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. Abbreviation and Definitions

Below is a list of abbreviations and definitions for terms and keywasdd throughout the ITTI
Spring 2010 report.

Composition of Kitsi SeeRelevant Technology

Denguei defined herein as an infectious disease caused by a virus or the virus itself
(single stranded RNA virus, famillflaviviridae). Furthermore, the defindn can also
include the following serotypes: DEN, DEN 2, DEN-3, and DEN4.

Diagnostic Kits Categoryi SeeRelevant Technology

ELISA T define herein as Enzymlei nked | mmunoSorbent Assay, W
methods used in the laboratory to detesund quantify specific molecule€ L1 SAS6s rel vy
the inherent ability of an antibody to bind to the specific structure of a molécdlaree

frequently used types of ELISA are: sandwich assays, competitive assays and antigen down
assdays. o

Emerging Tecmology 1 defined herein as technoleg that may apply to dengue
diagnostic techniquesFurthermore, this category might include methods of diagnosing
viruses, composition of kits, and kits for detecting viruséBis category includes foreign
patent douments that mention dengue in the abstract but have no claims or claims in a
language other than English.

Flavivirus T defined herein as the genus of the farkilgviviradag the genus includes but
not limited toWest Nile virug dengue virustick-bome encephalitis virysandyellow fever
virus.

Luminescence Biosensors defined herein as an assay that usesresyme bound to the
outer surface of an optical fiber and is used to detect a quantity of material or molecular
markers.

Methods of Diagnosimg Categoryi See Relevant Technology

Patent Documentsi defined herein as issued patents, and patent applications which
includes but is not limited to US patents, PCT Applications, EPO Applications.

L Eli Lilly and Company and the National Institutes ofaith Chemical Genomics Centémmunoassay Methods
(2008), http://www.ncgc.nih.gov/guidance/section10.html#flohart.

1



PCR T defined herein as Polymerase Chain Reactidrich is a technique used to amplify
the amount of a specific DNA segment from a small amount to thousands or millions of
copies of the desired strafd.

Relevant Technology- defined herein as technologidsat are specific for dengue
diagnostic technues; such technology may claim methods for diagnosing dengue,
composition of dengue diagnostic kits and kits for detecting derifue category includes
patent documents claiming diagnostic technique$-faviviradae methods for diagnosing
Flaviviradag compositions of Flaviviradae diagnostic kits, and kits for detecting
Flaviviradae

Diagnostic Kits Categoryi defined herein as a subcategory of relevachnologythat
claim diagnostic kits used to detect denguElaviviradae

Method of Diagnosing Category - defined herein as a subcategory of relevant
technologieghat claim methods for detecting dengué-laviviradae

Composition of Kit Category - defined herein as a subcategory of relevant
technologiesthat claim compositions fodiagnostic kits used to detect dengue or
Flaviviradae

RT-PCR i defined herein as Reverse TranscriptadeCR, which is a variation of the
typical PCR process, wherein reverse transcriptase transcribes RNA into a complementary
cDNA strand®

Spectroscpy i defined herein ashe use of light, and particle emissions to assess the
concentration or amount of a given illumination activated biomarker, which binds to a
specific moiety.

2 Reginald H. Garrett & Charles M. GrishaBipchemistry396 (3rd ed. 2007).
3
Id.



[I. Executive Summary

Diagnostictechnologies fordenguefever, apositivestrand RNA viral mosquiteborn acute

febrile diseasespreading throughoutropical regionsof the world, are critical for effective
management and early treatment of this emerging global health.thr&asearchand
development of diagnostic tewologieshas progresseffom standard serological assays and
procedures to immunological/antibody tests, DNA amplification techniques and recently towards
more advanced and sophisticated biotechnological applications and innovations. Whereas, these
techrologies will likely be essential for management of dengue fever, they also are, for the most
part, protected by intellectual property rights (patents)

This report focuses opatent landscape analysis of dengli@gnostictechnologiessuch as
ELISA, Pdymerase Chain Reactions, NS1 assays, Luminesdsass optical fiber biosensors,
absorption spectroscopy, and emergtaghnologiesthat have the potential to be dengue
diagnostic. The purpose of this patent landscape study was to search, identiBtegutize
patent documents that are relevant to diagnostic tools, research and developndientter
fever, and thereby provide a preliminary survey of the global status of patenting activity in the
dengue diagnostic space

World Map of Patent Documents

(Coded and INPADOC Family Members) Figure |. Global patenting activity in the
dengue diagnostic space Documents
(patent data) used to generate this map
include both patent applications and
granted patents  derived  from
INPADOC families of the coded
(relevant and emerging technologies)
patent documents.

Number of Patents
Color | Documents (Coded
Code |and INPADOC Family|
Members)

www.statisticum.org



In the course of the patent search and analysis pBa&2h patent documentsere initially
identified for subsequent analysi©f these, 133 patent documents were found to be relevant
technologies. (A patent document was considered to be relevantdbasetwo requirements.
First, the document hado specifically claim either diagnosingeigue ora Flavivirus
(Flaviviridae). Second, the patent had to claim a diagnostic kit, a method of diagnosis, a
composition of a kit, or a combination thergofAdditionally, 157 patent documentsvere
classified as emerging technologyA patent was considereds emerging technologyf it
claimed a method of diagnosis of a virus, a kit composition of a virus, or a diagnostic kit of a
virus. Further, patents that ditbt have dengue dflavivirus in the claims, but did mention
dengue oFlavivirusin the abstract or description were consideredrgimg technology.)
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Figure Il. Filing date of patent documents in variougurisdictions (including WIPO/PCT and EPO) over 17 years
Patent filing increasesin an exponential manner from 1992 in US and WIPO, with a steady increase in all jurisdictions
since 2005; globapatenting of dengue diagnostics technologiesppears to be increasing.

Results suggest that, in the daagliagnostic technology space, there is a trend towards greater
paenting activity across the world, both in the industrialized north (US, Japan and Eamdpe)

in developing countries (Russia, India, China, Brazil, Mexico, South Africa). This further
suwggests that patentees increasingly consider developing countries as viable commercial markets
for distribution and utilization of technologies for the treatment and diagnosis of tropical diseases
endemic to these regions.



[ll.  Scope of Technology Analyzed

Denque Diagnostics

' Figure 3: Dengue ELISA
diagnostic plate®

S o Aedes aegypti
Figure 1: Dengue vwus” Figure 2: AedesAegypti i
dengue carrying mosquité

New diagnostidechnologiesre being exjpred that diagnosdengudever. This mosquito born

disease is gaining more recognition as it spreads out of the tropical regions and has the potential
of becoming a worldwide diseas&Vhile atreatable disease however; appropriate treatment is
based orproper diagnosis of dengueinfection. Research has progressed toward developing
diagnostic tools that are inexpensive to create, have ease of use in the field where there may be
poor medical facilities, are reliable in detecting the different varigtairnthedenguevirus, and

are more sensitive for earlier detection. This report focuses on diagteshicologies
including: ELISA, Polymerase Chain Reactions, NS1 asdaysjnescencédased optical fiber
biosensors, absorption spectroscopy, and engetgchnologieghat have the potential to be a
denguediagnostic. The purpose of this patent landscape study was to search, identify and
categorize patent documents that are relevant to diagnostic tools, research and development for
dengudever.

* MicrobiologyBytes Flaviviruses(April 8, 2009), htp://www.microbiologybytes.com/virologglaviviruses.html.
®William G. Gilroy, Biologist David Severson helps map yellow fever/dengue mosquito géhorae€007),

http://www.nd.edu/~lumen/2007_06/BiologistDavidSeversonhelpsmapyellowfeverdenguemosauitegdniml.
® Neutral Red (NR) Assalattp://web.singnet.com.sg/~yocam/animal_cell_culture_and_hybridom.htm
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IV. Disclaimer

This is an educational report and is neither inclusive nor compreheff&atieer, it is an
informational resource to facilitate a better understanding of the international patent literature
landscape with regard to the diagnostic means applicalie tdengue virus.

This report is not a list of all potentially relevant pateritss not a Freedom to Operate (FTO)
opinion, but instead constitutes an educational analysis of potentially relevant material.

