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Description

TECHNICAL FIELD

[0001] The present invention belongs to the field of biotechnical pharmaceutical formulations, and in particular relates
to stable recombinant fusion protein formulations, preparing methods and use thereof.

BACKGROUND ART

[0002] Age-related macular degeneration (AMD), also known as senile macular degeneration, is a senescent change
of the retinal macular structure, and mainly is irreversible decrease or loss of vision caused by retinal pigment epithelial
cells and retinal degeneration. The disease is clinically divided into dry (atrophic) AMD and wet (exudative) AMD, of
which, wet AMD accounts for about 20% of the total number of AMD cases. But in western countries, wet AMD is the
main reason of blindness for the aged. Intraocular abnormal vascular proliferation is one of the main causes of the
occurrence and development of wet AMD, and blocking abnormal vascular proliferation is the basis of treatment of wet
AMD. It may slow down or even prevent the disease process. Vascular endothelial growth factor (VEGF) is a secretory
protein that can induce angiogenesis, increase vascular permeability, and cause inflammation. And these factors are
closely related to the development of wet AMD. Therefore, in the development of medicaments for treating wet AMD,
VEGF is a potential therapeutic target.
[0003] Recombinant fusion protein of human vascular endothelial growth factor receptor-antibody- human complement
receptor 1 (hereinafter referred to as IBI302) is a macromolecule designed and developed for AMD disease based on
the above mechanism. It is a new drug of State Category I with global intellectual property designed by the applicant.
The route of administration is designed for intravitreal injection, and the dose is expected to be 0.5∼2 mg/eye.
[0004] Since 1982, after the introduction of the first recombinant drug (artificial insulin), more and more recombinant
fusion protein drugs have been developed by protein engineering technology. Some of them have been accepted as
conventional drugs. However, because such drug is a polypeptide or protein with large molecular weight, its performance
is very unstable, prone to deterioration, and very likely to self-aggregation under high concentration of the protein. These
unfavorable factors make a great challenge to making these drugs into stable, safe and effective formulations.
[0005] Recombinant fusion protein is a biomacromolecule, structure of which is very complex. During production and
storage process, a variety of physical and chemical changes will occur in the expressed protein molecules. Physical
changes are: adsorption, unfolding denaturation, aggregation and precipitation. Chemical changes are: deamidation,
isomerization, oxidation and so on. These changes may influence the safety and effectiveness of the final product.
Therefore, it is important to establish a suitable formulation to protect the stability and safety of the product.
[0006] IBI302 is a double-target specific fusion protein and is a new drug of State Category I. Due to its complex
structure, the protein is unstable in chemical properties, and is prone to aggregation and the charge isomers are easily
converted from the alkaline component to the acidic component. Therefore, there is still a need in the art to develop
recombinant protein formulation for protecting the stability of the product.

