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substituted anionic compound consisting of a saccharide backbone formed from between 1 

and 8 hexose saccharide units having partially substituted carboxyl functional groups with a 

polyanionic compound, and states that such a combination makes it possible to accelerate the 

passage of the insulin into the blood.  Similarly, US2015/0231160 discloses insulin 

compositions containing a combination of an oligosaccharide and a polyanionic compound, 5 

and states this combination allows a significant reduction in the time for the start of action of 

a formulation of rapid-acting insulin analog.  These disclosures each describe an array of 

polyanionic compounds, including polyphosphoric acids such as triphosphate, but no 

compositions are described which contain triphosphate but do not also contain either a 

substituted anionic compound, as that term is used in US2014/0378373, or an 10 

oligosaccharide, as described in US2015/0231160, and no data are provided on the 

pharmacokinetics or pharmacodynamics of compositions containing triphosphate or any other 

polyphosphoric acid.  US2014357554 and US2015273022 describe compositions said to have 

rapid onset of insulin action which contain EDTA, citrate, and magnesium containing 

compounds, one example of which is magnesium pyrophosphate.  The magnesium compound 15 

is stated to minimize injection site irritation “but not change the rate of subcutaneous 

absorption,” and no data on compositions containing magnesium pyrophosphate are 

described.  

There remains a need for compositions of insulin, intended for use at meal-time, that 

have more rapid uptake of insulin from the injection site and more rapid onsets of action than 20 

existing commercial insulin products.   

 

Summary  

In one aspect, the present disclosure refers to a pharmaceutical composition 

comprising an insulin and triphosphate in a concentration of 10 to 30 mM, provided that the 25 

composition does not contain either a saccharide multimer or EDTA. 

In another aspect, the present disclosure refers to a use of the pharmaceutical 

composition disclosed herein in the manufacture of a medicament for treating diabetes. 

In a further aspect, the present disclosure refers to a pharmaceutical composition 

disclosed herein for use as a medicament. 30 
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In another aspect, the present disclosure refers to a pharmaceutical composition 

disclosed herein for use in the treatment of diabetes. 

In a further aspect, the present disclosure refers to an article of manufacture 

comprising any one of the pharmaceutical compositions disclosed herein. 

 5 

Description 

The present invention seeks to meet these needs by providing pharmaceutically-

acceptable, formulations of insulin that have more rapid uptake of insulin into the blood 

and more rapid onset of action than existing commercial insulin products.   

According to a first aspect of the present invention, there is provided a 10 

pharmaceutical composition comprising an insulin and a polyphosphate compound 

selected from the group consisting of pyrophosphate, trimetaphosphate, triphosphate, and 

tetraphosphate, provided that the composition does not contain either a saccharide 

multimer or EDTA. 

In certain embodiments, the concentration of polyphosphate is from about 5 to 15 

about 50 mM.  In certain embodiments, the concentration of polyphosphate is about 10 to 
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WE CLAIM: 

1. A pharmaceutical composition comprising an insulin and triphosphate in a 

concentration of 10 to 30 mM, provided that the composition does not contain either a 

saccharide multimer or EDTA. 

2. The pharmaceutical composition of claim 2 wherein the concentration of triphosphate 5 

is from 20 to 25 mM. 

3. The pharmaceutical composition of claim 2 wherein the concentration of triphosphate 

is about 20 mM. 

4. The pharmaceutical composition of any of claims 1-3 further comprising zinc. 

5. The pharmaceutical composition of claim 4 wherein the zinc concentration is from 0.2 10 

to 5 mM. 

6. The pharmaceutical composition of any of claims 1-5 further comprising a tonicity 

agent. 

7. The pharmaceutical composition of claim 6 wherein the tonicity agent is glycerol. 

8. The pharmaceutical composition of any of claims 1-7 further comprising one or more 15 

preservatives. 

9. The pharmaceutical composition of claim 8, wherein the one or more preservatives 

are selected from the group consisting of phenol, meta-cresol, and benzyl alcohol. 

10. The pharmaceutical composition of any one of Claims 1-9, wherein the insulin is 

selected from the group consisting of human insulin, insulin lispro, insulin aspart and 20 

insulin glulisine. 

11. The pharmaceutical composition of any one of Claims 1-10, wherein the insulin 
concentration is from 40 to 500 IU/mL. 

12. The pharmaceutical composition of any one of Claims 1-11, wherein the insulin 

concentration is from 100 to 200 IU/mL. 25 

13. Use of the pharmaceutical composition of any one of Claims 1-12 in the manufacture 

of a medicament for treating diabetes. 

14. A pharmaceutical composition of any one of Claims 1-12 for use as a medicament. 

15. A pharmaceutical composition of any one of Claims 1-12 for use in the treatment of 

diabetes. 30 

16. An article of manufacture comprising any one of the pharmaceutical compositions of 

Claims 1-12. 
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17. The article of manufacture of Claim 16 which is a multi-use vial. 

18. The article of manufacture of Claim 16 which is a re-usable pen injector. 

19. The article of manufacture of Claim 16 which is a pre-filled, disposable pen.   

20. The article of manufacture of Claim 16 which is an autoinjector.   

21. The article of manufacture of Claim 20 which is a pump for  continuous 5 

subcutaneous insulin infusion. 


