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(Dulbecco's phosphate buffered saline without Ca®* or Mg?'; Gibco) /0.05% Tween 20 (Sigma).
Plates were then incubated for 1 h at 20 °C with DPBS containing 1% bovine serum albumin

25 (BSA, Sigma). Sera were diluted in buffer containing PBS, 0.05% Tween 20 and 1% BSA
(sample dilution buffer), then added to split Flu-coated plates in serial dilutions and incubated
for 16h to 18h at 4 °C. Following the incubation, the plates were washed four times with
PBS/0.05% Tween 20. The secondary antibody, a peroxidase-conjugated AffiniPure Goat Anti-
Mouse 1gG (Fc-y fragment specific) diluted at 1/10000 in sample dilution buffer, was then added

30 to each well and incubated for 30min at 37 °C. After a washing step (PBS/0.05% Tween 20),
plates were incubated for 30 min at 20 °C with TMB peroxidase substrate (BD Biosciences).
The reaction was stopped with 1M H,SO, and read at 450 nm. Specific serum IgG
concentration was calculated from a standard by SoftMaxPro by using a four-parameter
equation and expressed as ng/ml.

35
Mucosal sample preparation
Two weeks post second immunization, broncho-alveolar lavage (BAL), nasal wash, saliva,
vaginal wash and feces were collected for antigen-specific IgA antibody determination. BAL and
nasal wash samples were directly tested for IgA quantification. Saliva samples were extracted

40 from the swab by adding 300 yL of the sample dilution buffer containing protease inhibitor
cocktail (PIC) tablets complete mini (Roche) and samples were vortexed twice 15 secondes
prior to being tested. Vaginal wash samples were diluted in 200 puL of sample dilution buffer
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containing PIC and bromelain (25ug/mL) (Sigma), incubated 1h at 37°C, and vortexed for 15
seconds before being assessed. Fecal pellets were kept on dry ice until the addition of PIC
containing sample dilution buffer. Feces were weighted and resuspended in a volume in (L
representing 5 times their weight in mg. Samples were homogenized (Kontes homogenizer) and
centrifuged at 4°C 7300rpm during 5 min. Supernatant was collected and assessed by ELISA.

IgA ELISA

Quantification of anti- A/S1/3/2006 IgG antibodies in mice was performed by ELISA similar to the
one described for serum 1gG determination. More specifically, coating was performed with split
flu antigen diluted at a final concentration of 2 ug/ml (100 ng/50 pl) in Coating Buffer (0.05M
Carbonate/Bicarbonate, pH 9.6) and Goat Anti-Mouse IgA (o-chain specific) (Sigma) at a final
concentration of 1.0pg/mL (50 ng/50 pl) in Coating Buffer. After overnight and blocking step,
mucosal samples were added to split Flu-coated plates in serial dilutions and incubated for 16h
to 18h at 4 °C. Following the incubation, the secondary antibody, a peroxidase-conjugated
AffiniPure Goat Anti-Mouse IgA (a-chain specific) diluted at 1/6000 in sample dilution buffer,
was then added to each well and incubated for 30min at 37 °C. After incubation with TMB
peroxidase substrate (BD Biosciences), the reaction was stopped with 1M H,SO, and read at
450 nm. IgA concentration was calculated from a standard by SoftMaxPro by using a four-
parameter equation and expressed as ng/ml.

Hemaglutination Inhibition (HI) assay

The HI assay was carried out on individual sera taken two weeks after the second
immunization. Non-specific inhibitors were removed from serum by overnight treatment with
receptor destroying enzyme (Sigma). Calcium saline solution was then added to achieve a 1:10
dilution, followed by incubation with 50% (v/v) solution of chicken or rooster pig red blood cells
at 4°C for 60 min to remove non-specific agglutinins. Treated serum was serially diluted in 25 pl
of PBS and then incubated with an equal volume of PBS containing strain-specific influenza
antigen (whole virus, containing 8 hemagglutinin units) for 45 min at room temperature. A 0.5%
v/v suspension of red blood cells obtained from adult chicken or rooster were added and the
mixture was incubated for another 45 min. Reactions were followed through visual inspection: a
red dot formation indicates a positive reaction (inhibition) and a diffuse patch of cells a negative
reaction (hemagglutination). As a negative control and in order to determine the background
values of the assay serum samples of mice immunized with buffer were tested in parallel. All
sera were run in duplicate. The HAI titer was recorded as the reciprocal of the last dilution that
inhibited hemagglutination.