While the search engines utilized in thi®ject are extensive, it is likely that the entire spectrum

of patents was not obtained utilizing the various search strategies and methods articulated herein
Therefore, it is not the supposition of this team that all relevant patents were discovergd du

the creation of this report.

As the team members are not experts in the field of diagnosing the dengue virus, it is highly
possible that the categorization of the patents found and coded are incorfipketeam cannot
guarantee that the patentsatigered were evaluated at the level of expert scientific
sophistication.

The limited time frame (15 weeks), the overall semester demands, and the general press of
business dictated the number of patents evalua&educh, additional patents may havere
available for evaluation but without the necessary time within which to consider them they may
not have been considered.

Again, this report is not a Freedom to Operate (FTO) opinliois an educational report.
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V. Value Added Features

Westlaw’ Asian-Pacific Database

World Maps(Statisticum) Representation of Global Patenting
Patent Insight PraRIP) Application World Time Line

Student Client Interactiori Determine objective of the report
Definition/Abbreviation Sections

Narrow to Broad Searchingbding

Patent StorniFree WebBasedPatent Databas®ervice)
Derwent World Patent Library (DWPL) Searches



VI. About the Technology
Introduction

Denguefever, part of theFlaviviridae family, is a mosquito born infection that is steadily
becoming a growig international public concernTypically, dengueis mostly found in tropical
and sukbtropical region around the world These locations range from India to the South
America. (See Fig3) With the aspect of global warming, many expect the presendgenglue
feverto slowly spread throughout the world.

Dengue, countries or areas at risk, 2008
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Figure 4: Denguerisk areas around the vorld®

As the risk ofdengudevercontinues to spread the global effect has grown significantly in recent
years Currently, around 100 countries haslengueas an epidemic when there were only 9
countriesthat reporteddenguel n t h e Déngué @séssreported in various countries have
been increasing steadily over the past few yeé$ee Fig.7) The World Health Organization
(WHO) estimates that there may be 50 million casedeofjueinfectionworldwide every year.
(See Fig. Jand Fig.6) Some 2500 million people are at risk fitenguefever, this would make

up twoi fifths of the world population In 1998 alone, there were 616,000 reported cases of
denguen both Americas and 11,000 of these saseredenguehemorrhagidever?

" Sathyamangalam Swaminathan & Navin Kharbengue: Recent Advances in Biology and Current Status of
Translational ResearGt® CURRENTMOLECULAR MED. 152 (2009).

®1d. at 153.

® Sustainable Development Networking ProgramBengue the Deadly Killer
http://www.sdnbd.org/dengue_fever.htm.



Dengue Cases Rapted in Malaysia

Average annual number of DF/DHF

cases reporned l? WHO & average annual number of countries reporting dengue
Chart Titls
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Figure 7: WHO reported cases on DHF deatH3

Denguehemorrhagicfe v e r

which develops from a prolonged infection @énguefever.

(DHF) ,

di

scovered i n

195006s,

Currently, this complication is

becoming the leadingause of child mortality in several Asian countri@here are four distinct
but closely related viruses that caungue DEN-1, DEN-2, DEN-3, DEN-4 are all serotypes

19 Journal of Environmental Health Researfstribution pattern of a dengue fever outbreak using @E9),
http//www.cieh.org/jehr/distribution_pattern_dengue_fever.html.
" world Health Organizatioimpact of Dengughttp://www.who.int/csr/disease/dengue/impact/en/index.html.
12 CcDC Emerging Infectious Diseas@engue and Dengue Hemorrhagic Fever, Brazil, 12812 (Jan. 2005),
http://www.cdc.gov/ncidod/Eid/vol11no01/a91-G2.htm.
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that causelengueever. Interestingly, providing immunity to one serotype lowersrédsstance
and sequential infection to the other serotypes resulting in DHF. Ddangueepidemics,
around 40° 50% are susceptible tienguefever, but this value may reach 8090% when the
provided with immunity to one serotypé.

1.A Transmission d Dengue Fever

Dengue fever is transmitted to human mos
effectively by theAedas aegyptmosquito but
the A. albopictusand A. polynesiensisire also
involved in adengueoutbreak (See Fig. 8
Currently, 2.5 billion people live in areas whe
the dengue virus and its mosquito vectors &
present The mosquito generally acquires tt
virus by feeding on the blood of infecte
human Once the mosquito feeds on an infect
individual the mosquito is capable ¢
transmitting the virus for the rest of itde.
Interestingly, a female infected mosquito is alsu
able to transmit the virus to its offspring but tt__Figure 8: A picture of the Aedes Aegypti nosquito™®

method the virus would be transmitted to the humans from an infected offspring has not been
determined Since the human can have the virus foo tw seven days, theéedasMosquito is

able to acquire the virus when they feed on a human during thi¢%ime.

The WHO noticed that several factors would greatly increase the global resurgence of dengue:
failure to control theAedespopulation, increasd airplane travel to dengue epidemic areas,
uncontrolled urbanization, unprecedented climate growth and global climate warierge
Rainfall and temperature which affect patterns of mosquitoes feeding and reproduction are major
factors on the locatiorend susceptibility of thdenguefever®

13 Sustainable Development Networking Programsugaranote 9.

14 Swaminathansupranote 7.

15 Atlas de Parasitologi@edes Aegypthttp://www.ucm.es/info/parasito/Aedes%20aegypti.jpg.
16 Swaminathansupranote 7.

10



1.B. The Dengue Virus and its Life
Cycle

The structure of Der2 virion is shown on
the Frontpage of the report and in Fi§. B
The virion is composed of an envelope (/g%
and membrane (M) proteins, a ligidayer
and an inner nucleocapsid (NC) coréhe
NC core contains a capsid (C)protein

which W”_I Complex to the genome. _Th’ﬁigure 9: (a) 3d model ofDEN-2 mature virion (b) 3d model of
dengueVirus shares many characteristic DEN-2 immature virion’

as the otherFlaviviruses in that it is a
single stranded RNA genome that 1Is
packagedy the C protein in a lipid bilayer
surrounded by glycoproteirg.

The life cycle of thedenguetypically can

be summarized in 5 stages: Entry in
Permissive Cells; Translation of the Vire
Genome; Genomic RNA Synthesis
Maturation; and Release (See Fig 10

These stages are common to ma
Flavivirus infections The dengue virus
also converts from an immature virus
which is inactive to an active mature viru
after these stage¢SeeFig. 9) %°

1.B.1 Entry into Cells Stage Figure 10: Diagram showing thelife cycle ofdenguefever'®

The Entry into Permissiv€ells stage is when the virus incorporates with target cells through
endocytosis These target cells could be human dendritic cells (DCs), monocytes/macrophages,
endothelial cells, B cells, T cells, hepatocytes and neuronal d@fised on clinical stues on
denguenfected patients, mononuclear phagocytic lineage such as monocytes, macrophages and
DCs are typically infected in vivo by tlenguevirus?*

The identification of these DEN virus receptors on these cells have been in much investigation
The DGSpecific Intercellular adhesion molecule 3 Grabbing NonintegrinfD&N) is one of

the wellcharacterized molecules that interact with glycerin molecules owml@éhguevirus E
protein The AedesMosquitoes secretes a high mannose glycan which Bdastein residue,

N67, which is critical for DESIGN mediated viral entry of any of the four serotyffes.

7 Swaminathansupranote 7, at 154.
81d. at 153.

1d. at 154.

2|d. at 155.

2d.

2|d.

11



1.B.2 Translation of the Virus Genome

Once the virus is inside the permissive cell the translation of the virus genome BdgriRNA
genome semws as a template for both the replication and translaifibis process is typical with

other Flaviviridae in that the events occur with the association with membranous structures
Translation precedes replication upon the entry of the virus into theigsére cell because the

virus encodes replicative proteins in its genome but does not package them in the virions. The
virus RNA will be translated into a single polyprotein, which is processed cotranslationally and
posttranslationally by both the hoand viral proteases.

