies (e. g., the admin 
istration of a combination of prophylactic agents). 
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[0059] The phrase “prophylactically effective amount” as 
used herein refers to the amount of a therapy (e.g., a prophy 
lactic agent (e.g., an antibody or fragment thereof that immu 
nospeci?cally binds to a RSV antigen or the amount of a 
liquid formulation of the invention comprising said antibody 
or antibody fragment)), Which is su?icient to result in the 
prevention of the development, recurrence, onset, or progres 
sion of a RSV infection, one or more symptoms thereof, or a 
respiratory condition associated With, potentiated by, or 
potentiating a RSV infection, or to enhance or improve the 
prophylactic effect(s) of another therapy (e.g., a prophylactic 
agent). In a speci?c embodiment, a prophylactically effective 
amount of a prophylactic agent reduces one or more of the 
folloWing steps of a RSV life cycle: the docking of the virus 
particle to a cell, the introduction of viral genetic information 
into a cell, the expression of viral proteins, the production of 
neW virus particles and the release of virus particles from a 
cell by at least 5%, preferably at least 10%, at least 15%, at 
least 20%, at least 25%, at least 30%, at least 35%, at least 
40%, at least 45%, at least 50%, at least 55%, at least 60%, at 
least 65%, at least 70%, at least 75%, at least 80%, at least 
85%, at least 90%, at least 95%, or at least 100%. In another 
speci?c embodiment, a prophylactically effective amount of 
a prophylactic agent reduces the replication, multiplication or 
spread of a virus by at least 5%, preferably at least 10%, at 
least 15%, at least 20%, at least 25%, at least 30%, at least 
35%, at least 40%, at least 45%, at least 50%, at least 55%, at 
least 60%, at least 65%, at least 70%, at least 75%, at least 
80%, at least 85%, at least 90%, at least 95%, or at least 100% 
compared to the same in the absence of the agent or the 
presence of a negative control (e.g., control IgG or phosphate 
buffered saline (PBS)). 
[0060] The term “RSV antigen” as used herein refers to a 
RSV protein, polypeptide, peptide or fragment thereof to 
Which an antibody or antibody fragment immuno speci?cally 
binds. A RSV antigen also refers to a derivative of a RSV 
protein, polypeptide, peptide or a fragment thereof to Which 
an antibody or antibody fragment immunospeci?cally binds. 
[0061] The term “saccharide” as used herein refers to a 
class of molecules that are derivatives of polyhydric alcohols. 
Saccharides are commonly referred to as carbohydrates and 
may contain different amounts of sugar (saccharide) units, 
e.g., monosaccharides, disaccharides and polysaccharides. 
[0062] The phrase “side effects” as used herein encom 
passes unWanted and adverse effects of a prophylactic or 
therapeutic agent. Adverse effects are alWays unWanted, but 
unWanted effects are not necessarily adverse. An adverse 
effect from a prophylactic or therapeutic agent might be 
harmful or uncomfortable or risky. 

[0063] The term “small molecule” and analogous terms 
include, but are not limited to, peptides, peptidomimetics, 
amino acids, amino acid analogues, polynucleotides, poly 
nucleotide analogues, nucleotides, nucleotide analogues, 
organic or inorganic compounds (i.e., including heterorganic 
and/or ganometallic compounds) having a molecular Weight 
less than about 10,000 grams per mole, organic or inorganic 
compounds having a molecular Weight less than about 5,000 
grams per mole, organic or inorganic compounds having a 
molecular Weight less than about 1,000 grams per mole, 
organic or inorganic compounds having a molecular Weight 
less than about 500 grams per mole, and salts, esters, and 
other pharmaceutically acceptable forms of such compounds. 
[0064] The terms “stability” and “stable” as used herein in 
the context of a liquid formulation comprising an antibody or 
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fragment thereof that immunospeci?cally binds to a RSV 
antigen refer to the resistance of the antibody or antibody 
fragment in the formulation to thermal and chemical unfold 
ing, aggregation, degradation or fragmentation under given 
manufacture, preparation, transportation and storage condi 
tions. The “stable” formulations of the invention retain bio 
logical activity equal to or more than 80%, 85%, 90%, 95%, 
98%, 99%, or 99.5% under given manufacture, preparation, 
transportation and storage conditions. The stability of the 
antibody or antibody fragment can be assessed by degrees of 
aggregation, degradation or fragmentation by methods 
knoWn to those skilled in the art, including but not limited to 
reduced Capillary Gel Electrophoresis (rCGE), Sodium 
Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS 
PAGE) and HPSEC, compared to a reference, that is, a com 
mercially available lyophiliZed SYNAGIS® reconstituted to 
100 mg/ml in 50 mM histidine/3.2 mM glycine buffer With 
6% mannitol at pH 6.0. The reference regularly gives a single 
peak (297% area) by HPSEC. The overall stability of a 
formulation comprising an antibody or fragment thereof that 
immunospeci?cally binds to a RSV antigen can be assessed 
by various immunological assays including, for example, 
ELISA and radioimmunoassay using the speci?c epitope of 
RSV. 