SUMMARY OF INVENTION

[0007] One object of the present invention is to provide a recombinant fusion protein formulation, which can stabilize
the fusion protein at a higher concentration. In addition, the formulation can maintain its stability under conditions of high
temperature acceleration, long term refrigeration and repeated freezing and thawing, thereby improving the clinical use
safety.
[0008] In the first aspect of the present invention, a liquid formulation of a recombinant fusion protein is provided,
which comprises a recombinant fusion protein, a buffer salt, a stabilizer, a surfactant and sterile water for injection, wherein,
the concentration of the recombinant fusion protein is 5 to 45 mg/mL;
the buffer salt is selected from phosphate salt, acetate salt or any combination thereof, and the concentration of the salt
is 5 to 25 mmol/L, preferably 8-22 mmol/L;
the stabilizer is selected from an amino acid or a polyol (polyhydric alcohol) or any combination thereof, wherein the
amino acid is selected from arginine, and the polyol is selected from sucrose; the concentration of amino acid is 50 to
350 mmol/L; and the concentration of polyol is 1-15 wt%, based on total weight of the liquid formulation;
the surfactant is selected from polysorbate 20 and the concentration of the surfactant is 0.01-0.08 wt%, based on total
weight of the liquid formulation;
and the pH of the liquid formulation is from 5.5 to 7.0; and the recombinant fusion protein is a recombinant fusion protein
of human vascular endothelial growth factor receptor-antibody-human complement receptor 1 which has an amino acid
sequence as shown in SEQ ID NO. 1 or SEQ ID NO. 4.
[0009] In another preferred embodiment, the stabilizer is selected from an amino acid, polyol and any combination
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thereof.
[0010] In another preferred embodiment, the concentration of amino acid is 70 to 260 mmol/L.
[0011] In another preferred embodiment, the concentration of polyol is 3-10 wt%.
[0012] In another preferred embodiment, the concentration of polyol is 200 to 300 mmol/L, preferably of 220 to 270
mmol/L.
[0013] In another preferred embodiment, the buffer salt is phosphate; the amino acid is arginine; the polyol is sucrose;
and the surfactant is polysorbate 20. In the present invention, the buffer salt is one or a combination of sodium phosphate,
sodium acetate, and the sodium phosphate is a combination of sodium dihydrogen phosphate and disodium hydrogen
phosphate.
[0014] In the second aspect of the present invention, a kit is provided which comprises a liquid formulation according
to the first aspect of the present invention and a container containing the liquid formulation.
[0015] Further, the kit further contains an instruction.
[0016] In the third aspect of the present invention, a use of the liquid formulation according to the first aspect of the
present invention for preparing a medicament for prevention and/or treatment of age-related macular degeneration is
provided.
[0017] In another preferred embodiment, the age-related macular degeneration is wet age-related macular degener-
ation.
[0018] The liquid formulation of the present invention can keep the recombinant fusion protein stable, so that the
recombinant protein can be stably present in the prescription drugs, the quality of the product can be improved, the shelf
life is prolonged and the safety of clinical use is improved. The liquid formulation has good thermal stability, and can
remain stable in the high temperature acceleration, long-term refrigeration and repeated freezing and thawing conditions.
[0019] It should be understood that in the present invention, the technical features specifically described above and
below (such as the examples) can be combined with each other, thereby constituting a new or preferred technical
solution, which needs not be specified one by one.

DETAILED DESCRIPTION OF INVENTION

[0020] Through extensive and intensive researches, the inventors have unexpectedly and firstly discovered a recom-
binant fusion protein formulation which can keep the product stable under the acceleration, long-term and freeze-thaw
conditions. Recombinant fusion proteins (VEGF inhibitors) that can be used in the present invention also include recom-
binant fusion proteins (VEGF inhibitors) obtained by other genetic engineering techniques. Based on this discovery, the
inventors have completed the present invention.

Recombinant fusion protein of human vascular endothelial growth factor receptor-antibody- human complement 
receptor 1

[0021] The preferred recombinant recombinant protein of the present invention is a recombinant fusion protein of
human vascular endothelial growth factor receptor-antibody-human complement receptor 1 (WO 2013/082563; title of
invention: Protein inhibitors to complement and VEGF pathways and Methods of use thereof); the amino acid sequence
of which is shown in SEQ ID NO. 1.
[0022] Another preferred recombinant fusion protein of the present invention is a recombinant fusion protein of human
vascular endothelial growth factor receptor-antibody-human complement receptor 1, the amino acid sequence of which
is shown in SEQ ID NO. 4.