Statistical analysis

All statistical analyses were performed as followed. Values were transformed in log and
analyzed for their Gaussian distribution with Shapiro-Wilk normality test. When the majority of
group had a normal distribution or a value of skewness (-1<1) and kurtosis (-1<2) within
acceptable limits, one-way ANOVA and Dunnett's Multiple Comparison test was performed.
Otherwise, Kruskal-Wallis ANOVA and Dunn’s Multiple Comparison test was done.
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Results and Discussion

To determine the effectiveness of sublingual vaccination, new vaccine formulations using
influenza antigens as model antigen adjuvanted with TLR2 and 4 agonists were tested for their
potency to elicit systemic and mucosal immune responses. A Shigella flexineri outer membrane
protein preparations (SFOMP), a bacteria-derived TLR2/4 agonist and the synthethic
lipopeptide Pam3CysLip, a TLR2 agonist, were first evaluated. BALB/c mice were immunized
twice at 2-week intervals by the sublingual route with detergent-split A/SI/3/2006 virus
adjuvanted with either SFOMP (5ug), Pam3CysLip (10ug), or with cholera toxin (CT). Two
weeks after the final immunization, the levels of virus-specific antibodies were measured by
ELISA and HI assays. A/Solomon Islands-specific serum IgG antibodies were detected in
anesthetized animals that were immunized with split antigen adjuvanted with SFOMP or
Pam3CysLip. All sublingually immunized mice with adjuvanted formulations showed statistically
similar IgG levels to the intramuscularly vaccinated group (Fig. 1). Adjuvantation of 7ug of
antigen with Pam3CysLip or 14ug of antigen with SFOMP significantly increased the 1gG levels
when compared to unadjuvanted vaccine. The functionality of the serum IgG was demonstrated
by HI assay and as shown in Figure 1, adjuvantation of sublingual vaccine led to a HI assay
titers that are theoretically associated to minimum of 60% of protection. This data suggested a
potential use of TLR2/4 agonists in sublingual immunization.

To confirm the potential of TLR2 and/or TLR4 agonists in sublingual vaccination, a pure
synthetic TLR4 agonist (CRX527) was use alone or in combination with a pure TLR2 agonist
(Pam3CysLip). CRX527 was investigated at 1ug dose in a standard immunization regimen.
Serum IgG ELISA analysis revealed that vaccine formulations comprising the TLR4 agonist
CRX-527 (1ug) + the TLR2 agonist Pam3CysLip (5ug) and split influenza antigen are potent at
eliciting antigen-specific serum 1gG responses following sublingual immunization (Figure 2). In
this study, the adjuvantation effect of the sublingual vaccine was observed with each adjuvant.
HI assay confirmed the the presence of functional serum antibodies following sublingual
administration of vaccine. Despite the high variability of the response within mice of the same
group, there was a good association between the level of serum IgG and the HlI titers.

In order to evaluate the mucosal antibody response in relevant compartments vs model antigen
tested BAL, nasal wash and saliva were collected for antigen-specific IgA antibody
determination. In addition, vaginal wash and feces were collected to investigate the extent of the
mucosal immune response induced by the sublingual route. IgA ELISA analyses showed that
A/S1/3/2006 vaccine formulations based on the TLR4 agonist + TLR2 agonist are potent at
eliciting mucosal immune response when sublingually administered. As shown in Table 1,
antigen-specific IgAs were detected in all mucosal compartments with the highest levels being
in vaginal wash and fecal pellet samples. Any sublingually delivered vaccine, including
unadjuvanted formulation, induced antigen specific response in the feces. Adjuvantation of the
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Solomon Islands detergent-split antigen offered at least a two-fold increase in the levels of
antigen-specific IgAs.

