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'ERNAT AL PRELIMINARY REPORT ON PATENTABILITY
INTERNATIONAL PRELIMINAJ 0 £ / PCT/US15/17480

Box No.1 Basis of the report

1. With regard to the language, this report is based on:

m the international application in the language in which it was filed.

D a translation of the international application into English which is the language of a translation furnished for the purposes of:

[:I international search (Rules 12.3(a) and 23.1(b)).
D publication of the international application (Rule 12.4(a)).

l:l international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b)).

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished

to the receiving Office in response lo an invitation under Article 14 are referred to in this report as “originally filed” and are not
annexed to this report):

X the international application as originally filed/furnished

IX] the description:
pages 1-22 as originally filed/furnished
pages* NONE received by this Authority on
pages* NONE received by this Authority on

m the claims:

Nos. 23-30 . as originally filed/furnished

Nos.* NONE as amended (together with any statement) under Article 19
Nos.* NONE received by this Authority on

K the drawings:
pages 1/5-5/5 as originally filed/furnished
pages* NONE received by this Authority on
pages* NONE received by this Authority on

D a sequence listing - see Supplemental Box Relating to Sequence Listing,

The amendments have resulted in the cancellation of:
the description, pages

D the claims, Nos.

D the drawings, sheets/figs

D the sequence listing (specify):

4, D This report has been established as if (some of) the amendments annexed to this report and listed below had not been made,
since either they are considered o go beyond the disclosure as filed, or they were not accompanied by a letter indicating the
basis for the amendments in the application as filed, as indicated in the Supplemental Box (Rules 70.2(c) and(c-bis)):

the description, pages

the claims, Nos.

the drawings, sheets/figs

D the sequence listing (specify):

5. D This report has been established:

D taking into account the rectification of
(Rules 66.1(d-bis) and 70.2(e)).

withoul taking into account the rectification of an oby
Rule 91 (Rules 66.4bis) and 70.2(c)).

6. ’E With regard to top-up searches (Rules 66.1ter and 70.2(H)):

an obvious mistake authorized by or notified to this Authority under Rule 91

ious mistake authorized by or notified to this Authority under

A top-up search was carried out by this Authority on 21 September 2016 (21.09.2016)

D Additional relevant documents have been discovered during the top-up search.

No top-up search was carried out by this Authority because it would serve no useful purpose.

7. D Supplementary international search report(s) from Authority(ies)
establishing this 'report (Rule 45bis.8(b) and (e)).

* fitem 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. ) (January 2015)
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Box No. X1 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, t

o involve an inventive step (to be non obvious), or to be
industrially applicable have not been examined in respect of:

D the entire international application.

K claims Nos. 5-9.11-15.19.20 and 25-33

because:

l:] the said international application, or the said claim Nos, relate to the following subject matter which does
not require an international preliminary examination (specify):

}AV‘ the description, claims or drawings (indicate particular elements below) or said claims Nos. 5-9.11-15.19.20.25-33
and 37 are 50 unclear that no meaningful opinion could be formed (specify):

the claims have improper multi ple dependency under PCT Rule 6.4(a).

D the claims, or said claims Nos. are so inadequately supported by the description that no meaningful
opinion could be formed (specify):

D no international search report has been established for said claims Nos.

I:I a meaningful opinion could not be formed without the sequence listing: the applicant did not, within the
prescribed time limit:
D furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available to
the International Preliminary Examining Authority in the form and manner acceptable to il: or the
sequence listing furnished did not comply with the standard provided for in Annex C of the
Administrative Instructions.
D furnish a sequence listing on paper or in the form of an image file complying with the standard provided
for in Annex C of the Administrative Instructions, and such listing was not available to the International
Preliminary Examining Authority in the form and manner acceptable to il: or the sequence listing
furnished did not comply with the standard provided for in Annex C of the Administrative Instructions.
I:I pay the required late furnishing fee for the furnishin

g of a sequence listing in response to an invitation
under Rules 13/er.1(a) or (b) and 13¢er.2.

D See Supplemental Box for further details

Form PCT/IPEA/409 (Box No. IIT) (January 2015)




International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
Box No.1V  Lack of unity of invention

1. K In response to the invitation to restrict or p

PCT/US15/17480

ay additional fees the applicant has, within the applicable time limit:

restricted the claims.
paid additional fees.

paid additional fees under protest, and, where applicable, the protest fee.

paid additional fees under protest but the applicable protest fee was not paid.

DUOXO

neither restricted the claims nor paid additional fees.