Liquid formulation

[0023] The liquid formulation of a recombinant fusion protein of the present invention comprises a recombinant fusion
protein, a buffer salt, a stabilizer, a surfactant and sterile water for injection.
[0024] In another preferred embodiment, the liquid formulation comprises a recombinant fusion protein, a buffer salt,
a polyol, a surfactant and sterile water for injection.
[0025] In another preferred embodiment, the liquid formulation comprises a recombinant fusion protein, a buffer salt,
an amino acid, a surfactant and sterile water for injection.
[0026] In another preferred embodiment, the liquid formulation comprises a recombinant fusion protein, a buffer salt,
a polyol, an amino acid, a surfactant and sterile water for injection.
[0027] The concentration of recombinant fusion protein is 5 to 45 mg/mL.
[0028] The buffer salt is one or a combination of two or more kinds of phosphate, and acetate salt, and the concentration
of the salt is 5 to 25 mmol/L, preferably of 8-22 mmol/L.
[0029] The stabilizer is one or a combination of two or more kinds of an amino acid and a polyol.
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[0030] The amino acid is arginine. The concentration of amino acid is 50 to 350 mmol/L, preferably of 70-260 mmol/L.
[0031] The polyol is sucrose. The concentration of polyol is 1-15 wt%, preferably of 3-10 wt%.
[0032] The concentration of sodium chloride is 100-200mmol/L.
[0033] The surfactant is polysorbate 20.
[0034] The concentration of surfactant is 0.01-0.08 wt%, preferably of 0.02-0.06 wt%, based on total weight of the
liquid formulation.
[0035] The pH of the liquid formulation is from 5.0-7.0.
[0036] The liquid formulation of the present invention or a kit comprising the liquid formulation can be used for the
preparation of a medicament for the prevention and/or treatment of age-related macular degeneration. The recombinant
protein can be maintained stable, the product can be of high quality and long shelf life and the safety of clinical use is
improved.
[0037] The features mentioned above, or the features mentioned in the examples, may be combined in any combination.
All features disclosed in this specification may be used in conjunction with any form of the composition.

The main advantages of the present invention comprise:

[0038]

(1) The present invention provides a novel formulation with a longer shelf life that allows the recombinant fusion
protein, such as the recombinant fusion protein of human vascular endothelial growth factor receptor-antibody-
human complement receptor 1 remain stable. The formulation can remain stable under the high temperature ac-
celeration, long-term refrigeration and repeated freezing and thawing conditions.
(2) In the liquid formulation of the present invention, the physicochemical stability of the recombinant fusion protein
formulation can be improves, so that the recombinant protein can be stably present in the prescription drug, the
quality of the product is improved, the shelf life is prolonged and the safety of clinical use is improved.

[0039] The present invention will be further illustrated below with reference to the specific examples. It should be
understood that these examples are only to illustrate the invention, not to limit the scope of the invention. The experimental
methods with no specific conditions described in the following examples are generally performed under the conventional
conditions (e.g., the conditions described by Sambrook et al., Molecular Cloning-A Laboratory Manual Cold Spring
Harbor Laboratory Press, 1989), or according to the manufacture’s instructions. Unless indicated otherwise, parts and
percentage are calculated by weight.
[0040] Unless otherwise defined, all professional and scientific terms used herein have the same meaning as those
skilled in the art are familiar with. The preferred embodiments and materials described herein are for exemplary purposes
only.

General method

[0041] SEC-HPLC method: is performed according to Appendix III B of "Pharmacopoeia of the People’s Republic of
China " (2010 edition, part three), hydrophilic silica gel size exclusion column is used in detection, and the purity of the
sample is calculated with area normalization method.
[0042] Charge isomerization (cIEF): the sample was ionized by applying a voltage at both ends of the capillary by
using a Beckman capillary electrophoresis (Model: PA800 plus) and a coated capillary Neutral Capillary (50 mm i.d 3
45 cm). After ionization, the plot was integrated and analysised with 32Karat software, and calculated according to the
area normalization method.
[0043] DSC: MIcroCal VP-DSC was used, the starting temperature was 10 °C, the end temperature was 110 °C, and
the scanning rate was 60 °C/Hr. The final Tm values of each sample were obtained after subtracting the corresponding
buffer.

