
US 20110287054A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2011/0287054 A1 

HANON et a]. (43) Pub. Date: NOV. 24, 2011 

(54) MULTIVALENT ADJUVANTED INFLUENZA May 24, 2005 (GB) ................................. .. 0510593.7 
VIRUS COMPOSITIONS May 24,2005 (GB) 0510596.0 

May 24,2005 (GB) ................................. .. 05105986 
(75) Inventors: Emmanuel Jules HANON, Feb. 24, 2006 (GB) ................................. .. 06037881 

Rixensart (BE); Jean Stephenne, Feb. 24, 2006 (GB) 06037899 
RiXenSaI't (BE) Feb. 24, 2006 (GB) ................................. .. 06037907 

(73) Assignee: GlaxoSmithKline Biologicals, s.a. Publication Classi?cation 

(21) App1.No.: 13/096,180 (51) Int- Cl 
A61K 39/145 (2006.01) 

(22) Filed: Apr. 28, 2011 A61P 31/16 (2006-01) 

Related {Ls-Application Data (52) US. Cl. ................................................... .. 424/2091 

(63) Continuation of application No. 11/909,388, ?led on (57) ABSTRACT 
Sep. 21, 2007, noW abandoned, ?led as application No. _ _ _ _ 
PCT/EP2006/002837 on Man 21’ 2006 The present invention relates to in?uenza Vaccine formula 

tions and Vaccination regimes for immunising against in?u 
(30) Foreign Application Priority Data enza disease, their use in medicine, in particular their use in 

augmenting immune responses to Various antigens, and to 
Mar. 23, 2005 (GB) ................................. .. 0505989.4 methods of preparation- In particular, the invention relates to 
Mar. 23, 2005 (GB) 05059985 multivalent in?uenza immunogenic compositions compris 
Mar' 23, 2005 (GB) 05060009 ing an in?uenza antigen or antigenic preparation thereof from 
Man 23’ 2005 (GB) 0506001] at least tWo in?uenza Virus strains, at least one strain being 
Mar, 23, 2005 (GB) 0506004_1 associated With a pandemic outbreak or having the potential 
May 24, 2005 (GB) 05105895 to be associated With a pandemic outbreak, in combination 
May 24, 2005 (GB) ................................. .. 0510591 .1 With an oil-in-Water emulsion adjuvant 



Patent Application Publication Nov. 24, 2011 Sheet 1 0f 22 US 2011/0287054 A1 

F|G.1A 
Dilution A 

Rec22 

Size(nrn) Intensity Volume Peak Analysis byintensity 

Peak Area |\Aean VWdth 
1 100.0 160.0 122.3 

Peak Analysis by volume 

Peak Area Mean Width 
1 100.0 141.3 116.6 

Peak Analysis by number 

0 

OQQQAP'CO'A'O'O'O'O'O'O manoowm Peak Area lviean Width 
1 100.0 109.8 62.5 

Rec23 

Q c 3 (D Size(nrn) Intensity V 
— Peak Analysis byintensity . 

.0 o 23.0 
27.0 
31 .7 
37.3 
43.9 
51 .5 
60.6 
71 .2 
83.7 
98.4 
1 1 5.6 
135.9 
159.7 
187.7 
220.7 

Peak Area Nlean VViClth 
1 100.0 161.7 135.3 

Peak Analysis by volume 

Peak Area Nlean Width 
1 100.0 139.8 128.6 

Peak Analysis by number 

Peak Area Nlean Width 
1 100.0 102.0 59.8 (ObbOKO 

495.0 

683.8 
803.7 
944.6 
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Rec24 

Size(nm) Intensity Volume peakAnaIySiS byintensity 

Peak Area lvlean Width 
1 100.0 160.2 130.1 

20.2 
24.0 
28.6 
34.0 
40.4 
48.0 
57.1 
57.9 
80.7 
95.9 
114.0 
135.6 
161.2 
191.7 
227.9 
271.0 
322.2 
383.1 
455.5 
541.5 
543.9 
765.5 
910.2 
1082.2 

Peak Analysis byvolume 

Peak Area lvlean Width 
1 100.0 139.1 126.2 

Peak Analysis by num ber 

Peak Area IVlean Width 
1 100.0 104.2 63.0 

FlG.1A 
Dilution B 

Rec28 

6 E 3 m Size(nm) Intensity Peak Analysis byintensity 

Peak Area Nlean Width 
1 99.7 159.3 111.5 

Peak Analysis by volume 

Peak Area Nlean Width 
1 22.5 27.6 10.3 
2 77.5 143.3 116.1 

Peak Analysis by number 

Peak Area Nlean VWdth 
1 96.4 27.2 9.8 
2 3.6 1 15.4 68.8 

#02024) 
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size(nm) lntensity volume Peak Analysis byintensity 

