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(57) ABSTRACT 

The invention relates to stable, multi-dose liquid composi 
tions containing proteins, in particular, but not exclusively 
stable antibodies, and to the use of said compositions in 
therapy, in particular for the subcutaneous delivery of said 
stable protein. 
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STABLE MULT-DOSE COMPOSITIONS 
COMPRISING AN ANTIBODY ANDA 

PRESERVATIVE 

FIELD OF THE INVENTION 

0001. The invention relates to stable, multi-dose liquid 
compositions containing proteins, in particular, but not exclu 
sively stable antibodies, and to the use of said compositions in 
therapy, in particular for the subcutaneous delivery of said 
stable protein. 

BACKGROUND OF THE INVENTION 

0002 Immunoglobulins, monoclonal antibodies (mAbs) 
and humanized antibodies have been in development as phar 
maceutical products for a number of years. There is a clear 
incentive for developing multi-dose formulations of mAbs 
due to the potential for repeated dosage which results in 
higher convenience for the patient. However, multi-dose for 
mulations must contain antimicrobial agents to protect them 
from microbial contamination during multiple dosage with 
drawal. Multi-dose formulations containing preservatives 
offer several advantages over single dose containers. For 
example, product wastage is minimized because different 
sized doses may be obtained from the same container. Addi 
tionally, doses may be obtained from the same container over 
a period of time without the concern for microbial growth. 
Furthermore, packaging is minimized because multiple doses 
are supplied in a single vial. 
0003. There is therefore a great need for a stable, multi 
dose liquid pharmaceutical antibody composition. 
0004. However, the effect of the preservative on protein 
stability is a major concern. Anti-microbial preservatives are 
known to interact with proteins and cause stability problems 
Such as aggregation. Thus, identifying formulation-compat 
ible preservatives at concentrations that also provide the 
desired antimicrobial efficacy is a major challenge during 
drug product development. There is a general consensus that 
development of high-concentration formulations of mAbs 
poses serious challenges with respect to the physical and 
chemical stability of the mab, such as increased formation of 
soluble as well as insoluble aggregates which enhance the 
probability of an immunogenic response as well as give rise to 
low bioactivity. 
0005 Aggregate formation by a polypeptide during stor 
age of a liquid pharmaceutical composition can adversely 
affect biological activity of that polypeptide, resulting in loss 
of therapeutic efficacy of the pharmaceutical composition. 
Furthermore, aggregate formation may cause other problems 
Such as blockage of tubing, membranes, or pumps when the 
polypeptide-containing pharmaceutical composition is 
administered using an infusion system. 
0006 US 2004/0009168 (Kaisheva et al) describes a mul 
tidose IgG formulation comprising a preservative. WO 2008/ 
071394 (F. Hoffmann-La Roche) describes a stable pharma 
ceutical parenteral formulation containing an amyloid-beta 
peptide antibody. US 2007/0053871 (Li et al) describes a 
stable pharmaceutical formulation comprising a protein or 
antibody, a destabilizing concentration of preservative and a 
stabilizing concentration of osmolyte. WO 00/15224 (Eli 
Lilly and Company) describes a stable, soluble formulation 
comprising a protein, hydrophobic preservative and nicotina 
mide. WO 2008/121615 (MedImmune, Inc) describes a high 
concentration liquid formulation of an antibody. WO 2009/ 
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070642 (MedImmune, Inc) describes stable lyophilised for 
mulations of bispecific antibodies. US 2004/0197324 (Ge 
nentech, Inc) describes high concentration antibody and 
protein formulations with reduced viscosity, that are stable, 
relatively isotonic and are of low turbidity. US 2008/01 12953 
(Amgen, Inc) describes a stable formulation comprising an 
EGFR antibody and a glutamic acid buffer. U.S. Pat. No. 
6,875.432 (Genentech, Inc) describes a concentrated protein 
formulation with reduced viscosity. U.S. Pat. No. 6,685.940 
(Genentech, Inc) describes a stable lyophilised protein for 
mulation suitable for subcutaneous administration. US 2008/ 
007 1063 (MedImmune, Inc) describes a stable formulation 
comprising a variant Fc region that improves stability by 
reducing the propensity to rapidly aggregate. 

SUMMARY OF THE INVENTION 

0007 According to a first aspect of the invention, there is 
provided a stable, multi-dose liquid composition comprising 
an antibody and one or more preservatives. 
0008 According to a second aspect of the invention, there 

is provided a stable, multi-dose liquid composition as defined 
herein for use in therapy. 

DETAILED DESCRIPTION OF THE INVENTION 

0009. According to a first aspect of the invention, there is 
provided a stable, multi-dose liquid composition comprising 
an antibody and one or more preservatives. 
0010. It has been reported that monoclonal antibody for 
mulations containing preservatives, such as phenol, result in 
soluble and insoluble protein aggregates. Although phenol is 
used in many peptide and protein-based drugs, there are sev 
eral reports of interactions between this preservative and pro 
tein formulations. It has furthermore been reported that ben 
Zyl alcohol causes aggregation of recombinant human 
interferon-Y (rhIFN-Y), recombinant human granulocyte 
colony stimulating factor (rhGCSF), recombinant human 
interleukin-1 receptor antagonist (rhIL-1 ra), and monoclonal 
antibody formulations. It is common knowledge that most 
protein aggregation is associated with protein conformational 
denaturation or instability. Benzyl alcohol has been demon 
strated to bind to and accelerate aggregation of partially 
unfolded proteins. In studies with a monoclonal antibody 
formulation, a concentration of 1% benzyl alcohol resulted in 
cloudiness and the formation of soluble aggregates. Concen 
trations of benzyl alcohol greater than 2% in the same mono 
clonal antibody formulation resulted in precipitation of the 
protein. 
0011 Data is presented herein which surprisingly shows 
that formulations containing an antibody in combination with 
a variety of differing preservatives, resulted in formulations 
with a low content of aggregates during 4 weeks of storage at 
40° C. and storage at 5° C. and 40°C. for 3 months. 
0012. The term “stable composition” refers to a composi 
tion with satisfactory physical stability, satisfactory chemical 
stability or satisfactory physical and chemical stability. 
0013 The term "physical stability” of the protein compo 
sition as used herein refers to the tendency of the protein to 
form biologically inactive and/or insoluble aggregates of the 
protein as a result of exposure of the protein to thermo 
mechanical stresses and/or interaction with interfaces and 
Surfaces that are destabilizing, such as hydrophobic Surfaces 
and interfaces. Physical stability of the aqueous protein com 
positions is evaluated by means of visual inspection and/or 



US 2013/O 136733 A1 

turbidity measurements after exposing the composition filled 
in Suitable containers (e.g. cartridges or vials) It is an inherent 
quality of highly concentrated formulations of mabs to 
exhibit opalescence due to Raleigh scattering. Thus, a com 
position cannot be classified as physically unstable with 
respect to protein aggregation, when it shows visual turbidity 
in daylight. However, when there are precipitates or phase 
separation visible in day light the formulation is classified as 
physically unstable. 
0014. The term “chemical stability” of the protein compo 
sition as used herein refers to chemical covalent changes in 
the protein structure leading to formation of chemical degra 
dation products with potential less biological potency and/or 
potential increased immunogenic properties compared to the 
native protein structure. Various chemical degradation prod 
ucts can be formed depending on the type and nature of the 
native protein and the environment to which the protein is 
exposed. Elimination of chemical degradation can most prob 
ably not be completely avoided and increasing amounts of 
chemical degradation products is often seen during Storage 
and use of the protein composition is well-known by the 
person skilled in the art. Most proteins are prone to deamida 
tion, a process in which the side chain amide group in 
glutaminyl or asparaginyl residues is hydrolysed to form a 
free carboxylic acid. Other degradation pathways involve 
formation of high molecular weight transformation products 
where two or more protein molecules are covalently bound to 
each other through transamidation and/or disulfide interac 
tions leading to formation of covalently bound dimer, oligo 
mer and polymer degradation products (Stability of Protein 
Pharmaceuticals, Ahern. T. J. & Manning M. C., Plenum 
Press, New York 1992). 
0015. Oxidation (of for instance methionine residues) can 
be mentioned as another variant of chemical degradation. The 
chemical stability of the protein composition can be evaluated 
by measuring the amount of the chemical degradation prod 
ucts at various time-points after exposure to different envi 
ronmental conditions (the formation of degradation products 
can often be accelerated by for instance increasing tempera 
ture). The amount of each individual degradation product is 
often determined by separation of the degradation products 
depending on molecule size and/or charge using various chro 
matography techniques (e.g. SEC-HPLC and/or RP-HPLC). 
0016 SEC-HPLC is in particular used for quantification 
of protein aggregates. The samples may for instance be analy 
sed using a TSKG3000 SWXL column, isocratic elution and 
subsequent UV detection at 214 nm. This method is used to 
determine monomeric IgG content and % High Molecular 
Weight Proteins (HMWP) consisting of dimeric species or 
larger which are separated according to size by the gel resin. 
The monomeric content and % HMWP are determined rela 
tive to the total protein content detected by the method. 
0017. Hence, as outlined above, a stable composition 
refers to a composition with satisfactory physical stability, 
satisfactory chemical stability or satisfactory physical and 
chemical stability. A satisfactory stability of a formulation 
may be measured by the increase of %. High Molecular 
Weight Proteins (A% HMWP). A satisfactory stability of a 
formulation may be one wherein the increase is less than 10% 
and preferably less than 5% of the protein found as an aggre 
gate (A% HMWP) in the formulation over the testing period. 
In general, a composition must be stable during use and 
storage (in compliance with recommended use and storage 
conditions) until the expiration date is reached. 