[0065] As used herein, the term “SYNAGIS® standard ref 
erence” or analogous terms refer to commercially available 
lyophiliZed SYNAGIS®, as described in the Physicians’ 
Desk Reference, 56”’ edition, 2002. Reconstituted SYN 
AGIS® may contain, e.g., the folloWing excipients: 47 mM 
histidine, 3.0 uM glycine and 5.6% manitol and the active 
ingredient, the antibody, at a concentration of 100 milligrams 
per ml solution. 
[0066] As used herein, the terms “subject” and “patient” are 
used interchangeably. As used herein, the terms “subject” and 
“subjects” refer to an animal, preferably a mammal including 
a non-primate (e.g., a coW, pig, horse, cat, dog, rat, and 
mouse) and a non-primate (e.g., a monkey such as a cyno 
molgous monkey and a human), and more preferably a 
human. 
[0067] The term “substantially free of surfactant” as used 
herein refers to a formulation of an antibody or fragment 
thereof that immunospeci?cally binds to a RSV antigen, said 
formulation containing less than 0.0005%, less than 
0.0003%, or less than 0.000l% of surfactants and/or less than 
0.0005%, less than 0.0003%, or less than 0.000l% of surfac 
tants. 

[0068] The term “substantially free of salt” as used herein 
refers to a formulation of an antibody or fragment thereof that 
immunospeci?cally binds to a RSV antigen, said formulation 
containing less than 0.0005%, less than 0.0003%, or less than 
0.000l% of inorganic salts. 
[0069] The term “surfactant” as used herein refers to 
organic substances having amphipathic structures; namely, 
they are composed of groups of opposing solubility tenden 
cies, typically an oil-soluble hydrocarbon chain and a Water 
soluble ionic group. Surfactants can be classi?ed, depending 
on the charge of the surface-active moiety, into anionic, cat 
ionic, and nonionic surfactants. Surfactants are often used as 
Wetting, emulsifying, solubiliZing, and dispersing agents for 
various pharmaceutical compositions and preparations of 
biological materials. 
[0070] The term “synergistic” as used herein refers to a 
combination of therapies (e.g., use of prophylactic or thera 
peutic agents) Which is more effective than the additive 
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effects of any tWo or more single therapy. For example, a 
synergistic effect of a combination of prophylactic or thera 
peutic agents permits the use of loWer dosages of one or more 
of the agents and/or less frequent administration of said 
agents to a subject With a RSV infection. The ability to utiliZe 
loWer dosages of prophylactic or therapeutic therapies and/or 
to administer said therapies less frequently reduces the tox 
icity associated With the administration of said therapies to a 
subject Without reducing the e?icacy of said therapies in the 
prevention, management or treatment of a RSV infection. In 
addition, a synergistic effect can result in improved e?icacy 
of therapies in the prevention or treatment of a RSV infection. 
Finally, synergistic effect of a combination of therapies (e. g., 
prophylactic or therapeutic agents) may avoid or reduce 
adverse or unWanted side effects associated With the use of 
any single therapy. 
[0071] The terms “therapeutic agent” and “therapeutic 
agents” as used herein refer to any agent(s) Which can be used 
in the treatment, management or amelioration a RSV infec 
tion, one or more symptoms thereof, or a respiratory condi 
tion associated With, potentiated by, or potentiating a RSV 
infection. In certain embodiments, the term “therapeutic 
agent” refers to an antibody or fragment thereof that immu 
nospeci?cally binds to a RSV antigen. In accordance With 
these embodiments, the antibody or antibody fragment may 
be a component of a liquid formulation of the invention. In 
certain other embodiments, the term “therapeutic agent” does 
not refer to an antibody or fragment thereof that immuno spe 
ci?cally binds to a RSV antigen or a liquid formulation com 
prising such an antibody or antibody fragment. In certain 
other embodiments, the term “therapeutic agent” does not 
refer to SYNAGIS® or an antigen-binding fragment thereof. 

[0072] The term “therapeutically effective amount” as used 
herein refers to the amount of a therapy (e.g., a therapeutic 
agent (e.g., an antibody or a fragment thereof, Which immu 
nospeci?cally binds to a RSV antigen or a liquid formulation 
of the invention comprising said antibody or antibody frag 
ment)), Which is su?icient to (i) reduce the severity, and/or 
duration of a RSV infection, or a respiratory condition asso 
ciated With, potentiated by, or potentiating a RSV infection; 
(ii) ameliorate one or more symptoms associated With a RSV 
infection, or a respiratory condition associated With, potenti 
ated by, or potentiating a RSV infection; (iii) prevent the 
advancement of a RSV infection, or a respiratory condition 
associated With, potentiated by, or potentiating a RSV infec 
tion; (iv) cause regression of a RSV infection, or a respiratory 
condition associated With, potentiated by, or potentiating a 
RSV infection; or (v) enhance or improve the therapeutic 
effect(s) of another therapy (e.g., another therapeutic agent). 
With respect to the treatment of a RSV infection, a therapeu 
tically effective amount refers to the amount of a therapeutic 
agent su?icient to reduce or inhibit the replication of a virus, 
inhibit or reduce the infection of cell With the virus, inhibit or 
reduce the production of the viral particles, inhibit or reduce 
the release of viral particles, inhibit or reduce the spread of the 
virus to other tissues or subjects, or ameliorate one or more 

