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(2) HVR-L2 comprising the amino acid sequence SASFLYS (SEQ ID NO:2); 

(3) HVR-L3 comprising the amino acid sequence QQYLYHPAT (SEQ ID NO:3); 

and  

(b) a heavy chain variable region comprising:  

(1) HVR-H1 comprising the amino acid sequence GFTFSDSWIH (SEQ ID 

NO:4);  

(2) HVR-H2 comprising the amino acid sequence AWISPYGGSTYYADSVKG 

(SEQ ID NO:5);  

(3) HVR-H3 comprising the amino acid sequence WPGGFDY (SEQ ID NO:6). In 

some examples, the monoclonal antibody in the formulation is in a concentration of about 120 

g/L to about 130 g/L. In some examples, the monoclonal antibody in the formulation is in a 

concentration of about 125 g/L. In some examples, the histidine acetate is in a concentration of 

about 17 mM to about 22 mM. In some examples, the histidine acetate is in a concentration of 

about 20 mM. In some examples, the sucrose is in a concentration of about 220 mM to about 260 

mM. In some examples, the sucrose is in a concentration of about 240 mM. In some examples, 

the pH is about 5.8. In some examples, the polysorbate in the formulation is polysorbate 20. In 

some examples, the polysorbate is in a concentration of about 0.05% (w/v) to about 0.07% (w/v). 

In some examples, the polysorbate is in a concentration of about 0.06% (w/v). In some examples, 

the methionine is in a concentration of about 10 mM. In some examples, the formulation further 

comprises a hyaluronidase enzyme. In some examples, the hyaluronidase enzyme is recombinant 

human hyaluronidase (rHuPH20). In some examples, the hyaluronidase enzyme is in a 

concentration of about 1000 U/ml to about 3000 U/ml. In some examples, the hyaluronidase 

enzyme is in a concentration of about 2000 U/ml.  

[0010a] In one aspect, the present disclosure refers to a liquid pharmaceutical formulation for 

subcutaneous administration, the formulation comprising a monoclonal anti-PD-L1 antibody in a 

concentration of about 100 g/L to about 150 g/L, histidine acetate in a concentration of about 15 

mM to about 25 mM, sucrose in a concentration of about 200 mM to about 280 mM, polysorbate 

in a concentration of about 0.04% (w/v) to about 0.08% (w/v), methionine in a concentration of 

about 5 mM to about 15 mM, a hyaluronidase enzyme, and a pH of about 5.6 to about 6.0, 

wherein the monoclonal anti-PD-L1 antibody is atezolizumab. 

[0011] In one example, provided herein is a liquid pharmaceutical formulation, the 

formulation comprising a monoclonal anti-PD-L1 antibody in a concentration of about 100 g/L 

to about 150 g/L, histidine acetate in a concentration of about 15 mM to about 25 mM, sucrose in 

a concentration of about 200 mM to about 280 mM, polysorbate in a concentration of about 

0.01% (w/v) to about 0.03% (w/v), and pH of about 5.3 to about 5.7, wherein the monoclonal 

antibody comprises 
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(a) a light chain variable region comprising:  

(1) HVR-L1 comprising the amino acid sequence RASQDVSTAVA (SEQ ID 
NO: l );  

(2) HVR-L2 comprising the amino acid sequence SASFLYS (SEQ ID NO:2); 
(3) HVR-L3 comprising the amino acid sequence QQYLYHPAT (SEQ ID NO:3); 

and  
(b) a heavy chain variable region comprising:  

(1) HVR-H1 comprising the amino acid sequence GFTFSDSWIH (SEQ ID 
NO:4);  

(2) HVR-H2 comprising the amino acid sequence AWISPYGGSTYYADSVKG 
(SEQ ID NO:5);  

