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Claims 

1. A method of purifying Norovirus virus-like particles (VLPs) using a chromatographic process, 

wherein the method comprises contacting a solution containing said VLPs with a hydroxyapatite 

chromatographic material, wherein the VLPs are eluted from the hydroxyapatite material using a 

phosphate buffer, and wherein the method further comprises a filtration step subsequent to the 

elution from the hydroxyapatite material. 

 

2. The method of claim 1, wherein the chromatographic process further comprises a hydrophobic 

interaction chromatography (HIC) step and an ion exchange chromatographic step. 

 

3. The method of claim 2, wherein the chromatographic process comprises: 

(a) contacting the solution containing said VLPs with the hydroxyapatite chromatographic 

material; 

(b) eluting said VLPs from the hydroxyapatite chromatographic material using a phosphate 

buffer; 

(c) contacting the eluate from step (b) with an HIC chromatographic material;  

(d) eluting said VLPs from said HIC chromatographic material; 

(e) contacting the eluate from step (d) with an ion exchange chromatographic material; and 

(f) eluting said VLPs from said ion exchange chromatographic material. 

 

4. The method of claim 2, wherein the ion exchange chromatographic material is a DEAE ion 

exchange chromatographic material. 

 

5. The method of claim 1, wherein the filtration step is an ultrafiltration, a diafiltration step or a 

combination thereof.  

 

6. The method of claim 1, wherein the Norovirus VLPs are Norovirus genogroup I VLPs. 

 

7. The method of claim 1, wherein the solution containing  said VLPs is a cell lysate or culture 

supernatant, wherein the cell lysate or the culture supernatant is produced using recombinant 

methodologies. 
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8. The method of claim 7, wherein the VLPs are produced in bacterial cells, insect cells, yeast 

cells, or mammalian cells. 

 

9. The method of claim 7, wherein the contaminant level of host cell DNA content is less than 

100pg/mL.  

 

10. The method of claim 7, wherein the contaminant level of host cell protein is less than 1 

weight %. 

 

11. The method of claim 10, wherein the contaminant level of host cell protein is less than 0.5 

weight %. 

 

12. A vaccine comprising the VLPs prepared by the method of claim 1. 

 

13. The method of claim 1, wherein the method further comprises an ammonium sulfate or a 

PEG precipitation step. 

 