1.B.3 Genome RNA Synthesis

When translation of the virusegome is completed, the genome RNA becomes available as a
template for replication The mechanism from which the viral RNA switches from protein to
RNA synthesis is unknow Viral RNA synthesis in flaviviradae infected cells is generally
regarded to be cytoplasmic and occurs in the intracellular membrahesis a vital aspect of

viral RNA synthesis because of the important implications for disease pathogenesis,@nd hen
the possible stage for creating vaccines and antiviral drug development is the ideally the
translation stageDuring this stage, the immatudenguevirion assembles on the surface of the
endoplasmic reticulum (ER) after the budding of the structuakems and synthesized RNA

bud to into the lumen of ERInterestingly, the resultant virion contains the essential components
for maturation: E protein, pRM, lipid membranes, and. NGowever, these particles cannot
induce hostell fusion and remain neimfectious because the prM protein needs to be further
processed Other subviral particles are also produced in the ER but these cells lack the C
protein and the genomic RNA and only contain glycoproteins and membrane proteins so they too
remain norinfection®*

1.B.4 Maturation / Release

The maturation process will begin when both the mafiectious dengueviral and subviral
particles are transported to the trayadgi network (TGN) In the TGN, the particles are then
cleaved by the host proteasessulting in a mature infection virionBoth the norinfectious
dengueviral and the sulviral particles are cleaved by the host proteases and are released by
exocytosis?>

1.C Symptoms of Dengue Fever

Due tothe fourserotypes of thelengue wion, there is a range of syngmhs that are possible

with the c&engue virion The range can go from a simple fever or malaise to fatal encephalitis and
DHF. Typically, thedengue symptoms grow as the fever progresses instance, during a
primary infectionone might expect to see a sudden onset of fever for 3 to 5 days accompanied
with headache, myalgia, arthralgia or muscular pain, 1@togal pain, anorexia and fine

3d.
2d.
Bd.
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Fever Headache
muclopapular rash on extremities These \

symptoms are more likely to be milder i Rash
children than adults.*’ J

The secondary infection of the disease rest Back f
in over 90% of the infected cases having eitr Pain
or both DHF and dengue shock syndro

(DSS) These patients were already infecte

with the primary infection and their symptom i\ JoinE
are vey similar to the primary infectian | Pairii"
Although very similar to the primary infectiot Figure 11: Symptoms of Dengue Fevét A

it is after 3 to 7 days of the secondary infectiqs
that the patients begin to display haemorrhag
symptoms such as bleeding internall
particularly in the skin, gums andhsal region
These internal bleedings result in the leaka
of plasma into extravascular spaces whi
cause the hypovolaemia haemorrhag
symptoms to reduce blood pressure and ha
serious vascular changes which result
coagulopathy, circulatory shockpmiting and
abdominal pain Furthermore,
lymphadenopathy and hepatomegaly also

occur in the presence of blood in stoo's

. LY Figure 12: Internal Bleeding within the Eye during a
vomitus, and uriné’ Dengue Infectior?®

Dengue Fever and Virus Diagnosis

In the early stages of infection, isolation and identificatibmlenguevirus is traditionallythe
only way to diagnose a current dengue infectidn this technique, serum frompatients is
applied to mosquito cell linesAfter amplification of the virus in infected cellh)e serotype is
identified using monoclonal antibed specific to each dengue seroty@dis technique is only
sensitive when there is a relatively high level of infectious particiethe serum Dengue
viraemia is short, typically starting 2 or 3 days before the ondevef and lasting until day @r

5 of illness Serum is the sample of choice for routmi@agnosis by virus detection, although
dengue virus can also be detected in plasimakocytes and in some tissues obtained at

autopsy™

The intrathoracic inoculation of mosquitodse( aegyptiAe. albopictusToxorhynchites

%6 hitp://www.teluguflavours.com/health/healthtips/120/dengue%20fever.jpg.
27 Swaminathansupranote 7, at 155.
2 30SArsenic.netDengue menace lurking in the wing@ept. 3, 2006), http://www.ses
” arsenic.net/english/environment/dengu.html
Id.
% philippe Buchy et all.aboratory Tests for the Diagnosis of Dengue Virus InfecSaientific working group
report on denge meeting report (Oct.-%, 2006).
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splendensTx. amboinens)sis the most sensitive system for the isolation of dengues, but
because of the particular technical skill and special containment facikiigsred for direct
inoculation of mosquitoes, cedllture is preferable for routirdiagnosis The mosquito cell line
C6/36 (clone obtained frome. albopictus has becomehe host cell of choice for routine
isolation of dengue virus, although tAe. pseudoscutellarigell line AP61 has also been used
successfully Mammalian cellcultures such as Vero cells, LLCMK2 and others have also been

employed, with lessfficiency.

Identification of the dengue virus is generally accomplished using immunofluorescence
techniques with serotypspecific monoclonaanti-dengue antibodies on mosquito hegdiashes

or infected cells Some strains are
not easily identified because of a low
concentration of virus Plaque assay
is the gold standard methodology for
the quantification of dengue virus
Flow cytometry hasrecently been
reportedas a useful method for the
identification of dengue virus 1
(DEN-1), and allows the viruso be
identified 10 hours earlier than with
an immunofluorescence assay, using
an antinonstructural glycoprotein
(NS1) monoclonal antibody.

2.A ELISA/Serotyping

Radioimmunoassay (RIA) was first
described by Yalow and Berson in
1959, a discovery fomwhich they
won the 1997 Nobel Be in
Physiology or Medicine In search
for alternative labels to replace
radioactive isotopes, Enzyniénked
ImmunoSorbent Assay (ELISA) was
introduced in the 1970s In the
typical double atibody sandwich

YN { Plate coated with capture antibody
<v
pd

4
' Add samples

- ol
MAAAA
4%
27 Add detection antibody

\/
m;-t%p

|@ﬁ??*t

Add substrate

\/

Figure 13: Enzyme linked immunosorbent ssay*

ELISA , antibody attached to the bottom of a well provides both antigen capture and immune
specificity, while another antibody linked to an enzyme providesa&in and an amplification

factor This approach enables accurate and sensitive detection of the antigen, the cytokine of
interest. Because of these desirable features, ELISA has been considered the standard cytokine
measurement method and is widelylipéd in clinical laboratories and biomedical research.
ELISA kits for commonly measured cytokines are commercially available, often from multiple

% Signosis BioSignal Captur®SA ELISAhttp://www.signosisinc.com/ProductData.cfm?cat=@£05.
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vendors Additional advantages of ELISA include the fact that results are highly quantitative
and generallyeproducible *?

2.A.1 ELISADiagnosis of Dengue

The acquired immune response to infection with dengue virus consists of the production of IgM
and IgG antibodies primarily directed against the virus envelope profBmesimmune response
varies depeting on whether the individual has drpary or a secondary infectiorin general,
serodiagnosis of dengue is dependent enstge of the infectionFig. 14 depicts the general
time;lfine of a primary infection from virus isolation/identification to eldton of IgM and

lgG.

A primary infection with dengue is characterized by a slow andtitoev antibody response

IgM antibody is the first immunoglobulin isotype to apped@nti-dengue IgG at low titre is
detectable at the end of the first weekllofess, increasing slowly thereaftein contrast, during

a secondary infection (a dengue infection in a host that had been previously infected by a dengue
virus or otherFlavivirus) antibody titres rise extremely rapidly and antibody reacts broadkhy wit
many Flaviviruses. High levels of IgG are detectable even in the acute phase and they rise
dramatically over the following 2 weekd he kinetics of the IgM response are more variable.

3 months Years
1 2 3 4 5 6 T 8 9 14 days
+ "—v—"T f Detection of IgG
Isolation of virus > T

Onset of symptoms Detection of Igh

Figure 14: General timeline of a primary infection with dengue virus, from identification and isolation of the virus to
detection of IgM and 1gG**

Since IgM levels are significantly lower in secondary dengue tiofex; some falseegative
results in tests for antlengue IgM are observed during secondary infectigscording to the

Pan American Healt®rganization (PAHO) guidelingsgM antibody is detectable by day 5 of
illness in 80% of all dengue cases, aydday G 10 of iliness in 9B99% of cases, and may then
remain detectable for more than 90 dajgM antibodycapture enzyménked immunosorbent
assay (MAGELISA) has become an important tool in the routine diagnosis of dengue; this
technique has a sernigity and specificity of approximately 90% and 98%, respectively, but only
when used 5 or more days after the onset of fel®fferent formats, such as capture ELISA,
capture ultramicroELISA, deELISA, AuBioDOT IgM capture and dipsticks, have been
devebped Serum, blood on filter paper, and saliva, but not urine, can be used for detection of
IgM if samples are taken within the appropriate time frame (5 daysooe after the onset of

%23Sean X. Lengt al, ELISA and Multiplex Technology for Cytokinmeasurement in Inflammation and Aging and
Aging Research,¥8) JGERONTOLA BIOL. ScI. MED. Sci. 879-884 (2008).