symptoms associated With the infection. In a speci?c embodi 
ment, a therapeutically effective amount of a therapeutic 
agent reduces one or more of the folloWing steps of a RSV life 
cycle: the docking of the virus particle to a cell, the introduc 
tion of viral genetic information into a cell, the expression of 
viral proteins, the production of neW virus particles and the 
release of virus particles from a cell by at least 5%, preferably 
at least 10%, at least 15%, at least 20%, at least 25%, at least 
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30%, at least 35%, at least 40%, at least 45%, at least 50%, at 
least 55%, at least 60%, at least 65%, at least 70%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, or 
at least 100%. In another speci?c embodiment, a therapeuti 
cally effective amount of a therapeutic agent reduces the 
replication, multiplication or spread of a virus by at least 5%, 
preferably at least 10%, at least 15%, at least 20%, at least 
25%, at least 30%, at least 35%, at least 40%, at least 45%, at 
least 50%, at least 55%, at least 60%, at least 65%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%, at 
least 95%, or at least 100% compared to the absence of the 
agent or the presence of a negative control (e. g., a control IgG 
or PBS). 
[0073] As used herein, the terms “therapies” and “therapy” 
can refer to any protocol(s), method(s) and/or agent(s) that 
can be used in the prevention, treatment, management or 
amelioration of a RSV infection, one or more symptoms 
thereof, or a respiratory condition associated With, potenti 
ated by, or potentiating a RSV infection. In certain embodi 
ments, the terms “therapy” and “therapies” refer to hormonal 
therapy, biological therapy, and/or other therapies useful for 
the treatment of a RSV infection, one or more symptoms 
thereof, or a respiratory condition associated With, potenti 
ated by or potentiating a RSV infection knoWn to medical 
professionals. 
[0074] The terms “treat”, “treatment” and “treating” as 
used herein refer to the reduction or amelioration of the pro 
gression, severity, and/or duration of a RSV infection, one or 
more symptoms thereof, or a respiratory condition associated 
With, potentiated by, or potentiating a RSV infection resulting 
from the administration of one or more therapies (including 
but not limited to, the administration of one or more prophy 
lactic or therapeutic agents, and any other methods that can be 
used). In speci?c embodiments, such terms refer to the reduc 
tion or inhibition of the replication of a respiratory syncytial 
virus (RSV), the inhibition or reduction in the spread of a 
respiratory syncytial virus (RSV) to other tissues or subjects, 
the inhibition or reduction of infection of a cell With a respi 
ratory syncytial virus (RSV), or the amelioration of one or 
more symptoms associated With a respiratory syncytial virus 
(RSV) infection. 
[0075] As used herein, the term “T cell receptor modulator” 
refers to an agent Which modulates the phosphorylation of a T 
cell receptor, the activation of a signal transduction pathWay 
associated With a T cell receptor and/or the expression of a 
particular protein such as a cytokine. Such an agent may 
directly or indirectly modulate the pho sphorylation of a T cell 
receptor, the activation of a signal transduction pathWay asso 
ciated With a T cell receptor, and/or the expression of a par 
ticular protein such as a cytokine. Examples of T cell receptor 
modulators include, but are not limited to, peptides, polypep 
tides, proteins, fusion proteins and antibodies Which immu 
nospeci?cally bind to a T cell receptor or a fragment thereof. 
Further, examples of T cell receptor modulators include, but 
are not limited to, proteins, peptides, polypeptides (e.g., 
soluble T cell receptors), fusion proteins and antibodies that 
immunospeci?cally binds to a ligand for a T cell receptor or 
a fragment thereof. 

[0076] The term “very little to no loss of the biological 
activities” as used herein refers to antibody activities, includ 
ing speci?c binding abilities of antibodies or antibody frag 
ments to a RSV antigen as measured by various immunologi 
cal assays, including, but not limited to ELISAs and 
radioimmunoassays. In one embodiment, the antibodies or 
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antibody fragments of the formulations of the invention retain 
approximately 50%, preferably 55%, 60%, 65%, 70%, 75%, 
80%, 85%, 90%, 95% or 98% of the ability to immunospe 
ci?cally bind to a RSV antigen as compared to a reference 
antibody or antibody fragment (e.g., SYNAGIS®) as mea 
sured by an immunological assay knoWn to one of skill in the 
art or described herein. For example, an ELISA based assay 
may be used to compare the ability of an antibody or fragment 
thereof to immunospeci?cally bind to a RSV antigen to a 
SYNAGIS® reference standard. In this assay, plates are 
coated With a RSV antigen and the binding signal of a set 
concentration of a SYNAGIS® reference standard is com 
pared to the binding signal of the same concentration of a test 
antibody or antibody fragment. 