(3) HVR-H3 comprising the amino acid sequence WPGGFDY (SEQ ID NO:6). In 
some examples, the monoclonal antibody in the formulation is in a concentration of about 120 
g/L to about 130 g/L. In some examples, the monoclonal antibody in the formulation is in a 
concentration of about 125 g/L. In some examples, the histidine acetate is in a concentration of 
about 17 mM to about 22 mM. In some examples, the histidine acetate is in a concentration of 
about 20 mM. In some examples, the sucrose is in a concentration of about 220 mM to about 260 
mM. In some examples, the sucrose is in a concentration of about 240 mM. In some examples, 
the pH is about 5.5. In some examples, the polysorbate in the formulation is polysorbate 20. In 
some examples, the polysorbate is in a concentration of about 0.02% (w/v). In some examples, 
the formulation is mixed with a hyaluronidase enzyme prior to being administered to a subject. 
In some examples, the hyaluronidase enzyme is recombinant human hyaluronidase (rHuPH20). 
In some examples, the hyaluronidase enzyme concentration in the mixture is about 1000 U/ml to 
about 3000 U/ml. In some examples, the hyaluronidase enzyme concentration in the mixture is 
about 2000 U/ml. 

[0012] In some of the examples described herein, the monoclonal antibody is not subject to 
prior lyophilization. In some  of the examples described herein, the monoclonal antibody is a 
humanized antibody. In some  
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some examples, the container is a glass vial or a metal alloy container. In some examples, the 

metal alloy is 316L stainless steel or hastelloy. 

[0013a] In one aspect, the present disclosure refers to an article of manufacture comprising a 
container holding the liquid pharmaceutical formulation disclosed herein. 

[0014] Also provided herein is a kit comprising a container holding the liquid pharmaceutical 
formulation of any of the examples described above.  

[0014a] In one aspect, the present disclosure refers to a kit comprising a container holding the 
liquid pharmaceutical formulation disclosed herein. 

[0015] Also provided herein is a method of treating a disease or disorder in a subject 
comprising administering an effective amount of the liquid pharmaceutical formulation of any of 
the examples described above to the subject, wherein the disease or disorder is selected from the 
group consisting of infection, cancer, and inflammatory disease. In some examples, the disease 
or disorder is cancer. In some examples, the cancer is selected from the group consisting of non-
small cell lung cancer, small cell lung cancer, urothelial carcinoma, and breast cancer. In some 
examples, the breast cancer is triple negative breast cancer. In some examples, the subject is a 
human.  

[0015a] In one aspect, the present disclosure refers to use of the liquid pharmaceutical 
formulation disclosed herein in the manufacture of a medicament for treating a cancer in a 
subject.  

[0016] It is to be understood that one, some, or all of the properties of the various examples 
described herein may be combined to form other examples of the present disclosure.  These and 
other examples of the disclosure will become apparent to one of skill in the art.  These and other 
examples of the disclosure are further described by the detailed description that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The patent or application file contains at least one drawing executed in color. Copies 

of this patent or patent application publication with color drawing(s) will be provided by the 

Office upon request and payment of the necessary fee. 

[0018] FIG. 1A-1C shows the levels of high molecular weight species (HMWS) (FIG. 1A), 

ion exchange chromatography (IEC) main peak percentages (FIG. 1B), and non-reducing 

capillary electrophoresis-SDS (NR CE-SDS) pre-peak sums (FIG. 1C) of various drug substance 

(DS) formulations after multiple freeze/thaw cycles. 

[0019] FIG. 2A-2C shows the levels of acidic species (FIG. 2A), basic species (FIG. 2B) and 

HMWS (FIG. 2C) of various DS formulations after up to 1 month at 25ºC. 
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CLAIMS 

What is claimed is:  

1. A liquid pharmaceutical formulation for subcutaneous administration, the formulation 

comprising a monoclonal anti-PD-L1 antibody in a concentration of about 100 g/L to about 150 

g/L, histidine acetate in a concentration of about 15 mM to about 25 mM, sucrose in a 

concentration of about 200 mM to about 280 mM, polysorbate in a concentration of about 0.04% 

(w/v) to about 0.08% (w/v), methionine in a concentration of about 5 mM to about 15 mM, a 

hyaluronidase enzyme, and a pH of about 5.6 to about 6.0, wherein the monoclonal anti-PD-L1 

antibody is atezolizumab. 

2. The liquid pharmaceutical formulation of claim 1, wherein the monoclonal anti-PD-L1 

antibody in the formulation is in a concentration of about 120 g/L to about 130 g/L.  

3. The liquid pharmaceutical formulation of claim 1, wherein the monoclonal anti-PD-L1 

antibody in the formulation is in a concentration of about 125 g/L.  