% Buchy et al.supranote 30.

#d.
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fever) The different commercial kits available have variable setgitand specificity A
further challenge in the diagnosis of dengue is the fact thatlantjue IgM antibodies also
crossreact to some extent with othé&taviviruses, such as Japanese encephalitis, St Louis
encephalitis and yellow fevéf.

2.A.2 MACELISA

IgM antibody capture ELISA assaysll generally follow the following methodSolid-phase
support (usually micrare plate wells) are coated with afiman IgM antibodies capable of
binding all IgM isotype antibodies present in the specim&eagnt antigen is then added,
followed by enzymdabeled antigenspecific antibodied’ If IgM antibodies specific for the
antigen in question are present, the "sandwich" campié result in enzymatic colechange
proportional to the concentration of Igspecific antibody presert This technique appears to

be the method of choice in many highly specific and more sensitive assays for IgM infectious
disease antibodi€s.

Up till now, ELISA has been considered the most useful test for dengue diagnosisitsihégto
sensitivity and the ease of USeELISA has been used to detect acute phase (IgM) and
convalescent phase (IgG) antibodies, as well as for the detection of antigei5 $kgk it is

easy to perform and there is no need for sophisticated equipEld®A has become the most
widely used serological method for dengue diagnBsislso, due to its sensitivity for the
detection of acute phase antibodies there is no need for convalescence samples-sianguanti
IgM antibodies appear within five days$ the first clinical symptom$® The IgM production
varies considerably among the patien&ome patients will have IgM detectable by the 2nd to
the 4th day after the beginning of the symptoms, while others do not develop detectable IgM
until the 8th day fer disease onsét. The IgM antibody titers in primary infections are
significantly higher than in secondary infections, although the detection of titers of 1:320 in
some cases is not uncomniBrthe IgM production is much lower and transitory in secondary
and tertiary infections A small percentage of patients have secondary infection with no IgM
antibodies detectef.

In dengue infections, the IgM monotypic response is not correlated with the serotype isolated
from patients, and for this reason, MAZLISA cannot be used for viral identificatiéhMAC-

36
Id.
37 Mondofacto,lgM Antibody Capture ELIS@ar. 5, 2000),
http://www.mondofacto.com/facts/dictionary?lgM+antibody+capture+ELISA.
38
Id.
¥d.
0 sérgioOliveira De Paula and Benedito Antdnio Lopes da Fondzeague: A Review of the Laboratory Tests a
Clinician Must Know to Achieve a Correct Diagng$8¢6) BRAz. J.INFECT. Dis. 39098 (Dec. 2004).
“d.
2 1d.
“1d.
“1d.
*1d.
®|d.
“d.
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ELISA has been a valuable tool for the surveillance of dengue and DHR!DB&ing
epidemics, MAGELISA has the advantage of fast detection of the propagation of transnfission.
In areas where dengue is endenMAC-ELISA can be used as a valuable tool in the evaluation
of a great number of clinical samples, with relative 833#e test is simple and easy to do, and
it can be used in the analysis of a great number of saniples

2.A.3 1gG ELISA

IgG antibodes are found in all body fluidsThey are the most common antibody, constitution
about 75% to 80% of all the antibodies in the body, thus, are very important in fighting bacterial
and viral infections? Dengue virusspecific immunoglobulin G (IgG) around in the serum

from patients with both acute primary infections and secondary dengue f&ven primary
dengue, 1gG antibody begins to appear by the fifth day after onset of sympiitres rise
slowly for some weeks and then remain detectablenfany years? In secondary infections,

IgG antibody is generally already present in early acute serum samples and titres rise rapidly

over a few days>

The denguevirus IgGELISA is intended for the alitative determination of Ig@ntibodies
againstdenguevirus in human Serunf. Conventional method of diagnosidgnguefever using

IgG ELISA method entails obtaining aijG-coated microtiter plates that captures the
correspondingdenguevirus 1gG antibody from the serumf an infected subjeé{.  Then
horseradish peroxidase (HRP) labeled-&g® conjugate is added to the plaleThis conjugate
binds to the capturedenguelgG antibodies The immune complex formed by the bound
conjugate is visualized by adding Tetramethylbenzidine (TMB) substrateh wgives a blue
reaction product’ The intensity of this product is proportional to the amourdesfgueVirus-
specific IgG antibodies in the serunThen, sulphuric acid is added to stop the reaction, which
produces a yellow endpoint color, and the adblesr absor bance at 450 nm
microwell plate readef’ The obtained absorbance value is directly proportional to the amount
of denguelgG present in the serum of the infected subfject.

48 Id

9.

.

L.

*2\Web MD, Immunoglobulin§Aug. 18, 2008), http://www.webmd.corfa-z-guides/immunoglobulins.

%3 Laue et al. Detection of Dengue Virus RNA in Patients after Primary or Secondary Dengue Infection by Using the
TagMan Automated Amplification Syste37 (8)J.OF CLINICAL MICROBIOLOGY, 2543 (1999).

¥ RigauPérez et alDengue and dengue haemorrhagic feB&2THE LANCET 971, 977 (Sept. 19, 1998).

®1d.

%% |BL Immuno Biological LaboratorieEsnzyme Immunoassay for the qualitative determinatidg®fclass

antibodies against Dengue Virus in human ser(ibec 18, 2003)http://www.biosupply.co.uk/doc.php?id=2292.
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2.A.4 1gM/IgG Ration ELISA

The IgM/IgG ratio isused to determine if a
person has a primary or a secondary
infection of dengué&® A diagnosis of dengue
is defined as primary if the capture IgM/IgG )
ratio is greater than 1.2, and secondary if the el
ratio is less than 1.2. However, the ratios Dﬂ ~primer

cat to 95°C, cool o 70°C,
wdd primers in 1000-fold excess

have been shen to vary depending on ﬁﬂ
whether the person has a serological -non - .
classical or a classical dengue infectidn. - ! aTharmhdrace
Falconar et al. considered the four subgroups 1 ]

of dengue infection and determined that a | ;i ]H m
ratio of greater than 2.6 was a primary |

infection, and a & less than 2.6 was a /\\ Heat 0 95, cool 10 T0°
secondary infection®  Using this ratio, \ /N
Falconar et al. were able to correctly classify 1

100% of serological classical dengue and

90% of serological noulassical infection§® - J
Commercial vendors have adopted the: Y

IgM/IgG ratio testfor dengue diagnosis and D } [

<= %
Z57]
=R
=]

{ duplex

currently at least four different test kits are | oxvmoce
available through two different vendd¥s. -

2.B Polymerase Chain Reaction ’
(PCR)

Polymerase chain reaction (PCR)is a - f
technique used to amplify the amount of a : ¥ ' v
specific DNA segmenfrom a small amount 8 duplex ‘
to thousands or millions of copies of the | e (| | | |
desired strand. The process is dependent on wid XI5 AN AN EN AN AR SN
thermal cycles used to heat and cool the SRR A

reaction in order to promote DNA Figure 15: PCR proces¥

melting and enzymatic replication of the
DNA. Each repetition of the cyeltheoretically doubles the amount of target DNA in the

- N

oy gzzz]
]

2Buchy et al.supranote 30.

d.

.

% AK Falconar et al. Altered enzymdinked immunosorbent asgammunoglobulin M (IgM)/IgG optical density
ratios can correctly classify all primary or secondary dengue virus infections 1 day after the onset of symptoms,
when all of the viruses can be isolatd® CLIN VACCINE IMMUNOL 10441051 (2007).

66

Id.

7 Buchyet al.,supranote 30; M. Guzman and G. KouBengue Diagnosis, Advances and Challeng® INTA. J.
OF INFECTIOUSDISEASES71 (Mar. 2004).