4. BRIEF DESCRIPTION OF THE FIGURES 

[0077] FIG. 1 is a schematic diagram shoWing the outline 
for preparing puri?ed antibodies that immunospeci?cally 
bind to a RSV antigen. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

[0078] The liquid formulations of the present invention 
provide a ready-to-use preparation of an antibody or a frag 
ment thereof that immunospeci?cally binds to a RSV antigen 
for administering to a subject Without having to reconstitute 
the preparation accurately and aseptically and Waiting for a 
period of time until the solution clari?es before administering 
the formulation to the subject. It simpli?es the procedure of 
administering the formulation to a subject for a healthcare 
professional. Furthermore, due to its high stability during the 
storage, the formulations of the present invention can contain 
an antibody or a fragment thereof that immunospeci?cally 
binds to a RSV antigen at concentrations in the range of about 
15 mg/ml to about 300 mg/ml Without causing an adverse 
effect on the biological activities of the antibody or a fragment 
thereof due to protein aggregation and/ or fragmentation dur 
ing a prolonged storage. Such stability not only ensures the 
e?icacy of the antibodies or antibody fragments but also 
reduces possible risks of causing adverse effects on a subject. 
Furthermore, the use of feWer components in the formulation 
results in feWer risks of introducing contamination. In addi 
tion, the manufacturing process of the liquid formulations of 
the present invention is simpli?ed and more ef?cient than the 
manufacturing process for the lyophiliZed version because all 
stages of the manufacturing of the liquid formulations are 
carried out in an aqueous solution, involving no drying pro 
cess, such as lyophiliZation and freeZe-drying. Accordingly, it 
is more cost effective as Well. 

[0079] 5.1. Liquid Formulations of Anti-RSV Antibodies 
[0080] The liquid formulations of the present invention 
provide antibody formulations Which are substantially free of 
surfactant, inorganic salts, and/or other excipients and yet 
exhibit high stability during long periods of storage. In a 
speci?c embodiment, such antibody formulations are homo 
geneous. The formulations of the present invention comprise 
histidine at concentrations betWeen 1 and 100 mM and an 
antibody or a fragment thereof Which immunospeci?cally 
binds to a RSV antigen at concentrations of about 15 mg/ml to 
about 300 mg/ml. In one embodiment, the formulations of the 
invention do not comprise other ingredients except for Water 
or suitable solvents. In a speci?c embodiment, the antibody or 
antibody fragment that immunospeci?cally binds to a RSV 
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antigen Which is included in the liquid formulations of the 
invention is not SYNAGIS® or a fragment thereof. In an 
alternative embodiment, at least one of the antibodies or 
antibody fragments that is included in the liquid formulations 
of the invention comprises tWo or more antibodies or antibody 
fragments that immunospeci?cally bind to a RSV antigen 
Which is included in the liquid formulations of the invention 
is SYNAGIS® or a fragment thereof. 

[0081] In one embodiment, the antibody or antibody frag 
ment that immunospeci?cally binds to a RSV antigen Which 
is included in the liquid formulations of the invention is an 
antibody or antibody fragment comprising a VH domain and/ 
orVL domain listed in Table 1 , supra. In another embodiment, 
the antibody or antibody fragment that immunospeci?cally 
binds to a RSV antigen Which is included in the liquid for 
mulations of the invention is an antibody or antibody frag 
ment comprising one or more VH CDRs and/ or one or more 

VL CDRs in Table 1, supra. In another embodiment, the 
antibody or antibody fragment that immunospeci?cally binds 
to a RSV antigen Which is included in the liquid formulations 
of the invention is an antibody or antibody fragment conju 
gated to another moiety, including, but not limited to, a het 
erologous polypeptide, another antibody or another frag 
ment, a marker sequence, a diagnostic agent, a therapeutic 
agent, a radioactive metal ion, a polymer, albumin, and a solid 
support. In yet another embodiment, liquid formulations of 
the invention comprise tWo or more antibodies or antibody 
fragments that immunospeci?cally binds to a RSV antigen, 
Wherein at least one of the antibodies or antibody fragments is 
SYNAGIS® or a fragment thereof. 

[0082] The concentration of an antibody or a fragment 
thereof that immunospeci?cally binds to a RSV antigen 
Which is included in the liquid formulations of the invention 
is at least 15 mg/ml, at least 20 mg/ml, at least 25 mg/ml, at 
least 30 mg/ml, at least 35 mg/ml, at least 40 mg/ml, at least 
45 mg/ml, at least 50 mg/ml, at least 55 mg/ml, at least 60 
mg/ml, at least 65 mg/ml, at least 70 mg/ml, at least 75 mg/ml, 
at least 80 mg/ml, at least 85 mg/ml, at least 90 mg/ml, at least 
95 mg/ml, at least 100 mg/ml, at least 105 mg/ml, at least 110 
mg/ml, at least 115 mg/ml, at least 120 mg/ml, at least 125 
mg/ml, at least 130 mg/ml, at least 135 mg/ml, at least 140 
mg/ml, at least 150 mg/ml, at least 200 mg/ml, at least 250 
mg/ml, or at least 300 mg/ml. 
[0083] The concentration of histidine Which is included in 
the liquid formulations of the invention ranges from about 1 
mM to about 100 mM, about 10 mM to about 50 mM, about 
20 mM to about 30 mM, or about 23 mM to about 27 mM, and 
is most preferably about 25 mM. Histidine can be in the form 
of L-histidine, D-histidine, or a mixture thereof, but L-histi 
dine is the most preferable. Histidine can be also in the form 
of hydrates. Histidine may be used in a form of pharmaceu 
tically acceptable salt, such as hydrochloride (e.g., monohy 
drochloride and dihydrochloride), hydrobromide, sulfate, 
acetate, etc. The purity of histidine should be at least 98%, 
preferably at least 99%, and most preferably at least 99.5%. 
[0084] The pH of the formulation should not be equal to the 
isoelectric point of the particular antibody to be used in the 
formulation and may range from about 5.0 to about 7, pref 
erably about 5.5 to about 6.5, more preferably about 5.8 to 
about 6.2, and most preferably about 6.0. 
[0085] In addition to histidine and an antibody or a frag 
ment thereof that immunospeci?cally binds to a RSV antigen, 
the formulations of the present invention may further com 
prise glycine at a concentration of less than 100 mM, less than 
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50 mM, less than 3.0 mM, less than 2.0 mM, or less than 1.8 
mM, and most preferably 1.6 mM. The amount of glycine in 
the formulation should not cause a signi?cant buffering effect 
so that antibody precipitation at its isoelectric point can be 
avoided. Glycine may be also used in a form of pharmaceu 
tically acceptable salt, such as hydrochloride, hydrobromide, 
sulfate, acetate, etc. The purity of glycine should be at least 
98%, preferably at least 99%, and most preferably 99.5%. In 
a speci?c embodiment, glycine is included in the formula 
tions of the present invention. 

