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syringe, pen, reservoir for a pump or a closed loop system.  Also provided herein is a 

syringe or vial containing any of the compositions provided herein.

The compositions provided herein containing an insulin, such as a regular insulin 

or a rapid acting insulin analog (e.g. aspart, lispro or glulisine or other insulin analog),  

can be used in methods and uses for treating diabetes.  For example, provided herein are 

methods of treating diabetes by administering to a subject a therapeutically effective 

amount of a any of the above stable composition provided herein.  The diabetes to be 

treated includes type 1 diabetes mellitus, type 2 diabetes mellitus or gestational diabetes.  

Also provided herein are methods for controlling blood glucose levels in a subject by 

administering to  a subject a therapeutically effective amount of a stable composition 

provided herein containing a fast-acting insulin.  In practicing the methods herein, the 

stable compositions are administered subcutaneously or intraperitoneally, for example, 

via a syringe or insulin pen or by continuous subcutaneous infusion.  In practicing the 

methods herein, the stable compositions can be administered prior to a meal as prandial 

insulin therapy.  In the methods provided herein, the stable compositions can be 

administered using a delivery method to achieve continuous subcutaneous insulin 

infusion, such as via an insulin pump or a closed loop system. In some instances, the 

methods provided herein include administering another anti-diabetic drug, that is selected 

from among, but not limited to, sulfonylureas, biguanides, meglitinides, 

thiazolidinediones, alpha-glucosidase inhibitors, peptide analogs, including glucagon-like 

peptide (GLP) analogs and, gastric inhibitory peptide (GIP) analogs and DPP-4 

inhibitors.

In one aspect, there is provided a composition, comprising:
a hyaluronidase; and
lysyl lysine (Lys-Lys) in an amount to render the hyaluronidase stable.

In one aspect, there is provided a syringe or vial, comprising the stable 
composition as described herein.

In one aspect, there is provided a closed loop system, comprising the stable 
composition as described herein.

In one aspect, there is provided an insulin pump, comprising the stable 
composition as described herein.

In one aspect, there is provided an insulin pen, comprising the stable composition 
as described herein.
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In one aspect, there is provided a composition as described herein for use in 

treating diabetes or for use in controlling blood glucose levels in a diabetic subject.

In one aspect, there is provided the use of the composition as described herein for 

the manufacture of a medicament for treating diabetes in a subject.

DETAILED DESCRIPTION
A. Definitions
B. HYALURONAN DEGRADING ENZYME FORMULATIONS AND 

GENERATING INSULIN CO-FORMULATIONS
1. Hyaluronan-Degrading Enzyme Formulations
2. Fast-Acting Insulin Formulations
3. Hyaluronan-Degrading Enzyme and Insulin Co-formulations

a. Opposing requirements for stability
i. Preservatives
ii. NaCl and pH

b. Compatible Co-Formulation
C. HYALURONAN DEGRADING ENZYMES 

1. Hyaluronidases
a. Mammalian-type hyaluronidases

PH20
b. Bacterial hyaluronidases
c. Hyaluronidases from leeches, other parasites and crustaceans  




























































































































































































































































































































































































































































































































































