% Garrett, spranote 2.
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mixture PCR begins with the preparation of denatured DNA containing the desired segment,
which serves as a template for the DNA polymerase. Specific primers are then added to the
denatured DNA inecess amounts of 1000 times or greater. The primers prime the DNA
polymerasecatalyzed synthesis of the two complementary strands of the desired segment,
doubling its concentration in the solution. The mixture is then heated to about 95°C in order to
dissociate the DNA into duplexes. The mixture is then cooled to about 70°C to cause the
primers to bind to both the newly formed and old strands of DNA. The process is then repeated,
creating large magnitudes of the desired DNA stfand.

2.B.1 PCR Diagnais ofDengue

PCR is routinely used in the diagnosisdeihguefever.’® First, the initial reverse transcription

and amplification steps are done using universal or serotype speerigueprimers which

target a specific region of the viral genofMeWhen using the serotype specific primers, the
primer will anneal in different regions of the viral cDNA depending on the serotype pfésent.
Then, a second amplification step, which is serotype specific, occurs. The products of these two
amplification stepsare separated by electrophoresis. $lze of the bands resulting from the
electrophoresis identifiethe dengueserotypes presefit.

There are many advantages related to using PCR in the diagnogsgofe An advantage of

using RFPCR for the diagrsis of dengueis that the process can be used to detect viral RNA
with a high degree of sensitivity. However,
mani fests a high "de gnother adeahtages af using khis Imiethoy fop
diagnosing dengueis that use of PCR allowdenguedetection in longerm storage samples.
Additionally, PCR makes possible the classificationl@figueserotypes into subtypes according

to genotypes because it all ows famgible fot ke i de
determined infection focus and the study of the genetic diversity of the strains, in order to
identify the origins of epidemics and reveal virulence markers, when helped by nucleotide

s e g u e fi°cHinallyg, .P6R also permits quick detectiondaquantification of viral RNA in

given samples.Along with advantages of using PCR for the diagnosiderfgue the method

al so has some weaknesses. PCR fidemands speci
structure. o F u r endive evaluatidrCaR pratoeots under the coridigoxg of the
fieldo of the | aboratory because of the possi
circulating ih different places. d

% Garrett,supra note 2.

°Buchy et al.supranote 30.

.

"2 Nina Rocha Dutra et aThe laboratorial diagnosis of dengue: Applications and implicatidnsF GLOBAL
INFECTIOUSDISEASES 3844 (2009).
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2.B.2 RT-PCR

Reverseranscriptase polymerase chain reawctiRT-PCR), a variation of the typical PCR
process, is useful when RNA is the desired nucleic acid to be amplified-PCR begins with
a reverse transcriptase step to synthesize a cDNA strand complementary to thg RNA.
cDNA strand is used at therhplate for the additional PCR cycl@és.

2.B.2.A RealTime RFPCR Diagnosi®f Dengue

Realtime RT-PCR is aonestepassay system that uses primer pairs and fluorescent probes that
are specific to each dengue serotfpeElectrophoresis is not needéu reattime RT-PCR
because the use of the fluorescent probe enables detection of the reaction products in®feal time.
Realtime RT-PCR assays can be either singleplex or multilegingleplex assays can only
detect onedengueserotype at a time, whereanultiplex serotypes use a single reaction to
determine all four serotyp&S. Multiplex assays are less sensitive but faster than singleplex
assay$? Also, multiplex assays create the ability to determine the complete viral load in a given
sample, whichs believed to be important in determining the severityesfgue®

2.C Novel Diagnostic Tools

Traditionally dengue has been diagnosed by virus isolation or serological methods, but advances
in rapid detection technology and molecular techniques ti@ated a range of novel diagnostic

tests that will improve case management and disease control &fore ideal dengue
diagnostic test should (1) detect dengue infection at an early stage, and if possible provide a
marker for severe disease, (2) beipos for ~3 days after fever onset to identify patients
presenting at a later stage, (3) distinguish among dengue stereotypes, and dengue viruses from
other Flaviviruses, (4) differentiate primary from secondary infections, and (5) be easy to
perform, stale with a long shelfife and inexpensiv&’ With these novel tools there also needs

to be an improvement in the quality and quantity of the proficiency test and an exchange of
information and experiences in endemic aféas.

The novel tests that have besecently developed include NS1 assays, luminesekased
optical fiber biosensors, monoclonal antibody mAb4E11, natural cytotoxicity receptor
immunoglobulins (NCRgs), recombinant proteins, microsphé@sed immunoassay (MIA) and

" Garrett,supranote 2.
78
Id.
d.
8 Buchy et al.supranote 30.
81
Id.
8q.
8d.
8 d.
8d.
d.
87 Swaminathansupranote 7.
8 Guzmangsupranote 67, at 75.
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biosensor technology ugj mass spectroscopy.We will discuss a few of these new techniques
below.

2.C.1 NS1 Assays

The NS1 gene product is a glycoprotein produced b¥lailiviruses and is essential for viral
replication and viability? During viral replication, NS1 is fmlized to cellular organellesThe
protein is secreted by mammalian cells, but not by insect*tdilse secreted form of the protein

is a hexamer composed of dimer subuffit&lycosylation of this protein is believed to be
important for secretiof NS1 antigen appears as early as day 1 after the onset of fever and
declines to undetectable levels after dag.5NS1 is also a complemefiking antigen and it
produces a very strong humoral respotif@ecause this protein is secreted, many studies have
beendedicated to the utility of NS1 as a tool for the diagnosis of infection with dengué€~irus.
These studies focus on various aspects of diagnosis, including acdigieme enzyménked
immunosorbent assay (ELISA), and N§decific IgM and IgG responsés.

In the last 6 years there have been several studies addressing the use of NS1 antigen and anti
NS1 antibodies as a tool for the diagnosis of defigue antigencapture ELISA test was
described, with sensitivities ranging from 4 to 1 ngfinlThese studis identified a correlation
between disease severity and the quantity of NS1 antigen in the SeRawently, a serotype

specific monoclonal antibodyased NS1 antigecapture ELISA that showed good serotype
specificity has been developtf.Researcherbawe standardized an NS1 serotype specific 1gG
indirect ELISA to differentiate primary and secondary dengue virus infections and demonstrated
a good correlation between aiB1 serotypespecific IgG(determined by ELISA) and PRNT
results*®* The NS1 serotypspecific IgG ELISA workedreliably for the serotyping of dengue

virus in convalescernthase sera from patients withimary infection and in acugghase sera

from patients with secondary infection (which would detect the serotype that caused the first
infection), but not so with convalescephase sera from patients with secondary infecti¥ns.
Because the results of these studies were varied, results correlating with IgM and 1gG assays as
well as disease severity and predictors of viraemia, further evaluaftithis assay should be
performed to determine the main differences between each’§tudy.

8 Buchy et al.supranote 30.
Oq.
g,
24,
B,
%d.
%d.
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Commercial kits for the detection of NS1 antigen in serum samples are avail@lglge assays

do not differentiate between the serotyp@s NS1 antigen appeaesrly in infection and before

the appearance of antibody, such assays are useful for early case detection and for outbreak
investigations>* Evaluations of these assays should be performed to assess their utility and cost
effectivenesd®

2.C.2 New Dengudntibodies for ELISA Assays

Figure 16: computergenerated representation oftte -DME -G protein in solution.!%

Recentlydenguespecific synthetic antigens, recombinant dengugtiepitope protein (DME-

G) have been designed for the purpose of diagnodemgue™®’ This multiepitope protein
consists of several key Ig&pecific immunodminant epitopes that are encoded by E, NS1 and
NS3 proteins of thelenguevirus!® The E protein is the major structural component and the
most immunogenic of aldengueviral proteins, which elicits the first and longéssting
antibodies®® NS1 and NS proteins are nestructural proteins that elicit significant antibody
responses upaenguenfection.

In a standard ELISA;-DME-G is able to accurately detect adénguelgG antibody in serum
from subjects infected witdenguevirus!*® In the assay-DME-G is used as a capture antigen
which binds to antilengudgG antibody***

Similarly, another recombinant antigen, trPIEN have been developedhis antigen consists
of proteins that represent all four serotypesl@fguevirus and ca be used irstandard ELISA
as a capture protein for the detectiomlefguegG or IgM antibodies’?