May 30, 2013 

(0018. The term “protein”, “polypeptide' and “peptide' as 
used herein means a compound composed of at least five 
constituent amino acids connected by peptide bonds. The 
constituent amino acids may be from the group of the amino 
acids encoded by the genetic code and they may be natural 
amino acids which are not encoded by the genetic code, as 
well as synthetic amino acids. Natural amino acids which are 
not encoded by the genetic code are e.g. hydroxyproline, 
y-carboxyglutamate, ornithine, phosphoserine, D-alanine 
and D-glutamine. Synthetic amino acids comprise amino 
acids manufactured by chemical synthesis, i.e. D-isomers of 
the amino acids encoded by the genetic code Such as D-ala 
nine and D-leucine, Aib (a-aminoisobutyric acid), Abu 
(C.-aminobutyric acid), Tle (tert-butylglycine), B-alanine, 
3-aminomethylbenzoic acid and anthranilic acid. 
0019. The term “preservative' refers to pharmaceutically 
acceptable excipients which prevent the growth of micro 
organisms within the composition. More particularly, the 
invention provides a preservative containing multi-dose liq 
uid composition which protects the composition against 
microbial contamination. 
0020. In one embodiment, the preservative is present 
within the composition in an amount of between 0.001 to 2% 
(w/v). In one embodiment, the preservative is present within 
the composition in an amount of between 0.002 to 1% (w/v). 
0021. In one embodiment, the one or more preservative is 
selected from phenol, m-cresol, benzyl alcohol, chlorobu 
tanol, ethanol, phenoxyethanol, p-chlor-m-cresol, methyl 
paraben, propyl paraben, benzalkonium chloride, thiomersal 
or any combinations thereof. In one embodiment, the one or 
more preservative is selected from phenol, m-cresol, benzyl 
alcohol and chlorobutanol. 
0022. In one embodiment, the composition comprises a 
single preservative. In one embodiment, the composition 
comprises a single preservative selected from phenol, 
m-cresol, benzyl alcohol, chlorobutanol, ethanol, phenoxy 
ethanol, p-chlor-m-cresol, methyl paraben, propyl paraben, 
benzalkonium chloride and thiomersal. 
0023. When the composition comprises phenol as a single 
preservative, phenol is typically present within the composi 
tion in an amount from 0.1 to 1% (w/v), such as 0.1 to 0.5% 
(w/v), such as 0.15 or 0.5% (w/v), in particular, 0.25 to 0.5% 
(w/v). 
0024. When the composition comprises m-cresol as a 
single preservative, m-cresol is typically present within the 
composition in an amount from 0.1 to 1% (w/v), such as 0.1 
to 0.5% (w/v), such as 0.15 or 0.35% (w/v), in particular, 
approximately 0.3% (w/v). 
0025. When the composition comprises benzyl alcohol as 
a single preservative, benzyl alcohol is typically present 
within the composition in an amount from 0.1 to 2% (w/v), 
such as 0.1 to 1.5% (w/v), such as 0.5 or 1.1% (w/v), in 
particular, approximately 1% (w/v). 
0026. When the composition comprises chlorobutanol as a 
single preservative, chlorobutanol is typically present within 
the composition in an amount from 0.1 to 1% (w/v), Such as 
0.25 to 0.75% (w/v), such as 0.3 or 0.6% (w/v), in particular, 
approximately 0.3 to 0.5% (w/v). 
0027. When the composition comprises methyl parabenas 
a single preservative, methyl paraben is typically present 
within the composition in an amount from 0.1 to 0.5% (w/v), 
such as approximately 0.2% (w/v). 
0028. When the composition comprises propyl paraben as 
a single preservative, propyl paraben is typically present 
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within the composition in an amount from 0.1 to 0.5% (w/v), 
such as approximately 0.2% (w/v). 
0029 When the composition comprises phenoxyethanol 
as a single preservative, phenoxyethanol is typically present 
within the composition in an amount from 0.1 to 2% (w/v), 
Such as approximately 1% (w/v). 
0030. When the composition comprises thiomersal as a 
single preservative, thiomersal is typically present within the 
composition in an amount from 0.002 to 0.01% (w/v). 
0031. In a yet further embodiment, the composition com 
prises a single preservative selected from phenol, m-cresol, 
benzyl alcohol and chlorobutanol. 
0032. In one embodiment, the composition comprises two 
or more preservatives. In one embodiment, the composition 
comprises two preservatives. Data is presented herein which 
Surprisingly demonstrates that a lower amount of aggregates 
were observed for compositions comprising two preserva 
tives when compared with the aggregation observed for the 
individual preservatives. In a yet further embodiment, the 
composition comprises two preservatives selected from phe 
nol, m-cresol, benzyl alcohol, chlorobutanol, ethanol, phe 
noxyethanol, p-chlor-m-cresol, methyl paraben, propyl para 
ben, benzalkonium chloride and thiomersal. In a still yet 
further embodiment, the composition comprises two preser 
Vatives selected from phenol, m-cresol, benzyl alcohol and 
chlorobutanol. Examples of Such compositions comprising 
two preservatives include: phenol and m-cresol; and benzyl 
alcohol and chlorobutanol. 
0033. It will be appreciated that when two or more preser 
Vatives are present within the composition, the concentration 
of each individual preservative will typically be lower than 
when a single preservative is used. 
0034) For example, when the composition comprises phe 
nol and m-cresol as a two preservative containing composi 
tion, phenol is typically present within the composition in an 
amount from 0.1 to 0.75% (w/v), such as 0.1 to 0.5% (w/v), 
e.g. 0.15 or 0.5% (w/v) and m-cresol is typically present 
within the composition in an amount from 0.1 to 0.5% (w/v), 
such as 0.15 to 0.4% (w/v), e.g. 0.18 or 0.35% (w/v). 
0035. Furthermore, when the composition comprises ben 
Zyl alcohol and chlorobutanol as a two preservative contain 
ing composition, benzyl alcohol is typically present within 
the composition in an amount from 0.25 to 1% (w/v), such as 
0.4 to 0.9% (w/v), e.g. 0.5 or 0.8% (w/v) and chlorobutanol is 
typically present within the composition in an amount from 
0.1 to 0.5% (w/v), such as 0.1 to 0.4% (w/v), e.g. 0.11 or 0.3% 
(w/v). 
0036. In one embodiment, the composition additionally 
comprises a salt. In some embodiments, the salt can have a 
buffering capacity at the relevant pH. In one embodiment, the 
salt is an inorganic salt, oran organic salt or a combination of 
one or more of these. In one embodiment, the salt is selected 
from the group consisting of Sodium chloride, magnesium 
chloride, Sodium thiocyanate, ammonium thiocyanate, 
ammonium Sulfate, ammonium chloride, calcium chloride, 
arginine hydrochloride, Zinc chloride, sodium acetate, amino 
acids or a combination thereof. 

0037. In one embodiment, the salt is sodium chloride or 
magnesium chloride, optionally in combination with other 
salts. In one embodiment, the salt is arginine hydrochloride. 
In one embodiment, the salt is a combination of an inorganic 
salt and arginine hydrochloride. 
0038. In one embodiment, the salt is an amino acid. In one 
embodiment the L-stereoisomer of the amino acid is used. In 
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one embodiment, the salt is selected from arginine, glycine, 
lysine, aspartic acid, or glutamic acid, or a combination 
thereof. In one embodiment, the amino acid is arginine or 
glycine. In one embodiment, the amino acid is arginine. Such 
as L-arginine. The amino acid can be added to the composi 
tion in its salt form or in its free form, whatever is suitable. 
0039. In one embodiment, the composition additionally 
comprises a buffer. In one embodiment, the buffer is a suitable 
pharmaceutically acceptable buffer, which comprises both a 
pharmaceutically acceptable base and a pharmaceutically 
acceptable acid. In one embodiment, the buffer has a pKa of 
between 4 and 8, such as 5 to 7. In some embodiments, the 
buffer may be a salt. 
0040. Examples of pharmaceutically acceptable acid and 
bases may include inorganic as well as organic non-toxic 
acid/bases Such as is well-known in the art. Examples are 
dosodium acetate, Sodium carbonate, citrate, glycylglycine, 
histidine, glycine, lysine, arginine, maleate, Succinate, 
Sodium dihydrogen phosphate, disodium hydrogen phos 
phate, sodium phosphate, and tris(hydroxymethyl)-amino 
methane, or mixtures thereof. Each one of these specific 
buffers constitutes an alternative embodiment of the inven 
tion. In one embodiment, the pharmaceutically acceptable 
buffer comprises histidine, maleate, Succinate, phosphate, or 
tris(hydroxymethyl)-amino methane. In one embodiment, 
the pharmaceutically acceptable buffer comprises histidine. 
0041. In one embodiment, the buffer has a pKa value +1 
pH unit from the target pH of the composition. 
0042. In one embodiment, the composition is buffered to a 
pH of between 5 and 7, such as a pH of 5.0, 5.1, 5.2, 5.3, 5.4, 
5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4., 6.5, 6.6, 6.7, 6.8, 
6.9 or 7.0, or to a pH as defined by any ranges there between. 
In one embodiment, the composition is buffered to a pH of 
between 6.0 and 7.0, such as 6.0, 6.1, 6.2, 6.3, 6.4., 6.5, 6.6, 
6.7, 6.8, 6.9 or 7.0, or to a pH as defined by any ranges there 
between. In one embodiment, the composition is buffered to 
a pH of between 6.0 and 6.5. In one embodiment, the com 
position is buffered to a pH of 6.0 or 6.5, such as 6.5. 
0043. In one embodiment, the composition additionally 
comprises a surfactant. In one embodiment of the invention 
the Surfactant is selected from a detergent, ethoxylated castor 
oil, polyglycolyzed glycerides, acetylated monoglycerides, 
Sorbitan fatty acid esters, polyoxypropylene-polyoxyethyl 
ene block polymers (eg. poloxamers such as Pluronic R. F68, 
poloxamer 188 and 407, Triton X-100), polyoxyethylene sor 
bitan fatty acid esters, polyoxyethylene and polyethylene 
derivatives such as alkylated and alkoxylated derivatives 
(Polysorbates, e.g. Tween-20. Tween-40, Tween-80 and Brij 
35), monoglycerides or ethoxylated derivatives thereof, dig 
lycerides or polyoxyethylene derivatives thereof, alcohols, 
glycerol, lectins and phospholipids (eg. phosphatidyl serine, 
phosphatidylcholine, phosphatidylethanolamine, phosphati 
dyl inositol, diphosphatidyl glycerol and sphingomyelin), 
derivates of phospholipids (eg. dipalmitoyl phosphatidic 
acid) and lysophospholipids (eg. palmitoyllysophosphatidyl 
L-serine and 1-acyl-sn-glycero-3-phosphate esters of ethano 
lamine, choline, serine or threonine) and alkyl, alkoxyl (alkyl 
ester), alkoxy (alkyl ether)-derivatives of lysophosphatidyl 
and phosphatidylcholines, e.g. lauroyl and myristoyl deriva 
tives of lysophosphatidylcholine, dipalmitoylphosphatidyl 
choline, and modifications of the polar head group, that is 
cholines, ethanolamines, phosphatidic acid, serines, thre 
onlines, glycerol, inositol, and the positively charged 
DODAC, DOTMA, DCP, BISHOP, lysophosphatidylserine 
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and lysophosphatidylthreonine, and glycerophospholipids 
(eg. cephalins), glyceroglycolipids (eg. galactopyransoide), 
sphingoglycolipids (eg. ceramides, gangliosides), dode 
cylphosphocholine, hen egg lysolecithin, fusidic acid deriva 
tives-(e.g. sodium tauro-dihydrofusidate etc.), long-chain 
fatty acids and salts thereof C6-C12 (eg. oleic acid and 
caprylic acid), acylcarnitines and derivatives, N-acylated 
derivatives of lysine, arginine or histidine, or side-chain acy 
lated derivatives of lysine or arginine, N-acylated deriva 
tives of dipeptides comprising any combination of lysine, 
arginine or histidine and a neutral or acidic amino acid, N'- 
acylated derivative of a tripeptide comprising any combina 
tion of a neutral amino acid and two charged amino acids, 
DSS (docusate sodium, CAS registry no 577-11-7), docu 
sate calcium, CAS registry no 128-49-4), docusate potas 
sium, CAS registry no 7491-09-0), SDS (sodium dodecyl 
Sulphate or sodium lauryl Sulphate), Sodium caprylate, cholic 
acid or derivatives thereof, bile acids and salts thereof and 
glycine or taurine conjugates, urSodeoxycholic acid, sodium 
cholate, Sodium deoxycholate, Sodium taurocholate, sodium 
glycocholate, N-Hexadecyl-N,N-dimethyl-3-ammonio-1- 
propanesulfonate, anionic (alkyl-aryl-Sulphonates) monova 
lent surfactants, Zwitterionic surfactants (e.g. N-alkyl-N,N- 
dimethylammonio-1-propanesulfonates, 3-cholamido-1- 
propyldimethylammonio-1-propanesulfonate, cationic 
Surfactants (quaternary ammonium bases) (e.g. cetyl-trim 
ethylammonium bromide, cetylpyridinium chloride), non 
ionic Surfactants (eg. Dodecyl B-D-glucopyranoside), poloX 
amines (eg. Tetronics), which are tetrafunctional block 
copolymers derived from sequential addition of propylene 
oxide and ethylene oxide to ethylenediamine, or the surfac 
tant may be selected from the group of imidazoline deriva 
tives, or mixtures thereof. Each one of these specific surfac 
tants constitutes an alternative embodiment of the invention. 
In one embodiment, the surfactant is Tween 80 (i.e. polysor 
bate 80). 
0044) The use of a surfactant in pharmaceutical composi 
tions is well-known to the skilled person. For convenience, 
reference is made to Remington: The Science and Practice of 
Pharmacy, 20' edition, 2000. 
0045. In one embodiment, the surfactant is present within 
the composition in an amount of below 0.01%. In one 
embodiment, the Surfactant is present within the composition 
in an amount of below 0.0075%, i.e between 0.001% and 
0.005%, such as 0.001%. In one embodiment, no surfactant is 
present. 
0046. In one embodiment, the composition additionally 
comprises a tonicity modifying agent. Examples of Suitable 
tonicity modifying agents include salts (e.g. sodium chloride), 
polyhydric alcohols (e.g. propyleneglycol, glycerol, Xyllitol. 
mannitol or D-Sorbitol), monosaccarides (glucose or mal 
tose), di Saccarides (e.g. Sucrose), amino acids (L-glycine, 
L-histidine, arginine, lysine, isoleucine, aspartic acid, tryp 
tophane, threonine), polyethylen glycols (e.g. PEG 400) or 
mixtures thereof. In one embodiment, the tonicity modifying 
agent is sucrose, mannitol or propylene glycol. In one 
embodiment, the tonicity modifying agent is Sucrose. In some 
embodiments, the buffer and/or salt of the composition (as 
described above) also acts as a tonicity modifier or the tonic 
ity modifier will act as a buffer and/or salt (and the concen 
tration of the tonicity modifier will therefore in such cases be 
calculated as Such). 
0047. In one embodiment, the tonicity modifying agent is 
present within the composition in an amount of between 50 
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and 250 mM, such as between 100 and 200 mM, for example 
any one of 100, 110, 120, 130, 140, 150, 160, 170, 180, 190 or 
200 or any ranges there between. In one embodiment, the 
tonicity modifying agent is present within the composition in 
an amount of 150 mM. 
0048. In one embodiment, the composition is isotonic. 
0049 According to a further aspect of the invention, there 

