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CLAIMS 

I. A method for manufacture of a squalene-containing oil-in-water emulsion vaccine adjuva 

comprising steps of: 

(i) formation of a first emulsion having a first average oil droplet size; 

(ii) microfluidization of the first emulsion to form a second emulsion hav g a second 

average oil droplet size which is less than the first average oil droplet • ze; and 

(iii) filtration of the second emulsion using a hydrophilic double-lay= 	filter which has a 

first membrane layer with larger pores and a second memb ne layer with smaller 

pores, thereby providing a vaccine adjuvant. 

2. A method for the manufacture of a squalene-containing oil-in-wa r emulsion vaccine adjuvant, 

comprising steps of: 

(i) formation of a first emulsion having an average ,41 droplet size of 5000 nm or less; 

(ii) microfluidization of the first emulsion to fo 	a second emulsion having an average 

oil droplet size which is 500nm or less; a f 

(iii) filtration of the second emulsion usi 	a hydrophilic membrane, thereby providing a 

vaccine adjuvant. 

3. The method of claim 1 or claim 2, 	herein the hydrophilic membrane is a hydrophilic 

polyethersulfone membrane. 

4. A method for the manufacture of 	squalene-containing oil-in-water emulsion vaccine adjuvant, 

comprising steps of: 

(i) formation of a 	st emulsion having a first average oil droplet size; 

(ii) microfluidi;  , tion of the first emulsion to form a second emulsion having a second 

average ,' 	droplet size which is less than the first average oil droplet size; and 

(iii) filtr 	on of the second emulsion using a hydrophilic polyethersulfone membrane, 

reby providing a vaccine adjuvant. 

5. The met 	d according to claim 1, 3 or 4, wherein the first average oil droplet size is 5000 nm or 

less. 

6. T. e method according to any one of the preceding claims, wherein the number of oil droplets 

aving a size of >1.2 p.m in the first emulsion is 5 x 1011  /ml or less. 

7. The method according to any one of the preceding claims, wherein the second average oil droplet 

size is 500 nm or less. 
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8. The method according to any one of the preceding claims, wherein the number of oil droplets 

having a size of >1.2 pm in the second emulsion is 5 x 1010  /ml or less. 

9. A method for manufacture of a squalene-containing oil-in-water emulsion vaccine adjuv nt, 

comprising steps of: 

(i) formation of a squalene-containing emulsion having an average oil drop t size of 

500nm or less; 

(ii) filtration of the squalene-containing emulsion using a hydrophilic do .le-layer filter 

which has a first membrane layer with larger pores and a secon 	membrane layer 

with smaller pores, thereby providing a vaccine adjuvant. 

10. The method according to any one of the preceding claims, wherein th average oil droplet size 

after filtration is less than 220 nm. 

11. The method according to any one of the preceding claims, whe in the number of oil droplets 

having a size of >1.2 pm after filtration is 5 x 108  /m1 or less. 

12. The method according to any one of the preceding cla. 	s, wherein the second emulsion is 

prefiltered through a membrane prior to filtration. 

13. The method of claim 12, wherein the prefiltratio 	and filtration steps are carried out using a 

double-layer filter. 

14. The method of claim 12 or claim 13, whet-,  n the prefiltration membrane is asymmetric and/or 

porous. 

15. The method of any one of the precers g claims, wherein the filtration membrane is asymmetric 

and/or porous. 

16. The method of any one of th,  ^. receding claims, wherein the filtration membrane, and optionally 

the prefiltration membrane comprises a polymeric support material. 

17. The method of any • e of the preceding claims, wherein (i) the first layer has a pore size 

>0.311m, and/or (ii) 	e second layer has a pore size <0.31.un. 

18. A method for 	reparing a vaccine composition, comprising preparing an emulsion adjuvant 

according tti any one of claims I to 17 and combining the emulsion adjuvant with an antigen. 

19. A me 	d for preparing a vaccine kit comprising preparing an emulsion adjuvant according to 

any 	ne of claims 1 to 17 and packaging the emulsion adjuvant into a kit as a kit component 

t i4ether with an antigen component. sr 

. The method of claim 19, wherein the kit components are in separate vials. 

