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composition of recombinant IL-2 (including aldesleukin) consistent in a sterile, stable 

lyophilized formulation in which the recombinant IL-2 is admixed with a water soluble carrier 

such as mannitol that provides bulk, and sufficient amount of sodium dodecyl sulfate to ensure 

the solubility of the recombinant IL-2 in water. The formulation is suitable for reconstitution in 

aqueous injections for parenteral administration stable and well tolerated in human patients. On 

the other hand, a detailed description of the process by which the PROLEUKINTM product is 

prepared has been more recently disclosed in the European patent EP 1,688,146 B.  

SUMMARY  

 In one aspect, the present disclosure refers to a method of producing aldesleukin in a 

pharmaceutical liquid composition, the method comprising: fermenting a bacterial cell 

transfected with an expression vector encoding an aldesleukin gene; disrupting the bacterial cell; 

collecting inclusion bodies containing aldesleukin; subjecting the inclusion bodies to dissolution 

by a sodium dodecyl sulfate (SDS) detergent followed by oxidation and then a first 

chromatography; diluting with an organic nitrile and subjecting to a second chromatography; 

subjecting the aldesleukin to diafiltration and sterilization.  

 In another aspect, the present disclosure refers to a pharmaceutical liquid composition 

containing the aldesleukin obtained by the method of claim 1 in which the aldesleukin: a) 

remains stable in the pharmaceutical liquid composition for at least a year as measured by the in 

vitro biological activity assay, b) have a stable aldesleukin/SDS aggregate distribution in the 

pharmaceutical liquid composition at least for a year in the range of  4 - 18 nm range with a peak 

at about 8 nm as measure by dynamic light scattering, c) have a stable therapeutic activity, at 

least for a year in the pharmaceutical liquid composition, as measure in an animal model of 

human cancer and d) is adequate to amplify human regulatory T cells in a cell culture.   

One example of the present disclosure is a method to prepare aldesleukin highly stable in 

liquid pharmaceutical compositions for parenteral administration to a patient in need of an IL-2 

immunotherapy, comprising, in general, the following steps: a) Fermentation of an E.coli strain 

transfected with an expression vector engineered to highly express the aldesleukin gene, b) 

Bacterial disruption, c) Collection of Inclusion bodies containing aldesleukin aggregates,  d) 

Dissolution of the aldesleukin aggregates using SDS detergent, e) Oxidation with an oxidizing 

compound e.g. cupric chloride,  f) Ceramic hydroxyapatite chromatography,  g) Dilution with an 
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organic nitrile, e.g. acetonitrile, h) C4 column HPLC chromatography, i) Diafiltration and j) 

Filter sterilization. 

A second example of the present disclosure is a composition of aldesleukin in a 

pharmaceutical suitable aqueous vehicle, for parenteral administration to a patient in need of IL-

2 immunotherapy, in which the aldesleukin has been prepared using the production method of 

the disclosure that ensures that the aldesleukin is stable in a pharmaceutical liquid composition 

for at least a year.  With the composition of aldesleukin of the disclosure it is possible to prepare 

a pharmaceutical product consistent in one or more pre-filled syringes, each one containing a 

dose suitable for a given treatment, packaged in a box. This product would not need any 

manipulation previous to the injection into the patient, avoiding for example microbial or other 

possible contaminations.  On the other hand, the stable liquid aldesleukin preparation of the 

disclosure could be advantageously introduced and homogeneously distributed in parenteral 

solutions commonly used in medicine for infusion, transfusion or clinical nutrition. Lately, 

treatments consisting in a given drug plus aldesleukin has been developed (e.g. CEPLENETM 

(histamine dihydrochloride) is administered in conjunction with low dose of proleukin for 

maintenance of first remission in patients with Acute Myeloid Leukemia). For such treatments, 

the stable liquid aldesleukin preparation of the disclosure may serve as the base to elaborate a 

unique combined preparation or a combined kit. Proleukin has been also used to induce in vitro 

proliferation of susceptible cells to be used in cell therapy procedures (5). For these procedure, 

the stable liquid aldesleukin of the disclosure, formulated in low concentrations, can be very 

advantageous in order to avoid manipulations that can result in microbial contamination and also 

in order to obtain a rapid and homogeneous distribution of aldesleukin in the cell culture. These 

are only few examples, however a person in the art, can easily imagine other applications of the 

stable liquid aldesleukin preparation of the disclosure.  

The IL-2 molecules herein include IL-2 variants of the present disclosure comprising an 

amino acid sequence that has at least 60%, at least 61%, at least 62%, at least 63%, at least 64%, 

at least 65%, at least 66%, at least 67%, at least 68%, at least 69%, at least 70%, at least 71%, at 

least 72%, at least 73%, at least 74%, at least 75%, at least 76%, at least 77%, at least 78%, at 

least 79%, at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at 

least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at 

least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% 
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sequence identity to the IL-2 amino acid sequence (SEQ ID NO: 1). These include IL-2 variants 

that comprise an amino acid sequence having an N88R mutation that has at least 60%, at least 

61%, at least 62%, at least 63%, at least 64%, at least 65%, at least 66%, at least 67%, at least 

68%, at least 69%, at least 70%, at least 71%, at least 72%, at least 73%, at least 74%, at least 

