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International application No

PCT/IN2014/000764

INV.
ADD.

A. CLASSIFICATION OF SUBJECT MATTER

01M8/10 Ho1M8/12 Ho1M4 /92

According to International Patent Glassification {IPG) or to both national classification and IPC

B. FIELDS SEARCHED

HO1M

Minimum documsntation searched (classification eystem folkwed by classaification symbola)

Dogumentation searched other than minimum documentation to the exent that auch documents are included in the fielde searchad

Electronic data base coneulted during the intematicnal eearch (name of data base and, where practisable, search terma used)

EPO-Internal, WPI Data, COMPENDEX, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2007/166592 Al (CHO CHUNG-KUN [KR] ET 1,3,56,7
AL) 19 July 2007 (2007-07-19)
paragraphs [0014], [0053] - [0058],
[0078] - [0080]
figure 3
X US 2008/050633 AL (KWON KYUNG-JUNG [KR] ET 1,3,5,7

AL) 28 February 2008 (2008-02-28)
paragraphs [0020] - [0030], [0059],
[oec0], [0068] - [0071]

claims 1, 6

figures 1, 2

Further documents are listed in the continuation of Box C.

Sae patent family annex.

"A" dosumant defining the general atata of the art which ia not considerad
to be of particular relevance

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

"L* document which may throw doubta on priority claim{a) or which ia
cited to establish the publication date of another citation ar other
spedial reason {az apaoified)

"Q" docurnent referring to an oral discloaure, use, exhibition or other

* Bpecial categories of cited documenta : . ) ) | .

*T* later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
tha principle or theary underlying the invention

"X document of particular relevance; the claimed invention cannot be
considered navel or cannot be sonsidered ta involve an inventive
step when the document ie taken alone

"¥* document of particular relevance; the claimed invention cannct be
oonsidered to involve an inventive step when the dooument is
combined with one or more other auch documents, such combination

means being obvious to a person skilled in the art
"P" document published prior to the intemational filing date but later than
the priority date claimed *&" document member of the Bame patent family
Date of the actual oompletion cof the international asarsh Date of mailing of the international searsh report
4 March 2015 1170372015
Name and mailing address of the ISA/ Authorized officer
Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawiji
Tal. (+31-70) 340-2040, s
Fax: (+31-70) 340-3016 Gomes Pinto F., R

Form PCTASAR210 (second sheat) (April 2006}
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International application No

AL) 21 April 2011 (2011-04-21)
paragraphs [0019] - [0031], [01l60],
[0165], [eol66], [0167]

figures 6, 7

PCT/IN2014/000764

C({Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of dooument, with indioation, where appropriate, of the relevant passages Relevart to olaim No.
X US 6 946 211 B1 (BJERRUM NIELS JANNIKSEN 1,3,5,7

[DK] ET AL) 20 September 2005 (2005-09-20)

colum 9, line 55 - line 58

colum 11, line 61 - column 13, Tine 20

columm 15, line 50 - line 62

colum 17, line 31 - column 18, line 65

claims 1-18

figures 3, 4, 5, 10, 11
X LOBATO J ET AL: "Study of the influence 1,3,5,7

of the amount of PBI-H3P04 in the

catalytic layer of a high temperature

PEMFC",

INTERNATIONAL JOURNAL OF HYDROGEN ENERGY,

ELSEVIER SCIENCE PUBLISHERS B.Y., BARKING,

GB,

vol. 35, no. 3,

1 February 2010 (2010-82-01), pages

1347-1355, XP026874362,

ISSN: 0360-3199

[retrieved on 2010-01-27]

page 1348, paragraph 7 - page 1349,

paragraph 5

figures 3-6
X US 20117091788 Al (ZISER TORSTEN [DE] ET 1,3,5,7

Fom PCTASAR210 {continuation of second sheet) (April 2006)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/IN2014/000764
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

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

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2 [X] claime Nos. 2, 4, 6{completely); 1, 5, 7(partially)

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

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

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

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

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

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

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.