IgA concentration in mucosal samples
GeoMean (ng/mL)
Lower - Upper 95% CI

. Dose B B - . B B
Vaccine ‘A BAL Nasal Wash Saliva Vaginal Wash Feces
or Ag
PBS None 1.76 2.00 4.00
1.61-1.92 2

7.53
2.83-20.04

CRX527 7 ug
(1 ng)

14 ng 3.67
1.80-7.50

3.66

CRX527 (11g) | 7 ug

+

Pam3 CysLip 14 ng
(5 ng) 555

4.81-16.76

CT (1 ug) 14 ug NA

Unadjuvanted 14 g 1.12 3.93 273 10.71

SL 0.67-1.88 1.17-13.25 1.67-4.46 4.42-25.91

IM 2 doses 14 g 0.87 2.00 2.00 2.00 4.00
0.87-0.87 2.00-2.00 2.00-2.00 2.00-2.00 4.00-4.00

Table 1: A/Solomon Island virus-specific mucosal Ab responses after s.l. administration of detergent split
A/SI/3/2006 with or without TLR4 + TLR2 agonist as adjuvant. Mice were anesthetized and vaccinated s.l.
with inactivated A/SI/3/2006 (7 or 14pg) adjuvanted with CRX527 (1 pg) £ Pam3CysLip (5 pg) or CT (1 pg)
at days 0 and 14. Two weeks after the second immunization, mucosal samples were collected and A/SI/3/2006
virus-specific IgA levels assessed by ELISA. Specific IgG levels are shown as geometric mean concentrations
expressed as ng/ml, and 95% confidence limits are indicated. Dunnett's Multiple Comparison Test was
performed. Significant differences are indicated as followed: *=P>0.05, *=P>0.01 and *=P>0.001 vs.
intramuscularly immunized mice. Each group had S to 10 mice. NA= Due to technical difficulties sample is
not available.

To identify a potent antigen/adjuvant vaccine formulation, sublingual immunogenicity studies
were performed with A/S1/3/2006 detergent split antigen adjuvanted with 7 candidate adjuvants
candidates (1pg dose). Intramuscular (IM) immunization was performed as a benchmark to
determine the success of sublingual immunization. Since the marketed Flu vaccine is given as a
one shot vaccine, intramuscular immunization was given once, either on the day of the first

immunization, or on the day of the second immunization.

Serum IgG ELISA analysis revealed that 2 instillations of sublingually delivered unadjuvanted flu
vaccine could elicit specific serum IgG response (GMC=5267 ng/mL) (Figure 3). Adjuvantation
of flu vaccine with SFOMP (GMC=28771ng/mL), Pam3CysLip (GMC=40731ng/mL), or CT
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(GMC=42343ng/mL) induced similar specific 1gG levels to intramuscular immunization given
once either at day 0 or at day 14. In addition to adjuvantation with SFOMP or Pam3CysLip,
which induces 5.5X and 7.7X increased IgG production in the serum compared to unadjuvanted
sublingual flu vaccine, CRX642 (GMC=23966 ng/mL) also showed adjuvant effect and could
induce significantly higher (4.6X) IgG level. Functional serum antibodies (HI titers 240) could be
induced following sublingual immunization. When animal were immunized twice with
unadjuvanted vaccine, 1/40 animal showed a HI titer 240. Increased number of mice having
functional antibodies was observed in vaccine formulation adjuvanted with SFOMP (4/20), with
Pam3CysLip (4/20), with CRX642 (4/20) or with CT (7/20). The discrepancy of these HI titers
compared to the ones observed in the first sublingual study with SFOMP + Pam3CysLip with flu
antigen is probably due to the route of immunization. As previously mentioned, a high coefficient
of variation is always observed within the animals of the same group. To overcome this
limitation is it planned to formulate the antigen with mucoadhesive compounds.

The mucosal immune response following sublingual immunization was investigated by IgA
ELISA in several mucosal fluids. In contrast to IM immunization, sublingual immunization with
adjuvanted split influenza antigen induces antigen-specific IgA in the BAL, nasal wash, saliva,
vaginal wash and feces. Using Flu as a model antigen, the success criteria for sublingual
immunization of mucosal antibody response in relevant compartments vs model antigen tested,
would required IgA response in lung fluid, nasal wash and saliva.