Example 1

The effect of amino acids, polyols and sodium chloride on the stability of fusion protein

[0044] Various solutions were prepared with sterile injectable water as shown in Table 1, and the fusion protein (amino
acid sequence as shown in SEQ ID NO. 3) was subjected to ultrafiltration substitution with the prepared respective
solutions.
[0045] The ultrafiltration substitution fluid with the fusion protein concentration of 10 mg/ml was diluted to 1.5 mg/ml
with the corresponding solution. Then, 1.5 ml of the dilution was taken and an appropriate amount of polysorbate 20
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was added to a final concentration of 0.03% by weight. A sample for detection was obtained after filtration using a 0.2
mm filter.
[0046] In addition, 5 ml of the solution described in Table 1 was taken and an appropriate amount of polysorbate 20
was added so that the final concentration thereof was 0.03% and then filtered through a 0.2 mm filter as a buffer blank
control. The Tm values for different protein stabilizers were measured by DSC method. The experimental results were
shown in Table 2.

[0047] The Tm values of the respective samples were obtained by subtracting the corresponding solution blanks from
7 different samples. The results showed that all of 7 samples exhibited high thermal stability. Wherein the thermal stability
of sample groups 2-3, 2-4, 2-6, 2-7 was the best followed by that of sample groups 2-1, 2-2, 2-5. The results showed
that the recombinant fusion protein formulations consisting of components of Table 1 and the recombinant fusion protein
exhibited better thermal stability.

Example 2

pH stability

[0048] Solutions of each pH were prepared with sterile injectable water according to Table 3, and the fusion protein
(amino acid sequence as shown in SEQ ID NO. 3) was subjected to ultrafiltration substitution with the prepared solutions.
[0049] The ultrafiltration substitution fluid with the fusion protein concentration of 10 mg/ml was diluted to 1.5 mg/ml
with the corresponding solution. Then, 1.5 ml of the dilution was taken and an appropriate amount of polysorbate 20
was added to a final concentration of 0.03% by weight. A sample for detection was obtained after filtration using a 0.2
mm filter.
[0050] In addition, 5 ml of the solution of each pH value was taken and an appropriate amount of polysorbate 20 was
added so that the final concentration thereof was 0.03% and then filtered through a 0.2 mm filter as a buffer blank control.
The Tm values for on different pH value were measured by DSC method. The experimental results were shown in Table 4.

Table 1: Effects of Different Kinds of Protein Stabilizers on the Stability of Fusion Protein

No. Buffer components Stabilizer pH Value

2-1 10 mmol/L Sucrose 8% by weight 6.2

2-2 Sodium acetate Sorbitol 250 mmol/L 6.2

2-3 Sodium chloride 150 mmol/L 6.2

2-4 Histidine 150 mmol/L 6.2

2-5 Glycine 250 mmol/L 6.2

2-6 Arginine 150 mmol/L 6.2

2-7 Arginine 80 mmol/L + Sucrose 5% by weight 6.2

Table 2: DSC Results of Different Kinds of Protein 
Stabilizer

No. Tm Value (°C)

2-1 53.27

2-2 53.25

2-3 57.60

2-4 58.59

2-5 52.32

2-6 58.40

2-7 57.33
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[0051] The Tm values of the different samples of 7 groups obtained by subtracting the corresponding buffer showed
that the samples 1-4 exhibited high thermal stability followed by sample 5, and the Tm of samples 6 and 7 was slightly
lower, indicating that the recombinant fusion protein exhibited high thermal stability within pH 5.5-7.0.

Example 3

Formulation of recombinant fusion protein human vascular endothelial growth factor receptor-antibody-human 
complement receptor 1

[0052] The formulation was prepared according to the following formula and the amino acid sequence of the fusion
protein was shown in SEQ ID NO. 3.