I:l No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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International Application No. PCT/ IN2014/ 060764

FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

Continuation of Box II.2

Claims Nos.: 2, 4, 6{completely); 1, 5, 7{partially)

1 The term "80-85 % phosphoric acid" used in claim 1 is vague
and unclear and leaves the reader in doubt as to the meaning of the
technical features to which it refers, thereby rendering the definition
of the subject-matter of said claim unclear, Article 6 PCT. Indeed it is
not clear if % refers to weight, volume, mole, etc. Taking into account
the description the only accurate description of the composition of the
phosphoric acid is found on page 15, line 3 and is then restricted to 85
wt % phosphoric acid.

1.1 The term "keeping" used in claim 1
is vague and unclear and leaves the reader in doubt as to the meaning of
the technical features to which it refers, thereby rendering the
definition of the subject-matter of said claim unclear, Article 6 PCT.
Taking into account the description on page 8, lines 20-24, "keeping" is
taken to mean "sandwiching".

1.2 This non-compliance with the
substantive provisions is to such an extent, that claim 1 was only
partially searched. The searched claim 1 then reads:

1.3 "A
method for the preparation of Membrane Electrode Assembly (MEA) for high
temperature fuel cell with improved fuel cell performance comprising:

a.
coating of80-85 %85 wt % phosphoric acid (H3 P04 ) on anode and cathode
electrode surfaces to obtain coated electrodes;

b. keepingsandwiching H3

P04 doped poly-benzimidazole (PBI) membrane in thickness ranging bhetween
50 -60 ?m between the two electrodes of step a to obtain an assembly;
and

c. hot pressing the assembly of step b to obtain the MEA."

2 Likewise in claim 5 "85 %" was interpreted to mean " 85 wt %

3 The term "ratio of 9-11 moles per repeating unit" is

unclear and leaves the reader in doubt as to the meaning of the technical
features to which it refers, thereby rendering the definition of the
subject-matter of said claim unclear, Article 6 PCT. It is not physically
feasible to have 6.022 x 10 23 x 9 acid molecules per henzimidazole
molecule in a membrane., The PBI would be too diluted to form a membrane.
This non-compliance with the substantive provisions is to such an extent,
that claim 2 was not searched.

4 The term "40% Pt/C " used

in c¢laim 4 is vague and unclear and leaves the reader in doubt as to the
meaning of the technical features to which it refers, thereby rendering
the definition of the subject-matter of said claim unclear, Article 6
PCT. Indeed it is not clear if % refers to weight, volume, molar, etc. In
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FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

the description no fall-back position was found, as 40% Pt/C and a Pt
loading of 1 mg/cm 2 are always interconnected. This non-compliance with
the substantive provisions is to such an extent, that claim 4 was not
searched,

5 Claim 6 does not meet the requirements of
Article 6 PCT because the matter for which protection is sought is not
clearly defined. The claim attempts to define the subject-matter, that is
the MEA, in terms of the result to be achieved, that is controlled
current-voltage conditions in order to generate a controlled amount of
water etc., which merely amounts to a statement of the underlying
problem, without providing the technical features necessary for achieving
this result. Besides, the skilled person wouldn't know a priori which
voltage and current conditions are required in order to achieve such a
result, thereby comparison with prior art documents is not possible.
Moreover, the category of the claim is not clear, as the claim refers to
the use of a MEA, but is drafted as a product claim. This non-compliance
with the substantive provisions is to such an extent, that claim 6 was
not searched.

6 Claim 7 does not meet the requirements of
Article 6 PCT because the matter for which protection is sought is not
clearly defined. The claim attempts to define the subject-matter, that is
the additives, in terms of the result to be achieved, that is what said
additives do, which merely amounts to a statement of the underlying
problem, without providing the technical features necessary for achieving
this result. In this case however, it is clear what additives are present
in the MEA, and the result to be achieved definition part has merely no
restrictive scope. Claim 7 also mentions a fuel cell testing station, but
it appears to refer to a MEA. Moreover, the way it is formulated, claim 7
comp?ises only optional features, which are already opticnally included
in claim 5.

6.1 This non-compliance with the substantive
provisions is to such an extent, that claim 7 was only partially
searched, with the following scope:

6.2 "The membrane
electrode assembhly (MEA) according to claim b, comprising additives
selected from the group consisting of zirconia, silica, porous graphene
and nano-horns, (...)".

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66,1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPQ, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-IV, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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