104 Id
105 Id

1% Ravulapalli et al.A CustorDesigned Recombinant Multiepitope Protein as a Dengue Diagnostic Reagent
o7 41PROTEIN EXPRESSION& PURIFICATION, 140 (2005).
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2.C.3 Luminescenc®ased @tical Fiber Biosensor

Optical fibers are made of a glass or plastic core surrounded by a clad material of lower
refractive index*® Light is reflected at the comad interface based on the difference in
refractive indices!* Light propagates through the fiber core and is transmitted the length of the
fiber with minimal attenuatio> Because of these properties, optical fibers are iease for
sensing as they enable light to be carried over long distatfces.

Core Cladding
hv (out)

Figure 17: Schematic of an optical fiber*”

In fluorescencédased sensing, excitation light is delivered through the fiber to a fluorescent
indicator which is attached to h e f i b e r B®s Thel riesulting isotrapic fluorescence
emission is transmitted back through the fiber to a detéttofluorescence assays can be
multiplexed by simultaneously using multiple indicators reporting at different waveleiths.

All fluorescence imaging systems require specific instrumentation, but some common system
components are present in all systéfis.

12 Simmons et al Evaluation of Resmbinant Dengue Viral Envelope B Domain Protein Antigens for the Detection
of Dengue Comple$pecific Antibodiess8(2)AM. J.TROP. MED. HYG.14451 (1998).

113 Jason R. Epstein & David R. Walluorescencebased fibre optic arrays: a universal platforor ensing,
CHEMICAL SOCIETY REVIEWS 203 (2003).
114
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115 |d
116 Id.
117 Id.
1814, at 204.
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Figure 18: Generd Fluorescence Imaging Systefi?

Fluorescencdased optical fiber biosensors contain a biological recdogniélement that can
convert a binding into a detectable sigifdl. Luminescencdased techniques differ from
fluorescencébased techniques in that luminometry does not require an excitation source or
interference filter, luminescent analytes do not undetgmobleaching, and luminescence based
techniques are most suitable for use on a DNA microaffain 2006, the DENFRAME project
proposed using chemiluminescent optiitlaér biosensors to detect virions, genome and- anti
dengue antibodies in order to aidthe diagnosis oflengue™®® The optical fiber can be set with
enzymes to detect genetic matetfdl.One of the major advantages of using luminescéased
optical fiber biosensors is that luminometry is up to five orders of magnitude more sensitive than
absorption spectroscop.

2.C.4 AbsorptionSpectroscopyZhromatography
Advances in biosensor technology using mass spectrometry have allowed rapid advances in

providing rapid discrimination of the biological components of complex mixtdfe$he mass
spectrometry produced can be considered the specific fingerprint or molecular profile of the

122 Id

12314, at 210.
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125 Id

126 Id

127 Bychy et al.supranote 30.
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virus that was analyzed? Using a database of infectious agents, the mass spectrometry can
quickly identify thousands of types of viruses, recognize an unidahtdrganism and then
describe how it is related to previously identified organisti8 The identification would be

helpful in dengue diagnosis by determining the specific dengue stereotype but also can be helpful
during an outbreak to determine the demgenotype **! Kits are available to test for dengue;

the samples are processed by DNA extraction, PCR amplification, mass spectroscopy and then a
computer analyzes the resuifé. The advantage of this system comes from its relatively short
period of timeit takes to identify a pathogen, compared with standard metfbdalso, by
identifying the infectious agent responsible for an outbreak could be determined quicker with
mass spectroscopy then with conventional methdids.

Conclusion

As denguedver becora as growing health concern within the world, many researchers foresee a
range of diagnostic tests becoming available to effectively detect dengue fever. The current
patent landscape will provide an overview into the patents available for diagnostavaitdble

for dengue fever and will also provide an insight as to where these tools are currently being
researched Furthermore, this report will show the range of countries that are protected by these
patent inventions and will provide a head start donducting a patent landscape for future
studies in dengue¥er vaccines.

129|d.
130|d.
131|d.
132|d.
133|d.
134|d.
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VIl. Patent Search Methodology and Results
Patent Search Methodology

ThelInternationalTechnology Transfer Institute (ITTI) team, under the direction of Professor Jon
Cavicchi andechnical supervisor Dr. Stanley Kowalski, began reviewing recent literature on the
technology relating to the dengue virus and methods of diagnosing the dengueTvieud Tl

team commenced their searching with the basic search terms: dengue, diagdokit; then
reviewed the results.

The ITTI team began with a conference call between, ITTI team members, Professor Cavicchi,
Dr. Stanley Kowalski and Dr. Anatole Krattigerin January 2010 The scope of the project

was defined as conducting a patéandscape analysis of technologies pertaining to means of
diagnosing the dengue virus.

This semester, Thomson Innovaffora patent search platform, that integrates tbst bf the

suite of Thorson tools, Aurekd Delphioff and Micropaterft, was utilized Thomson
Innovatiorf is a single, integrated solution that combines intellectual property, scientific
literature, business data and news with analytic, collaboration and alerting tools in a robust
platform.

The sixmemberITTI teamwas divided into thre groups Each group was lead by a team
leader, while a project leader oversaw the efififié project

Recent literature and a synonym list developgdthe ITTI teamwere utilized to determine
keywords These keywords were then used to do prelimisagrches on Thomson Innovaffon
and/or the USPTO The initial keywords used in the two main categories in the search rounds
were:
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Dengue Diagnostic Specific Test
Flavivir* Diagnos* PCR or Polymerase Chain Reaction
Vir* Detect* ELISA or EnzymeLinked Immunosorbent Assay
IgM Kit* NS1* or NS1*
IgE Identific* Immunoglobin
19G Mark* Assay*
IgA BioMark* Analyt*
Mosqui* Immunodetec* Optic* Biosens*
Hemorrhagic* Chromatograph*
Haemorrhagic* Cytomet*
Sero* Spectrosco*
Antibo*
Monoclon*
Clycoprote*
Primer*
MicroArray*
MicroChip*

The team commenced an intense thremth journey of patent searching and codimgomson
Innovatior? was the primary patent searching database used by the team meimbeidition
to Thomson Innovatid®, the ITTI team also used West@vs APadifia database.

These searches utilized keywords derived from the literature reviewed and initial searches to
generate useful search strings; the searches also nged Btats PatentClassifications and
International Patent Classifications that were identified through subsequent searches and team
meetings The combination of keywords and classifications in search strings was useful for
parsing the technology into compartments and allowing each team miengesrerate a

different set of search results that keywords alone could not proVide approach generated a
broad set of patents-rom here, keywords and classifications generated from this broad set of
patents were used in subsequent rounds oflsegrcAfter each round of searching, team

meetings would identify the most important keywords, and classifications for use in subsequent
search strings that became more defined and effective.

Many of these keywords were searched using the searchffieldoTi t | e, Abstract
within Thomson Innovatioch | t was determined that searches
ASpeci ficationo f i kwadussefute méeathsealtrleusingdhe spbcifio a d
termsunér t he searians .foi el d of ACI a
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Patent Search Results

The search strings gave us an outcome of more 3t&00 patents Below is a list of search
strings used in Thompson Innovatfon

2.A Patent Search Tables

Database Thomson Innovation
Title Abstract Claims:EP App, ERGrant, US App, US Grant, WO App
Keywords dengue diagnos* kit*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(Dengue and diagnos* and kit*);

Total Hits 101
Database Thomson Innovation

Title Abstract: EP App, EP Grant, US App, USrant, WO App
Keywords dengue, diagnos*, ELISA

Classification/ Sub
Classification

Not Applicable

Search String

TAB=(dengue and diagnos* and ELISA);

Total Hits 6
Database Thomson Innovation

Title Abstract Claims:EP App, EP Grant, US App, US GralvO App
Keywords dengue, diagnos*, flavivir*, kit*, biomark*, mark*, detec*, identif*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*))

Total Hits 1268
Database Thomson Innovation

Title Abstract: EP App, EP Grant, US App, US Grant, WO App
Keywords dengue, diagnos*, flavivir*, kit*, biomark*, mark*, detec*, indentif*

Classification/ Sub
Classification

Not Applicable

Search String

TAB=((Dengue or flavivir*) AND (diagnos* or kit* or biomark* or mark* or detect* or indentif*))

Total Hits 243
Database Thomson Innovation
Title Abstract: EP App, EP Grant, US App, US Grant, WO App
Keywords dengue, diagnos*, flavivir*, kit*, biomark*, mkt, detec*, identif*, microarray*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*) and
microarray*)