Formulation C

[0053]

Table 3: Samples used in pH Stability Example

No. pH Buffer Stabilizer

1 5.5 Sodium dihydrogen phosphate 10 mmol/L + disodium hydrogen 
phosphate 10 mmol/L

Arginine 80 mmol/L + Sucrose 
5% by weight

2 6.0 Sodium dihydrogen phosphate 10 mmol/L + disodium hydrogen 
phosphate 10 mmol/L

Arginine 80 mmol/L + Sucrose 
5% by weight

3 6.0 Sodium acetate 10 mmol/L Arginine 80 mmol/L + Sucrose 
5% by weight

4 6.5 Sodium acetate 10 mmol/L Arginine 80 mmol/L + Sucrose 
5% by weight

5 7.0 Sodium dihydrogen phosphate 10 mmol/L + Disodium hydrogen 
phosphate 10 mmol/L

Arginine 80 mmol/L + Sucrose 
5% by weight

6 7.5 Sodium dihydrogen phosphate 10 mmol/L + Disodium hydrogen 
phosphate 10 mmol/L

Arginine 80 mmol/L + Sucrose 
5% by weight

7 7.9 Sodium dihydrogen phosphate 10 mmol/L + Disodium hydrogen 
phosphate 10 mmol/L

Arginine 80 mmol/L + Sucrose 
5% by weight

Table 4: DSC results of pH stability

No. pH Tm Value (°C)

1 5.5 59.15

2 6.0 59.55

3 6.0 59.75

4 6.5 59.87

5 7.0 54.87

6 7.5 52.61

7 7.9 51.46

the recombinant fusion protein 10mg/ml;
Phosphate (Sodium dihydrogen phosphate+Disodium hydrogen phosphate 10mmol/L;
Arginine 80mmol/L;
Sucrose 5 wt%;
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[0054] Under the sterile condition, the semi-finished product was subpackaged into the vials, and stamped with rubber
stoppers and aluminum plastic covers to obtain finished products.

Example 4

Accelerated Stability Experiment

[0055] The samples of Example 3 were stored in a 25°C incubator for accelerated stability experiments. After one
month, the samples were taken out and compared with the test results at 0 days to measure the accelerated stability of
the formulation under high temperature conditions. The results were shown in Table 5 and Table 6.

[0056] The chemical stability of the recombinant fusion protein was characterized by capillary isoelectric focusing
(cIEF) and protein purity (SEC-HPLC). The change in the percentage of isoelectric point PI> 8.0 and the content of main
peak of protein purity (SEC-HPLC) were used as the determination means. The results showed that the charge isomer
content in Formulation C did not significantly change after 1 month of accelerated experiment (see Table 5). At the same
time, the main peak content in the Formulation C did not significantly change (see Table 6), while other indicators, such
as appearance, protein concentration, turbidity and so on in the accelerated conditions did not significantly change. The
results showed that, at 25°C, the recombinant fusion protein in both of two formulations could maintain stabile for at
least 1 month.

Example 5

Long-term stability experiment

[0057] The sample used in this example was the same as that of Example 4, i.e., the formulation prepared in Example
3. The samples were stored in a 2-8° C incubator for long-term stability experiments. The samples were taken out at
the third and sixth month and compared with the test results at 0 day to measure the Long-term stability of the formulation
at low temperature.
[0058] The experimental results were shown in Tables 7 and 8.

(continued)

Polysorbate 20 0.03 wt%;
pH 6.2
Solvent the sterile water for injection

Table 5: The results of changes in protein charge isomerization at 25° C 6 2° C (PI> 8.0)

Sample name 0 day 1 month

Formulation C (10 mg/ml) 70.08% 69.98%

Table 6: The results of changes in protein purity at 25° C62° C (percentage of SEC main peak)

Sample name 0 day 1 month

Formulation C(10 mg/ml) 99.32% 99.18%

Table 7: The results of changes in protein charge isomerization at 2-8 ° C (PI> 8.0)

Sample name 0 day 3 months 6 months

Formulation C (10 mg/ml) 58.52% 56.90% 58.12%
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[0059] The results showed that there was no significant change in charge isomerization (cIEF) and protein purity (SEC-
HPLC) within 6 months under long-term storage conditions at 2-8° C. While other indicators, such as appearance, protein
concentration, turbidity and so on did not significantly change under the acceleration conditions. The results showed
that both of two formulations could be stored for at least 6 months under long term conditions.