4. The liquid pharmaceutical formulation of any one of claims 1-3, wherein the histidine acetate 

is in a concentration of about 17 mM to about 22 mM. 

5. The liquid pharmaceutical formulation of any one of claims 1-3, wherein the histidine acetate 

is in a concentration of about 20 mM. 

6. The liquid pharmaceutical formulation of any one of claims 1-5, wherein the sucrose is in a 

concentration of about 220 mM to about 260 mM.  

7. The liquid pharmaceutical formulation of any one of claims 1-5, wherein the sucrose is in a 

concentration of about 240 mM.  
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8. The liquid pharmaceutical formulation of any one of claims 1-7, wherein the pH is about 5.8.  

9. The liquid pharmaceutical formulation of any one of claims 1-8, wherein the polysorbate in 

the formulation is polysorbate 20. 

10. The liquid pharmaceutical formulation of any one of claims 1-9, wherein the polysorbate is 

in a concentration of about 0.05% (w/v) to about 0.07% (w/v). 

11. The liquid pharmaceutical formulation of any one of claims 1-9, wherein the polysorbate is 

in a concentration of about 0.06% (w/v). 

12. The liquid pharmaceutical formulation of any one of claims 1-11, wherein the methionine is 

in a concentration of about 10 mM.  

13. The liquid pharmaceutical formulation of any one of claims 1-12, wherein the hyaluronidase 

enzyme is recombinant human hyaluronidase (rHuPH20).  

14. The liquid pharmaceutical formulation of any one of claims 1-13, wherein the hyaluronidase 

enzyme is in a concentration of about 1000 U/ml to about 3000 U/ml.  

15. The liquid pharmaceutical formulation of any one of claims 1-14, wherein the hyaluronidase 

enzyme is in a concentration of about 2000 U/ml.  

16. The liquid pharmaceutical formulation of any one of claims 1-15, wherein the monoclonal 

anti-PD-L1 antibody is not subject to prior lyophilization. 

17. The liquid pharmaceutical formulation of any one of claims 1-16, wherein the monoclonal 

anti-PD-L1 antibody is stored in a glass vial or a metal alloy container. 
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18. The liquid pharmaceutical formulation of claim 17, wherein the metal alloy is 316L stainless 

steel or hastelloy.  

19. The liquid pharmaceutical formulation of any one of claims 1-18, wherein the formulation is 

stable at 2-8°C for at least 6 months.  

20. The liquid pharmaceutical formulation of any one of claims 1-18, wherein the formulation is 

stable at 2-8°C for at least 12 months.  

21. The liquid pharmaceutical formulation of any one of claims 1-18, wherein the formulation is 

stable at 2-8°C for at least 24 months.  

22. The liquid pharmaceutical formulation of any one of claims 19-21, wherein the monoclonal 

anti-PD-L1 antibody in the formulation retains at least about 80% of its biological activity after 

storage. 

23. The liquid pharmaceutical formulation of claim 22, wherein the biological activity is 

measured by the monoclonal anti-PD-L1 antibody binding to PD-L1. 

24. The liquid pharmaceutical formulation of any one of claims 1-23, wherein the formulation is 

sterile. 

25. The liquid pharmaceutical formulation of any one of claims 1-24, wherein the formulation is 

suitable to be administered to a subject. 

26. An article of manufacture comprising a container holding the liquid pharmaceutical 

formulation of any one of claims 1-25.  

27. The article of manufacture of claim 26, wherein the container is a glass vial or a metal alloy 

container. 
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28. The article of manufacture of claim 27, wherein the metal alloy is 316L stainless steel or 

hastelloy.  

29. A kit comprising a container holding the liquid pharmaceutical formulation of any one of 

claims 1-25.  

30. Use of the liquid pharmaceutical formulation of any one of claims 1-25 in the manufacture of 

a medicament for treating a cancer in a subject.  

31. The use of claim 30, wherein the cancer is selected from the group consisting of non-small 

cell lung cancer, small cell lung cancer, urothelial carcinoma, and breast cancer.  

32. The use of claim 31, wherein the breast cancer is triple negative breast cancer. 

33. The use of any one of claims 30-32, wherein the subject is a human.   


	80691SG_SOI-clean
	80691SG_claims-clean



