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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU201T/050788

A. CLASSIFICATION OF SUBJECT MATTER
GOIN 33/68 {2006.01) GOIN 33/53 (2006.01}

According to International Patent Classification (TPC) or to both national ¢lassification and TPC

B. FIELDS SEARCHED

Minimum decumentation searched (classification system followed by classification symbols)

Documentation searched other than minimmim 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)

PATENW, CAPlus, BIOSIS, EMBASE, Medline; Sepsis, infection, neutrophil, activation, CD64, FCYR1, FC gamma receptor 1,
index, point of care, lateral flow, immunoassay, microfluidic, test strip, diagnosis, intracellular, permeabilis/ze, total, absolute,
neutrophil elastase, lactoferrin, myeloperoxidase, lipocalin, marker, and like terms. CPC/APC: GO1N2800/26, GRIN33/5094,
GO1N2333/70535, GOIN33/53/LOW. Google: whole blood, lateral flow, sepsis, ncd64, cd64, assay. Applicant and Inventor names
searched in internal databases, PubMed, Espacenet, CAPlus, BIOSIS, EMBASE, Medline, PATENW.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C Sec patent family anncx

Special categories of cited decuments:
"A"  document defining the general state of the art which isnot  "T"  later document published after the international filing date or priority date and not in

considered to be of particular relevance confliet with the application but cited to understand the principle or theory
urderlying the invention
"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date ar cannot be considered to involve an inventive step when the document is taken
alone
L™  decument which may throw doubts on priority claim{(sjor  "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to astablish the publication date of anather involve an inventive step when the document is combined with one or more other
citation or other special reason {as specified) such docnments, such combination being obvious to a person skilled in the art
"0"  document referring to an cral disclesure, use, exhibition .
or other means "&"  document member of the same patent family

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

Date of the actual completion of the international search Date of mailing of the international search report
12 October 2017 12 October 2017
Name and mailing address of the ISA/AT Authorised officer
AUSTRALIAN PATENT OFFICE Jive Bellhouse
PO BOX 200, WODXEN ACT 2006, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@ipavstralia.gov.au (130 5001 Quality Centified Service)
Telephene No. +61262832959

Form PCT/ISA/210 (fifth sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/AU2017/050788
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

HOFFMAN, I.J.M.L., “ Neutrophil CDé4 as a sepsis biomarker.” Biochemia Medica,
2011, vol. 21, no. 3, pages 282-290.

A See whole document, particularly abstract, "Introduction”, "Neutrophil CD64 as a 1-34
biomarker”, "Analytical aspects of neutrophil CD64 assay".
L Cited in support of a lack of unity objection

WO 2016/057945 Al {TEXAS TECH UNIVERSITY SYSTEM) 14 April 2016
A See whole document, particularly abstract, pars 19, 22-25, 50-62, figure 1. 1-34

US 2014/0170678 Al (LEUKODX LTD.) 19 June 2014
A See whole document, particularly abstract, figures 1 & 3, claims. 1-34

WO 2013/112216 Al (CD DIAGNOSTICS, LLC) 01 August 2013
A See abstract, figure 1, p.26 par 2, Examples 6 & 7. 1-34

RUNDSTROM, G. et al. "Lateral flow immunoassay using europium (11T} chelate
microparticles and time-resolved fluorescence for eosinophils and neutrophils in whole
blood." Clinical Chemistry, 2007, vol. 53, no. 2, pages 342-348.

