wo 2013/132041 A3 I} 1] 001 000 00 0 0 O

(43) International Publication Date
12 September 2013 (12.09.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2013/132041 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
A61K 39/08 (2006.01) A61K 39/116 (2006.01)
A61K 39/05 (2006.01)

International Application Number:
PCT/EP2013/054672

International Filing Date:
8 March 2013 (08.03.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/608,398 8 March 2012 (08.03.2012) US
61/697,730 6 September 2012 (06.09.2012) US

Applicant: NOVARTIS AG [CH/CH]; Lichtstrasse 35,
CH-4056 Basel (CH).

Inventors: BUFALI Simone; Novartis Vaccines and Dia-
gnostics Srl, Via Fiorentina 1, I-53100 Siena (IT). BAUD-
NER, Babara; Novartis Vaccines and Diagnostics Srl, Via
Fiorentina 1, I-53100 Siena (IT). O'HAGAN, Derek; No-
vartis Vaccines and Diagnostics, Inc., 350 Massachusetts
Avenue, Cambridge, Massachusetts 02139 (US). SINGH,
Manmohan; Novartis Vaccines and Diagnostics, Inc., 475

(74

(8D

(84)

Green Oaks Pkwy, Holly Springs, North Carolina 27540
(Us).

Agents: EVANS, Stephen John Eves et al.; Novartis Vac-
cines and Diagnostics Srl, Via Fiorentina 1, I-53100 Siena
(IT).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

[Continued on next page]

(54) Title: ADJUVANTED FORMULATIONS OF BOOSTER VACCINES

FIGURE 1

2.0

1.5

(57) Abstract: The invention improves
TdaP vaccines by including a TLR ag-
onist in them. This gonist can provide
stronger protection, longer-lasting pro-
tection, and/or can reduce the amount
of antigen which is required to achieve
a particular immune response.




WO 2013/132041 A3 |IWATT 00TV VAT VR OO

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published: (88) Date of publication of the international search report:
—  with international search report (Art. 21(3)) 10 April 2014

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



International application No.
INTERNATIONAL SEARCH REPORT PCT/EP2013/054672
BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-6, 9-13, 17-23(all partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/054672

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K39/08 A61K39/05
ADD.

A61K39/116

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

A61K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data, BIOSIS, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Hypersensitivity in Mice",

pages 821-829, XP055060805,
abstract

paragraph 7

paragraph 6

CLINICAL AND VACCINE IMMUNOLOGY,
vol. 14, no. 7, 1 July 2007 (2007-07-01),

ISSN: 1556-6811, DOI: 10.1128/CVI1.00074-07
page 822, left-hand column, paragraph 3 -
page 827, left-hand column, paragraph 4 -

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y J. GEURTSEN ET AL: "Lipopolysaccharide 1-6,
Analogs Improve Efficacy of Acellular 9-13,
Pertussis Vaccine and Reduce Type 1 17-23

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

30 January 2014

Date of mailing of the international search report

10/02/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Loubradou, Gabriel

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 4




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/054672

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

WO 98/19702 Al (SMITHKLINE BEECHAM BIOLOG
[BE]; FLORENT PATRICK [BE]; STEPHENNE JEAN
[) 14 May 1998 (1998-05-14)

page 2, line 7 - page 3, line 19

page 5, line 1 - page 6, line 2; claims;
examples

WO 2010/067201 A2 (NOVARTIS AG [CA];
CONTORNI MARIO [IT])

17 June 2010 (2010-06-17)

page 2, paragraph 1 - paragraph 5

page 4, paragraph 2 - paragraph 3

page 9 - page 12

page 18, last paragraph - page 22,
paragraph 6

WO 2008/020328 A2 (NOVARTIS AG [CH];
FRINGS ERIC [DE])

21 February 2008 (2008-02-21)

page 1, line 8 - line 17

page 6, line 30 - line 36; examples

SUGAT ET AL: "A CpG-containing
oligodeoxynucleotide as an efficient
adjuvant counterbalancing the Thl/Th2
immune response in
diphtheria-tetanus-pertussis vaccine",
VACCINE, ELSEVIER LTD, GB,

vol. 23, no. 46-47,

16 November 2005 (2005-11-16), pages
5450-5456, XP27651991,

ISSN: 0264-410X, DOI:
10.1016/J.VACCINE.2004.09.041

abstract

page 5451, right-hand column, paragraph 3
page 5455, left-hand column, paragraph 2
VAN DUIN D ET AL: "Triggering TLR
signaling in vaccination",

TRENDS IN IMMUNOLOGY, ELSEVIER LTD. *
TRENDS JOURNALS, GB,

vol. 27, no. 1,

1 January 2006 (2006-01-01), pages 49-55,
XP028058539,

ISSN: 1471-4906, DOI:
10.1016/J.1T7.2005.11.005

[retrieved on 2006-01-01]

page 5455, left-hand column, paragraph 2;
table 2

_/__

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 4




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/054672

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A BANUS SANDER ET AL: "The role of 1
Tol1-Tike receptor-4 in pertussis 9-

vaccine-induced immunity", 1

BMC IMMUNOLOGY, BIOMED CENTRAL, LONDON,

GB,

vol. 9, no. 1, 22 May 2008 (2008-05-22),

page 21, XP021033213,

ISSN: 1471-2172

page 1218, left-hand column, paragraph 2

A M. MANSOUR ET AL: "Improved Efficacy of a 1-6,
Licensed Acellular Pertussis Vaccine, 9-13