is provided a stable, multi-dose liquid composition compris 
ing a protein and one or more preservatives. 
0050. In one embodiment, the protein is an immunoglo 
bulin. In one embodiment, the protein is an antibody. In one 
embodiment, the protein is a monoclonal antibody (mAb). In 
one embodiment, the protein is an IgG4 antibody. 
0051. The term “antibody’ covers monoclonal antibodies 
(including full length antibodies which have an immunoglo 
bulin Fc region), antibody compositions with polyepitopic 
specificity, bispecific antibodies, diabodies, and single-chain 
molecules, as well as antibody fragments (e.g., Fab., F(ab'), 
and Fv). 
0.052 The term “monoclonal antibody” as used herein 
refers to an antibody obtained from a population of Substan 
tially homogeneous antibodies, i.e., the individual antibodies 
comprising the population are identical except for possible 
naturally occurring mutations that may be present in minor 
amounts. Monoclonal antibodies are highly specific, being 
directed against a single antigenic site. In addition to their 
specificity, the monoclonal antibodies are advantageous in 
that they are synthesized by the hybridoma culture, uncon 
taminated by other immunoglobulins. The modifier "mono 
clonal indicates the character of the antibody as being 
obtained from a Substantially homogeneous population of 
antibodies, and is not to be construed as requiring production 
of the antibody by any particular method. 
0053 Examples of suitable antibodies, which may be for 
mulated in a stable composition of the invention include: 3F8, 
Abagovomab, Abciximab, ACZ885 (canakinumab), Adali 
mumab, Adecatumumab, Afelimomab, AfutuZumab, Alaci 
Zumab pegol, Alemtuzumab, Altumomab pentetate, Anatu 
momab mafenatox, Anrukinzumab (IMA-638), Apolizumab, 
Arcitumomab, Aselizumab, Atlizumab (tocilizumab), Ator 
olimumab, Bapineuzumab, Basiliximab, Bavituximab, Bec 
tumomab, Belimumab, Bertilimumab, Besilesomab, Bevaci 
Zumab, Biciromab, Bivatuzumab mertansine, 
Blinatumomab, Brentuximab vedotin, Briakimumab, Canaki 
numab, Cantuzumab mertansine, Capromab pendetide, Catu 
maXomab, Cedelizumab, Certolizumab pegol, Cetuximab, 
Citatuzumab bogatox, Cixutumumab, Clenoliximab, Cli 
vatuzumab tetraxetan, CNTO 148 (golimumab), CNTO 1275 
(ustekinumab), Conatumumab, DacetuZumab, Daclizumab, 
Denosumab, Detumomab, Dorlimomab aritox, Dorlixi 
Zumab, Ecromeximab, Eculizumab, Edobacomab, Edrecolo 
mab, Efalizumab, Efungumab, Elsilimomab, Enlimomab 
pegol, Epitumomab cituxetan, EpratuZumab, Erlizumab, 
Ertumaxomab, Etaracizumab, Exbivirumab, Fanolesomab, 
Faralimomab, Felvizumab, Fezakinumab, Figitumumab, 
Fontolizumab, Foravirumab, Fresolimumab, Galiximab, 
Gantenerumab, Gavilimomab, Gemtuzumab ozogamicin, 
Golimumab, Gomiliximab, Ibalizumab, Ibritumomab tiux 
etan, Igovomab, lmciromab, Infliximab, Intetumumab, Inoli 
momab, InotuZumab ozogamicin, Ipilimumab, Iratumumab, 
Keliximab, Labetuzumab, Lebrikizumab, Lemalesomab, 
Lerdelimumab, Lexatumumab, Libivirumab, LintuZumab, 
Lucatumumab, Lumiliximab, Mapatumumab, Maslimomab, 
Matuzumab, Mepolizumab, Metelimumab, Milatuzumab, 



US 2013/O 136733 A1 

Minretumomab, Mitumomab, Morolimumab, Motavizumab, 
Muromonab-CD3, MYO-029 (stamulumab), Nacolomab taf 
enatox, Naptumomab estafenatox. Natalizumab, 
Nebacumab, Necitumumab, Nerelimomab, Nimotuzumab, 
Nofetumomab merpentan, Ocrelizumab, Odulimomab, Ofa 
tumumab, Omalizumab, OportuZumab monatox, Orego 
vomab, Otelixizumab, Pagibaximab, Palivizumab, Panitu 
mumab, Panobacumab, Pascolizumab, Pemtumomab, 
Pertuzumab, Pexelizumab, Pintumomab, Priliximab, Pritu 
mumab, PRO 140, Rafivirumab, Ramucirumab, Ranibi 
Zumab, Raxibacumab, Regavirumab, Reslizumab, Rilotu 
mumab, Rituximab, Robatumumab, Rontalizumab, 
Rovelizumab, Ruplizumab, Satumomab, Sevirumab, Sibro 
tuzumab, Sifalimumab, Siltuximab, Siplizumab, Solan 
eZumab, Sonepcizumab, SontuZumab, Stamulumab, Suleso 
mab, TacatuZumab tetraxetan, Tadocizumab, Talizumab, 
Tanezumab, Taplitumomab paptox, Tefibazumab, Telimo 
mab aritox, Tenatumomab, Teneliximab, Teplizumab, 
TGN1412, Ticilimumab (tremelimumab), Tigatuzumab, 
TNX-355 (ibalizumab), TNX-650, TNX-901 (talizumab), 
Tocilizumab (atlizumab), Toralizumab, Tositumomab, Tras 
tuZumab, Tremelimumab, TucotuZumab celmoleukin, 
TuVirumab, Urtoxazumab, Ustekinumab, Vapaliximab, Ved 
olizumab, Veltuzumab, Vepalimomab, Visilizumab, Volocix 
imab, Votumumab, Zalutumumab, Zanolimumab, Zirali 
mumab, Zolimomab aritox and the like. 
0054. In one embodiment, the antibody is selected from an 
Anti-IL-20, Anti-TFPI, Anti-IL-21, Anti-C5Ar, Anti 
NKGDA or Anti-NKG2a antibody. 
0055. In one embodiment, the antibody is a monoclonal 
Anti-IL-20 antibody. In one embodiment, the antibody is an 
Anti-IL-20 antibody as described in WO 2010/000721. In one 
embodiment, the Anti-IL-20 monoclonal antibody is 15D2 or 
5B7 as described in WO 2010/000721. 
0056. In one embodiment, the antibody is a monoclonal 
Anti-TFPI antibody. In one embodiment, the antibody is an 
Anti-TFPI antibody as described in PCT/EP2009/067598. In 
one embodiment, the Anti-TFPI monoclonal antibody is 
HZTFPI4F36 as described in PCT/EP2009/067598. 
0057. It will be appreciated that the invention finds par 

ticular utility where the protein is present within the compo 
sition in high concentrations. Thus, in one embodiment, the 
protein is present in a concentration of 50 mg/ml or more, 
such as 55, 60, 65,70, 75, 80, 85,90, 95, 100, 150, 200, 250, 
300 mg/ml or more. In one embodiment, the protein is present 
within the composition in an amount of between 50 mg/ml 
and 300 mg/ml, for instance between 50 mg/ml and 250 
mg/ml, such as between 50 mg/ml and 200 mg/ml, for 
instance between 50 mg/ml and 150 mg/ml. In one embodi 
ment, the protein is present in a concentration of between 75 
mg/ml and 300 mg/ml, for instance between 75 mg/ml and 
250 mg/ml, such as between 75 mg/ml and 200 mg/ml, for 
instance between 75 mg/ml and 150 mg/ml. In one embodi 
ment, the protein is present in a concentration of between 100 
mg/ml and 300 mg/ml, for instance between 100 mg/ml and 
250 mg/ml, such as between 100 mg/ml and 200 mg/ml, for 
instance between 100 mg/ml and 150 mg/ml. 
0058. In one embodiment, a protein composition of the 
invention comprises: 