BAL analyses revealed that low levels of specific IgAs are found in lung fluid following
sublingual vaccination (Table 2). The highest IgA response was observed in animal immunized
with CT adjuvanted flu vaccine (GMC=9.75 ng/mL). In addition to CT, Pam3CysLip (GMC=3.95
ng/mL), Flagellin (GMC=4.04 ng/mL) and CpG (GMC=4.10 ng/mL) adjuvanted vaccines induces
significantly higher IgA BAL levels than IM immunization based on Kruskal Wallis and Dunn’s
multiple comparison test. Nasal wash analyses revealed that low levels of specific IgAs are
found in lung fluid following sublingual vaccination. As in BALs, the highest IgA response was
observed in animal immunized with CT adjuvanted flu vaccine (GMC=12.91 ng/mL). In addition
to CT, only CpG (GMC=4.33 ng/mL) adjuvanted vaccines induces significantly higher IgA. Nasal
Wash levels than IM immunization based on Kruskal Wallis and Dunn.s multiple comparison
tests. CT was the only adjuvant tested inducing significantly higher levels of IgA in Nasal wash
compared to unadjuvanted sublingual flu vaccine. Saliva analyses revealed that low levels of
specific IgAs are found in saliva following sublingual vaccination. As in BAL and nasal wash, the
highest IgA response was observed in animal immunized with CT adjuvanted flu vaccine
(GMC=6.00 ng/mL). In addition to CT, Pam3CysLip (GMC=4.13/mL) adjuvanted vaccines
induces significantly higher IgA saliva levels than IM immunization based on one way ANOVA
and Dunnett's multiple comparison tests. Based on the success criteria for sublingual
immunization of mucosal antibody response in relevant compartments vs model antigen tested,
CpG, Pam3CyslLip and Flagellin, represent potential candidates.
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2.26-3.24 12.50 9.39-16. 64

IM1 dose

2.20 1.93-2.52 2.62 2.44-2.81

2.57 2.27-2.89 3.54 3.23-3.88 7.72 6.92-8.60 | M 2 doses
WO 2011/151431 PCT/EP2011/059167
IgA concentration in mucosal samples
GeoMean (ng/mL)
Lower - Upper 95% CI
Vaccine Dose BAL* Nasal Wash * Saliva ® Vaginal Wash B Feces *
PBS None 2.33 2.58 2.68 8.77
2.00-2.71 2.45-2.73 2.42-2.96 8.04-9.57
SFOMP 1 ug 3.94 4.10 3.62 16.05
2.86-5.42 3.16-5.32 3.00-4.35 10.20-5.26
Pam3 1 g 5.25 16.19
CysLip 3.27-8.44 8.70-30.12
CRX527 1 ug 3.50 3.22 8.68
2.91-4.13 2.69-4.53 2.59-4.00 6.44-11.70
CRX642 1 ug 4.00 4.40 2.884 12.96
2.50-6.40 3.11-6.23 2.48-3.36 8.30-20.22
MPL 1 ug 3.55 3.77 2.50 8.23
3.14-4.53 2.17-2.88 5.95-11.39
Flagellin 1 g 4.00 2.69 14.56
2.55-6.26 1.90-3.81 9.62-22.04
CpG 1 ug 3.04 7.00 14.49
8.53-24.63
CT 1 ug
Unadjuvant | None 2.73 3.45 2.71 12.50
ed SL 2.30-3.25 2.95-4.03 2.26-3.24 9.39-16.64
IM 1 dose | None 2.20 2.62 2.57 3.54 7.72
1.93-2.52 2.44-2.81 2.27-2.89 3.23-3.88 6.92-8.60
IM 2 doses | None 2.25 2.56 244 3.31 8.20
1.92-2.65 2.40-2.72 2.22-2.70 2.96-3.70 6.91-9.72