[0086] Optionally, the formulations of the present inven 
tion may further comprise other excipients, such as saccha 
rides (e.g., sucrose, mannose, trehalose, etc.) and polyols 
(e.g., mannitol, sorbitol, etc.). In one embodiment, the other 
excipient is a saccharide. In a speci?c embodiment, the sac 
charide is sucrose, Which is at a concentration ranging from 
betWeen about 1% to about 20%, preferably about 5% to 
about 15%, and more preferably about 8% to 10%. In another 
embodiment, the other excipient is a polyol. Preferably, hoW 
ever, the liquid formulations of the present invention do not 
contain mannitol. In a speci?c embodiment, the polyol is 
polysorbate (e.g., TWeen 20), Which is at a concentration 
ranging from betWeen about 0.001% to about 1%, preferably, 
about 0.01 to about 0.1. 

[0087] The liquid formulations of the present invention 
exhibit stability at the temperature ranges of 380 C.-42o C. for 
at least 60 days and, in some embodiments, not more than 120 
days, of 20° C.-24o C. for at least 1 year, of 2° C.-8o C. (in 
particular, at 40 C.) for at least 3 years, at least 4 years, or at 
least 5 years and at —200 C. for at least 3 years, at least 4 years, 
or at least 5 years, as assessed by high performance siZe 
exclusion chromatography (HPSEC). Namely, the liquid for 
mulations of the present invention have loW to undetectable 
levels of aggregation and/or fragmentation, as de?ned herein, 
after the storage for the de?ned periods as set forth above. 
Preferably, no more than 5%, no more than 4%, no more than 
3%, no more than 2%, no more than 1%, and most preferably 
no more than 0.5% of the antibody or antibody fragment 
forms an aggregate as measured by HPSEC, after the storage 
for the de?ned periods as set forth above. Furthermore, liquid 
formulations of the present invention exhibit almost no loss in 
biological activities of the antibody or antibody fragment 
during the prolonged storage under the condition described 
above, as assessed by various immunological assays includ 
ing, but not limited to, enzyme-linked immunosorbent assay 
(ELISA) and radioimmunoassay to measure the ability of the 
antibody or antibody fragment to immuno speci?cally bind to 
a RSV antigen, and by a C3a/C4a assay to measure the 
complement activating ability of the antibody. The liquid 
formulations of the present invention retain after the storage 
for the above-de?ned periods more than 80%, more than 
85%, more than 90%, more than 95%, more than 98%, more 
than 99%, or more than 99.5% of the initial biological activi 
ties of the formulation prior to the storage. 
[0088] The liquid formulations of the present invention can 
be prepared as unit dosage forms. For example, a unit dosage 
per vial may contain 1 ml, 2 ml, 3 ml, 4 ml, 5 ml, 6 ml, 7 ml, 
8 ml, 9 ml, 10 ml, 15 ml, or 20 ml of different concentrations 
of an antibody or a fragment thereof that immunospeci?cally 
binds to a RSV antigen ranging from about 15 mg/ml to about 
300 mg/ml. If necessary, these preparations can be adjusted to 
a desired concentration by adding a sterile diluent to each 
vial. 
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[0089] The invention encompasses stable liquid formula 
tions comprising a single antibody or fragment thereof that 
immunospeci?cally binds to a RSV antigen, With the proviso 
that said antibody is not SYNAGIS®. The invention also 
encompasses stable liquid formulations comprising tWo or 
more antibodies or fragments thereof that immunospeci? 
cally bind to a RSV antigen. In one embodiment, a stable 
liquid formulation of the invention comprises tWo or more 
antibodies or fragments thereof that immuno speci?cally bind 
to a RSV antigen, Wherein one of the antibodies or antibody 
fragments is SYNAGIS® or a fragment thereof. In an alter 
native embodiment, a stable liquid formulation of the inven 
tion comprises tWo or more antibodies or fragments thereof 
that immunospeci?cally bind to a RSV antigen, With the 
proviso that the antibodies or antibody fragments do not 
include SYNAGIS® or a fragment thereof. 