75%, at least 76%, at least 77%, at least 78%, at least 79%, at least 80%, at least 81%, at least 

82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at least 88%, at least 

89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 

96%, at least 97%, at least 98%, or at least 99% sequence identity to the wild-type IL-2 amino 

acid sequence (i.e. SEQ ID NO: 1). Examples also include IL-2 variants that preferentially 

stimulate Treg cells and comprise an amino acid sequence having N88R and C125S mutations 

that has at least 60%, at least 61%, at least 62%, at least 63%, at least 64%, at least 65%, at least 

66%, at least 67%, at least 68%, at least 69%, at least 70%, at least 71%, at least 72%, at least 

73%, at least 74%, at least 75%, at least 76%, at least 77%, at least 78%, at least 79%, at least 

80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 

87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 

94%, at least 95%, at least 96%, at least 97%, or at least 98% sequence identity to the wild-type 

IL-2 amino acid sequence (SEQ ID NO: 1). Examples also include IL-2 variants that 

preferentially stimulate Treg cells and comprise an amino acid sequence having at least 60%, at 

least 61%, at least 62%, at least 63%, at least 64%, at least 65%, at least 66%, at least 67%, at 

least 68%, at least 69%, at least 70%, at least 71%, at least 72%, at least 73%, at least 74%, at 

least 75%, at least 76%, at least 77%, at least 78%, at least 79%, at least 80%, at least 81%, at 

least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at least 88%, at 

least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at 

least 96%, at least 97%, at least 98%, or at least 99% sequence identity to the wild-type IL-2 

amino acid sequence (SEQ ID NO: 1). 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1: Amino acid sequence of the recombinant human interleukin 2 (Aldesleukin) 

(SEQ ID NO: 1).
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FIG. 2: Comparison of the aldesleukin/SDS particle size range, as measured by dynamic 

light scattering, between PROLEUKINTM and the aldesleukin prepared by the method of this 

invention. 

FIG. 3: Aldesleukin/SDS particle size range of the aldesleukin prepared by the method of 

this invention after 0, 6 or 12 month storage at 0-8°C. 

DETAILED DESCRIPTION 

Embodiments of the invention are directed to a highly stable IL-2 in a liquid formulation 

and methods of producing the stable IL-2. 

Definitions 

The terminology used herein is for the purpose of describing particular embodiments only 

and is not intended to be limiting of the invention.  Unless specifically defined otherwise, all 

technical and scientific terms used herein shall be taken to have the same meaning as commonly 

understood by one of ordinary skill in the art (e.g., in cell culture, molecular genetics, and 

biochemistry). 

forms as well, unless the context clearly indicates otherwise.  Furthermore, to the extent that the 

detailed description and/or the claims, such terms are intended to be inclusive in a manner 
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What is claimed: 

1. A method of producing aldesleukin in a pharmaceutical liquid composition, the method 

comprising: 

fermenting a bacterial cell transfected with an expression vector encoding an aldesleukin 

gene; 

disrupting the bacterial cell; 

collecting inclusion bodies containing aldesleukin; 

subjecting the inclusion bodies to dissolution by a sodium dodecyl sulfate (SDS) 

detergent followed by oxidation and then a first chromatography; 

diluting with an organic nitrile and subjecting to a second chromatography; 

subjecting the aldesleukin to diafiltration and sterilization. 

2. The method of claim 1, wherein the bacterial cell is an Escherichia coli bacterial cell.  

3. The method of claim 1, wherein the oxidation is conducted with an oxidizing compound. 

4. The method of claim1, wherein the first chromatography is a ceramic hydroxyapatite 

chromatography. 

5. The method of claim 1, wherein the second chromatography is a high-performance liquid 

chromatography (HPLC). 

6. The method of claim 5, wherein the HPLC is C4 column HPLC chromatography. 

7. The method of claim 1, wherein the aldesleukin remains stable in the pharmaceutical 

liquid composition for at least a year as measured by an in vitro biological activity assay. 

8. The method of claim 1, wherein the aldesleukin comprises a stable aldesleukin/SDS 

aggregate distribution in the pharmaceutical liquid composition at least for a year in a range of 4 

- 18 nm with a peak at about 8 nm as measured by dynamic light scattering. 

9. The method of claim 1, wherein the aldesleukin has a stable therapeutic activity, at least 

for a year in the pharmaceutical liquid composition, as measured in an animal model of human 

cancer. 

10. The method of claim 1, wherein the aldesleukin induces proliferation of human 

regulatory T cells in cell culture.   
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11. A pharmaceutical liquid composition containing the aldesleukin obtained by the method 

of claim 1 in which the aldesleukin: a) remains stable in the pharmaceutical liquid composition 

for at least a year as measured by the in vitro biological activity assay, b) have a stable 

aldesleukin/SDS aggregate distribution in the pharmaceutical liquid composition at least for a 

year in the range of  4 - 18 nm range with a peak at about 8 nm as measure by dynamic light 

scattering, c) have a stable therapeutic activity, at least for a year in the pharmaceutical liquid 

composition, as measure in an animal model of human cancer and d) is adequate to amplify 

human regulatory T cells in a cell culture.   

 

 