Peak Area lvlean Width 
1 100.0 161.7 127.0 

Peak Analysis byvolume 

Peak Area lvlean Width 
1 100.0 141.4 124.5 

Peak Analysis by number 

Peak Area lvlean Width 
1 100.0 105.8 62.6 

R6030 

Size(nm) Intensity Volume Peak Analysis byintensity 

Peak Area lVlean Width 
1 100.0 159.8 123.3 

.0 o 29.1 
33.5 
38.6 
44.4 
51 .2 
58.9 
67.9 
78.2 
90.1 
103.7 
1 19.5 
137.6 
158.5 
182.6 
210.3 
242.3 
279.1 
321 .5 
370.3 
426.5 
491 .3 
565.9 
651 .8 
750.8 

Peak Analysis byvolume 

Peak Area Mean Width 
1 100.0 139.6 119.8 

Peak Analysis by num ber 

Peak Area Mean Width 
1 100.0 106.0 62.1 plololololoowowddddowdooooooo ooooooooonNQWQNwwmwooobbb 99999997‘r“.“"""""".°’!".°.°.°.°.° oooooomomopiw‘u‘i‘oodwoooo 
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FIG.1 B 

Record 22, intensity 
Size distribution(s) 

500 1000 50 100 
Diameter (nm) 

Record 23, intensity 
Size distribution(s) 

500 1000 50 100 
Diameter (nm) 
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FIG.2 I 

MPL‘E’ powder 

if 

Suspension (IOmgfmL) 

J, 

Thermal treatment 

i 

Cooling 

& 

Micro?uidisation 

i 

Dilution to EmgfmL 

J; 

Pre-?itration cm 0.65 pm 

Filtration on 0.12pm 

diiuticn to imgfmL 

i 
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FIG.3 

Water for injection 
+ 

PBS mod 10 Xcc pH 6.8 when 10X diluted — Ad 
—) PBS mod 1X concentrated (cc) 

+ 

S862 bulk - Ad -) 781pg/ml 
+ 

MPL liquid bulk at 1 mg/ml -Ad —) 78pg/ml 
stirring magnetic — Time (min):5—3O — 

Temp.(°C): room temp. 

Adjust to pH 6.8 i 0.1 with NaOH 0.05M or 0.5M/ 
HCI 0.03M or 0.3M 

i stirring magnetic — Time (min):5-3O — 

Temp.(°C): room temp. 

Filtration /O.22pm on cellulose acetate membrane 

(Sarkibran type) 
Salmpling 

Perform inert gas flushing (nitrogen) to produce inert 
head space in filled contfiners during minimum 1 min 

Sampling for sterility test 

Storage between +2-8°C until filling 

Remark: the vaccine bulk is maintained under stirring 
during entire formulation process 
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FIG.4 
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FIG.8 
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FIG.11 

1 A 

D-1 [3.0 D1 D 2 D 7 D21 D 38 3:!" D 42 
. lmm. 

I] Trivalent Plain 1.00 2.01 4.71 1.49 1.00 4.20 

I Trivalent A803 1.00 4.70 1.07 1.00 3.56 

H Trivalent A303 + 3D-MPL 1.00 2.44 4.39 1.13 1.00 3.90 

QPBS 1.00 2.10 4.86 1.04 1.00 5.40 
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F|G.13 

6.00 

5.50 

E 5.00 
3 
D 
5 
1 

.3.’ 
E 
p 

3 
S 

. J 42 Cha" J 50 

1:1 Trivalent Plain 0.80 2.07 4.16 0.85 0.80 4.22 2.79 3.45 0.80 

ETrivalentAS03 0.80 2.07 4.16 0.85 0.80 3.80 1.54 1.32 0.80 

ITrivalentAS03 + 3D-MPL 0.80 2.07 4.16 0.85 0.80 3.20 1.57 0.86 0.80 

EIPBS 0.80 2.07 4.16 0.85 0.80 4.06 3.21 2.42 0.80 

F|G.14A 

20040402 - Anti-AIWyoming/3I2003 H3N2 - Hl titers 
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F|G.14B 

20040482 - Anti-AIPanamaI2007l99 H3N2 - Hl titers 
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FIG.20 
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FIG.22 
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