wo 2017/156038 A3 [N I P00 O R

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2017/156038 A3

14 September 2017 (14.09.2017) WIPO | PCT
(51) International Patent Classification: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
GOIN 33/53 (2006.01) CO7K 7/06 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
GOIN 33/563 (2006.01) CO7K 16/18 (2006.01) KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
GOIN 33/68 (2006.01) MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
. L i NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
(21) International Application Number: RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
PCT/US2017/021211 TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
(22) International Filing Date: ZA,ZIM, ZW.
7 March 2017 (07.03.2017) (84) Designated States (uniess otherwise indicated, for every
(25) Filing Language: English kind of regional protection available). ARIPO (BW, GH,
L. ) GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(26) Publication Language: English TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
(30) Priority Data: TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
62/304,762 7 March 2016 (07.03.2016) US DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
62/346,347 6 June 2016 (06.06.2016) Us LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BI, CF, CG, CIL, CM, GA, GN, GQ,
(71) Applicant: ALERE SAN DIEGO, INC. [US/US]; 9975 GW, KM, ML, MR, NE, SN, TD, TG).
Summers Ridge Road, San Diego, CA 92121 (US). .
Declarations under Rule 4.17:
(72) Inventors: GARY, Jonathan; 11419 Via Promesa, San as to applicant'’s entitlement to apply for and be granted a
Diego, CA 92124 (US). RONGEY, Scott; 7725 Pipet o t%ule 4.1700) 4 &
Place, San Diego, CA 92129 (US). POWELL, James; p ’
13712 Via Cima Bella, San Diego, CA 92129 (US). Published:
(74) Agents: WHITTAKER, Michael, A. et al.; Acuity Law —  with international search report (Art. 21(3))
Group, P.C., 12707 High Bluff Drive, Suite 200, San __ before the expiration of the time limit for amending the
Diego, CA 92130 (US). claims and to be republished in the event of receipt of
(81) Designated States (unless otherwise indicated, for every amendments (Rule 48.2(h))

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, DJ, DK, DM,

(88) Date of publication of the international search report:

5 October 2017

(54) Title: IMMUNOASSAY CONTROLS AND THE USE THEREOF

i

DEVICE E

- Inl Ag

FLOW

T

_ e

e

\/@
& s\/@

TnL spot

Preconjugated
peptide spot

FIG.1

(57) Abstract: The present invention relates to compositions and methods use in designing immunoassay controls. In various as-
pects, the invention provides synthetic peptides comprising the sequence CPRRPYIL or an analog thereof, ELAGLGFAELQC or an
analog thereof; and CDWRKNIDAL or an analog thereof; specific binding reagents that bind to a CPRRPYIL, ELAGLGFAELQC
or CDWRKNIDAL peptide; methods of producing such reagents; and assays utilizing such reagents to provide assay controls signals
that are unrelated to the measurement of the analyte or analytes of interest in that no reagents used in the analyte assay(s) contribute
to the control signal.
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[0018]-[0020], {0027], [0045], [0056], [0064), [0069), [0083]-[0084], [0087], [0091], [0105], 25-27, 28/25-27
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Box No. Il . 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. D Claims Nos.:

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

2. l_—_l 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.: 6-24, 29, 30, 35, 36, 41, 42
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. HI ~ 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:
-***-Continued Within the Next Supplemental Box-***-

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

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

3. D 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. % 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 (in-part), 2 (in-part), 3 (in-part), 4 (in-part), 5 (in-part), 25-28

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

D 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-Continued from Box No. Ill Observations where unity of invention is lacking -***-

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. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-5, 25-28, 31-34, 37-40 and SEQ ID NO: 1 are directed toward an assay device and method.

The device and method will be searched to the extent they encompass a peptide encompassing SEQ ID NO: 1 (first exemplary peptide)
and an antibody that binds thereto. Applicant is invited to elect additional peptide(s), with specified SEQ ID NO: for each, and
corresponding antibody(ies) thereto, to be searched. Additional peptide sequence(s) and corresponding antibody(ies) thereto will be
searched upon the payment of additional fees. It is believed that claims 1 (in-part), 2 (in-part), 3 (in-part), 4 (in-part), 5 (in-part) and 25-28
encompass this first named invention and thus these claims will be searched without fee to the extent that they encompass SEQ ID NO:
1 (peptide) and antibody(ies) thereto. Applicants must specify the claims that encompass any additionally elected peptide sequence(s)
and corresponding antibody(ies) thereto. Applicants must further indicate, if applicable, the claims which encompass the first named
invention, if different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to
be applied to the "+" group(s) will result in only the first claimed invention to be searched/examined. An exemplary election would be a
peptide encompassing SEQ ID NO: 4 (first exemplary elected peptide) and antibodies thersto.

No technical features are shared between the peptide sequences and/or antibodies of Groups I+ and, accordingly, these groups lack
unity a priori.

