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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 14/60956

A.  CLASSIFICATION OF SUBJECT MATTER

- IPC(8) - GOIN 3349, GD1N 33/86 (2016.01)

CPC - BOIL 3/5027; GO1N 33/49; GO1N 33/80; GO1N 33/86

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

B.  FIELDS SEARCHED

Miniman documentation searched {(classification system followed by classification symibol

i maan, dosumentation, searehied (Sinss gation system followed by classification symbols)

CPC- BO1L 3/5027; GO1N 33/48; GON 33/80; GO1N 33/86

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

IPC(8) GOTN33/49, GOIN33/86 (2015.01)

CPC- BO1LAS027*; GD1N33M48"; GO1N3II/B0; GOTNII/BE; USPC- 422/68.1,73; 435/13,30; 436/69

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

PatBase, Proquest Dialog, Googla Patents, Google Scholar

Saarch terms used: microfiuidic, microchannel, port, blood, coagulation, clot, occlusion, model, timer, first time, second time, pressure,

flow, sensor, detacior, monilor, maasuremant, exponential, 1+e, sigmoid

C. DOCUMENTS CONSIDERED TQ BE RELEVANT .

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

A US 7,439,060 B2 to (NIPPOLDT et al.) 21 Qctober 2008 {21.10.2008), Fig 1-5, 11, 12, abstract, | 1-683

col §, In 10-26, col 7, In 64-66, col B, in 10-14, col B, In 62-65, col 9, In 40-57 K

A US 5,504,011 A (GAVIN et al.) 02 April 1995 (02.04.1996), Fig 5. abstract, col 8, In 37-53 1-63

A LIS 2008/0054753 A1 (ROBINSON et al.} 26 Fabruary 2008 (26.02.2008), abstract 1-63

A US 5,039,617 A (McDONALD et al.) 13 August 1991 (13.08.1991), abstract, col 8, In 62-64 1-63

A US 7,291,310 B2 {MARTIN et al.} 06 Novernber 2007 (06.11.2007), abstract 1-63

A WO 2010/077784 A1 (STEPHENS et al.) 08 July 2010 (08.07.2010), absiract 1-63

D Further documents are listed in the continuation of Box C. I:_]

*  Special categories of cited documents: “T" laterdocument published after the international Filing date or priority
“A"  document defining the general state of the ant which is not considered date and nol in conflict with the application but cited to understand
to be of particular relevance the principle or theary underlying the invention _

“E* entlier application or patent but published on or after the international  “X  decument of particular relevance; the claimed invention cannot be

filing date : considered novel or cannot be considered to involve an inventive
o dpﬁehlmem wlc?h m.ﬂ;,, mrglw d"“mﬁ on prr!'ority claim(s) or \micus step when the document is taken alone
. cited 1o establish the publication date of ancther citalion or other .y gocument of particular relevance; the claimed invention cannot be
special reason (as specified) L considered mpal{:volve an inveniive step when the document is
“(Q" document refersing to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
. means being obvious to a person skilled in the arl
“p"  document published prior to the international filing date but later than  wg» i
o pﬁoritypudam dm.:l:' o £ & document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
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INTERNATIONAL SEARCH REPORT International application No.
' PCTIUS 14160856

Box Nao, ll_ Observations where certain claims were found unsearchable (Continuation of item 2 of Nrst 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. I:I 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 intemational search can be carried out, specifically:

3 D Claims Nos.:

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 nnity of invention is lacking (Continuation of jitem 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational ap*)lication, as follows: . .
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 axamined, the appropriate additional examination fees must be paid.

Group |: clalms 1-63: drawn to a microfluidic coagulation device and corresponding mathod comprising a plurality of micra-channels
Group Il claims 64-B6: drawn to an in vitro Inmoan_alyﬁéal assay microfluidic coagulation devica, comprising at least one substrate

—see supplemental sheet- .

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

2. I:I As all sarchable claims could be searched without effort justifying additional fees, this Autherity did not invite payment of
additional fees. . :

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

4. E No required additionat search fees were timely paid by the applicant. Consequently, this international search report is
{mss;ricled to the invemtion first mentioned in the claims; it is covered by claims Nos.:

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

I:] 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:' No protest accompanied the payment of additional search fees.

Form PCT/ESA210 (cominuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT : Intemational application No.
’ PCT/US 14/60856

Continuation of Box Ng. Ill Obsarvations where unity of invention is lacking

The inventions listed as Groups | and || do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Ruls 13.2, they jack the same or corresponding special technical features for the following reasons:

Special technical features:
Group | requlres the tachnical featuras of a sensing devics, a timer and a controller for determining a blood coagulation médel, not found
in the other groups- .

Group [l requires the technical features of an in vitro hemoanalytical assay which includes a converging portion, wherein the at least one
of the plurality of microchannels is configured to produce a second wall shear gradiant in tha diverging portion, and wherein the first wall
shear gradient and second wall shear gradiant are selected to, in combination with any optional microchannel prothrombogenic or anti-
thrembagenic antagonist or any optional microchannel surface treatment, yield an in vitro clotting time of between about 2-60 minutes,
not found In the other groups.

Shared Features: ) '

The only technical faaturas shared by Groups | and Il that would othierwise unify the groups are a microfluidic coagulation device,
comprising: at laast one substrate defining a plurality of microchannels having an inlet end and an outlet gnd and a first port at a first
and partion of the substrate, the first port connecting to inlet ends of the plurality of microchannels; a second port at a second end
portion of the substrate, the second port connecting to outiet ands of the plurality of microchannels; wherein the at least one of the
plurality of microchannels is configured to produce a first wall shear gradient

However, these shared technical features do not represent a contribution over prior art, because the shared technical features ara
disclosed by WO 2010/077784 A1 to Stephens el al. (hereinafter “Staphans') 08 July 2010 (08.07.2010), which discloses a device with at
|sast one substrate {'tha test channels will be formad in an upper surface of the body of the tast cartridge,’ para [0012]) defining 2
plurality of microchannels (para [00101) having an inlet end and an cutlet end ('tha inlet and outiet ends of the test channels,’ para
[0012]) a first port at a first end partion of the substrate, the firs port connecting o inlet ends of the plurality of microchannels {'where
the inlet and outiet wells extend downwardly from the upper surface. The wells, in tum, are connected to the Inlet and outlet ends of the
test channels,’ para [0012]); a sacond port at a second end partion of the subsirate, the second port connecling to outiet ands of the
plurality of microchannels {‘where tha inlat and outlet wells extand downwardly from the upper surface. The wells, in tum, are connected
1o the inlat and outiat ends of the tast channels,’ para [0012]); whersin the at least one of the plurality of microchannels is configured to
produce a first walt shear gradient {'The wells, in turn, are connected to the inlet and outlet ends of the test channels by vartical
chimneys* which connect to the lower end of the inlat well and allow fluid to flow upward to the inlet and of the test channel under a
pressurs gradient,’ para [0012]; sheer gradient being flow acceleration/deceleration based on para [0077 of instant specification based
on flow rate or prassure differential, para [0012] of instant specification). K :

As the sharad technical faatures were known in the art at the time of the invention, they cannot be considered special technical features
that would otherwise unify the groups.

Groups | and Il theréfore lack unity under PCT Rule 13.

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