0059 (a) 250 mg/ml antibody; 
0060 (b) 30 mM or lower of an inorganic salt, such as 
Sodium chloride or magnesium chloride; 

0061 (c) 0-25 mMofanamino acid, such as arginine or 
glycine; 
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0062 (d) 50 mM or lower of a buffer such as histidine 
buffer; 

0063 (e) 0.001-0.005% of a non-ionic surfactant; 
(0.064 (f) 0.001-2% (w/v) of one or more preservatives: 

buffered to a pH of between 5 and 7. 
0065. In one embodiment, a protein composition of the 
invention comprises: 

0.066 (a) 100 mg/ml antibody; 
0067 (b) 25 mM sodium chloride; 
0068 (c) 33 mM histidine buffer; 
0069 (d) 25 mMarginine: 
0070 (e) 0.001% polysorbate 80; 
(0071 (f) 0.001-2% (w/v) of one or more preservatives: 

buffered to a pH of between 6 and 7. 
0072. In one embodiment, a protein composition of the 
invention comprises: 

0.073 (a) 100 mg/ml antibody; 
0074 (b) 25 mM sodium chloride; 
0075 (c) 33 mM histidine buffer; 
0.076 (d) 25 mMarginine: 
0.077 (e) 0.001% polysorbate 80; 
0078 (f) 1.5 mg/ml phenol and 1.8 mg/ml m-cresol; 

buffered to a pH of 6.5. 
0079. In one embodiment, a protein composition of the 
invention comprises: 

0080 (a) 100 mg/ml antibody; 
I0081 (b) 25 mM sodium chloride; 
I0082 (c) 33 mM histidine buffer; 
0.083 (d) 25 mMarginine: 
0084 (e) between 2 and 6 mg/ml m-cresol; 
I0085 (f) between 85 and 130 mM sucrose 

buffered to a pH of 6.5. 
I0086. In one embodiment, a protein composition of the 
invention comprises: 

I0087 (a) 100 mg/ml antibody; 
I0088 (b) 25 mM sodium chloride; 
I0089 (c) 33 mM histidine buffer; 
0090 (d) 25 mMarginine: 
0.091 (e) 4 mg/ml m-cresol; 
0092 (f) 105 mM propylene glycol 

buffered to a pH of 6.5. 
0093 Compositions of the invention have surprisingly 
demonstrated stability towards formation of high molecular 
weight proteins (HMWP) at 40° C. for 4 weeks and at 5° C. 
and 40°C. for 3 months. 
0094. A pharmaceutical formulation comprising the anti 
body and the excipients (including one or more preservatives) 
is prepared. 
0095. In one embodiment, the pharmaceutical composi 
tions of the invention are stable for more than 6 weeks of 
usage and for more than 3 years of storage. 
0096. In one embodiment, the pharmaceutical composi 
tions of the invention are stable for more than 4 weeks of 
usage and for more than 3 years of storage. 
0097. In one embodiment, the pharmaceutical composi 
tions of the invention are stable for more than 4 weeks of 
usage and for more than 2 years of storage. 
0098. In one embodiment, the pharmaceutical composi 
tions of the invention are stable for more than 2 weeks of 
usage and for more than 2 years of storage. 
0099. In one embodiment, the pharmaceutical composi 
tions of the invention are stable for more than 1 week of usage 
and for more than 6 months of storage. 
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0100. According to a second aspect of the invention, there 
is provided a stable, multi-dose liquid composition as defined 
herein for use in therapy. 
0101 The term “treatment” and “treating as used herein 
means the management and care of a patient for the purpose 
of combating a condition, such as a disease or a disorder. The 
term is intended to include the full spectrum of treatments for 
a given condition from which the patient is suffering, Such as 
administration of the active compound to alleviate the Symp 
toms or complications, to delay the progression of the dis 
ease, disorder or condition, to alleviate or relieve the Symp 
toms and complications, and/or to cure or eliminate the 
disease, disorder or condition as well as to prevent the con 
dition, wherein prevention is to be understood as the manage 
ment and care of a patient for the purpose of combating the 
disease, condition, or disorder and includes the administra 
tion of the active compounds to prevent the onset of the 
symptoms or complications. 
0102 The patient to be treated is preferably a mammal; in 
particular a human being, but it may also include animals, 
Such as dogs, cats, cows, sheep and pigs. 
0103 For example, the stable compositions of Anti-IL-20 
antibodies of the present invention may be used in the treat 
ment of an inflammatory disease, in particular autoinflamma 
tory diseases, such as psoriasis, systemic lupus erythomato 
Sus, rheumatoid arthritis, Crohn's disease and psoriatic 
arthritis or otherwise as described in WO 2010/000721. 

0104 Thus according to a further aspect, the invention 
provides a method of treating such an inflammatory disease 
which comprises administering to a patient a therapeutically 
effective amount of a stable composition of an Anti-IL-20 
antibody of the present invention. 
0105. The invention also provides a stable composition of 
an Anti-IL-20 antibody of the present invention for use in the 
treatment of Such an inflammatory disease. 
0106 The invention also provides the use of a stable com 
position of an Anti-IL-20 antibody of the present invention in 
the manufacture of a medicament for the treatment of such an 
inflammatory disease. 
0107 The invention also provides a stable pharmaceutical 
composition comprising a stable composition of an Anti-IL 
20 antibody of the present invention for use in the treatment of 
Such an inflammatory disease. 
0108 Furthermore, the stable compositions of Anti-TFPI 
antibodies of the present invention may be used in the treat 
ment of a coagulopathy (bleeding disorder). Such as haemo 
philia A, with or without inhibitors, and haemophilia B, with 
or without inhibitors or otherwise as described in PCT/ 
EP2009/067598. 

0109 Thus according to a further aspect, the invention 
provides a method of treating a coagulopathy which com 
prises administering to a patient a therapeutically effective 
amount of a stable composition of an Anti-TFPI antibody of 
the present invention. 
0110. The invention also provides a stable composition of 
an Anti-TFPI antibody of the present invention for use in the 
treatment of a coagulopathy. 
0111. The invention also provides the use of a stable com 
position of an Anti-TFPI antibody of the present invention in 
the manufacture of a medicament for the treatment of a 
coagulopathy. 
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0112 The invention also provides a pharmaceutical com 
position comprising a stable composition of an Anti-TFPI 
antibody of the present invention for use in the treatment of a 
coagulopathy. 
0113. It is to be understood, that therapeutic and prophy 
lactic (preventive) regimes represent separate aspects of the 
present invention. 
0114. The pharmaceutical formulations of the invention 
are generally suitable for parenteral administration. 
Parenteral administration may be performed by subcutane 
ous, intramuscular, intraperitoneal or intravenous injection 
by means of a syringe, optionally a pen-like Syringe. Alter 
natively, parenteral administration can be performed by 
means of an infusion pump. 
0115 The invention is further described with reference to 
the following non-limiting examples. 

EXAMPLES 

Example 1 

4 Week Stability Analysis at 40°C. for Anti-IL-20 
011 6 12 formulations were prepared (see Table 1 below). 
The formulations were prepared from a stock Solution con 
taining ca. 150 mg/ml of the Anti-IL-20 antibody and 10 mM 
histidine buffer, pH 6.5. This stock solution was prepared by 
conventional UF/DF/UF. Stock solution of the excipients 
were prepared and mixed in the correct proportion. The final 
formulations were filled in 3 ml PenfillR cartridges, type 1 
glass. The formulations were stored at 40°C. for 4 weeks and 
then analysed chemically, pharmaceutically and biophysi 
cally. The increase in the formation of protein aggregates (% 
HMWP) was measured by SEC-HPLC (as described above). 

TABLE 1 

Composition of tested formulations 

Anti-IL-20 100 mg/ml 
Histidine 33 mM 
Arginine 25 nM 
NaCl 25 nM 
Polysorbate 80 0.01 mg/ml 
Preservative(s) Concentration 

varied 
pH 6.5 

0117 The results of the stability analysis are shown in 
Table 2 and demonstrates that all tested formulations resulted 
in a low content of aggregates following 4 weeks storage at 
40° C. 

TABLE 2 

SEC-HPLC Analysis the increase of% HMWP for Anti-IL-20 
formed during 4 weeks study (A% HMWP). 

Storage 
time (weeks) 

A% HMWP at 40° C. 

Formulation 1 2 4 

Phenol 5 mg/ml 1.O 1.8 2.5 
Phenol 1.5 mg/ml 0.4 O.8 1.4 
m-cresol 3.5 mg/ml 1.O 1.8 3.1 
m-cresol 1.5 mg/ml 0.4 O.9 1.9 
Benzyl alcohol 11 mg/ml 1.1 2.0 3.6 
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TABLE 2-continued 

SEC-HPLC Analysis the increase of% HMWP for Anti-IL-20 
formed during 4 weeks study (A% HMWP). 

Storage 
time (weeks) 

A% HMWP at 40° C. 