2. D This Authority found that the requirement of unity of invention is not com

plied with and chose, according to Rule
68.1, not to invite the applicant to restrict or pay additional fees, :

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2

D complied with.
hot complied with for the following reasons:

and 13.3 is:

Please See Continuation Sheet

4. Consequently, this report has been established in respect of the following p

K‘ all parts.

D the parts relating to claims Nos.

Form PCT/IPEA/409 (Box No. 1V) (January 201 5)
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International application No.
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INTERNATIONAL PRELIMINA RY REPORT ON PATENTABILITY

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 34-36, 40,43 YES
Claims 1-4.10.16-18. 21-24. 38, 39. 41-42 NO

8.2 1-4.08,39.4142
Inventive Step (IS) Claims 34-36 YES
Claims 1-4. 10, 16-18. 21-24. 38, 39. 41-43 NO

Sl £1-04.36.39.4143
Industrial Applicability (1A) Claims 1-4.10. 16-18, 21-24. 34-36. 38. 39. 40-43 YES

Claims NONE NO
-_——
2. Citations and Explanations (Rule 70.7)

Claims 34-36 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not te

ach or fairly suggest first molecules and
second conjugales in a second migration path.

-------------------- NEW CITATIONS wceeeeememeee

Claims 41 and 42 lack novelty under PCT Article 33(2) as being anticipated by Song et al. (US 2008/0145949).

Song et al. teach a method for testing a sample for a first ligand comprising:
Providing a lateral flow test device (20, Fig. 1) having a sorbent strip (23, Fig. 1), a marker conjugate (2
immobilized first ligand binding mechanism for the first ligand (31, Fig. 1); and depleting
from but related to the first ligand before the second ligand reaches the test site (35, Fig. 1,
from the test sample, the second ligand is related to the first ligand in that the ligands are w

2, Fig. 1) and a test site having an
from the sample second ligand that is different
quenching zone removes interfering ligands
ithin the same sample, par. 53).

With respect to claim 42, Song et al. teach depleting comprising bringing the second ligand into contact with

a depletion conjugate
adapted to bind to the second ligand (par. 53).

Claim 43 lacks an inventive step under PCT Article 33(3) as being obvious over Song et al.

Regarding Claim 43, Song et al. teach the particles of said second conjugate comprise latex p
disclose white. To a person of ordinary skill in the art, it would have been obvious thro
colorless interferent removal molecule (par. 14).

articles (par. 34) but does not specifically
ugh routine experimentation (o providing a

Form PCT/IPEA/409 (Box No. V) (January 2015)



International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

PCT/US15/17480

Box No. V1 Certain documents cited

1. Certain published documents (Rule 70.10)

Application No Publication Date

Filing Date Priority date (valid claim)
Patent No, (day/month/yvear) (day/month/vear) (day/month/vear)
US 2008/0145949 19 June 2008 (19.06.2008) 15 December 2006 (15.12.2006) 15 December 2006 (15.12.2006)

2. Non-written disclosures (Rule 70.9)

Date of written disclosure
Date of non-written disclosure referring to non-written disclosure
Kind of non-written disclosure (clav/monlh/year)
=22 Ol non-written disclosure

(dav/m onth/vear)

Form PCT/IPEA/409 (Box No. V1) (January 2015)



International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY ,
! ! TINA ORTO e PCT/US15/17480

Box No, VIII  Certain observations on the international application

The following observations on the clarity of the claims, description, and dr

awings or on the question whether the claims are fully
supported by the description, are made:

Claims 14 and 15 are objected to under PCT Article 6 as lacking clarity because claim 14 and 15 are indefinite for the
following reason(s): Claim 15 depends from itself which is improper dependency.

The recitations of “said first {lu antibody" and “said second flu antibody" in claims 14 and 15 lack antecedent basis in the
claims,

Claim 34 recites two features “e)” which is vague and indefinite because it is unclear whether both features are required.

Form PCT/IPEA/409 (Box No. V1II) (January 2015)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

IV. 3. This Authority considers that the re

quirement of unity of invention is accordance with Rules 13.1, 13.2 and 13.3 is not
complied with for the following reasons:

REQUIREMENT FOR UNITY OF INVENTION

As provided in 37 CFR 1.475(a), an international application shall relate to one invention only or to a group of inventions so
linked as to form a single general inventive concept (“requirement of unity of invention”). Where a group of inventions is claimed in an
international application, the requirement of unity of invention shall be fulfilled only when there is a technical relationship among those
inventions involving one or more of the same or corresponding special technical features, The expression “special technical features”

shall mean those technical features that define a contribution which each of the claimed inventions, considered as a whole, makes over
the prior art.