10

Table 2: A/Solomon Island virus-specific mucosal Ab responses after s.l. administration of detergent split
A/S1/3/2006 with or without TLR agonist as adjuvant. Mice were anesthetized and vaccinated s.l. with
inactivated A/SI/3/2006 (7.5 pg) adjuvanted with SFOMP (1 pg), Pam3CysLip (1 pg), CRX527 (1 pg),
CRX0642 (1 pg), MPL(1 pg), Flagellin (1 pg), CpG(1 pg) or CT (1 pg) at days 0 and 14. Two weeks after the
second immunization, mucosal samples were collected and A/SI/3/2006 virus-specific IgA levels assessed by
ELISA. Specific IgA levels are shown as geometric mean concentrations expressed as ng/ml, and 95%
confidence limits are indicated. A: Dunn's Multiple Comparison Test was performed, B: Dunnett's Multiple
Comparison Test was performed. Significant differences are indicated as followed: *=P>0.05, *=P>0.01 and
*=P>(.001 vs. intramuscularly immunized mice. Each group had S to 10 mice.

Vaginal wash analysis revealed that higher levels of specific IgAs can be deteced in vaginal
secretions following sublingual vaccination. As previously noted, IgA are undetectable following
IM immunization and background level was set to a GMC= 3.54 ng/mL. Sublingual
unadjuvanted flu vaccine could induce 2.2 fold higher IgA levels (GMC=7.76ng/mL) compared
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6.91-9.72 Table 2: A/ Sol onon Island virus-specific nucosal Ab responses
after s.|lwoadnymsistrati on of detergent split A/ Sl/ 3/ 200@CHiEPR010M0O596T hout
TLR agoni st as adjuvant. M ce were anesthetized and vaccinated s.|. with

i nactivated A/ SI/3/2006 (7.5 rig) adjuvanted with SFOWP (1 ri'g), PanBCysLip
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mean coRUGHL r SO7QTs 1A @UTed1sEs bR gsHFoech Ty 66, dliopinge sukingDRL FacKlpaon

i ndPcatlégdjuranted nsibingual tvageiae dadysgdi sioHaéenal Ugd lpeas de it immunipatinnetAs s
Ivugti plimi@m(ﬁm?m :tsﬂe T esily vedju\yzetdtion m;mh G grggificean)m irdiréa‘seﬁenhee@Aar@ponsle |

i ndi cat niamx1)0.05, *=1)0.01 and *=1)0.001 vs. intranuscularly
i nmuni Zcé&p%%ggsmégc Slrzgg%)'had 5to 10 mce. 10 Vaginal wash anal ysis
reveal ed that higher |levels of specific IgAs can be deteced in vagi nal

secr et ifanelvsiPn owi ng subl i ngual vaccination. As previously noted, IgA are
undet edcablag ddphviadid hgvd MdeAMidategiatdrosuingudl apkuiriznidn| v elicevagiths Split Ela

GMC= 3. I ] : v, 1 I C | d
hi gher %%B%\Hler? Ia@%&%g?ﬁﬂ% #éét%%a%ﬁgjgj k/%rg %HQ%S%% ghém{b be .gFéMFQ
2011/ 15143 ¥BiPo TPNGES1 675 PESIINP ithiThiRe 2ab9esnconsariation:as Sl tap highsrsp,
PanB Cy SIRX(4 2080 2indowéil apfedeni dosiei génrgséntcr pasdsing laejuvgit. Bespd mwefuaciibnal
t her _ef Qis8ay, fbl@feﬂﬁ@lrﬁdjLﬂ@hﬁé&ﬂdﬂiat@dbﬂéf@ﬁhg@élﬁlﬂﬂndﬁl'tﬁtﬁ)nfé}é Sﬂﬁl\i’llg,em&nf_@dﬂﬁﬂ_id aquire
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appropriate antigen. Specitic |gQ coul d’al SO be deteced in feces 10 ng
subl i nd%owg&reﬁeﬁ@pbﬁqmpaﬂments vs model antigen tested, CpG, Pam3CysLip, Flagellin and
CRX642 represent potential candidates. CMI analyses did not allow us to distinguish amongst
the tested adjuvants in term of their Th1 cytokine production and cytokine pattern. All criteria
combined, the most promising adjuvants for sublingual immunization are Pam3CysLip, CRX642

20  and Flagellin.
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5 Unadj uvant ed sublingual vaccine induced simlar fecal IgAlevels to IM

i muni zation. As indicated in table 2, only adjuvantation with CT

si gni fi camoI2g1/ses3@ased the | gA response conpared to | MPCRmEPR012A5916T.

