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INTRODUCTION
Microfluidic Technologies for Diagnostic Applications

sampleneededto perform the diagnosticassayas well asthe processingime. The developmentof microfluidictechnologiesalsoled to the developmentof easyto-use point-
(POCprssayMicrofluidicbaseddiagnosticscover a wide range of pathologies,includinggenetic,infectious,oncology,blood coagulation,cardiacmarkersX Microfluidic systemscan be
usedat different levelsof a disease detectionand characterizationdiseaseevolution monitoringand treatment efficiencymonitoring Most microfluidicdiagnosticsystemsare chips,but

flow cellsand paperbasedsystemsalsoexists
Arecentreport from YoleDéveloppementestimatesthat the market for microfluidic chipsand microfluidicbasedtests for point-of-need (PoN testing applicationsshouldincreasefrom

$6 billionin 2015to 17.2 billionin 2021". Many companieshavedevelopedand marketedmicrofluidicdevicesfor diagnosticapplicationsjncluding:
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Piccolo Xpress Microfluidics cartridges and analyzer Aleren | FACSPresto Idylla GeneXper®IV
Chemistry analyzer and microfluidic discs hormones testing (fertility, HI\A1/2 Detect PCR system Measurementof CDt T lymphocytesand Realtime PCR based molecular Ondemand moleculadiagnostic
01ARYySez tADSNE YSil ofmegraty, RykadS | 4 Sa3 € ALARAZIXO0 total hemoglobinconcentrationin whole diagnostic system system andXpertcartridge
blood sampleqAIDSapplications)
llumina micronics

HEALTH & SCIENCE

? ;
Flow cells HiSegsystem (HiSeq25Q0 PanNA®Moleculardiagnosticsystem Minicare1-20 cobasLiatsystem
Ultra-high-throughput Point of careinfectiousdiseasediagnosis Nearpatient diagnosisdevice basedon t KA £ A LJa (Realtime PCR system for diagnosis for
sequencingsystem based on single and/or multiplexed Magnotechbiosensottechnology(immunoassay) InfluenzaA/B and Strep A (developedwith
It measuresthe level of Troponinl, a cardiac the technologyof Iquum, acquiredin 2014).

nucleicacidamplificationassay
marker(heartattack)

*Source; YoleDéveloppementPointof-NeedTesting Applicationof MicrofluidicTechnologie2016report (SeptembeR016) (link)
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INTRODUCTION
Scope of the Report

A Thisreport providesa detailed picture of the patent landscapefor microfluidic technologiesfor diagnosticapplications

A Thisreport coverspatents publishedworldwide up to October2016

A We haveselectedand analyzedmore than 1,150 patent families relevantto the scopeof this report.
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METHODOLOGY
Patent Search, Patent Selection, Patent Analysis (1/2)

AThe data were extractedfrom the FamPatworldwide database(QuestelORBITwhich provides90+ million patent docume
offices

AThesearchfor patentswasperformedin October2016 hencepatentspublishedafter this date will not be availablein this report.

A Thepatentswere groupedby patent family. A patent family is a set of patentsfiled in multiple countriesto protect a singleinventionby a
commoninventor(s) Afirst applicationis madein one country ¢ the priority country ¢ andisthen extendedto other countries

A Theselectionof the patents hasbeendone both automaticallyand manually (all detailsin next slides)

Number of selected patent families famicrofluidic technologies for diagnostic applications

1,1540ver a number of returned results 2,000

A Thestatisticalanalysisvasperformedwith Orbit IP Businesdntelligenceweb basedpatent analysissoftware from Questel

A Thepatentswere manually categorizedin technicalsegmentsusingkeyword analysisof patent title, abstractand claims,in conjunction
with expertreview of the subjectmatter of inventions(all detailsin nextslides)

A For legal status of European(EP)and PCT(WO) patent applications,EPORegisterPlushas been used For legal status of USpatents,
USPT®AIRhasbeenused Forlegalstatusof other patents,information havebeengotten from their respectivenationalregisters
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METHODOLOGY
Patent Search, Patent Selection, Patent Analysis (2/2)

Fzssl Keywords and termset definition
Search equations / Search strategy
o J
Phase Il | )
Manual screening of the results . .
+ Refine search using
IPC classes and
S citations analysis
Patent classification
Patent ‘i’
: \ | Non relevant
Segmentation
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Phase Ill | b
| Patent
R Analysis
Segmentation improved
during patent analysis J, ‘1’
Landscape In-depth analysis of Patent Ranking and
Overview Key Technology Segment Key Patents analysi
and Key Players
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METHODOLOGY