Total Hits 13
Database Thomson Innovation
Title Abstract: EP App, EP Grant, US App, US Grant, WO App
Keywords dengue, diagnos*, flavivir*, kit*, biomark*, mark*, detec*, identif*, microchip*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diags* or kit* or detec* or identif* or mark* or biomark*) and
microchip*)

Total Hits

4

28




Database

Thomson Innovation
Title Abstract: EP App, EP Grant, US App, US Grant, WO App

Keywords

dengue, diagnos*, flavivir*, kit*, biomark*, mark*, detec*, ideritifmmunoglob*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*) and
immunoglob*)

Total Hits 94
Database Thomson Innovation
Title Abstract: EP App, EP Grant, US App, US Grant, WO App
Keywords dengue, diagnos*, flavivir*, kit*, biomark*, mark*, detec*, identif*, Enzyme Liked Immunosorbent asg

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (dgnos* or kit* or detec* or identif* or mark* or biomark*) and Enzyme
ADJ linked ADJ immunosorbent ADJ assay)

Total Hits 19
Database Thomson Innovation
Title AbstractClaims EP App, EP Grant, US App, US Grant, WO App
Keywords Dengue, deng*, flaviv*glisa, enzyme linked immunosorbent assay, immunoassaynerassay,

immunosorbent assay, immuno* assay, floresc* assay, vir*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((ELISA or (Enzyme ADJ linked ADJ immunosorbent ADJ assayilnmunoassay or (enzyme ADJ
assay) or (immunosorbent ADJ assay) or (immuno* ADJ assay)) or (flouresc* ADJ assay) AND (vir*)
AND DSC=(dengue or deng* or flaviv*);

Total Hits 808
Database Thomson Innovation

Title AbstractClaims EP CN App, CN Util DWPI, JP App, JP Grant, JP Util, KR App, KR Grant, KR U
Keywords dengue, diagnos*, flavivir*, kit*, biomark*, mark*, detec*, identif*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kibr detec* or identif* or mark* or biomark?*));

Total Hits 505
Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Grantedhdean Application, German Applications
Keywords Dengue, flavivir*, virus, diagnos*, kit*, detect*, identific*, mark*, biomark*, immunodetect*, IgG, IgM,

ELISA, spectrosco*, cytometer*, chromatograph*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(virus and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or Immunodetec*) or
((igm or (ig m)) and (igg or (ig g)) or ELISA or (EL | S A) or spectrosco* or cytometr* or
Chromatograph*))) AND DSC=(dengue* or flavivir*)

Total Hits 3568
Database Thomson Innovation

Asian Translated Japanese Utility Models, Japanese Granted, Japanese Application
Keywords Dengue, flavivir*, virus, diagnos*, kit*, detec*, identific*, mark*, biomark*, 19G, IgM, ELISA,

spectrosco*, cyimeter*, chromatograph*, immunodetec*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(virus and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or Immunodetec*) or
((igm or (igm)) and (igg or (ig g)) or ELISAQE L | S A) or spectrosco* or cytometr* or
Chromatograph*))) AND DSC=(dengue* or flavivir*);

Total Hits

151
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Database

Thomson Innovation
Asian Translated Chinese Utility Models, Chinese Applications

Keywords

Dengue, flavivir*, virus, diagnos*, kit*, etect*, identific*, mark*, biomark*, IgG, IgM, ELISA,
spectrosco*, cytometer*, chromatograph*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(virus and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or Immunodejear
((igm or (igm)) and (igg or (ig g)) or ELISAor (EL | S A) or spectrosco* or cytometr* or

Chromatograph*))) AND DSC=(dengue* or flavivir*);
0

Total Hits
Database Thomson Innovation
Asian Translated Korean Utility Models, Korean Granted/Exarady Korean Applications
Keywords Dengue, flavivir*, virus, diagnos*, kit*, detect*, identific*, mark*, biomark*, immunodetec*, IgG, IgM,

ELISA, spectrosco*, cytometer*, chromatograph*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(virus and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or Immunodetec*) or
(igm or (i g m)) and (igg or (i g g)) or ELISA or (E L | S A) or spectrosco* or cytometr* or
Chromatograph*))) AND DSC=(dengue* or flavivir*);

Total Hits 103
Database Thomson Innovation
Enhanced Patent DataDWPI
Keywords Dengue, flavivir*, virus, diagnos*, kit*, detect*, identific*, mark*, biomark*, immunodetec*, IgG, IgM,

ELISA, spectrosco*, cytometer*, chromatograph*

Classification/ Sub
Classification

Not Applicable

Search String

TID=(((dengue or flavivir*) and virus) and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMar|
or Immunodetec*) or ((igm or (i ADJ g ADJ m)) and (igg or (i ADJ g ADJ g)) or ELISA or (E ADJ L AD
ADJ S ADJ A) orspectrosco* or cytometr* or Chromatograph*))) AND ABD=((dengue or flavivir*) and
((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or Immunodetec*) or ((igm or (i ADJ g
ADJ m)) and (igg or (i ADJ g ADJ g)) or ELISA or (E ADJ L ADJ | ADJ ®AA) or spectrosco* or
cytometr* or Chromatograph*)));

Total Hits 55
Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, Germam@ma, European Application, German Applicationg
Keywords Dengue, flavivir*, diagnos?*, kit*, detec*, identif*, mark*, biomark*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec*identif* or mark* or biomark*));

Total Hits 1322
Database Thomson Innovation

Asian Translated Japanese Utility Models, Japanese Granted, Japanese Application
Keywords Dengue, flavivir*, diagnos*, kit*, detec*, identif*, mark*, biomark*

Classificaton/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*));

Total Hits

21
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Database

Thomson Innovation
Asian Translated Chinese Utility Models, Chinese Applidans

Keywords

Dengue, flavivir*, diagnos*, kit*, detec*, identif*, mark*, biomark*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*));

Total Hts 77
Database Thomson Innovation

Asian Translated Korean Utility Models, Korean Granted/Examined, Korean Applications
Keywords Dengue, flavivir*, diagnos*, kit*, detec*, identif*, mark*, biomark*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*));

Total Hits 39
Database Thomson Innovation
Enhanced Patent DataDWPI
Keywords Dengue, flavivir*, diagnos*, kit*, detec*, identif*, mark*, biwark*

Classification/ Sub
Classification

Not Applicable

Search String

TID=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* or biomark*)) AND
ABD=((dengue or flavivir*) and (diagnos* or kit* or detec* or identif* or mark* oofmiark*));

Total Hits 88
Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European Application, German Apglica
Keywords Dengue, flavivir*, diagnos*, kit*, detec*, identific*, mark*, biomark*, 1gG, IgM, ELISA, spectrosco*,

cytometer*, chromatograph*, immunodetec*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and @iagnos* or detect* or kit* or Identific* or Mark* or BioMark* or
Immunodetec*®) or ((igm or (i g m)) and (igg or (i g g)) or ELISA or (E L | S A) or spectrosco* or cytom

or Chromatograph®)));
Total Hits 1236
Database Thomson Innovation
Asian Transléed Japanese Utility Models, Japanese Granted, Japanese Application
Keywords Dengue, flavivir*, diagnos*, kit*, detec*, identific*, mark*, biomark*, 1gG, IgM, ELISA, spectrosco*,

cytometer*, chromatograph*, immunodetec*

Classification/ Sub
Classificaion

Not Applicable

Search String

CTB=((dengue* or flavivir*) and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or
Immunodetec*®) or ((igm or (i g m)) and (igg or (i g g)) or ELISA or (E L | S A) or spectrosco* or cytom
or Chromatogaph?*)));

Total Hits

21
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Database

Thomson Innovation
Asian Translated Chinese Utility Models, Chinese Applications

Keywords

Dengue, flavivir*, diagnos*, kit*, detec*, identific*, mark*, biomark*, IgG, IgM, ELISA, spectrosco*,
cytometer*, chomatograph*, immunodetec*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and ((diagnos* or detect* or kit* or Identific* or Mark* or BioMark* or
Immunodetec*®) or ((igm or (i g m)) and (igg or (i g g)) or B or (E L I S A) or spectrosco* or cytometr?
or Chromatograph®)));