Groups |+ share the technical features including: a device comprising; a substrate defining at least one diagnostic lane; a sample
application zone; a dried reagent zone; and a detection zone comprising at least one controt zone and at least one assay zone; wherein:
(a) the at least one control zone comprises an antibody that specifically binds a peptide, and wherein the dried reagent zone comprises
the peptide; or (b) the at least one control zone comprises a peptide and wherein the dried reagent zone comprises an antibody that
specifically binds the peptide; and a method of normalising an assay result for an analyte of interest, comprising; providing an
immunoassay device comprising a sample application zone, a reagent zone, and a diagnostic lane comprising at least one contro!
binding zone and at least one assay binding zone, wherein the assay binding zone is a region of the device which generates a
detectable signal indicative of the amount of the analyte of interest present in a sample, wherein: (a) the at least one control binding
zone comprises an antibody that specifically binds a peptide and the reagent zone comprises the peptide; or (b) the at least one control
binding zone comprises a peptide and the reagent zone comprises an antibody that specifically binds the peptide; applying the sample to
the sample application zone; forming a mixture within the reagent zone between the sample and a reagent incorporated in the reagent
zone; flowing the sample reagent mixture along the diagnostic lane: detecting a signal resulting from binding of the antibody that
specifically binds a peptide at the control zone; detecting a signal indicative of the amount of the analyte of interest present in the sample
at the assay zone; and modulating the response at the assay zone based on the response obtained at the control zone.

However these shared technical features are previously disclosed by US 2014/0377873 A1 to Alere Switzerland GmbH (hereinafter
'Alere’) in view of US 2001/0008774 A1 to May et al. (hereinafter 'May').

Alere discloses a device (a device; abstract) comprising; a substrate (a porous carrier (a substrate); paragraph [0018)) defining at least
one diagnostic (diagnostic; paragraph [0064]) lane (microchannel (lane); paragraph [0069)); a sample application zone (a sample
receiving portion of a test strip (a sample application zone); paragraph [0091]); a dried reagent zone (a dried reagent zone; paragraphs
[0019], [0032], [0105]); and a detection zone (a detection zone; paragraph [0019]) comprising at least one control zone (comprising at
least one control zone; paragraphs [0045}, [0056]) and at least one assay zone (and at least one test (assay) zone; paragraphs [{0019],
[0083)); wherein the dried reagent zone comprises an antibody that specifically binds a peptide (wherein the reagent zone comprises a
specific binding reagent (an antibody) labelled with a detectable particle; paragraphs [0019], [0027], [0105]); and a method of
normalising an assay result for an analyte of interest (a method of normalising an assay result for an analyte of interest; paragraphs
[0087], [0172]), comprising; providing an immunoassay device (providing a device comprising a specific binding agent (an immunoassay
device); abstract, paragraphs [0019], [0066]) comprising a sample application zone (comprising a sample receiving portion of a test strip
(a sample application zone); paragraph [0091]), a reagent zone (a reagent zone; paragraphs [0019], [0027], [0032]), and a diagnostic
(diagnostic; paragraph [0064]) lane (microchannel (lane); paragraph [0069]) comprising at least one control binding zone comprising at
least one control zone; paragraphs [0045], [0056]) and at least one assay zone (and at least one test (assay) zone; paragraphs [0019],
[0083]), wherein the assay binding zone is a region of the device which generates a detectable signal indicative of the amount of the
analyte of interest present in a sample (wherein the assay binding zone is a region of the device which generates a detectable signal
indicative of the amount of the analyte of interest present in a sample; paragraphs [0019], [0020], [0028]), wherein: the at least one
reagent zone comprises an antibody that specifically binds a peptide (wherein the reagent zone comprises a specific binding reagent (an
antibody) labelled with a detectable particle; paragraphs [0019], [0027], {0105]); applying the sample to the sample application zone
(applying the sample to the sample receiving (application) zone; paragraph [0091]); forming a mixture within the reagent zone between
the sample and a reagent incorporated in the reagent zone (forming a mixture within the reagent zone between the sample and a
reagent incorporated in the reagent zone; paragraphs [0019], [0091]); fiowing the sample reagent mixture along the diagnostic lane
(flowing the sample reagent mixture along the diagnostic lane; paragraphs [0013], [0064], [0091]): detecting a signal indicative of the
amount of the analyte of interest present in the sample at the assay zone (detecting a signal indicative of the amount of the analyte of
interest present in the sample at the assay zone; paragraphs [0087], [0091], [0172]); and modulating the response at the assay zone
based on the response obtained at the control zone (normalizing (modulating) the response at the assay zone based on the response
obtained at the control zone; paragraphs [0087], [0091), [0172)).

Alere does not disclose wherein: (a) the at least one control zone comprises an antibody that specifically binds a peptide, or (b) the at
least one control zone comprises a peptide; and detecting a signal resulting from binding of the antibody that specifically binds a peptide
at the control zone

May discloses an analytical device (an analytical device; abstract) for a liquid sample (for a liquid sample; abstract) applied to a porous
carrier (applied to a porous carrier; abstract), including a control zone comprising an immobilized analyte that binds to excess labelled
specific binding reagent (a control zone comprising an immobilized analyte that binds to excess labelled specific binding reagent;
paragraphs [0008], [0016], [0019]).

-***-Continued Within the Next Supplemental Box-***-

Form PCT/ISA/210 (patent family annex) (January 2015)
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-***-Continued from Previous Supplemental Box-***-

It would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure
of Alere to have provided a control zone comprising an analyte, such as a peptide hormone capable of being bound by a specific binding
reagent, such as a mobile antibody, as disclosed by May, in the control zone disclosed by Alere, in order to enable the accurate
normalization and calibration of the amount of the same analyte detected in the assay zone, as disclosed by Alere.

Since none of the special technical features of the Groups |+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Alere and May references, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (January 2015)
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