5.1.1 Antibodies Immunospeci?c for a RSV Antigen 

[0090] The invention relates to liquid formulations com 
prising antibodies that immunospeci?cally bind to a RSV 
antigen. In a preferred embodiment, the invention provides 
liquid formulations comprising one or more of the antibodies 
listed in Table 1, supra. 
[0091] The present invention encompasses stable liquid 
formulations comprising one or more analogues or deriva 
tives of one or more antibodies recited in Table 1, supra. Such 
antibodies or fragments thereof having increased a?inity for 
a RSV antigen Will result in increased ef?cacy for prophylac 
tic or therapeutic uses such that loWer serum titers are pro 
phylactically or therapeutically effective, thus alloWing 
administration of loWer dosages and/or reduced frequency of 
administration. Such antibodies or fragments thereof Which 
have increased af?nity for a RSV antigen may be obtained by 
introducing one or more amino acid residue modi?cations, 
such as amino acid substitutions, in the light-chain variable 
domain (VL) and/or heavy-chain variable domain (VH), of 
the antibodies listed in Table 1, supra. Furthermore, antibod 
ies or fragments having improved af?nity for a RSV antigen 
may be obtained by introducing one or more amino acid 
residue modi?cations, such as amino acid substitutions, in 
one or more complementarity determining regions (CDRs) of 
the VL and/or VH of the antibodies listed in Table 1, supra. 
[0092] Standard techniques knoWn to those of skill in the 
art can be used to introduce mutations (e.g., additions, dele 
tions, and/ or substitutions) in the nucleotide sequence encod 
ing an antibody of the invention, including, for example, 
site-directed mutagenesis and PCR-mediated mutagenesis 
Which results in amino acid substitutions. Preferably, the 
derivatives include less than 25 amino acid substitutions, less 
than 20 amino acid substitutions, less than 15 amino acid 
substitutions, less than 10 amino acid substitutions, less than 
5 amino acid substitutions, less than 4 amino acid substitu 
tions, less than 3 amino acid substitutions, or less than 2 
amino acid substitutions relative to the original molecule. In 
a preferred embodiment, the derivatives have conservative 
amino acid substitutions are made at one or more predicted 
non-essential amino acid residues (i.e., amino acid residues 
Which are not critical for the antibody to immunospeci?cally 
bind to a RSV antigen). A “conservative amino acid substi 
tution” is one in Which the amino acid residue is replaced With 
an amino acid residue having a side chain With a similar 
charge. Families of amino acid residues having side chains 
With similar charges have been de?ned in the art. These fami 
lies include amino acids With basic side chains (e.g., lysine, 
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arginine, histidine), acidic side chains (e.g., aspartic acid, 
glutamic acid), uncharged polar side chains (e.g., glycine, 
asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
nonpolar side chains (e. g., alanine, valine, leucine, isoleu 
cine, proline, phenylalanine, methionine, tryptophan), beta 
branched side chains (e.g., threonine, valine, isoleucine) and 
aromatic side chains (e.g., tyrosine, phenylalanine, tryp 
tophan, histidine). Alternatively, mutations can be introduced 
randomly along all or part of the coding sequence, such as by 
saturation mutagenesis, and the resultant mutants can be 
screened for biological activity to identify mutants that retain 
activity. FolloWing mutagenesis, the encoded antibody can be 
expressed and the activity of the antibody can be determined. 
[0093] The antibody generated by introducing substitu 
tions in the VH domain, VH CDRs, VL domain and/or VL 
CDRs of an antibody listed in Table 1 can be tested in vitro 
and in vivo, for example, for its ability to bind to a RSV 
antigen (by, e. g., immunoassays including, but not limited to 
ELISAs and BLAcore), or for its ability to prevent, treat, 
manage or ameliorate a RSV infection or a symptom thereof. 