SearclStrategy REP ORT
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OVERVIEW
Time Evolution of PateRublications
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Note Thepatentsearchwasdonein October2016 the data correspondingo the year2016are not completehere

Microfluidicsemergedin the 1980s for variousapplications However, patents dedicatedto microfluidicsclaimingdiagnosticapplicationswere firstly publishedin the late 199Gs. In
particular, a patent of Affymetrix, publishedin 1997, is related to a microfluidic systemfor nucleicacid baseddiagnosticapplications(WOxxxxxxXx Fromthe late 1990s, the number of
new patent publicationsincreaseregularlyuntil 2010 Main patent applicantsin the late 2000s involve APPLICANXXX APPLICANXXX APPLICANXXXand APPLICANXXX After a
slightdecreasethe number of publicationsincreaseagainin 2013 but it seemsto increasemore slowlyin the last 2 years Tothis date, over 1,150 patent familieshavebeen published
relatedto microfluidictechnologiedor diagnosticapplications|t representsover 4,500 patents In 2016 mainapplicantsare APPLICANXXX APPLICANXXXand APPLICANXXX
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OVERVIEW

Time Evolution by Country &iling

cour Ty _03 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 20718
AUSTRALI 1 2 2 3 5 9 10 12 14 6 11 5 7 2 3 9 11 13 18 8
CANAD/# 1 1 1 4 5 3 11 15 11 11 10 9 5 12 14 12 12 13
CHINA 1 2 3 4 8 8 22 26 37 38 36 32 33
EUROP 2 2 3 5 7 16 15 25 36 35 34 27 35 £5
GERMAN 1 1 6 3 5 13 4 5 4 15 9 5 3 2
INDIA 2 10 9 7 13 4 7 9 8 6 12
JAPAN 1 2 1 1 7 9 10 8 19 35 29 27 12 20 27 23 24 29
KORE/ 1 1 1 4 3 8 10 13 9 6 13 16 15 17 15 9
USA 1 2 5 6 22 16 24 34 38
WO (PCT 2 3 2 5 13 14 14 14 29 39
0-9 patent families 20-29 patent families B 40-49 patent families
10-19 patent families ~ 30-39 patent families Bl x pn LI GSyd FlF YAt ASE

Note International(WO)and Europear(EP)applicationanay hide other countriesthat are not yet published

Patentingactivity relatedto microfluidictechnologiedor diagnosticapplicationsstartedin the USAIn the late 1990s, it hasbeenincreasingeversince In 2016
publicationsin the domainrepresentover 100 patents In Europe,the patenting activity started at the sameperiod asin the USA however,it is still low. The
peakobservedin 2008in Europeis correlatedwith a highnumberof applicationsfrom APPLICANXXXand APPLICANXXX ThelP activity in Chinawasat the
samelevel asin Europeduringthe late 2000s/early 2010s. However,the publicationof Chineseapplicationsis greatlyincreasingsince2014 ThelP activity in
Chinain the domainof microfluidictechnologiedor diagnosticapplicationsnvolvesin particularnumerousChineseapplicants
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OVERVIEW
Ranking of Main Patepplicants

diagnostic applications represents over T,
patent families The Top-15 of the main assignees
owns almost 25% of the whole patent families
The portfolios of the main patent assignees
include less than 40 families Therefore the IP
landscape of microfluidic technologies for
diagnostic applications involves numerous
assigneesvith smallportfolios.
Currently,main IP applicantsare USplayers,both
industrialand academic: 10 USassigneesppear
in the Topl5 ranking of main applicants
APPLICANKXXowns the largest portfolio, with
36 patent families Moreover, the portfolio of
APPLICANTXXX includes a high number of
patents and over half of them are granted or
pending ThreeEuropeancompaniesare alsowell
ranked, in particular APPLICANKXXwho holds
the 2" largestportfolio. The Dutch companyhas
also well developedits portfolio by filing many
patents APPLICANXXXshowsthe same profile
with 13 patent families including over 280
patents Two Asianassigneesappear amongthe
15 main patent applicants: APPLICANKXX (3
largest portfolio) and APPLICANTXXX (6™).
However,APPLICANXXXonly owns 1 patent per
family, andthesepatentsare exclusivelypublished
in China

Note:they dzYo SNJ 2F LI GSyda FaaArAaySR (G2 | O2YLIl ye R2SayQi ySOSaalNAte NBFfESOO GKS auNBy3audk 27
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