A See abstract, p.343 col 1 par 1. 1-34

MULLER KOBOLD, A.C. et al. "Leukocyte activation in sepsis; correlations with
disease state and mortality.” Intensive Care Medicine, 2000, vol. 26, pages 883-802,
A See abstract, Table 1, p.885 col 2 par 3. 1-34

LARD, L.R. et al. "Neutrophil activation in sickle cell disease." Journal of Leukocyte
Biology, 1999, vol. 66, pages 411-415.
A See abstract, "Materials and Methods™. 1-34

HASSAN, U. et al. "A point-of-care microfluidic biochip for quantification of CD64
expression from whole blood for sepsis stratification.” Nature Communications, 3 July
2017, vol. 8, article no. 15949, DOIL: 10.1038/ncomms15949,

P.A See whole document. 1-34

Form PCT/ISA/210 (fifth sheet) (July 2009)
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Box No. 1L

Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

reasons:

L[]

. [

3. []

Claims Nos.:

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

the subject matter listed in Rule 39 on which, under Article 17(2)(a}(i), an international search is not required to be
carried out, including

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:

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. III  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:

RN

« O

Remark on Protest

See Supplemental Box for Details

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

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

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.:

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.:

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

protest fee was not paid within the time limit specified in the invitation.

|:| The additional search fees were accompanied by the applicant's protest but the applicable
I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (third sheet) (Tuly 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2017/050788

Supplemental Box

Continuation of: Box II
The specification does not comply with Section 40(4) because the claims do not relate to one invention only. I have found different
inventions based on the following features that separate the claims into distinet groups:

s Invention 1: Claims 1 to 31 are directed to an immunoassay comprising determining relative levels of CD64 and a
neutrophil number marker (NNM) in a sample for evaluating neutrophil activation and sepsis, and a kit or point of care
device therefor, The feature of determining relative levels of CD64 and a neutrophil number marker {NNM) is
specific to this group of claims.

¢ Invention 2: Claims 32-34 are directed to an assay step for enhancing sensitivity or specificity of an assay for neutrophil
activation comprising permeabilizing neutrophils and measuring intracellular and surface CD64. The feature of
permeabilizing neutrophils and measuring intracellular and surface (total) CD64 is specific to this group of claims.
Unity of invention is only fulfilled when there is at least one “special technical feature™ present in the claims that both:
s provides a technical relationship among all the claims; and,
« makes a contribution over the prior art.
When there is no special technical featute common to all the claimed inventions there is ne unity of invention.
In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the ¢laimed inventions and therefore cannot provide the required technical relationship, The only feature common to
all of the claimed inventions and which provides a technical relationship among them is an assay for neutrophil activation or
sepsis comprising measuring neutrophil CD64 levels. However this feature does not make a contribution over the prior art
because it is well known in the prior art, see for example D1.
Therefore in the light of this document this common feature cannot be a special technical feature. Therefore there is no special

technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satisfied a
posteriori.

Form PCT/ISA/210 (Supplemental Box) (July 2009)
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
WO 2016/057945 Al 14 April 2016 WO 2016057945 Al 14 Apr 2016
US 2014/0170678 Al 19 June 2014 US 2014170678 Al 19 Jun 2014
CN 105051535 A 11 Nov 2015
CN 105051538 A 11 Nov 2015
EP 2932266 Al 21 Oct 2015
EP 2932268 Al 21 Oct 2015
JP 2016506519 A 03 Mar 2016
JP 2016509202 A 24 Mar 2016
US 2014287435 Al 25 Sep 2014
US 8945913 B2 03 Feb 2015
US 2015132776 Al 14 May 20135
US 9207239 B2 08 Dec 2015
US 2015293095 Al 15 Oct 2015
US 9746462 B2 29 Aup 2017
US 2015309049 Al 29 Oct 2015
US 9759722 B2 12 Sep 2017
US 2014170680 Al 19 Jun 2014
US 2015330971 Al 19 Nov 2015
US 2016146793 Al 26 May 2016
WO 2014097286 Al 26 Jun 2014
WO 2014097287 Al 26 Jun 2014
W0 2013/112216 Al 01 August 2013 WO 2013112216 Al 01 Aug 2013
AU 2012367247 Al 07 Aug 2014
CA 2862499 Al 01 Aug 2013
EP 2807271 Al 03 Dec 2014
US 2015011412 Al 08 Jan 2015
Due to data integration issues this family listing mav not include 10 digit Australian applications filed since May 2001.
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

End of Annex
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