The determination whether a group of inventions is so linked as to form a single general inventive concept shall be made
without regard to whether the inventions are claimed in separate claims or as alternatives within a single claim. See 37 CFR 1.475(e).

WHEN CLAIMS ARE DIRECTED TO MULTIPLE PROCESSES, PRODUCTS, AND/OR APPARATUSES
Products, processes of manufacture, processes of use, and apparatuses are different categories of invention. When an
application includes claims to more than one product, process, or apparatus, the first invention of the category first mentioned in the
claims of the application and the First recited invention of each of the other categories related thereto will be considered as the “main
invention” in the claims. In the case of non-compliance with unity of invention and where no additional fees are timely paid, the
international search and/or international preliminary examination, as appropriate, will be based on the m

ain invention in the claims. See
PCT Article 17(3)(a), 37 CFR 1.475(d), 37 CFR 1.476(c) and 37 CFR 1.488(b)(3).

As provided in 37 CFR 1.475(b), an international application containing claims lo different categories of invention will be
considered to have unity of invention if the claims are drawn only to one of the following combinations of categories:

(1) A product and a process specially adapted for the manufacture of said product; or

(2) A product and process of use of said product; or

(3) A product, a process specially adapted for the manufacture of the said product, and a use of the said product; or

(4) A process and an apparatus or means specifically designed for carrying out the said process; or

(5) A product, a process specially adapted for the manufacture of the said product, and an appar

atus or means specifically
designed for carrying out the said process.

Otherwise, unity of invention might not be present. See 37 CFR 1.475(c).

This application contains the following inventions or groups of inventions which are not so linked

as to form a single general
inventive concept under PCT Rule 13.1.

Form PCT/IPEA/409 (Supplemental Box) (January 2015)
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International application No.
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Supplemental Box

Group 1, claim(s) 1-4, 10, 34-36 and 38-40, drawn to a test device.
Group II, claim(s) 16-18, 21-24 and 41-43, drawn to a method for testing,

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Groups I and 1 lack unity of invention because even though the inventions of these groups require the technical feature of a
test device as recited in claim 1, this technical feature is not a special technical feature as it does not make a contribution over the prior
art in view of Esfandiari (US 2006/0134803). Esfandiari teaches a test device for determining the presence of a first ligand in a liquid
sample (par. 30), comprising; a) a first sorbent strip having a first lacation for receiving a solution und defining a first atigration path

(Fig. 1,9, par. 61, 62 and 65, buffer solution received at strip 31, migrating

along the path of strip, conjugates 39A and 39B); ¢) a second

sorbent strip distinct from the first sorbent strip and having a second location for receiving the liquid sample and defining a second
migration path (Fig. 9, par. 67, sample added to second sorbent material 32", migrating sample along strip to conjugate 39", and to test
area 63", and test line, 50); d) depletion molecules located on or in the second migration path wherein the depletion molecules include an
immobilized ligand binding element adapted to bind to second ligands that are different from but related to the first ligand (Fig. 9, par.
06, 67, conjugate 39°**, p24 antibody-biotin conjugate bindin g to antigen or to streptavidin), and ¢) a test site located on or in the first

sorbent strip (Fig. 9, par. 67, test area 63" and test line, 50), the test site h

aving an immobilized first ligand binding mechanism for the

first ligand (par. 66) and the first and second sorbent strips touching each other at the test site location (par. 92), wherein the second

location is removed from the test site such that the sample

applied to the second location requires time to migrate to the test site and does

nol immediately wet the test site (Fig. 9, par. 67, migrate from sorbent material 32 to test area 63°** and test line 50).

Claims 1-4, 10, 16-18, 21-24, 38 and 39 lack novelty under PCT Article 33(2) as being anticipated by 2014/0045172 (Esfandiari).