[0094] In a speci?c embodiment, an antibody that immu 
nospeci?cally binds to a RSV infection comprises a nucle 
otide sequence that hybridiZes to the nucleotide sequence 
encoding an antibody listed in Table 1 under stringent condi 
tions, e.g., hybridiZation to ?lter-bound DNA in 6x sodium 
chloride/ sodium citrate (SSC) at about 45 1C folloWed by one 
or more Washes in 0.2><SSC/0.1% SDS at about 50-65 lC, 
under highly stringent conditions, e.g., hybridiZation to ?lter 
bound nucleic acid in 6><SSC at about 450 C. folloWed by one 
or more Washes in 0.1><SSC/0.2% SDS at about 68 1C, or 
under other stringent hybridiZation conditions Which are 
knoWn to those of skill in the art (see, for example, Ausubel, 
F. M. et al., eds., 1989, Current Protocols in Molecular Biol 
ogy, Vol. I, Green Publishing Associates, Inc. and John Wiley 
& Sons, Inc., NeW York at pages 631-636 and 2.103). 
[0095] In a speci?c embodiment, an antibody that immu 
nospeci?cally binds to a RSV antigen comprises an amino 
acid sequence of a VH domain or an amino acid sequence a 
VL domain encoded by a nucleotide sequence that hybridiZes 
to the nucleotide sequence encoding the VH orVL domains of 
an antibody listed in Table 1 under stringent conditions, e. g., 
hybridiZation to ?lter-bound DNA in 6x sodium chloride/ 
sodium citrate (SSC) at about 45 1C folloWed by one or more 
Washes in 0.2><SSC/0.1% SDS at about 50-65 lC, under 
highly stringent conditions, e.g., hybridiZation to ?lter-bound 
nucleic acid in 6><SSC at about 45 1C folloWed by one or more 
Washes in 0.1><SSC/0.2% SDS at about 68 1C, or under other 
stringent hybridiZation conditions Which are knoWn to those 
of skill in the art (see, for example, Ausubel, F. M. et al., eds., 
1989, Current Protocols in Molecular Biology, Vol. I, Green 
Publishing Associates, Inc. and John Wiley & Sons, Inc., NeW 
York at pages 63.1-63.6 and 2.103). 
[0096] In another embodiment, an antibody that immuno 
speci?cally binds to a RSV antigen comprises an amino acid 
sequence of a VH CDR and/or an amino acid sequence of a 
VL CDR encoded by a nucleotide sequence that hybridiZes to 
the nucleotide sequence encoding any one of the VH CDRs or 
VL CDRs listed in Table 1 or Table 2 under stringent condi 
tions e.g., hybridiZation to ?lter-bound DNA in 6x sodium 
chloride/ sodium citrate (SSC) at about 45 1C folloWed by one 
or more Washes in 0.2><SSC/0.1% SDS at about 50-65 lC, 
under highly stringent conditions, e.g., hybridiZation to ?lter 
bound nucleic acid in 6><SSC at about 45 1C folloWed by one 
or more Washes in 0.1><SSC/0.2% SDS at about 68 1C, or 
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under other stringent hybridization conditions Which are 
knoWn to those of skill in the art. 

[0097] In a speci?c embodiment, an antibody that immu 
nospeci?cally binds to a RSV antigen comprises an amino 
acid sequence of a VH domain and/or VL domain that is at 
least 35%, at least 40%, at least 45%, at least 50%, at least 
55%, at least 60%, at least 65%, at least 70%, at least 75%, at 
least 80%, at least 85%, at least 90%, at least 95%, or at least 
99% identical to the amino acid sequence of a VH domain 
and/ or aVL domain of an antibody listed in Table 1, and/or an 
amino acid sequence of one or more VL CDRs. The determi 
nation of percent identity of tWo amino acid sequences can be 
determined by any method knoWn to one skilled in the art, 
including BLAST protein searches. 
[0098] In another embodiment, an antibody that immuno 
speci?cally binds to a RSV antigen comprises an amino acid 
sequence of one or more VH CDRs and/or an amino acid 

sequence of one or more VL CDRs that are at least 35%, at 

least 40%, at least 45%, at least 50%, at least 55%, at least 
60%, at least 65%, at least 70%, at least 75%, at least 80%, at 
least 85%, at least 90%, at least 95%, or at least 99% identical 
to any of one of the VH CDRs and/or any of the VL CDRs of 
an antibody listed in Table 1 or Table 2. 