Formulation 1 2 4 

Benzyl alcohol 5 mg/ml O.S 1.O 2.0 
Chlorobutanol 6 mg/ml O.O O.O O.6 
Chlorobutanol 3 mg/ml O.S O.8 1.9 
Phenol/m-cresol 1.5/1.8 mg/ml 0.4 O.8 1.7 
Phenol/m-cresol 5/3.5 mg/ml O.3 0.7 1.2 
Benzyl alcohol/chlorobutanol 8/1.1 mg/ml O.9 1.6 2.8 
Benzyl alcohol/chlorobutanol 5/3 mg/ml O.8 1.4 2.6 
Reference (without preservative) O.2 O6 1.1 

0118. In particular, it should be noted that the composi 
tions containing 2 preservatives (phenol and m-cresol) gen 
erally resulted in lower aggregate formation than the results 
achieved with the individual preservatives alone. Most sur 
prisingly, it can be seen that the composition containing 5 
mg/ml phenol alone resulted in an increase of 2.5% HMWP 
and the composition containing 3.5 mg/ml m-cresol alone 
resulted in an increase of 3.1% HMWP, however, a compo 
sition containing a combination of these two preservatives at 
identical concentrations resulted in a lowering of aggregate 
formation (an increase of 1.2% HMWP). An increase of 1.1% 
is seen for reference without preservative. 
0119 Potency was investigated after 4 weeks storage at 
40° C. and the results are shown in Table 3. These results 
demonstrate that full potency was obtained for all formula 
tions. 

TABLE 3 

Potency Analysis of Anti-IL-20 following 4 week study 

Sample % Potency 

Phenol 5 mg/ml O6 
Phenol 1.5 mg/ml 10 
m-cresol 3.5 mg/ml 21 
m-cresol 1.5 mg/ml 13 
Benzyl alcohol 11 mg/ml 26 
Benzyl alcohol 5 mg/ml 13 
Chlorobutanol 6 mg/ml O8 
Chlorobutanol 3 mg/ml 12 
Phenol/m-cresol 1.5/1.8 mg/ml 15 
Phenol/m-cresol 5/3.5 mg/ml 15 
Benzyl alcohol/chlorobutanol 8/1.1 mg/ml O3 
Benzyl alcohol/chlorobutanol 5/3 mg/ml 96 
Reference (without preservative) O8 

Example 2 

3 Month Stability Analysis at 5° C. and 40° C. for 
Anti-IL-20 

0120. This study was conducted in an analogous manner 
to that described in Example 1 with the exception that the 
study was conducted for 3 months at 5° C. and 40°C. and the 
formulations contained sucrose as described in Table 4. 
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TABLE 4 

Composition of tested formulations 

Anti-IL-20 100 mg/ml 
Histidine 33 mM 
Arginine 25 nM 
NaCl 25 nM 
Polysorbate 80 0.01 mg/ml 
Sucrose To tonicity 
Preservative(s) Concentration 

varied 
pH 6.5 

I0121 The results of the stability analysis at 40° C. are 
shown in Table 5 and demonstrates that all tested formula 
tions resulted in a low content of aggregates following 1 
month storage at 40°C. 

TABLE 5 

SEC-HPLC Analysis of increase of% HMWP for Anti-IL-20 
formed during 3 month study at 40 C. (A 96 HMWP 

Months of storage 

A% HMWP O.S 1 3 

Reference O.O O.S 2.4 
Phenol 5 mg/ml 1.2 2.6 7.6 
m-cresol 3.5 mg/ml O.2 O.9 O.O 
Phenol/m-cresol 1.5/1.8 mg/ml 2.9* 4.6* 8.9% 

*The absolute value of% HMWP is given as time zero value was not available 

I0122. In particular, it should be noted that the composition 
containing 3.5 mg/ml m-cresol resulted in the Smallest 
increase in HMWP. After 3 months storage the increase in 
HMWP for this formulation is lower compared to reference 
without preservative. 
I0123. The results of the stability analysis at 5° C. are 
shown in Table 6 and demonstrates that all tested formula 
tions resulted in a low content of aggregates following 12 
months storage at 5°C. 

TABLE 6 

SEC-HPLC Analysis of A% HMWP of Anti-IL-20 formed 
during 12 month study at 5 C. 

Months of 
storage 

A% HMWP 3 12 

Reference O.O O.O 
Phenol 5 mg/ml O.O O.O 
m-cresol 3.5 mg/ml 3.6 O.O 
Phenol/m-cresol 1.5/1.8 mg/ml 2.38 2.38 

*The absolute value of% HMWP is given as time zero value was not available 

0.124. In particular, it should be noted that the composition 
containing phenol and m-cresol, respectively, showed no 
increase in % HMWP over a period of 12 months at 5° C. 
0.125 Potency was investigated after 3 months storage at 
40° C. and the results are shown in Table 7. These results 
demonstrate that substantial potency was obtained for all 
formulations. 
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TABLE 7 

Potency Analysis of Anti-IL-20 Following 3 month study at 40 C. 

Months of 
storage 

Potency (%) O 3 

Reference 113 92 
Phenol 5 mg/ml 156 105 
m-cresol 3.5 mg/ml 116 89 
Phenol/m-cresol 1.5/1.8 mg/ml Not analysed 79 

0126 The robustness of the formulations was also 
assessed with respect to cycles of freeze-thaw (-80° C. to 
room temperature) and thermal and mechanical stress (4 
hours daily rotation during 2 weeks storage at 37° C.). Data 
are given in below Table 8, and these indicate that the formu 
lations are robust against physical stress. 

TABLE 8 

Increase of A% HMWP compared to time zero of formulations 
of mAbs exposed to i) freeze-thaw stress (10 cycles from -80° 
to ambient temperature) and ii) combined rotation and thermal 

stress at 37° C. for 2 weeks 

Rotation and 
A% HMWP Freeze-thaw cycles thermal stress 

Reference O.O O.O 
Phenol 5 mg/ml O.O O.6 
m-cresol 3.5 mg/ml O.O 0.1 
Phenol/m-cresol 1.5/1.8 mg/ml 2.38 2.6*- 

As time zero walue of 6HMWP was not available the absolute walue of 6HMWP after the 
exposed physical stress was used for this formulation 

Visual appearance analysis was performed in light cabinet 
and architect lamp for all formulations to assess the possibil 
ity of formation of particles. At time Zero all samples were 
found to be clear to slightly opalescent without any visible 
particles using both analytical methods. No difference was 
observed after the formulations were exposed to the above 
stress conditions. 

Example 3 
Results from Modified Preservative Efficacy Test for 

Anti-IL-20 

0127. To analyze the efficacy of different preservatives, a 
preservative efficacy screening test was performed. The effi 
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cacy of the preservative was measured using a modified USP/ 
Ph Eur preservative efficacy test. In the modified test, formu 
lations were tested against Staphylococcus aureus. After 
inoculation, samples were stored for 6 and 24 hours at room 
temperature and the total bacterial counts were measured 
using a colony counter. The log reduction values were calcu 
lated as log (initial count/final count). 
In the unmodified USP/Ph Eur preservative efficacy tests 
several bacteria and fungi are tested. The USP and Ph Eur 
regulatory requirements are listed here below in Table 9. It 
should be noted that the Ph Eur requirements are more strin 
gent than those of the USP, and that the Ph Eur requirements 
offer a minimal level that must be achieved (B criteria) and a 
Suggested level that is recommended (A criteria). The preser 
vative efficacy test was modified in this study to reduce the 
sample requirements and cost per analysis. Staphylococcus 
aureus was chosen in the modified preservative test because it 
was the most resistant pathogen for the chosen formulations. 

TABLE 9 

USP and Ph Eur requirements for preservative efficacy testing 

Ph Eur requirements 
6' edition 

USP (24) Suggested (A 
Time point requirements criteria) Minimum (B criteria) 

Requirements for 
Bacterial log reduction 

6 hours Not required 2 Not required 
24 hours Not required 3 1 
7 days 1 Not required 3 
14 days 3 Not required Not required 
28 days No increase No recovery No increase 

Requirements for 
fungal log reduction 

7 days No increase 2 Not required 
14 days No increase Not required 1 
28 days No increase No increase No increase 

I0128 11 formulations were prepared (see below Table 
10). The formulations were tested in the modified preserva 
tive efficacy test as described above and results are given in 
Table 11. 

TABLE 10 

Composition of tested formulations of Anti-IL-20 

Formulation Anti-IL- Phenol 
number 20 mg/ml mg/ml 

1 O 5 
2 100 O 
3 100 3 
4 100 5 
5 100 7 
6 100 5 
7 O 
8 100 

9 100 
10 100 

11 100 

m-cresol His NaCl Arg Sucrose Propylene Tween 8O 
mg/ml mM mM mM mM glycol mM mg/ml pH 

33 25 25 99 O.O1 6.5 
33 25 25 150 O.O1 6.5 
33 25 25 119 O.O1 6.5 
33 25 25 99 O.O1 6.5 
33 25 25 78 O.O1 6.5 
33 25 25 95 O.O1 6.5 

4 33 25 25 109 6.5 
2 33 25 25 129 6.5 

4 33 25 25 109 6.5 
6 33 25 25 88 6.5 

4 33 25 25 105 6.5 
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TABLE 11 

Log reduction of Staphylococcusatiretts of formulations of Anti-IL-20 
in the modified preservative efficacy test 

Log reduction Log reduction 
Anti-IL-20 (mg/ml) Phenol (mg/ml) 6 hours 24 hours 

O 5 2.71 5.57 
100 O O O 
100 3 O 1.4 
100 5 1.64 5.57 
100 7 4.67 5.57 
100% 5 1.28 5.57 

Log reduction Log reduction 
Anti-IL-20 mg/ml m-Cresol mg/ml 6 hours 24 hours 

O 4 5.57 5.57 
100 O O O 
100 2 O O 
100 4 5.57 5.57 
100 6 5.57 5.57 
100% 4 5.57 5.57 

*Propylene glycol 

0129. The results of the modified preservative efficacy test 
show that the formulation with 3 mg/ml phenol complies with 
criteria B in Ph Eurand formulations with 5-7 mg/ml phenol 
and 4-6 mg/ml m-cresol demonstrate a complete kill of Sta 
phylococcus aureus after 24 hours. By the performed test the 
formulations have been demonstrated to be suitable as multi 
dose formulations. 

0130. The stability of above formulations used in the pre 
servative efficacy screening study with respect to formation 
of % HMWP is given in below in Table 12. As can be 
observed, increasing amounts of preservatives leads to 
increasing amounts of% HMWP, however, several of above 
formulations are stable and have satisfactory preservative 
effect. 

TABLE 12 

Formation of 96 HMWP (A% HMWP) over 3 months at 40°C. 

Months of storage 
at 40° C. 

