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1. An a Nbody preparation suitable for intravenous administration in humans comprising IgG,
IgA and at IgM antibodies by weight of the total amount of antibodies, wherein the
preparation is prred from human plasma, wherein the antibody preparation has specific
complement activati activity, and wherein in an in vitro assay with human serum suitable to
determine the ability of he antibody preparation to activate complement unspecifically the antibody

preparation generates substially no C5a and/or substantially no C3a.

2. An antibody preparatioccording to claim 1 further comprising more than 5% IgA and

more than 40% IgG by weight of total amount of antibodies.

3. An antibody preparation accord to claims 1 or 2 comprising at least 10% IgM by weight

of the total amount of antibodies.

4. An antibody preparation according to clajm 3 comprising at least 15% IgM by weight of the

total amount of antibodies.

5. An antibody preparation according to any preceding claim wherein the antibody preparation

adjusted to an IgM concentration of 1.72 mg/ml generate ss than 200 ng/ml C5a after 60 minutes

of the assay.

6. An antibody preparation according to any preceding claihcrgin the antibody preparation

adjusted to an IgM concentration of 1.72 mg/ml generates less than &‘ ng/ml C3a after 60 minutes

of the assay.

7. An antibody preparation according to any preceding claim wherei‘in the in vitro serum
assay the antibody preparation with human serum generates the same amount ‘ C5a and/or C3a as

human serum alone £ 70%.

8. An antibody preparation according to any preceding claim wherein the in vitr“erum assay

to determine that the antibody preparation gencrates substantially no C5a comprises the o of:
43



WO 2011/131787 PCT/EP2011/056487

(a)\adding an amount of the antibody preparation to 100 pl human serum to create a reaction
mixtge containing 1.72mg/ml igM and incubating the reaction mixture for 60 minutes at 37 °C with
consta agitation,;

ifg a set of dilutions of the reaction mixture suitable for an ELISA;

© performia sandwich ELISA on the set of dilutions of the reaction mixture utilizing a primary
and a secondari}&%gtibody to C5a and a chromogenic substance, wherein the secondary antibody is
conjugated to an € ?%/me and the chromogenic substance is the substrate of the enzyme; and

(d) determining the ﬁglount of C5a in the reaction mixture based on a colour change obtained as a

result of contacting thehromogenic substance with the enzyme bound to C5a via the secondary

antibody.

9. An antibody preparation acé%gding to any preceding claim wherein the in vitro serum assay to
determine that the antibody preparéf*%on generates substantially no C3a comprises the steps of:
(a) adding an amount of the antibot preparation to 100 pl human serum to create a reaction

mixture containing 1.72mg/ml IgM andcubating the reaction mixture for 60 minutes at 37 °C with

constant agitation; ),

(b) preparing a set of dilutions of the reactio;\%@xture suitable for an ELISA;

(c) performing a sandwich ELISA on the set o?%{lutions of the reaction mixture utilizing a primary
and a secondary antibody to C3a and a chromog;%c substance, wherein the secondary antibody is
conjugated to an enzyme and the chromogenic subst ice is the substrate of the enzyme; and

%,

(d) determining the amount of C3a in the reaction mixfyre based on a colour change obtained as a

result of contacting the chromogenic substance with the

)

antibody. x
%

10.  An antibody preparation according to any preceding &Q

1zyme bound to C3a via the secondary

im comprising less than 2%

aggregates of 1200 kDa or above.

11.  An antibody preparation according to claim 10 comprising less an 1.5% aggregates of

1200 kDa or above.

12.  An antibody preparation according to any preceding claim wherein the an mplementary

activity of the preparation is less than 1.0 CH50/mg protein.
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13. An antibody preparation according to claim 12 wherein the anti-complementary activity is
less than

75 CHS50/mg protein.

A Y

XV
4. An ak@gody preparation according to any preceding claim comprising an immunoglobulin

content of greaterithan 95% of the total protein content.

15.  An antibody ;;Xreparation according to any preceding claim prepared from human serum in
the absence of a step of héat treatment at a temperature 40°C or above for more than 10 minutes.
A}
AN
16.  An antibody preparatlfkg according to any preceding claim prepared from human serum in

the absence of a step involving c%%;mcal or enzymatic modification of the antibodies.

%,
17.  An antibody preparation acco?}&ing to claim 16 wherein the step of chemical modification is

3
a step of contacting the antibodies with p¥propiolactone.