Example 6

Freeze-thaw stability

[0060] The sample used in this example was substantially the same as the formulation of Example 3, except that the
amino acid sequence of the fusion protein was shown in SEQ ID NO. 1. The samples were frozen at -80°C and thawed
at room temperature. The samples were repeatedly freeze-thawed for three times or six times. The results were shown
in Tables 9 and 10.

[0061] The results showed that there was no significant change in the charge isomerization (cIEF) and protein purity
(SEC-HPLC) after freeze-thaw 6 times, and other test indicators, such as appearance, and visible foreign matter related
to the physical properties were qualified. The results showed that the physical and chemical properties of the formulation
were still stable after freezing and thawing at least 6 times.
[0062] The results of the above studies showed that the liquid formulation prepared by using the buffer and the stabilizer
of the present invention and the recombinant fusion protein exhibited good stability, and the fusion protein can be stably
preserved at a higher concentration. The formulation could remain stable under the high temperature acceleration, long-
term refrigeration and repeated freezing and thawing conditions, and the safety of clinical use can be improved.

Sequence Listing

[0063]

<110> INNOVENT BIOLOGICS, INC

<120> RECOMBINANT FUSION PROTEIN FORMULATION

<130> RYJ/FP7268600

<140> 15844336.6
<141> 2015-09-25

<150> CN2015/090778
<151> 2015-09-25

<150> CN2014104982288
<151> 2014-09-25

Table 8: The results of changes in protein purity at 2-8° C (percentage of SEC main peak)

Sample name 0 day 3 months 6 months

Formulation C (10 mg/ml) 99.32% 99.25% 99.06%

Table 9: The results of changes in protein charge isomerization under freeze-thaw conditions (PI>8.0)

Sample name 0 three times six times

Formulation C (10 mg/ml) 58.52% 65.58% 61.75%

Table 10: The results of changes in protein purity under freeze-thaw conditions (percentage of SEC main peak)

Sample name 0 three times six times

Formulation C (10 mg/ml) 99.32% 99.23% 99.30%
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<160> 4

<170> PatentIn version 3.5

<210> 1
<211> 629
<212> PRT
<213> artificial sequence

<220>
<223> Polypeptide

<400> 1
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<210> 2
<211> 1887
<212> DNA
<213> artificial sequence

<220>
<223> Polyribonucleotide

<400> 2
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<210> 3
<211> 1947
<212> DNA
<213> artificial sequence

<220>
<221> CDS
<222> (1)..(1947)
<223> Polyribonucleotide and Polypeptide

<400> 3
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<210> 4
<211> 649
<212> PRT
<213> artificial sequence

<220>
<223> Polypeptide

<400> 4
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Claims

1. A liquid formulation of a recombinant fusion protein, which comprises a recombinant fusion protein, a buffer salt, a
stabilizer, a surfactant and sterile water for injection, wherein,
the recombinant fusion protein has a concentration of 5 to 45 mg/mL;
the buffer salt is selected from phosphate salt, acetate salt or any combination thereof, and has a concentration of
5 to 25 mmol/L;
the stabilizer is selected from an amino acid or a combination of polyol and amino acid, wherein the amino acid is
selected from arginine, and the polyol is selected from sucrose; and the amino acid has a concentration of 50 to
350 mmol/L; and the polyol has a concentration of 1-15 wt%, based on total weight of the liquid formulation;
the surfactant is selected from polysorbate 20 and has a concentration of 0.01-0.08 wt%, based on total weight of
the liquid formulation;
the pH of the liquid formulation is from 5.5 to 7.0; and
the recombinant fusion protein is a recombinant fusion protein of human vascular endothelial growth factor receptor-
antibody-human complement receptor 1 which has an amino acid sequence as shown in SEQ ID NO. 1 or SEQ ID
NO. 4.

2. The liquid formulation of claim 1, wherein the amino acid has a concentration of 70 to 260 mmol/L.

3. The liquid formulation of claim 1, wherein the polyol has a concentration of 3-10 wt%.

4. The liquid formulation of claim 1, wherein the pH of the liquid formulation is from 5.5 to 7, and the liquid formulation
comprises:

and the sterile water for injection.