Reformulated in an Adjuvant Emulsion of 17-2

Liposomes in 0il, in a Murine Model",

CLINICAL AND VACCINE IMMUNOLOGY,

vol. 14, no. 10,

22 August 2007 (2007-08-22), pages

1381-1383, XP055025140,

ISSN: 1556-6811, DOI: 10.1128/CVI.00143-07

abstract

A FOLKERT STEINHAGEN ET AL: "TLR-based 1-6,

immune adjuvants", 9-13,

VACCINE, ELSEVIER LTD, GB, 17-23

vol. 29, no. 17,

1 August 2010 (2010-08-01), pages

3341-3355, XP028380413,

ISSN: 0264-410X, DOI:

10.1016/J.VACCINE.2010.08.002

[retrieved on 2010-08-07]

page 3344, right-hand column, paragraph 1

- page 3346, paragraph 4

A RACKE M K ET AL: "PTX cruiser: driving 1-6,

autoimmunity via TLR4", 9-13,

TRENDS IN IMMUNOLOGY, ELSEVIER LTD. * 17-23

TRENDS JOURNALS, GB,

vol. 26, no. 6, 1 June 2005 (2005-06-01),

pages 289-291, XP027724307,

ISSN: 1471-4906

[retrieved on 2005-06-01]

page 289, right-hand column, last

paragraph - page 291, left-hand column,

last paragraph

_/__

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 3 of 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/054672

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

A,P

GRONDAHL-YLI-HANNUKSELA KIRSI ET AL:
"Gene polymorphism in toll-1ike receptor
4: effect on antibody production and
persistence after acellular pertussis
vaccination during adolescence.",

THE JOURNAL OF INFECTIOUS DISEASES 15 APR
2012,

vol. 205, no. 8, 1 March 2012 (2012-03-01)
, pages 1214-1219, XP002696252,

ISSN: 1537-6613

page 1218, left-hand column, paragraph 2
GARCON-N ET AL: "Development and
evaluation of ASO4, a novel and improved
adjuvant system containing MPL and
aluminum salt",

1 January 2006 (2006-01-01),
IMMUNOPOTENTIATORS IN MODERN VACCINES,,
PAGE(S) 161 - 177, XP009140248,

the whole document

WO 20127117377 Al (NOVARTIS AG [CH];
BAUDNER BARBARA [IT]; SKIBINSKI DAVID A G
[SG]; SING) 7 September 2012 (2012-09-07)
page 20, line 19 - page 21, line 21;
claims; examples

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 4 of 4




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2013/054672
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 9819702 Al 14-05-1998 AR 011509 Al 30-08-2000
AT 222773 T 15-09-2002
AT 295178 T 15-05-2005
AU 710475 B2 23-09-1999
BR 9712917 A 07-12-1999
CA 2271008 Al 14-05-1998
CN 1236321 A 24-11-1999
co 4910171 Al 24-04-2000
CYy 2407 Bl 10-09-2004
cy 2568 Bl 02-07-2008
CZ 9901640 A3 13-10-1999
DE 69715031 D1 02-10-2002
DE 69715031 T2 08-05-2003
DE 69733285 D1 16-06-2005
DE 69733285 T2 12-01-2006
DE 122005000046 11 29-12-2005
DK 0941117 T3 18-11-2002
DK 1240905 T3 18-07-2005
EP 0941117 Al 15-09-1999
EP 1240905 Al 18-09-2002
ES 2182131 T3 01-03-2003
ES 2240647 T3 16-10-2005
HK 1022638 Al 28-02-2003
HK 1050473 Al 03-03-2006
HU 9904287 A2 28-04-2000
IL 129530 A 20-11-2005
JP 3980652 B2 26-09-2007
JP 2001503422 A 13-03-2001
KR 20000053092 A 25-08-2000
LU 91183 12 20-09-2005
NO 992156 A 04-05-1999
NO 2006005 I1 08-05-2006
NZ 335384 A 27-10-2000
PL 333127 Al 22-11-1999
PT 941117 E 31-12-2002
PT 1240905 E 30-09-2005
SI 941117 T1 31-12-2002
S1 1240905 T1 31-10-2005
TR 9900979 T2 21-07-1999
W 471971 B 11-01-2002
WO 9819702 Al 14-05-1998
ZA 9709984 A 23-07-1998

WO 2010067201 A2 17-06-2010 AU 2009326043 Al 14-07-2011
CA 2746579 Al 17-06-2010
EP 2376112 A2 19-10-2011
US 2011311575 Al 22-12-2011
WO 2010067201 A2 17-06-2010

WO 2008020328 A2 21-02-2008  CN 101522217 A 02-09-2009
EP 2073841 A2 01-07-2009
JP 5090452 B2 05-12-2012
JP 2010500398 A 07-01-2010
JP 2012236864 A 06-12-2012
US 2010158940 Al 24-06-2010
WO 2008020328 A2 21-02-2008

WO 2012117377 Al 07-09-2012 AU 2012222883 Al 17-10-2013

Form PCT/ISA/210 (patent family annex) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/EP2013/054672
Patent document Publication Patent family Publication
cited in search report date member(s) date
CA 2828844 Al 07-09-2012
CN 103533954 A 22-01-2014
EP 2680885 Al 08-01-2014
WO 2012117377 Al 07-09-2012

Form PCT/ISA/210 (patent family annex) (April 2005)

page 2 of 2



International Application No. PCT/ EP2013/ 054672

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6, 9-13, 17-23(all partially)

Subject-matter of claims 1 to 6, 9 to 13 and 17 to 23
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Subject-matter of claims 1 to 13 and 17 to 23 wherein the
composition comprises a TLR7 agonist
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wherein the composition comprises a TLR2 agonist
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