18.  An antibody preparation according to® any preceding claim prepared by a process which is

capable of a more than 3log;q removal of non—en%gloped viruses.

e

%

19.  An antibody preparation according to any preé%ging claim prepared from human plasma by a
process comprising the steps of: %,

(a) preparing from the human plasma a pl\%ga fraction as a solution containing

immunoglobulins; \
)] mixing a Cy to Cy carboxylic acid with the solution and treating the mixed solution
%}
with a vibrating agitator to precipitate contaminating proteins; %}}

(c) separating the precipitated proteins from the solutxon%\to yield the IgM containing

immunoglobulin composition; AN
K

(d) incubating the IgM containing immunoglobulin 001npositi(§g at between pH3.5 and

pH 4.5 to form an incubated solution; %%

©) irradiating the incubated solution with UVC to form a UVC madmged solution; and

6 filtering the UVC irradiated solution under sterile conditions to ?@rm the antibody

preparation suitable for intravenous administration in humans. N

45 "\



\ . WO 2011/131787 PCT/EP2011/056487

20.  “\n antibody preparation according to claim 19 wherein the process further comprises

subjectingithe incubated solution obtained from step {d) to nanofiltration prior irradiation in step (e).
21 An antigody preparation according to any preceding claim wherein the antibody preparation
is capable of ad?ﬁ;nlslratlon to cynomolgus monkeys at 115 mg [gM/kgBW/hr in the absence of a

greater than 10% reﬁgc’uon in arterial pressure from pretreatment level.

N

%,
22.  An antibody pre]sgratlon according to any preceding claim wherein at least 90% of the

antibodies in the preparatloﬂ%are biologically active.

g

23.  An antibody preparatiori%ccording to any preceding claim wherein in an in vitro Rubella
antigen based assay suitable to dete%gmine Fc function the activity of the Fc part of the antibodies of

the antibody preparation is the same}§ that of a biological reference preparation +10%.
%
'K%’%‘
24. A method of producing an antxb%g} preparation according to any preceding claim from
human plasma comprising the steps of: %»%
(a) preparing from the human agma a plasma fraction as a solution containing

immunoglobulins;

(b) mixing a Cy to Cy carboxylic acid with the solution and treating the mixed solution

%,
with a vibrating agitator to precipitate contaminating prqtems

(©) separating the precipitated proteins from the solution to yield the IgM containing

immunoglobulin composition;
1)) incubating the IgM containing immunoglobulin composition at between pH3.5 and

pH 4.5 to form an incubated solution;
(e) irradiating the incubated solution with UVC to form %UVC irradiated solution; and
) filtering the UVC irradiated solution under sterile cghgitions to form the antibody

preparation suitable for intravenous administration in humans.

25.  An antibody preparation according to any one of claims [ to 23 for useiin medicine.

26.  An antibody preparation according to claim 25 for use in the treatment of an immunological

disorders or a bacterial infection.
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27, X{% antibody preparation according to claim 26 wherein the immunological disorder is an

fgM deﬁci?éﬁz%iy disorder.

k3

28. Useof a‘{;&a{ptibody preparation according to any one of claims 1 to 23 for the manufacture of

a medicament for treig;t{ient of an immunological disorder or a bacterial infections.

29. A method of trea‘tment of a patient comprising administering an antibody preparation

according to any one of clalr%il to 23.

30. A method of treatment ac*c,‘ordmg to claim 29 wherein the patient is suffering from an

immunological disorder or a bacterla&%fectlon
%

\

31. A method of treatment according té%%claim 29 and 30 wherein the antibody preparation is

.. . . %
administered to the patient intravenously. X
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1. An antibody preparation suitable for intravenous administration in humans
comprising IgG, IgA and at least 5% IgM antibodies by weight of the total amount of
antibodies, wherein the preparation is prepared from human plasma, wherein the antibody
preparation has specific complement activating activity, wherein the antibody preparation is
prepared by a process which is capable of a more than 3log;o removal of non-enveloped
viruses and wherein in an in vitro assay with human serum suitable to determine the ability of
the antibody preparation to activate complement unspecifically the antibody preparation
generates: (i) substantially no C5a, such that the antibody preparation adjusted to an IgM
concentration of 1.72 mg/ml generates less than 200 ng/ml C5a after 60 minutes of the assay;
and/or (ii) substantially no C3a, such that the antibody preparation adjusted to an IgM
concentration of 1.72 mg/ml generates less than 6000 ng/ml C3a after 60 minutes of the

assay.

2. An antibody preparation according to claim 1 further comprising more than 5% IgA

and more than 40% IgG by weight of the total amount of antibodies.

3. An antibody preparation according to claims 1 or 2 comprising at least 10% IgM by
weight of the total amount of antibodies and preferably comprising at least 15% IgM by

weight of the total amount of antibodies.

4. An antibody preparation according to any preceding claim wherein in the in vitro
serum assay the antibody preparation with human serum generates the same amount of C5a

and/or C3a as human serum alone + 70%.

5. An antibody preparation according to any preceding claim wherein the in vitro serum
assay to determine that the antibody preparation generates substantially no C5a comprises the
steps of:

(a) adding an amount of the antibody preparation to 100 pl human serum to create a reaction
mixture containing 1.72mg/ml IgM and incubating the reaction mixture for 60 minutes at 37
°C with constant agitation; '

(b) preparing a set of dilutions of the reaction mixture suitable for an ELISA;
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(c) performing a sandwich ELISA on the set of dilutions of the reaction mixture utilizing a
primary and a secondary antibody to C5a and a chromogenic substance, wherein the
secondary antibody is conjugated to an enzyme and the chromogenic substance is the
substrate of the enzyme; and

(d) determining the amount of C5a in the reaction mixture based on a colour change obtained
as a result of contacting the chromogenic substance with the enzyme bound to C5a via the

secondary antibody.