5. The liquid formulation of claim 1, wherein the buffer salt is selected from phosphate salt, acetate salt or any com-
bination thereof, and has a concentration of 8 to 22 mmol/L.

6. The liquid formulation of claim 1, wherein the buffer salt is phosphate salt.

7. A kit which comprises a liquid formulation according to any one of claims 1 to 6 and a container containing the liquid
formulation.

8. A liquid formulation according to any of claims 1 to 4 or a kit according to claim 7 for use in a method of prevention
and/or treatment of age-related macular degeneration.

9. The liquid formulation or kit for use of claim 8, wherein the age-related macular degeneration is wet age-related
macular degeneration.

the recombinant fusion protein 5-45mg/ml;
phosphate salt 5-15 mmol/L;
arginine 50-100 mmol/L;
sucrose 2-8wt%;
polysorbate 20 0.02-0.06 wt%;
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Patentansprüche

1. Flüssige Formulierung eines rekombinanten Fusionsproteins, die ein rekombinantes Fusionsprotein, ein Puffersalz,
einen Stabilisator, ein Tensid und steriles Wasser für die Injektion umfasst, wobei
das rekombinante Fusionsprotein eine Konzentration von 5 bis 45 mg/ml aufweist;
das Puffersalz aus Phosphatsalz, Acetatsalz und einer beliebigen Kombination davon ausgewählt ist und eine
Konzentration von 5 bis 25 mmol/l aufweist;
der Stabilisator aus einer Aminosäure oder einer Kombination aus Polyol und Aminosäure ausgewählt ist, wobei
die Aminosäure aus Arginin ausgewählt ist und das Polyol aus Saccharose ausgewählt ist; und die Aminosäure
eine Konzentration von 50 bis 350 mmol/l aufweist; und das Polyol eine Konzentration von 1 bis 15 Gew.-%, bezogen
auf das Gesamtgewicht der flüssigen Formulierung aufweist;
das Tensid aus Polysorbat 20 ausgewählt ist und eine Konzentration von 0,01 bis 0,08 Gew.-%, bezogen auf das
Gesamtgewicht der flüssigen Formulierung, aufweist;
der pH der flüssigen Formulierung 5,5 bis 7,0 beträgt; und
das rekombinante Fusionsprotein ein rekombinantes Fusionsprotein von menschlichem Gefäßendothelwachstums-
faktor-Rezeptorantikörper-Humankomplementrezeptor 1 ist, der eine wie in SEQ ID NO: 1 oder SEQ ID NO: 4
dargestellte Aminosäuresequenz aufweist.

2. Flüssige Formulierung nach Anspruch 1, wobei die Aminosäure eine Konzentration von 70 bis 260 mmol/l aufweist.

3. Flüssige Formulierung nach Anspruch 1, wobei das Polyol eine Konzentration von 3 bis 10 Gew.-% aufweist.

4. Flüssige Formulierung nach Anspruch 1, wobei der pH der flüssigen Formulierung 5,5 bis 7 beträgt und die flüssige
Formulierung Folgendes umfasst:

und steriles Wasser für die Injektion.

5. Flüssige Formulierung nach Anspruch 1, wobei das Puffersalz aus Phosphatsalz, Acetatsalz und einer beliebigen
Kombination davon ausgewählt ist und eine Konzentration von 8 bis 22 mmol/l aufweist.

6. Flüssige Formulierung nach Anspruch 1, wobei das Puffersalz Phosphatsalz ist.

7. Set, umfassend eine flüssige Formulierung nach einem der Ansprüche 1 bis 6 sowie einen Behälter, der die flüssige
Formulierung enthält.

8. Flüssige Formulierung nach einem der Ansprüche 1 bis 4 oder Set nach Anspruch 7 zur Verwendung in einem
Verfahren zur Prävention und/oder Behandlung von altersbedingter Makuladegeneration.