A% HMWP 1 3 

Mg/ml preservative 

O mg/ml phenol 0.7 2.5 
3 mg/ml phenol 1.6 5.8 
5 mg/ml phenol 3.6 11.6 
7 mg/ml phenol 9.1 23.4 
5 mg/ml phenol 3.7 12.1 
2 mg/ml m-cresol 1.2 S.1 
4 mg/ml m-cresol 4.1 12.5 
6 mg/ml m-cresol 13.9 13.7 
4 mg/ml m-cresol 4.6 23.1 

*With propylene glycol 

Example 4 

3 Month Stability Analysis at 5° C. and 40° C. for 
Anti-TFPI 

0131 This study was conducted in an analogous manner 
to that described in Example 2 with the exception that the 
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study was conducted with an Anti-TFPI antibody rather than 
the Anti-IL-20 antibody. The formulations tested are as 
described in Table 13. 

TABLE 13 

Composition of tested formulations 

Anti-TFPI 100 mg/ml 
Histidine 33 mM 
Arginine 25 nM 
NaCl 25 nM 
Polysorbate 80 0.01 mg/ml 
Sucrose To tonicity 
Preservative(s) Concentration 

varied 
pH 6.O 

0.132. The results of the stability analysis at 40° C. are 
shown in Table 14 and demonstrates that all tested formula 
tions resulted in a significantly higher content of aggregates 
following 3 months storage at 40°C. 

TABLE 1.4 

SEC-HPLC Analysis of increase of% HMWP for Anti-IL-20 
formed during 3 month study at 40° C. (A 96 HMWP). 

Months of storage 
at 40° C. 

A% HMWP O.S 1 3 

Reference O.O O.9 3.2 
Phenol 5 mg/ml 3.3 9.5 17.4 
Phenol/m-cresol 1.5/1.8 mg/ml O.S 2.2 7.6 

I0133. In particular, it can be seen that 5 mg/ml phenol 
resulted in a 4 fold increase in aggregate formation when 
compared with the reference formulation. By contrast, the 
same concentration of preservative in the Anti-IL-20 contain 
ing formulation resulted in only a 2.1 fold increase (see Table 
5). However, the results with the combination containing 
phenol and m-cresol were equivalent to those obtained for 
Anti-IL-20 (i.e. a 1.9 fold increase in aggregate formation for 
Anti-TFPI c.f. a 1.8 fold increase for Anti-IL-20; see Table 5). 
I0134. The results of the stability analysis at 5° C. are 
shown in Table 15 which demonstrates that all tested formu 
lations resulted in a low content of aggregates following 3 
months storage at 5°C. 

TABLE 1.5 

SEC-HPLC Analysis of A% HMWP of Anti-IL-20 formed during 
12 month study at 5 C.12 

Months 
of storage 

% AHMWP 3 12 

Reference O.O O.O 
Phenol 5 mg/ml O.O O.O 
Phenol/m-cresol 1.5/1.8 mg/ml O.O O.O 

0.135 The robustness of the formulations was also 
assessed with respect to cycles of freeze-thaw (-80° C. to 
room temperature) and thermal and mechanical stress (4 
hours daily rotation during 2 weeks storage at 37° C.). Data 
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are given in below Table 16, and these indicate that the for 
mulations are robust against physical stress. 

TABLE 16 

Increase of A% HMWP compared to time zero of formulations 
of mAbs exposed to i) freeze-thaw stress (10 cycles from -80° 
to ambient temperature) and ii) combined rotation and thermal 

stress at 37° C. for 2 weeks 

Rotation and 
A% HMWP Freeze-thaw cycles thermal stress 

Reference O.O O.O 
Phenol 5 mg/ml O.O 1.O 
Phenol/m-cresol 1.5/1.8 mg/ml O.O O.2 

0.136 Visual appearance analysis was performed in light 
cabinet and architect lamp for all formulations to assess the 
possibility of formation of particles. At time Zero all samples 
were found to be clear to slightly opalescent without any 
visible particles using both analytical methods. No difference 
was observed after the formulations were exposed to the 
above stress conditions. 
The following is a non-limiting list of embodiments of the 
present invention. 
0.137 Embodiment 1: A stable, multi-dose liquid compo 
sition comprising an antibody and one or more preservatives. 
0138 Embodiment 2: A composition according to 
embodiment 1, wherein the preservative is present within the 
composition in an amount of between 0.001 to 2% (w/v). 
0139 Embodiment 3: A composition according to 
embodiment 1 or 2, wherein the preservative is present within 
the composition in an amount of between 0.002 to 1% (w/v). 
0140 Embodiment 4: A composition according to any of 
embodiments 1 to 3, wherein the one or more preservative is 
selected from phenol, m-cresol, benzyl alcohol, chlorobu 
tanol, ethanol, phenoxyethanol, p-chlor-m-cresol, methyl 
paraben, propyl paraben, benzalkonium chloride, thiomersal 
or any combinations thereof. 
01.41 Embodiment 5: A composition according to any of 
embodiments 1 to 4, wherein the one or more preservative is 
selected from phenol, m-cresol, benzyl alcohol and chlorobu 
tanol. 
0142 Embodiment 6: A composition according to any of 
embodiments 1 to 5, wherein the composition comprises a 
single preservative. 
0143 Embodiment 7: A composition according to any of 
embodiments 1 to 6, wherein the composition comprises a 
single preservative selected from phenol, m-cresol, benzyl 
alcohol, chlorobutanol, ethanol, phenoxyethanol, p-chlor-m- 
cresol, methyl paraben, propyl paraben, benzalkonium chlo 
ride and thiomersal. 
0144. Embodiment 8: A composition according to any of 
embodiments 1 to 7, which comprises phenol as a single 
preservative, wherein said phenol is present within the com 
position in an amount from 0.1 to 1% (w/v). 
0145 Embodiment 9: A composition according to any of 
embodiments 1 to 7, which comprises phenol as a single 
preservative, wherein said phenol is present within the com 
position in an amount from 0.1 to 0.5% (w/v). 
0146 Embodiment 10: A composition according to any of 
embodiments 1 to 7, which comprises phenol as a single 
preservative, wherein said phenol is present within the com 
position in an amount of 0.15 or 0.5% (w/v). 
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0147 Embodiment 11: A composition according to any of 
embodiments 1 to 7, which comprises phenol as a single 
preservative, wherein said phenol is present within the com 
position in an amount from 0.25 to 0.5% (w/v). 
0148 Embodiment 12: A composition according to any of 
embodiments 1 to 7, which comprises m-cresol as a single 
preservative, wherein said m-cresol is present within the com 
position in an amount from 0.1 to 1% (w/v). 
0149 Embodiment 13: A composition according to any of 
embodiments 1 to 7, which comprises m-cresol as a single 
preservative, wherein said m-cresol is present within the com 
position in an amount from 0.1 to 0.5% (w/v). 
0150 Embodiment 14: A composition according to any of 
embodiments 1 to 7, which comprises m-cresol as a single 
preservative, wherein said m-cresol is present within the com 
position in an amount of 0.15 or 0.35% (w/v). 
0151. Embodiment 15: A composition according to any of 
embodiments 1 to 7, which comprises m-cresol as a single 
preservative, wherein said m-cresol is present within the com 
position in an amount of approximately 0.3% (w/v). 
0152 Embodiment 16: A composition according to any of 
embodiments 1 to 7, which comprises benzyl alcohol as a 
single preservative, wherein said benzyl alcohol is present 
within the composition in an amount from 0.1 to 2% (w/v). 
0153. Embodiment 17: A composition according to any of 
embodiments 1 to 7, which comprises benzyl alcohol as a 
single preservative, wherein said benzyl alcohol is present 
within the composition in an amount from 0.1 to 1.5% (w/v). 
0154 Embodiment 18: A composition according to any of 
embodiments 1 to 7, which comprises benzyl alcohol as a 
single preservative, wherein said benzyl alcohol is present 
within the composition in an amount of 0.5 or 1.1% (w/v). 
0155 Embodiment 19: A composition according to any of 
embodiments 1 to 7, which comprises benzyl alcohol as a 
single preservative, wherein said benzyl alcohol is present 
within the composition in an amount of approximately 1% 
(w/v). 
0156 Embodiment 20: A composition according to any of 
embodiments 1 to 7, which comprises chlorobutanol as a 
single preservative, wherein said chlorobutanol is present 
within the composition in an amount from 0.1 to 1% (w/v). 
0157 Embodiment 21: A composition according to any of 
embodiments 1 to 7, which comprises chlorobutanol as a 
single preservative, wherein said chlorobutanol is present 
within the composition in an amount from 0.25 to 0.75% 
(w/v). 
0158 Embodiment 22: A composition according to any of 
embodiments 1 to 7, which comprises chlorobutanol as a 
single preservative, wherein said chlorobutanol is present 
within the composition in an amount of 0.3 or 0.6% (w/v). 
0159 Embodiment 23: A composition according to any of 
embodiments 1 to 7, which comprises chlorobutanol as a 
single preservative, wherein said chlorobutanol is present 
within the composition in an amount from 0.3 to 0.5% (w/v). 
0160 Embodiment 24: A composition according to any of 
embodiments 1 to 7, which comprises methyl paraben as a 
single preservative, wherein said methyl paraben is present 
within the composition in an amount from 0.1 to 0.5% (w/v). 
0.161 Embodiment 25: A composition according to any of 
embodiments 1 to 7, which comprises methyl paraben as a 
single preservative, wherein said methyl paraben is present 
within the composition in an amount of approximately 0.2% 
(w/v). 
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0162 Embodiment 26: A composition according to any of 
embodiments 1 to 7, which comprises propyl paraben as a 
single preservative, wherein said propyl paraben is present 
within the composition in an amount from 0.1 to 0.5% (w/v). 
0163 Embodiment 27: A composition according to any of 
embodiments 1 to 7, which comprises propyl paraben as a 
single preservative, wherein said propyl paraben is present 
within the composition in an amount of approximately 0.2% 
(w/v). 
0164. Embodiment 28: A composition according to any of 
embodiments 1 to 7, which comprises phenoxyethanol as a 
single preservative, wherein said phenoxyethanol is present 
within the composition in an amount from 0.1 to 2% (w/v). 
0.165 Embodiment 29: A composition according to any of 
embodiments 1 to 7, which comprises phenoxyethanol as a 
single preservative, wherein said phenoxyethanol is present 
within the composition in an amount of approximately 1% 
(w/v). 
0166 Embodiment 30: A composition according to any of 
embodiments 1 to 7, which comprises thiomersal as a single 
preservative, wherein said thiomersal is present within the 
composition in an amount from 0.002 to 0.01% (w/v). 
0167 Embodiment 31: A composition according to any of 
embodiments 1 to 7, which comprises a single preservative 
selected from phenol, m-cresol, benzyl alcohol and chlorobu 
tanol. 
0168 Embodiment 32: A composition according to any of 
embodiments 1 to 5, which comprises two or more preserva 
tives. 
0169 Embodiment 33: A composition according to 
embodiment 32, which comprises two preservatives. 
0170 Embodiment 34: A composition according to 
embodiment 32 or 33, which comprises two preservatives 
selected from phenol, m-cresol, benzyl alcohol, chlorobu 
tanol, ethanol, phenoxyethanol, p-chlor-m-cresol, methyl 
paraben, propyl paraben, benzalkonium chloride and thi 
omersal. 
0171 Embodiment 35: A composition according to 
embodiment 34, which comprises two preservatives selected 
from phenol, m-cresol, benzyl alcohol and chlorobutanol. 
0172 Embodiment 36: A composition according to any of 
embodiments 32 to 35, wherein said two preservatives are 
phenol and m-cresol. 
0173 Embodiment 37: A composition according to 
embodiment 36, wherein phenol is present within the com 
position in an amount from 0.1 to 0.75% (w/v). 
0.174 Embodiment 38: A composition according to 
embodiment 36 or 37, wherein phenol is present within the 
composition in an amount from 0.1 to 0.5% (w/v). 
0175 Embodiment 39: A composition according to any of 
embodiments 36 to 38, wherein phenol is present within the 
composition in an amount of 0.15 or 0.5% (w/v). 
0176 Embodiment 40: A composition according to any of 
embodiments 36 to 39, wherein m-cresol is present within the 
composition in an amount from 0.1 to 0.5% (w/v). 
0177 Embodiment 41: A composition according to any of 
embodiments 36 to 40, wherein m-cresol is present within the 
composition in an amount from 0.15 to 0.4% (w/v). 
0.178 Embodiment 42: A composition according to any of 
embodiments 36 to 41, wherein m-cresol is present within the 
composition in an amount of 0.18 or 0.35% (w/v). 
0179 Embodiment 43: A composition according to any of 
embodiments 32 to 35, wherein said two preservatives are 
benzyl alcohol and chlorobutanol. 
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0180 Embodiment 44: A composition according to 
embodiment 43, wherein benzyl alcohol is present within the 
composition in an amount from 0.25 to 1% (w/v). 
0181 Embodiment 45: A composition according to 
embodiment 43 or 44, wherein benzyl alcohol is present 
within the composition in an amount from 0.4 to 0.9% (w/v). 
0182 Embodiment 46: A composition according to any of 
embodiments 43 to 45, wherein benzyl alcohol is present 
within the composition in an amount of 0.5 or 0.8% (w/v). 
0183 Embodiment 47: A composition according to any of 
embodiments 43 to 46, wherein chlorobutanol is present 
within the composition in an amount from 0.1 to 0.5% (w/v). 
0.184 Embodiment 48: A composition according to any of 
embodiments 43 to 47, wherein chlorobutanol is present 
within the composition in an amount from 0.1 to 0.4% (w/v). 
0185 Embodiment 49: A composition according to any of 
embodiments 43 to 48, wherein chlorobutanol is present 
within the composition in an amount of 0.11 or 0.3% (w/v). 
0186 Embodiment 50: A composition according to any 
embodiments 1 to 49, wherein a buffer is present, and the 
buffer has a pKa between 4 to 8. 
0187 Embodiment 51: A composition according to 
embodiment 50, wherein the buffer has a pKa between 5 to 7. 
0188 Embodiment 52: A composition according to 
embodiment 50 or 51, wherein a buffer is present, and the 
buffer is dosodium acetate, Sodium carbonate, citrate, gly 
cylglycine, histidine, glycine, lysine, arginine, maleate, Suc 
cinate, sodium dihydrogen phosphate, disodium hydrogen 
phosphate, sodium phosphate, or tris(hydroxymethyl)-amino 
methane, or mixtures thereof. 
0189 Embodiment 53: A composition according to 
embodiment 52, wherein the buffer is histidine, maleate, suc 
cinate, phosphate, or tris(hydroxymethyl)-amino methane. 
0.190 Embodiment 54: A composition according to 
embodiment 53, wherein the buffer is histidine. 
0191 Embodiment 55: A composition according to 
embodiment 54, wherein the buffer has a pKa value +1 pH 
unit from the target pH of the composition. 
0.192 Embodiment 56: A composition according to any of 
embodiments 1 to 55, wherein a salt is present and the salt is 
selected from the group consisting of Sodium chloride, mag 
nesium chloride, sodium thiocyanate, ammonium thiocyan 
ate, ammonium sulfate, ammonium chloride, calcium chlo 
ride, arginine hydrochloride, Zinc chloride and sodium 
acetate or any combination thereof. 
0193 Embodiment 57: A composition according to 
embodiment 56, wherein the salt is sodium chloride or mag 
nesium chloride. 
0194 Embodiment 58: A composition according to 
embodiment 57, wherein the salt is sodium chloride. 
0.195 Embodiment 59: A composition according to 
embodiment 56, wherein the salt is arginine-HC1. 
0196. Embodiment 60: A composition according to any of 
embodiments 1 to 59, which has a pH of between 5.0 and 7.0. 
0.197 Embodiment 61: A composition according to 
embodiment 60, which has a pH of between 6.0 and 7.0. 
0198 Embodiment 62: A composition according to 
embodiment 61, which has a pH of 6.0 or 6.5. 
0199 Embodiment 63: A composition according to 
embodiment 62, which has a pH of 6.5. 
0200 Embodiment 64: A composition according to any of 
embodiments 1 to 63 which additionally comprises a surfac 
tant. 
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0201 Embodiment 65: A composition according to 
embodiment 64, wherein the surfactant is Tween 80 (i.e. 
polysorbate 80). 
0202 Embodiment 66: A composition according to 
embodiment 64 or 65, wherein the surfactant is present within 
the composition in an amount of below 0.01%. 
0203 Embodiment 67: A composition according to any of 
embodiments 64 to 66, wherein the surfactant is present 
within the composition in an amount of below 0.0075%. 
0204 Embodiment 68: A composition according to any of 
embodiments 64 to 67, wherein the surfactant is present 
within the composition in an amount between 0.001% and 
O.OO5%. 
0205 Embodiment 69: A composition according to any of 
embodiments 64 to 68, wherein the surfactant is present 
within the composition in an amount of 0.001%. 
0206 Embodiment 70: A composition according to any of 
embodiments 1 to 63 wherein no surfactant is present. 
0207 Embodiment 71: A composition according to any of 
embodiments 1 to 70, which additionally comprises atonicity 
modifying agent. 
0208 Embodiment 72: A composition according to 
embodiment 71, wherein the tonicity modifying agent is 
Sucrose or propylene glycol. 
0209 Embodiment 73: A composition according to 
embodiment 72, wherein the tonicity modifying agent is 
SUCOS. 