Concl usi on 10Several adjuvants have been tested for sublingual imunization
of mce wth Split Flu A/Sol onon |sland as a nodel antigen. Potenti al

adj uvarfiLAIMRdi dat es were shown to be SFOMP and Pan8CysLip. However, it is
possi bl e that the antigen concentration was still too high and CRX642

gﬁﬁl:?l 0:’12? | Q\’r‘ﬁhn@\!ﬁo‘ggﬁe cgﬁ’l &tldrﬁ%ﬁ?%g{ég &e%r%r@'aﬂgg@'@dhﬁﬁ%llll Iﬁ?%@%&rﬁé}at Con
hre srove. thavsads S !bs A e ST A e e I B

subPi ngual i mmuni zati on of rucosal antibody response in rel evant

conpar t mept AnvimninbgkniacbimgesitidresdceeindjoGlaimanBiyreini the ofdlip@ehiniste@dd CRX642
represent p

di sti ngui sh%té’ﬁ@%@i’” {% %&%Mggﬁs@?snﬁ\ﬁooﬁﬂg é‘éﬁﬁﬁ%ogdr%ntg?'tat%e|p‘r?ml'ﬂ§h%:38/ra(|)ﬁ?vrllt¥
production and cytokine pattern. AI | criteria conbined, the nost prom sing
adj uvant s3f d¥n isumriogguia Icompasitiorzagcoshngioec! FmnBayciaing wigreRiabe 2digmant is

Flagel lin. sé@ckain hbipdRCT RP2GAISOBRDBAgddish MRI agdist] TIIRMOgEINLC
conposi ti on 1 eERld ﬁlspgrmeag%g Lﬁsa%@bh £78ROMofolT&l dry| oliirfaE RePor TLR)
agoni st in an or subl'i ngual™ m n'st ered comnposition

i mmunogeni ¢ conposition according to cI ai m 1 wherein the orally

adnmi ni st efed\rciowmpowigenie Komgositianagerdnay rdaing Wharem @&Tlgﬁ;éqom%i or at least

di si nt egr at eyneaptd TLR Bgdrets B AborBlBiMation. of TLR ahonAks ik BPARthe@eni ¢ conposi tion
acggrding to claim1l1 or claim2 wherein the adjuvant 1s 10selected fromthe
group TLR1 onist, TLR2 a onl st , Hﬁ'? nist, TLR4 aggnl st, TLR5 agoni st,
TLR7 agon?s "T’L”th‘oéla"c‘)'ﬁicg'ﬂ“ O PRAGEQEHIS O 'maM/h"chWHP?n Ut iH@r eof . 4. An
i nunogeni c oomlvma@;'bm pba ThiB¢ andiand!R2 agonisk.an pdtiodlar EhigelflahexiNeR odtponi st or at
| east one ofmérh@ra%Brcﬂ@ﬁr@r@asaﬂons@r ¢pmpta§@mstorsu@ﬁ ad bIRAGIOMdrdxamipfe) CRX-
synt heti c. 527 and the TLRY LOMPOSI tion according to claim3
wherein the adjuvant T1s a conbl na |on of a TLR4 and a TLR2 agonist, in
palzpl cular Shigella flexineri outer nenbrane protein preparations or TLR4
agoni st , 6sughimasuregeriGRoinbositiaxaappld)g CRXED 73 wineretnibe TUjRRard dgoailER2
ParrBQ/sLi P- Ronidl) i PAELLETHNE3GRRESi tion according to claim 3 wherein the
adj uvant is ag TLR2 agoni st, i nG%ar?i cul ar PanBQ/s Li p. 7. An

|mmnogen| C conposition accordl ng to claim3 wherein the adjuvant is a TLR9O
25agoni st /- i 'W‘{WOSE'I“Q:CO@HO?PRHJ%R‘}W'% Oéﬂ%?‘ﬁ whergire P%JHV?'HéS ajThR9