9. Flüssige Formulierung oder Set zur Verwendung nach Anspruch 8, wobei die altersbedingte Makuladegeneration
feuchte altersbedingte Makuladegeneration ist.

Revendications

1. Formulation liquide d’une protéine de fusion recombinante, qui comprend une protéine de fusion recombinante, un
sel tampon, un stabilisateur, un tensioactif et de l’eau stérile pour injection, dans laquelle,
la protéine de fusion recombinante possède une concentration de 5 à 45 mg/ml ;
le sel tampon est sélectionné parmi un sel phosphate, un sel acétate ou une quelconque combinaison de ceux-ci,
et possède une concentration de 5 à 25 mmol/l ;
le stabilisateur est sélectionné parmi un acide aminé ou une combinaison d’un polyol et d’un acide aminé, où l’acide
aminé est sélectionné parmi l’arginine, et le polyol est sélectionné parmi le saccharose ; et l’acide aminé possède

rekombinantes Fusionsprotein 5-45 mg/ml;
Phosphatsalz 5-15 mmol/l;
Arginin 50-100 mmol/l;
Saccharose 2-8 Gew.-%;
Polysorbat 20 0,02-0,06 Gew.-%;
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une concentration de 50 à 350 mmol/l ; et le polyol possède une concentration de 1-15 % en poids, en se basant
sur le poids total de la formulation liquide ;
le tensioactif est sélectionné parmi le polysorbate 20 et possède une concentration de 0,01-0,08 % en poids, en se
basant sur le poids total de la formulation liquide ;
le pH de la formulation liquide est compris entre 5,5 et 7,0 ; et
la protéine de fusion recombinante est une protéine de fusion recombinante de récepteur du facteur de croissance
de l’endothélium vasculaire-anticorps-récepteur du complément humain de type 1 qui possède une séquence d’aci-
des aminés telle que montrée dans SEQ ID NO: 1 ou SEQ ID NO: 4.

2. Formulation liquide selon la revendication 1, dans laquelle l’acide aminé possède une concentration de 70 à 260
mmol/l.

3. Formulation liquide selon la revendication 1, dans laquelle le polyol possède une concentration de 3-10 % en poids.

4. Formulation liquide selon la revendication 1, où le pH de la formulation liquide est compris entre 5,5 et 7, et la
formulation liquide comprend :
la protéine de fusion recombinante 5-45 mg/ml ;

et de l’eau stérile pour injection.

5. Formulation liquide selon la revendication 1, dans laquelle le sel tampon est sélectionné parmi un sel phosphate,
un sel acétate ou une quelconque combinaison de ceux-ci, et possède une concentration de 8 à 22 mmol/l.

6. Formulation liquide selon la revendication 1, dans laquelle le sel tampon est un sel phosphate.

7. Kit qui comprend une formulation liquide selon l’une quelconque des revendications 1 à 6 et un récipient contenant
la formulation liquide.

8. Formulation liquide selon l’une quelconque des revendications 1 à 4 ou kit selon la revendication 7 destiné(e) à être
utilisé(e) dans un procédé de prévention et/ou de traitement de la dégénérescence maculaire liée à l’âge.

9. Formulation liquide ou kit destiné(e) à être utilisé(e) selon la revendication 8, où la dégénérescence maculaire liée
à l’âge est la dégénérescence maculaire liée à l’âge de forme humide.

un sel phosphate 5-15 mmol/l ;
de l’arginine 50-100 mmol/l ;
du saccharose 2-8 % en poids ;
du polysorbate 20 0,02-0,06 % en poids ;



EP 3 199 555 B1

24

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2013082563 A [0021]
• CN 15844336 [0063]

• CN 2015090778 [0063]
• CN 2014104982288 [0063]

Non-patent literature cited in the description

• SAMBROOK et al. Molecular Cloning-A Laboratory
Manual. Cold Spring Harbor Laboratory Press, 1989
[0039]

• Pharmacopoeia of the People’s Republic of China
[0041]


	bibliography
	description
	claims
	cited references