0210 Embodiment 74: A composition according to 
embodiment 72, wherein the tonicity modifying agent is pro 
pylene glycol. 
0211 Embodiment 75: A composition according to any of 
embodiments 71 to 74, wherein the tonicity modifying agent 
is present within the composition in an amount of between 50 
and 250 mM. 
0212 Embodiment 76: A composition according to any of 
embodiments 71 to 75, wherein the tonicity modifying agent 
is present within the composition in an amount of between 
100 and 200 mM. 
0213 Embodiment 77: A composition according to any of 
embodiments 71 to 76, wherein the tonicity modifying agent 
is present in an amount of 100 mM. 
0214 Embodiment 78: A composition according to any of 
embodiments 1 to 77, wherein the composition is pharmaceu 
tically acceptable. 
0215 Embodiment 79: A stable composition according to 
any of embodiments 1 to 78, 
0216 wherein the antibody is present within the compo 
sition in a concentration of between 50 mg/ml and 300 mg/ml. 
0217 Embodiment 80: A stable composition according to 
embodiment 79, wherein the antibody is present within the 
composition in a concentration of between 75 mg/ml and 300 
mg/ml. 
0218 Embodiment 81: A stable composition according to 
embodiment 80, wherein the antibody is present within the 
composition in a concentration of between 100 mg/ml and 
300 mg/ml. 
0219 Embodiment 82: A stable composition according to 
embodiment 81, wherein the antibody is present within the 
composition in a concentration of between 50 mg/ml and 200 
mg/ml. 
0220 Embodiment 83: A stable composition according to 
embodiment 82, wherein the antibody is present within the 
composition in a concentration of 50, 55, 60, 65, 70, 75, 80. 
85,90, 95, 100, 150, 200, 250, or 300 mg/ml. 
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0221 Embodiment 84: A composition according to 
embodiment 1 which comprises: 

0222 (a) 2.50 mg/ml antibody; 
0223 (b) 30 mM or lower of a in-organic salt, such as 
Sodium chloride or magnesium chloride; 

0224 (c) 0-25 mMofan amino acid, such as arginine or 
glycine; 

0225 (d) 50 mM or lower of a buffer such as histidine 
buffer; 

0226 (e) 0.001-0.005% of a non-ionic surfactant; 
0227 (f) 0.001-2% (w/v) of one or more preservatives: 
0228 (g) 100 mM sucrose; 

buffered to a pH of between 5 and 7. 
0229 Embodiment 85: A composition according to 
embodiment 1 which comprises: 

0230 (a) 100 mg/ml antibody; 
0231 (b) 25 mM sodium chloride; 
0232 (c) 33 mM histidine buffer; 
0233 (d) 25 mMarginine: 
0234 (e) 0.001% polysorbate 80; 
0235 (f) 0.001-2% (w/v) of one or more preservatives: 
0236 (g) 100 mM sucrose; 

buffered to a pH of between 6 and 7. 
0237 Embodiment 86: A composition according to 
embodiment 1 which comprises: 

0238 (a) 100 mg/ml antibody; 
0239 (b) 25 mM sodium chloride; 
0240 (c) 33 mM histidine buffer; 
0241 (d) 25 mMarginine: 
0242 (e) 0.001% polysorbate 80; 
0243 (f) 1.5 mg/ml phenol and 1.8 mg/ml m-cresol; 
0244 (g) 120 mM sucrose; 

buffered to a pH of 6.5. 
0245 Embodiment 87: A composition according to 
embodiment 1 which comprises: 

0246 (a) 100 mg/ml antibody; 
0247 (b) 25 mM sodium chloride; 
0248 (c) 33 mM histcline buffer; 
0249 (d) 25 mMarginine: 
(0250 (e) 0.01 mg/mlpoysorbate 80; 
0251 (f) 1.5 mg/ml phenol and 1.8 mg/ml m-cresol; 
0252 (g) 120 mM sucrose. 