pa2bi cul ar aagonisinimpesti¢uar st iomyunokiigoatocy egondedeaimiepini mirtmylasae or nore CpG
nmotifs. 8. %rﬁu%&tlﬁﬁlﬂ@t@hﬁol@gﬁmthb%n@ﬁﬁﬁ? dh&8r erecCpGMctirgvherein the
adjuvant is a TLR5 agoni'st, in particu | agel lin or a fragnent thereof.
30 9. An inmunogeni c conposition according to claim3 wherein the adjuvant
i s a TLR4SadgBnMERUnREFRIA cPEPasitionarEcordingierdaitnd whereige adiuvantis a TLRS 19 an
i Mmunogeni ¢ agoniph$i parteuladlageltin nga fragmkat ther@ofvher ei n t he adj uvant is a
TLB@/ 8 35agoni st. 11. An immunogeni c conposition accordi ng to claim10
wherein the 7/ ni .' arti gyl ar an
' dazoqundl e SRS BsPno B SRR B Bl thshER bR o1 o
40 12. An i A9ORBHERAER iISDBE ininsicAEE 535 to claim 10 or 11 wherein the
TLR7/ 8 agoni st is CRX642.

10. An immunogenic composition according to claim 3 wherein the adjuvant is a TLR7/8
35 agonist.

11. An immunogenic composition according to claim 10 wherein the TLR7/8 agonist an
imidazoquinoline molecule, in particular an imidazoquinoline covalently linked to a
phosphor- or phosphonolipid group.

40

12. An immunogenic composition according to claim 10 or 11 wherein the TLR7/8 agonist is

CRX642.
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WO 2011/ 151431PCT/ EP2011/ 059167 13. An i nmunogeni ¢ conposition according to
any preceding claimconprising a further imrunostinulant, for exanple QS21.
514. An iwpueoogenide conposition according to any precedPOl/EPR@AI1ATMRESr €i N
the solid dispersing formdisintegrates within about 1 to about 60 seconds,
in particular about 1 to about 30 seconds, about 1 to about 10 seconds or
about 2 to 8 seconds, of being placed in the oral cavity. 1015. An

i mmunogenil& Andnpasiogenin campositivrmaccoairmiy gy erextiding addimi confpuising erfudiosrpr i si ng
a nucoadhesiygupHaH @R Eor exarfle ¥l MMuUnogeni ¢ conposi tion according to
claim 15 wherein the nucoadhesive substance is selected fromthe group:

pol yacrylic polyners, cellulose derivatives or 1l5natural polynmers (e.g.

gel ét i ne, 1449 inmugiogepiacemangitigieaacording tpany Areqedingridii@niveeresnpe spriid on

accor di ng t alispeysiny fepedisigegrbiis Withtrediaiun 1 tdieban 60 gecorids, idgiarticathr Bboun 1 to

I nfluenza. 21 30\bdo %%S@tnfltga &%@P@éédoﬂas BCSU NG 8 B GHY, %iﬁ plStcy S

1 to 17 for .use | n e i Ci ne. n | mrunogeni ¢ conposition according to
any one of JTalE2 117 for use in the treatnment and/or prevention of
di sease. 2520. An i mmunogeni ¢ conposition according to any one of clains 1

to107 for 159 imthuhogehib @mpbsitisMadtiofdiid PNy PredddFigndaiinttertisdrepmptising a
adm ni steri %C%ghgew,gia%gn orally. 21. An i mmunogeni ¢ conposition
c

according to any one o alms 1 to 17 for use in a nmethod of immunisation
conprising the step of admi nistering said conposition sublingually. 30
16. An immunogenic composition according to claim 15 wherein the mucoadhesive

substance is selected from the group: polyacrylic polymers, cellulose derivatives or
15 natural polymers (e.g. gelatine, sodium alginate and pectin).

17. An immunogenic composition according to any preceding claim wherein the antigen is
derived from influenza.

20 18. An immunogenic composition according to any one of claims 1 to 17 for use in medicine.

19. An immunogenic composition according to any one of claims 1 to 17 for use in the
treatment and/or prevention of disease.

25 20. An immunogenic composition according to any one of claims 1 to 17 for use in a method
of immunisation comprising the step of administering said composition orally.

21. An immunogenic composition according to any one of claims 1 to 17 for use in a method

of immunisation comprising the step of administering said composition sublingually.
30
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