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DESCRIPTION 

STABILIZED ANTIBODY-CONTAINING LIQUID FORMULATIONS 

5 Technical Field  

The present invention relates to antibody-containing formulations, in particular to stable 

highly-concentrated antibody-containing formulations. 

Backaround Art 

10 In recent years, there is an increasing demand for developing self-injectable  

antibody-containing formulations for subcutaneous injection according to medical needs. 

Designing antibody-containing formulations for subcutaneous injection makes it necessary to 

increase the antibody concentration in the administered solution, since a single doses of antibody 

are very high (about 100 to 200 me) and the injection volume for subcutaneous injection is 

15 generally limited. 

Highly-concentrated antibody-containing solutions tend to form highly viscous solutions 

by themselves due to intermolecular interactions and macromolecular protein characteristics. 

Furthermore, degradation phenomenon such as aggregation becomes problematic when proteins 

are stored as highly-concentrated solutions, and thus, this degradation 

20 must be prevented. In particular, highly-concentrated antibody-containing solutions tend to  

form aggregates during freeze-thawing, or when stored in liquid or frozen conditions for a long 

time (Non-patent Documents 1 and 2). 

To date, such highly-concentrated antibody-containing formulations are generally 

prepared by conventional lyophilizing concentration method (Patent Document 1), which is a 

25 method for stabilizing highly-concentrated antibody-containing formulations. In the method,  

highly-concentrated antibody-containing formulations are obtained by lyophilizing an antibody 

solution of a relatively low concentration and dissolving in a smaller volume of water than the 

volume before lyophilization. In this case, the increased viscosity of dissolved formulations is 

of concern because a cryoprotectant such as sugar must be added to obtain lyophilized 

30 formulations. 

In that aspect, this problem can be avoided when a liquid formulation is prepared 

without lyophilization. However, as described above, highly-concentrated antibody-containing 

liquid formulations tend to form aggregates. Nonetheless, such formulations are highly demanded 

because antibody-containing liquid formulations are easier to handle than lyophilized 

35 formulations, and can be readily formulated into prefilled syringe formulations. 
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CLAIMS 

 

1. A stable antibody-comprising formulation comprising basic amino acid-aspartate or basic 

amino acid-glutamate, wherein the antibody is an antibody modified to have an isoelectric point 

(pI) of 5 to 8. 5 

 

2. The formulation of claim 1 comprising histidine-aspartate buffer or histidine-glutamate buffer, 

wherein the basic amino acid is histidine. 

 

3. The formulation of claim 1 comprising arginine-aspartate or arginine-glutamate, wherein the 10 

basic amino acid is arginine. 

 

4. A stable antibody-comprising formulation comprising histidine-aspartate buffer or histidine-

glutamate buffer, and arginine-aspartate or arginine-glutamate, wherein the antibody is an 

antibody modified to have an isoelectric point (pI) of 5 to 8. 15 

 

5. A stable antibody-comprising formulation comprising tris(hydroxymethyl)aminomethane-

aspartate buffer or tris(hydroxymethyl)aminomethane-glutamate buffer. 

 

6. A stable antibody-comprising formulation comprising tris(hydroxymethyl)aminomethane-20 

aspartate buffer and tris(hydroxymethyl)aminomethane-glutamate buffer. 

 

7. The formulation according to any one of claims 1 to 6, which does not substantially comprise 

chloride ion and acetate ion. 

 25 

8. The formulation according to any one of claims 1 to 7, which additionally comprises a sugar. 

 

9. The formulation according to any one of claims 1 to 8, wherein the antibody is a humanized 

antibody or a human antibody. 

 30 

10. The formulation according to any one of claims 1 to 9, wherein the antibody concentration is 

50 mg/ml or more. 
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11. The formulation according to any one of claims 1 to 9, wherein the antibody concentration is 

50 to 250 mg/ml. 

 

12. The formulation according to any one of claims 1 to 11, which is a liquid formulation. 

 5 

13. The formulation according to claim 12, wherein the viscosity of the liquid formulation is 30 

mPa·s or less. 

 

14. The formulation according to claim 12 or 13, wherein the liquid formulation is stable at 2°C 

to 8°C for at least six months. 10 

 

15. The formulation according to any one of claims 12 to 14, which has not been subjected to 

lyophilization during preparation of the formulation. 

 

16. The formulation according to any one of claims 12 to 15, which is frozen stored at -30°C to -15 

10°C. 

 

17. The formulation according to any one of claims 1 to 11, wherein the formulation is a 

lyophilized formulation. 

 20 

18. The formulation according to any one of claims 2, 4, and 7 to 17, wherein the buffer 

concentration is 5 to 100 mM. 

 

19. The formulation according to any one of claims 3 and 7 to 18, wherein the arginine 

concentration is 5 to 300 mM. 25 

 

20. The formulation according to any one of claims 1 to 19, wherein the antibody is an anti-IL-6 

receptor antibody. 

 

21. The formulation according to any one of claims 2, 4, and 7 to 20, wherein the buffer 30 

substantially comprises only amino acid(s). 

 

22. The formulation according to any one of claims 1 to 21, which is for subcutaneous 

administration. 

35 
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23. A method for suppressing aggregation formation during frozen storage of a highly-

concentrated antibody-comprising formulation by using aspartic acid or glutamic acid as a 

counter ion species to a buffer in the formulation, wherein the highly concentrated antibody is an 

antibody modified to have an isoelectric point (pI) of 5 to 8. 

 5 

24. A method for suppressing aggregation formation during liquid storage of a highly-

concentrated antibody-comprising formulation by using aspartic acid or glutamic acid as a 

counter ion species to a buffer in the formulation, wherein the highly concentrated antibody is an 

antibody modified to have an isoelectric point (pI) of 5 to 8. 

 10 

25. A method for suppressing aggregation formation during frozen storage of a highly-

concentrated antibody-comprising formulation by using aspartic acid or glutamic acid as a 

counter ion species to a stabilizer in the formulation, wherein the highly concentrated antibody is 

an antibody modified to have an isoelectric point (pI) of 5 to 8. 

 15 

26. A method for suppressing aggregation formation during liquid storage of a highly-

concentration antibody-comprising formulation by using aspartic acid or glutamic acid as a 

counter ion species to a stabilizer in the formulation, wherein the highly concentrated antibody is 

an antibody modified to have an isoelectric point (pI) of 5 to 8. 