6. An antibody preparation according to any preceding claim wherein the in vitro serum assay
to determine that the antibody preparation generates substantially no C3a comprises the steps
of:

(a) adding an amount of the antibody preparation to 100 pl human serum to create a reaction
mixture containing 1.72mg/ml IgM and incubating the reaction mixture for 60 minutes at 37
°C with constant agitation,

(b) preparing a set of dilutions of the reaction mixture suitable for an ELISA;

(c) performing a sandwich ELISA on the set of dilutions of the reaction mixture utilizing a
primary and a secondary antibody to C3a and a chromogenic substance, wherein the
secondary antibody is conjugated to an enzyme and the chromogenic substance is the
substrate of the enzyme; and

(d) determining the amount of C3a in the reaction mixture based on a colour change obtained
as a result of contacting the chromogenic substance with the enzyme bound to C3a via the

secondary antibody.

7. An antibody preparation according to any preceding claim comprising less than 2%
aggregates of 1200 kDa or above, and preferably comprising less than 1.5% aggregates of
1200 kDa or above.

8. An antibody preparation according to any preceding claim wherein the anti-
complementary activity of the preparation is less than 1.0 CH50/mg protein, and preferably

wherein the anti-complementary activity is less than 0.75 CH50/mg protein.

9. An antibody preparation according to any preceding claim, wherein:
(i) the antibody preparation comprises an immunoglobulin content of greater than 95% of the

total protein content; and/or
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(ii) the antibody preparation is prepared from human serum in the absence of a step of heat
treatment at a temperature 40°C or above for more than 10 minutes; and/or

(iii) the antibody preparation is prepared from human serum in the absence of a step
involving chemical or enzymatic modification of the antibodies, and preferably wherein the
antibody preparation is prepared in the absence of a step of chemical modification which is a

step of contacting the antibodies with B-propiolactone.

10.  An antibody preparation according to any preceding claim prepared from human

plasma by a process comprising the steps of:

(a)  preparing from the human plasma a plasma fraction as a solution containing

immunoglobulins;

(b)  mixing a Cy to Cy carboxylic acid with the solution and treating the mixed
solution with a vibrating agitator to precipitate contaminating proteins;

(c) separating the precipitated proteins from the solution to yield the IgM
containing immunoglobulin composition;

(d) incubating the IgM containing immunoglobulin composition at between pH3.5

and pH 4.5 to form an incubated solution;
(e) irradiating the incubated solution with UVC to form a UVC irradiated

solution; and
® filtering the UVC irradiated solution under sterile conditions to form the

antibody preparation suitable for intravenous administration in humans.

11.  An antibody preparation according to claim 10 wherein the process further comprises

subjecting the incubated solution obtained from step (d) to nanofiltration prior irradiation in

step (e).

12.  Anantibody preparation according to any preceding claim wherein:

(i) the antibody preparation is capable of administration to cynomolgus monkeys at 115 mg
IgM/kgBW/hr in the absence of a greater than 10% reduction in arterial pressure from
pretreatment level; and/or

(ii) at least 90% of the antibodies in the preparation are biologically active; and/or
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(iii) in an in vitro Rubella antigen based assay suitable to determine Fc function the activity
of the Fc part of the antibodies of the antibody preparation is the same as that of a biological

reference preparation +10%.

13.  An antibody preparation comprising at least 15% IgM, more than 5% IgA and more
than 40% IgG as percentages of the total amount of antibodies, and comprising less than
1.5% aggregates of 1200kDa or above of the total immunoglobulin content as determined by

high performance size exclusion chromatography.

14.  An antibody preparation according to claim 13, which is substantially free of non-
enveloped virus, which has an anti-complementary activity of less than 0.75 CH50/mg
protein, and wherein at least 90% of the antibodies in the preparation are biologically active,

as determined by the Eur. Ph. 2.7.9. Test for Fc Function of Immunoglobulin.

15. A method of producing an antibody preparation according to any preceding claim
from human plasma comprising the steps of:

(a)  preparing from the human plasma a plasma fraction as a solution containing
immunoglobulins;

(b) mixing a Cy to Cy carboxylic acid with the solution and treating the mixed
solution with a vibrating agitator to precipitate contaminating proteins;

(c) separating the precipitated proteins from the solution to yield the IgM
containing immunoglobulin composition;

(d) incubating the IgM containing immunoglobulin composition at between pH3.5
and pH 4.5 to form an incubated solution;

(e) irradiating the incubated solution with UVC to form a UVC irradiated
solution; and

® filtering the UVC irradiated solution under sterile conditions to form the

antibody preparation suitable for intravenous administration in humans.

16.  An antibody preparation according to any one of claims 1 to 14 for use in medicine.

17.  An antibody preparation according to claim 16 for use in the treatment of an
immunological disorders or a bacterial infection, preferably wherein the immunological

disorder is an IgM deficiency disorder.
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