-33- 



WO 2011/067669 
	

PCT/1B2010/003273 

21. The method of claim 20, wherein the vials are made from borosilicate glass. 

22.  The method of any of claims 18 to 21, wherein the emulsion adjuvant is a bulk adjuvant and the 

method comprises extracting unit doses from the bulk adjuvant for packaging as kit component 

23.  The method of any one of claims 18 to 22, wherein the antigen is an influenza virus antigen..  

24.  The method of claim 23, wherein the combination of the emulsion and the antigen 	orms a 

vaccine composition and wherein the vaccine composition includes about 15µg, 	out 101.tg, 

about 7.51.tg, about 51.tg, about 3.8p.g, 

per influenza virus strain. 

about 3.75pg, about 1.9p.g, or about 1.5p.g of 	-magglutinin 

25.  The method of claim 23 or claim 24, wherein the combination of the emu - on and the antigen 

forms a vaccine composition and wherein the vaccine composition i udes a thiomersal or 

2-phenoxyethanol preservative. 

26.  Use of a hydrophilic double-layer filter which has a first membra r- layer with larger pores and a 

second membrane layer with 

adjuvant. 

smaller pores for preparing oil-in -water emulsion vaccine 

27.  Use according to claim 26, 

hydrophilic polyethersulfone. 

wherein the first ant er second membrane layer comprises 
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Claims 

1. A method for manufacture of a squalene-containing oil-in-water emulsion vaccine adjuvant, 
comprising steps of: 

(i) formation of a squalene-containing emulsion having an average oil droplet size of 500nm or less 
comprising the steps of 

a. formation of a first emulsion having a first average oil droplet size; 
b. microfluidization of the first emulsion to form a second emulsion having a second average oil 

droplet size of 500nm or less, which is less than the first average oil droplet size; and 

(ii) filtration of the second emulsion using a hydrophilic double-layer polyethersulfone membrane with 
a first layer having a pore size of 	).3pm and a second layer having a pore size of <0.3pm, thereby 
providing a vaccine adjuvant. 

2. The method of claim 1, wherein the first average oil droplet size is 5000 nm or less. 

3. The method of claim 1 or claim 2, wherein the number of oil droplets having a size of >1.2 mm in 
the first emulsion is 5 x 1011  /ml or less. 

4. The method of any of claims 1-3, wherein the number of oil droplets having a size of >1.2 mm in 
the second emulsion is 5 x 1010  /ml or less. 

5. The method according to any one of the preceding claims, wherein the average oil droplet size 
after filtration is less than 220 nm. 

6. The method according to any one of the preceding claims, wherein the number of oil droplets 
having a size of >1.2 pm after filtration is 5 x 108  /ml or less. 

7. The method according to any one of the preceding claims, wherein: (a) the first membrane layer is 
asymmetric and/or porous; and/or (b) the second membrane layer is asymmetric and/or porous. 

8. The method of any one of the preceding claims, wherein the second membrane layer, and 
optionally the first membrane layer, comprise(s) a polymeric support material. 

9. A method for preparing a vaccine composition, comprising preparing an emulsion adjuvant 
according to any one of claims 1 to 8 and combining the emulsion adjuvant with an antigen. 

10. A method for preparing a vaccine kit comprising preparing an emulsion adjuvant according to any 
one of claims 1 to 8 and packaging the emulsion adjuvant into a kit as a kit component together with 
an antigen component. 

11. The method of claim 10, wherein the kit components are in separate vials (for example, wherein 
the vials are made from borosilicate glass). 

12. The method of any of claims 9 to 11, wherein the emulsion adjuvant is a bulk adjuvant and the 
method comprises extracting unit doses from the bulk adjuvant for packaging as kit components. 

13. The method of any one of claims 9 to 12, wherein the antigen is an influenza virus antigen; for 
example, wherein the combination of the emulsion and the antigen forms a vaccine composition and 
wherein the vaccine composition includes about 15pg, about 10pg, about 7.5pg, about 5pg, about 
3.8pg, about 3.75pg, about 1.9pg, or about 1.5pg of hemagglutinin per influenza virus strain. 
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