With respect to claim 1, Esfandiari teaches a test device for determining the presence of a first ligand in a liquid sample (par. 30),
comprising: a) a first sorbent strip having a first location for receiving a solution and defining a first migration path (Fig. 1, 9, par. 61, 62
and 65, buffer solution received at strip 31, migrating along the path of strip, conjugates 39A and 39B); c) a second sorbent strip distinct
from the first sorbent strip and having a second location for receiving the liquid sample and defining a second migration path (Fig. 9, par.
67, sample added to second sorbent material 32", migrating sample along strip to conjugate 39", and to test area 63", and test line, 50);
d) depletion molecules located on or in the second migration path wherein the depletion molecules include an immobilized ligand
binding element adapted to bind to second ligands that are different from but related to the first ligand (Fig. 9, par. 66, 67, conjugate

3977, p24 antibody-biotin conjugate binding to antigen or to streptavidin), and

e) a lest site located on or in the first sorbent strip (Fig. 9,

par. 67, test area 63’ and test line, 50), the test site having an immobilized first ligand binding mechanism for the first ligand (par. 66)

and the first and second sorbent strips touching each other at the test site loca

tion (par. 92), wherein the second location is removed from

the test site such that the sample applied to the second location requires time to migrate to the test site and does not immediately wet the
test site (Fig. 9, par. 67, migrate from sorbent material 32°> (o (est area 63°*” and test line 50).

Applicant’s arguments against the reference of Esfandiari have been entered and considered.

Applicant argues that Esfandiari teaches a p24 monoclonal antibody-biotin conjugate 39> that binds to a p24 antigen (first ligand) and

mobilizes toward a test site and the marker conjugate 39 on the first sorbent strip

also binds to the first ligand, p24 antigen. Thus

Esfandiari teaches a marker conjugate that binds to the same antigen as conjugate 39°** and not (o second ligands that are different from

but related to the first ligand.

Applicant’s argument has been considered but do not overcome the rejection of record because Estfandiari is not interpreted in the way

described by applicant. The first ligand to which the marker binds is p24

antigen. The depletion molecules are biotin immobilized to a

p24 antibody. Therefore the ligand binding element is biotin and streptavidin is the second ligand, which is different from but related to
the first ligand by immobilization. Upon application of a sample to the second location, the biotin becomes bound (o the immobilized
streptavidin in the test site which provides an immobilized first ligand (p24 antigen) to which the marker conjugate binds. This is the
same manner in which the first ligand is provided to the test site in the instant disclosure.

Form PCT/IPEA/409 (Supplemental Box) (J anuary 2015)
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Supplemental Box

With respect to claim 2, Esfandiari teaches the test device further comprising a housing defining a first opening adjacent the first
location, a second opening adjacent the second location and a window adjacent the test site through which the test site is viewable (Fig.
1; par. 49, 52, first and second holes, 24 and 26, and window 28).

With respect to claim 3, Esfandiari teaches the ligand binding mechanism of the test site being an antibody for the first ligand and the
marker conjugate comprising an antigen or antibody for the first ligand and a marker coupled to the antibody (par. 50).

With respect to claim 4,Esfandiari teaches the marker being a colored marker viewable in the visible spectrum (par. 65).

With respect to claim 10, Esfandiari teaches at least one of the first sorbent strip and the second sorbent strip including a control site, and

either the window sized to permit viewing of the control site or a second window provided in the housing to permit viewing of the
control site (Fig. 1; par. 49, window 28, control line, 50).

With respect to claim 16, Esfandiari teaches a method comprising: providing the test device of claim 1 (see claim T description above);
applying the sample to the second location (par. 52); after applying the sample, applying a solution to the first location to cause the

marker conjugate to migrate along the first migration path (par. 52, 54 and 60); and inspecting the test site to determine an indication of
the presence or lack thereof of the first ligand in the sample (par. 91, 92).

With respect to claim 17, Esfandiari teaches depletion molecules comprising a conjugate of an antigen for the second ligand (par. 67 and
81) and particles that are not readily seen by the human eye against a background of the test site (par. 86 and 89).

With respect to claim 18, Esfandiari teaches a test device having a housing defining a first opening adjacent the first location, a second
opening adjacent the second location and a window adjacent the test site through which the test site is viewable (Fig. 1; par. 49, window,
28 and control line 50), applying the sample comprising depositing the sample through the second opening to the second location (par.

52), the applying the solution comprises depositing the solution through the first opening to the first location (par. 52, 54 and 60) and
inspecting comprises inspecting through the window (par. 91 and 92).

With respect to claim 21, Esfandiari teaches a method for testing a sample comprising: Combining the sample with depletion molecules
to obtain a mixture, said depletion molecules comprising molecules chosen to bind to analyze having a second ligand different from but
related to said first ligand, thereby generating bound second ligand and a remainder (Fig. §; para [0052], [0065], biotin-anti-p24 antibody
conjugate, for binding to p24 antigen, which may be applied in mixture in the second strip, wherein sample migrates to test lines, 50A,
50B, and 50C.); b) applying at least the remainder to an immunoassay device (Fig, 1; para [0052], conjugate continues to migrate to
control line, 60.); and ¢) inspecting the immunoassay device to determine the presence of the furst ligand (para [0091], {0092]).