Buffered to a pH between 5 and 
0253 Embodiment 88: A composition according to 
embodiment 1 which comprises: 

0254 (a) 100 mg/ml Anti-TFPI: 
0255 (b) 25 mM sodium chloride; 
0256 (c) 33 mM histcline buffer; 
0257 (d) 25 mMarginine: 
0258 (e) 0.01 mg/mlpoysorbate 80; 
0259 (f) 5 mg/ml phenol; 
0260 (g) 100 mM sucrose. 

0261) Embodiment 89: A composition according to 
embodiment 1 which comprises: 

0262 (a) 100 mg/ml antibody; 
0263 (b) 25 mM sodium chloride; 
0264 (c) 33 mM histcline buffer; 
0265 (d) 25 mMarginine: 
0266 (e) 0.01 mg/ml poysorbate 80; 
0267 (f) 5 mg/ml phenol; 
0268 (g) 95 mM propylene glycol. 
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0269 Embodiment 90: A composition according to 
embodiment 1 which comprises: 

(0270 (a) 100 mg/ml Anti-IL-20; 
(0271 (b) 25 mM sodium chloride; 
(0272 (c) 33 mM histcline buffer; 
(0273 (d) 25 mMarginine: 
(0274 (e) 0.01 mg/mlpoysorbate 80; 
0275 (f) 4 mg/ml m-cresol; 
0276 (g) 105 mM propylene glycol. 

0277 Embodiment 91: A composition according to 
embodiment 1 which comprises: 

(0278 (a) 100 mg/ml Anti-IL-20; 
(0279 (b) 25 mM sodium chloride; 
(0280 (c) 33 mM histcline buffer; 
0281 (d) 25 mMarginine: 
0282 (e) 2 mg/ml m-cresol; 
(0283 (f) 129 mM sucrose. 

0284 Embodiment 92: A composition according to 
embodiment 1 which comprises: 

(0285) (a) 100 mg/ml Anti-IL-20; 
(0286 (b) 25 mM sodium chloride; 
(0287 (c) 33 mM histcline buffer; 
(0288 (d) 25 mMarginine: 
0289 (e) 4 mg/ml m-cresol; 
0290 (f) 109 mM sucrose. 

0291 Embodiment 93: A composition according to 
embodiment 1 which comprises: 

(0292 (a) 100 mg/ml Anti-IL-20; 
0293 (b) 25 mM sodium chloride; 
0294 (c) 33 mM histcline buffer; 
0295 (d) 25 mMarginine: 
0296 (e) 6 mg/ml m-cresol; 
0297 (f) 88 mM sucrose. 

0298 Embodiment 94: A composition according to 
embodiment 1 which comprises: 

0299 (a) 100 mg/ml Anti-IL-20; 
(0300 (b) 25 mM sodium chloride; 
(0301 (c) 33 mM histcline buffer; 
(0302) (d) 25 mMarginine: 
0303 (e) 4 mg/ml m-cresol; 
(0304 (f) 105 mM propylene glycol. 

0305 Embodiment 95: A composition according any of 
embodiments 1-94, wherein the antibody is of the IgG4 sub 
type. 
0306 Embodiment 96: A composition according to any of 
embodiments 1 to 95, wherein the antibody is a monoclonal 
antibody. 
0307 Embodiment 97: A composition according to 
embodiment 96, wherein the monoclonal antibody is an Anti 
IL-20 monoclonal antibody. 
0308 Embodiment 98: A composition according to 
embodiment 96, wherein the monoclonal antibody is an Anti 
IL-20 monoclonal antibody as described in WO 2010/ 
OOO721. 
0309 Embodiment 99: A composition according to 
embodiment 96, wherein the monoclonal antibody is an Anti 
IL-20 antibody 15D2 or 5B7 as described in WO 2010/ 
OOO721. 
0310 Embodiment 100: A composition according to 
embodiment 96, wherein the monoclonal antibody is an Anti 
TFPI monoclonal antibody. 
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0311 Embodiment 101: A composition according to 
embodiment 96, wherein the monoclonal antibody is the 
Anti-TFPI monoclonal antibody HzTFPI4F36 as described 
in PCTAEP2009/067598. 
0312 Embodiment 102: A stable, multi-dose liquid com 
position according to any of embodiments 1 to 101 for use in 
therapy. 
0313 Embodiment 103: A method of treating an inflam 
matory disease which comprises administering to a patient a 
therapeutically effective amount of a composition according 
to any of embodiments 97-99. 
0314 Embodiment 104: A composition according to any 
of embodiments 97-99 for use in the treatment of an inflam 
matory disease. 
0315 Embodiment 105: Use of a composition according 
to any of embodiments 97-99 in the manufacture of a medi 
cament for the treatment of an inflammatory disease. 
0316 Embodiment 106: A pharmaceutical composition 
comprising an Anti-IL-20 composition according to any of 
embodiments 97-99 for use in the treatment of an inflamma 
tory disease. 
0317 Embodiment 107: A method of treating a coagul 
opathy which comprises administering to a patient a thera 
peutically effective amount of a composition according to any 
of embodiments 100-101. 
0318 Embodiment 108: A composition according to any 
of embodiments 100-101 for use in the treatment of a coagul 
lopathy. 
0319 Embodiment 109: Use of a composition according 
to any of embodiments 100-101 in the manufacture of a 
medicament for the treatment of a coagulopathy. 
0320 Embodiment 110: A pharmaceutical composition 
comprising an Anti-TFPI composition according to any of 
embodiments 100-101 for use in the treatment of a coagul 
opathy. 
0321 All references, including publications, patent appli 
cations, and patents, cited herein are hereby incorporated by 
reference in their entirety and to the same extent as if each 
reference were individually and specifically indicated to be 
incorporated by reference and were set forth in its entirety 
herein (to the maximum extent permitted by law), regardless 
of any separately provided incorporation of particular docu 
ments made elsewhere herein. 
0322 The use of the terms “a” and “an and “the and 
similar referents in the context of describing the invention are 
to be construed to cover both the singular and the plural, 
unless otherwise indicated herein or clearly contradicted by 
context. For example, the phrase “the compound is to be 
understood as referring to various “compounds of the inven 
tion or particular described aspect, unless otherwise indi 
cated. 
0323. Unless otherwise indicated, all exact values pro 
vided hereinare representative of corresponding approximate 
values (e.g., all exact exemplary values provided with respect 
to a particular factor or measurement can be considered to 
also provide a corresponding approximate measurement, 
modified by “about, where appropriate). When a range is 
given, the range includes both end values, unless otherwise 
indicated. 
0324. The description herein of any aspect or aspect of the 
invention using terms such as “comprising”, “having.” 
“including,” or “containing with reference to an element or 
elements is intended to provide Support for a similar aspector 
aspect of the invention that “consists of, “consists essentially 
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of, or “substantially comprises that particular element or 
elements, unless otherwise stated or clearly contradicted by 
context (e.g., a composition described herein as comprising a 
particular element should be understood as also describing a 
composition consisting of that element, unless otherwise 
stated or clearly contradicted by context). 

1. A stable, multi-dose liquid composition comprising an 
antibody and one or more preservatives. 

2. A composition according to claim 1, wherein the preser 
Vative is present within the composition in an amount of 
between 0.001 to 2% (w/v), such as 0.002 to 1% (w/v). 

3. A composition according to claim 1, wherein the one or 
more preservative is selected from the group consisting of 
phenol, m-cresol, benzyl alcohol, chlorobutanol, ethanol, 
phenoxyethanol, p-chlor-m-cresol, methyl paraben, propyl 
paraben, benzalkonium chloride, thiomersal or any combina 
tions thereof. Such as phenol, m-cresol, benzyl alcohol and 
chlorobutanol. 

4. A composition according to claim 1, which comprises a 
single preservative, selected from the group consisting of 
phenol, m-cresol, benzyl alcohol, chlorobutanol, ethanol, 
phenoxyethanol, p-chlor-m-cresol, methyl paraben, propyl 
paraben, benzalkonium chloride and thiomersal. Such as phe 
nol, m-cresol, benzyl alcohol and chlorobutanol. 

5. A composition according to claim 1, which comprises 
two or more preservatives selected from the group consisting 
of phenol, m-cresol, benzyl alcohol, chlorobutanol, ethanol, 
phenoxyethanol, p-chlor-m-cresol, methyl paraben, propyl 
paraben, benzalkonium chloride and thiomersal. Such as phe 
nol, m-cresol, benzyl alcohol and chlorobutanol, in particu 
lar: phenol and m-cresol; and benzyl alcohol and chlorobu 
tanol. 

6. A composition according to claim 1, which is buffered to 
a pH of between 5 and 7, such as a pH of between 6.0 and 7.0, 
such as 6.0 or 6.5, in particular 6.5. 

7. A composition according to claim 1, which further com 
prises a tonicity modifying agent selected from the group 
consisting of Sucrose and propylene glycol. 

8. A composition according to claim 1, wherein the anti 
body is present within the composition in a concentration 
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selected from the group consisting of 50, 55, 60, 65. 70, 75, 
80, 85,90, 95, 100, 150, 200, 250, and 300 mg/ml. 

9. A composition according to claim 1, wherein no Surfac 
tant is present. 

10. A composition according to claim 1 comprising: 
(a) 100 mg/ml antibody; 
(b) 25 mM sodium chloride: 
(c) 33 mM histidine buffer; 
(d) 25 mMarginine: 
(e) 0.001% polysorbate 80; 
(f) 1.5 mg/ml phenol and 1.8 mg/ml m-cresol; and 
(g) 120 mM sucrose; 

buffered to a pH of 6.5. 
11. A composition according to claim 1 comprising: 
(a) 100 mg/ml antibody; 
(b) 25 mM sodium chloride: 
(c) 33 mM histidine buffer; 
(d) 25 mMarginine: 
(e) 0.01% polysorbate 80: 
(f) 1.5 mg/ml phenol and 1.8 mg/ml m-cresol; and 
(g) 120 mM sucrose; 

buffered to a pH of 6.5. 
12. A composition according to claim 1 comprising: 
(a) 100 mg/ml antibody; 
(b) 25 mM sodium chloride: 
(c) 33 mM histidine buffer; 
(d) 25 mMarginine: 
(e) 0.01% polysorbate 80: 
(f) 1.5 mg/ml phenol and 1.8 mg/ml m-cresol; and 
(g) 120 mM sucrose; 

buffered to a pH of 6. 
13-15. (canceled) 
16. A method of treating an inflammatory disease compris 

ing administering a stable antibody composition according to 
claim 1. 

17. A method of treating a coagulopathy comprising 
administering a stable antibody composition according to 
claim 1. 