[0099] In a speci?c embodiment, an antibody or fragment 
thereof that immunospeci?cally binds to a RSV antigen com 
prises one or more amino acid residue substitutions of the 
amino acid residues indicated in bold face and underlining in 
Table 2 (see Section 3, supra). In another speci?c embodi 
ment, an antibody or a fragment thereof that immunospeci? 
cally binds to a RSV antigen comprises a VH domain having 
an amino acid sequence of any one of the VH domains listed 
in Table 1 (see Section 3) and/or a VL domain having an 
amino acid sequence of any one of the VL domains listed in 
Table 1. In another embodiment, an antibody or a fragment 
thereof that immunospeci?cally binds to a RSV antigen com 
prises one, tWo or more of the VH CDRs listed in Table 1 
and/ or Table 2, and/or one or more of the VL CDRs listed in 
Table 1 and/or Table 2. In yet another embodiment, an anti 
body or fragment thereof that immunospeci?cally binds to a 
RSV antigen comprises a VH CDR1 and a VL CDR1; a VH 
CDR1 and a VL CDR2; a VH CDR1 and a VL CDR3; a VH 
CDR2 and a VL CDR1; VH CDR2 and VL CDR2; a VH 
CDR2 and a VL CDR3; a VH CDR3 and a VH CDR1; a VH 
CDR3 and a VL CDR2; a VH CDR3 and a VL CDR3; a VH 
1. CDR1, a VH CDR2 and a VL CDR1; a VH CDR1, a VH 
CDR2 and a VL CDR2; a VH CDR1, a VH CDR2 and a VL 
CDR3; a VH CDR2, a VH CDR3 and a VL CDR1, a VH 
CDR2, a VH CDR3 and a VL CDR2; a VH CDR2, a VH 
CDR2 and a VL CDR3; a VH CDR1, a VL CDR1 and a VL 
CDR2; a VH CDR1, a VL CDR1 and a VL CDR3; a VH 
CDR2, aVL CDR1 and aVL CDR2; aVH CDR2, aVL CDR1 
and a VL CDR3; a VH CDR3, a VL CDR1 and a VL CDR2; 
aVH CDR3, aVL CDR1 and aVL CDR3; aVH CDR1, aVH 
CDR2, a VH CDR3 and a VL CDR1; a VH CDR1, a VH 
CDR2, a VH CDR3 and a VL CDR2; a VH CDR1, a VH 
CDR2, a VH CDR3 and a VL CDR3; a VH CDR1, a VH 
CDR2, a VL CDR1 and a VL CDR2; a VH CDR1, a VH 
CDR2, a VL CDR1 and a VL CDR3; a VH CDR1, a VH 
CDR3, a VL CDR1 and a VL CDR2; a VH CDR1, a VH 
CDR3, a VL CDR1 and a VL CDR3; a VH CDR2, a VH 
CDR3, a VL CDR1 and a VL CDR2; a VH CDR2, a VH 
CDR3, a VL CDR1 and a VL CDR3; a VH CDR2, a VH 
CDR3, a VL CDR2 and a VL CDR3; a VH CDR1, a VH 
CDR2, a VH CDR3, a VL CDR1 and a VL CDR2; a VH 
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CDR1, a VH CDR2, a VH CDR3, a VL CDR1 and a VL 
CDR3; a VH CDR1, a VH CDR2, a VL CDR1, a VL CDR2, 
and aVL CDR3; aVH CDR1, aVH CDR3, aVL CDR1, aVL 
CDR, and a VL CDR3; a VH CDR2, a VH CDR3, a VL 
CDR1, a VL CDR2, and a VL CDR3; or any combination 
thereof of the VH CDRs and VL CDRs listed in Table 1, 
and/or Table 2, supra. Such antibodies and methods for pre 
paring them are disclosed in copending US. patent applica 
tion Ser. Nos. 09/724,396 and 09/724,531, both ?led Nov. 28, 
2000, entitled “Methods of Administering/Dosing Anti-RSV 
Antibodies for Prophylaxis and Treatment” and by J . Young et 
al.; continuation-in-part application Ser. Nos. 09/ 996,288 and 
09/ 996,265, both ?led Nov. 28, 2001, also entitled “Methods 
of Administering/Dosing Anti-RSV Antibodies for Prophy 
laxis and Treatment” byYoung et al.; and continuation-in-part 
application Ser. No. 10/403,180, ?led Mar. 31, 2003, all of 
Which are hereby incorporated by reference in their entireties. 
In certain embodiments, the antibodies or fragments thereof 
that immunospeci?cally bind to a RSV antigen do not com 
prise a VH CDR, a VL CDR, the VH domain or the VL 
domain of SYNAGIS®. 

[0100] The present invention also encompasses the liquid 
formulations comprising antibodies that are not those listed in 
Table 1, Which immunospeci?cally bind to a RSV antigen. In 
other Words, the invention encompasses liquid formulations 
of any antibodies and fragments thereof Which immunospe 
ci?cally bind to one or more RSV antigens. Further, the 
invention encompasses liquid formulations comprising one 
or more of the novel antibodies, fragments and other biologi 
cal or macromolecules that immunospeci?cally bind to one or 
more RSV antigens. These novel agents are disclosed in detail 
in pending US. patent application Ser. No. 09/865,499 ?led 
May 25, 2001, Which is hereby incorporated by reference in 
its entirety. 
[0101] Preferably, the antibodies or fragments thereof con 
tained in the formulations of the invention immunospeci? 
cally bind to a RSV antigen regardless of the strain of RSV. 
Alternatively, the antibodies or fragments thereof may differ 
entially or preferentially bind to RSV antigens from one 
strain of RSV versus another RSV strain, as assessed, for 
example, by competitive immunoassays. In a speci?c 
embodiment, the antibodies or fragments thereof contained in 
the formulations of the present invention immuno speci?cally 
bind to the RSV F glycoprotein, G glycoprotein or SH pro 
tein. In a preferred embodiment, the antibodies or fragments 
thereof immunospeci?cally bind to the RSV F glycoprotein. 
In another preferred embodiment, the antibodies or fragments 
thereof contained in the formulations of the present invention 
immunospeci?cally bind to the A, B, or C antigenic sites of 
the RSV F glycoprotein. In certain embodiments, such anti 
bodies are not SYNAGIS®. 

[0102] Antibodies contained in the formulations of the 
invention include, but are not limited to, monoclonal antibod 
ies, multispeci?c antibodies, human antibodies, humanized 
antibodies, chimeric antibodies, single-chain. Fvs (scFv), 
single domain antibodies, single chain antibodies, Fab frag 
ments, F(ab)2 fragments, disul?de-linked Fvs (sdFv), and 
anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-bind 
ing fragments of any of the above. In particular, antibodies of 
the present invention include immuno globulin molecules and 
immunologically active fragments of immunoglobulin mol 
ecules, i.e., molecules that contain an antigen binding site that 
immunospeci?cally binds to a RSV antigen. The immuno 








































































































