Applicant’s arguments regarding claim 21 have been considered, but are not persuasive because the depletion molecule taught by

Esfandiari is the biotin conjugated to the anti-p24 antibody, which is combined with the sample prior to contact with the immunoassay,
the second ligand is the biotin molecule while the first ligand is the p24 antigen.

Regarding Claim 22, Esfandiari further discloses a method according to claim 21, wherein: said depletion molecules comprise a
conjugate of said second ligand with a larger particle (para [0064], [0089], conjugates with and without particles).

Regarding Claim 23, Esfandiari further discloses a method

according to claim 22, wherein: said larger particle is one of a latex particle
and a colloid (para [0089)).

Regarding Claim 24, Esfandiari further discloses a method according lo either of claims 22 or 23, wherein: said larger particle is a
colored latex (para [0064], [0089], conjugates with and without colored particles.).

Regarding Claim 38, Esfandiari discloses a lateral flow test device for determining the presence of a first ligand in a liquid sample,
comprising: a) a sorbent strip having a first location for receiving a solution and defining a migration path (Figs. 1, 8; para [0061],
[0062], [0065], buffer solution received at strip, 31, migrating along path of strip.); b) a marker conjugate adapted to move along said
migration path and bind (o said first ligand (Figs. 1, 8; para [0061], [0062], [0065], conjugates, 39A and 39B.); ¢) depletion molecules

located on or in said migration path wherein said depletion molecules include an immobilized ligand-binding element adapted to bind to

second ligands that are different from but related to said first ligand (Fig. 8; para [0052], [0065], latex conjugates, 39A and 398, for
binding to antibodies or antigens present in the sample.); and

d) atest site localed on or in said sorbent strip, said test site having an immobilized first ligand binding mechanism for said first ligand
(Fig. 8; para [0052], [0065), migrate from sorbent material, 32, to test area, 63, and test lines, 50A, 50B, and 50C)).
Regarding Claim 39, Esfandiari further discloses a lateral flow test device according to claim 38, wherein: said depletion molecules

comprise a conjugate including an antigen or antibody for the second ligand (para [0067], [0081]) and particles that are not readily seen
by the human eye against a background of said test site (para [0086], [0089]).

Form PCT/IPEA/409 (Supplemental Box) (January 2015)
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Claim 40 lacks an inventive step under PCT Article 33(3) as being obvious over Esfandiari

Regarding Claim 40, Esfandiari further discloses a lateral flow test device according (o either of claims 38 or 39 or 35, wherein: said
particles of said second conjugate comprise colored latex particles (para [0089]); but does not specifically disclose white. To a person of
ordinary skill in the art, it would have been obvious through routine experimentation to vary the color of the latex particle in order to
opltimize indication of the presence or lack of a ligand in the sample (pare [0091)).

Applicant’s arguments regarding the reference of O’ Farrell are persuasive and the rejection has been withdrawn.

Claims [-4, 10, 16-18, 21-24,34-36 and 38-43 meet the criteria set outin PCT Article 33(4), and thus have industrial applicability
because the subject matter claimed can be made or used in industry.

-------------------- NEW CITATIONS -cececeemememmmance

Claims 41 and 42 lack novelty under PCT Article 33(2) as being anticipated by Song et al. (US 2008/0145949).

Song et al. teach a method for testing a sample for a first ligand comprising:
Providing a lateral flow (est device (20, Fig. 1) having a sorbent strip (23, Fig. 1), a marker conjugate (22, Fig. 1) and a test site having
an immobilized first ligand binding mechanism for the first ligand (31, Fig. 1); and depleting from the sample second ligand that is

different from but related to the first Ij gand before the second ligand reaches the test site (35, Fig. 1, quenchin

g zone removes interfering
ligands from the test sample, the second ligand is rel

ated to the first ligand in that the ligands are within the same sample, par. 53).

With respect to claim 42, Song et al. teach depleting comprising bringing the second ligand into contact with a depletion conjugate
adapted to bind to the second ligand (par. 53).

Claim 43 lacks an inventive step under PCT Article 33(3) as being obvious over Song et al.

Regarding Claim 43, Song et al. teach the particles of said second cor
disclose white. To a person of ordinary skill in the art, it would have
colorless interferent removal molecule (par. 14).

hjugate comprise latex particles (par. 34) but does not specifically
been obvious through routine experimentation to providing a
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