Total Hits 78
Database Thomson Innovation

Asian Translated Korean Utility Models, Korean Granted/Examined, Korean Applications
Keywords Dengue, flavivir*, diagnos*, kit*, detec*, idsific*, mark*, biomark*, IgG, IgM, ELISA, spectrosco¥,

cytometer*, chromatograph*, immunodetec*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and ((diagnos* or detect* or kit* or Identific* or Mark* or Biakk* or
Immunodetec*®) or ((igm or (i g m)) and (igg or (i g g)) or ELISA or (E L | S A) or spectrosco* or cytom

or Chromatograph?)));
Total Hits 39
Database Thomson Innovation
Enhanced Patent DataDWPI
Keywords Dengue, flavivir*, diagnos*, kit*detec*, identific*, mark*, biomark*, 19G, IgM, ELISA, spectrosco*,

cytometer*, chromatograph*, immunodetec*

Classification/ Sub
Classification

Not Applicable

Search String

TID=((dengue or flavivir*) and ((diagnos* or detect* or kit* or Identific* or Kt& or BioMark* or
Immunodetec*) or ((igm or (i ADJ g ADJ m)) and (igg or (i ADJ g ADJ g)) or ELISA or (E ADJ L ADJ |
ADJ S ADJ A) or spectrosco* or cytometr* or Chromatograph*))) AND ABD=((dengue or flavivir*) ang
((diagnos* or detect* or kit* or Identif¥ or Mark* or BioMark* or Immunodetec*) or ((igm or (i ADJ g
ADJ m)) and (igg or (i ADJ g ADJ g)) or ELISA or (E ADJ L ADJ | ADJ S ADJ A) or spectrosco* or
cytometr* or Chromatograph*)));

Total Hits 76
Database Thomson Innovation
Enhanced Patent DataDWPI
Keywords Dengue, Flavivir, Diagnos*, Detect*, Kit* Identif*, Mark*, BioMark*, IgG, ELISA, assay

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identific* oravk* or BioMark*) and
(IgG and assay))

Total Hits

12

Database

Thomson Innovation

Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, Europgditajon, German Applications
Asian Translated Japanese Utility Models, Japanese Granted, Japanese Application, Chinese Utility
Models, Chinese Applications, Korean Utility Models, Korean Granted/Examined, Korean Application
Enhanced Patent DataDWPI

Keywords

Dengue, Flavivir, Diagnos*, Detect*, Kit* Identif*, Mark*, BioMark*, IgG, ELISA, assay

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identif* or Mark* BioMark*) and (IgG)
and (ELISA or assay)

Total Hits

65
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Database

Thomson Innovation
Full Text: U.S. Granted, US Applications, WIPO Application

Keywords

Dengue, Flavivir*, Diagnos*, Detect*, Kit*, Identif*, Mark*, BioMark*, ELISA, assay Antibo*,
Monoclon*, Glycoprote*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identif* or Mark* or BioMark*) and
(Antibo* or Monoclon* or Glycoprote*) and (ELISA or assay));

Total Hits 157
Database Thomson Innovation
Full Text: U.S. Granted, US Applications, WIPO Application
Keywords Dengue, Flavivir*, Diagnos*, Detect*, Kit*, Identific*, Mark*, BioMark*, 19G, ELISA, assay

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identific* or Mark* or BioMark*) and
(lgG and (assay or ELISA)))

Total Hits 16
Database Thomson Innovation
Full Text: U.S. Granted, US Applications, WIPO Application
Keywords Dengue, Flavivir*, Diagnos*, Detect*, Kit*, Identific*, Mark*, BioMark*, 1I9G, ELISA, assay

Classification/
Sub-Classification

Not Applicable

Search String

DSC=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identific* or Maxe*BioMark*) and
(IgG and assay)) AND CL=((Dengue or Flavivir*))

Total Hits 4211
Database Thomson Innovation
Full Text: U.S. Granted, US Applications, WIPO Application
Keywords Dengue, Flavivir*, Diagnos*, Detect*, Kit* Identific*, Mark*, BMark*, IgG, ELISA, assay

Classification/
Sub-Classification

Not Applicable

Search String

DSC=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identific* or Mark* or BioMark*) and
(IgG and assay)) AND CL=((Dengue or Flavivir*))

Total Hits 412

Database Thompsorinnovation
US Grant, GB App, US App, FR App, WO App, DE Util, EP Grant, DE Grant, EP App, DE App, JP U
Grant, JP App, CN Util, CN App, KR Util , KR Grant, KR App, Other, DWPI

Keywords Dengue, Flavivir*, Diagnos*, Detect*Kit*, Identif*, Mark*, BioMark*, IgG, ELISA, assay

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identif* or Mark* or BioMark*) and
(IgG) and (ELISA or assay))

Total Hits

75
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Database Thomson Innovation
US Grant, GB App, US App, FR App, WO App, DE Util, EP Grant, DE Grant, EP App, DE App, JP U{
Grant, JP App, CN Util, CN App, KR Util , KR Grant, KR App, Other, DWPI

Keywords Dengue, Flavivir, Diagnos*, Detect*Kit*, Identif*, Mark*, BioMark*, ELISA, assay Antibo*,

Monoclon*, Glycoprote

Classification/ Sub
Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identif* or Mark* or BioMark*) and
(Antibo* or Monoclon* or Glycoprote*) and (ELISA or assay));

Total Hits 587

Database Thompsorinnovation
US Grant, GB App, US App, FR App, WO App, DE Util, EP Grant, DE Grant, EP App, DE App, JP U
Grant, JP App, CN Util, CN App, KR Util , KR Grant, KR Appther, DWPI

Keywords Dengue, Flavivir, Diagnos*, Detect*, Kit* Identif*, Mark*, BioMark*, IgG, ELISA, assay

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identift Blark* or BioMark*) and
(IgG) and (ELISA or assay));

Total Hits 76

Database Thomson Innovation
US Grant, GB App, US App, FR App, WO App, DE Util, EP Grant, DE Grant, EP App, DE App, JP U{
Grant, JP App, CN Util, CN App, KR Util , KR Grant, KR Appther, DWPI

Keywords Dengue, Flavivir*, Diagnos*, Detect*, Kit*, Identif*, Mark*, BioMark*, ELISA, assay Antibo*,

Monoclon*, Glycoprote

Classification/ Sub
Classification

Not Applicable

Search String

(CTB=((Dengue or Flavivir*) and (Diagnos* @etect* or Kit* or Identif* or Mark* or BioMark*) and
(Antibo* or Monoclon* or Glycoprote*) and (ELISA or assay))) AND (CL=((Dengue or Flavivir*)));

Total Hits 283

Database Thomson Innovation
US Grant, GB App, US App, FR App, WO App, DE Util, EP Gr&i Grant, EP App, DE App, JP Util, J
Grant, JP App, CN Util, CN App, KR Util , KR Grant, KR App, Other, DWPI

Keywords Dengue, Flavivir, Diagnos*, Detect*, Kit* Identif*, Mark*, BioMark*, ELISA, assay Antibo*,

Monoclon*, Glycoprote*

Classification/Sub
Classification

Not Applicable

Search String

(CTB=((Dengue or Flavivir*) and (Diagnos* or Detect* or Kit* or Identif* or Mark* or BioMark*) and
(Antibo* or Monoclon* or Glycoprote*) and (ELISA or assay))) AND (CL=((Diagnos* or Detect* or Kit}
or Idertif* or Mark* or BioMark*)));

Total Hits 250
Database Thomson Innovation
Full Text: U.S. Granted, US Applications,
Keywords virus, Diagnos*, Detect*, Kit*, Identif*, Mark*, BioMark*, ELISA, assay Antibo*, Monoclon*,

Glycoprote*

Classification/Sub
Classification

Not Applicable

Search String

CL=((Diagnos* or Detect* or Kit* or Identif*) and (((IgG) and (ELISA or assay)) or ((Antibo* or
Monoclon* or Glycoprote*) and (ELISA or assay)))) AND CL=(virus);

Total Hits

939
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Database

Thomson Innovion
Full Text: U.S. Granted, US Applications,

Keywords

Virus, Diagnos*, Detect*, Kit*, Identif*, Mark*, BioMark*, IgG, ELISA, assay, antbo*, monoclon*,
glycoprote*

Classification/
Sub-Classification

Not Applicable

Search String

CL=((Diagnos*or Detect* or Kit* or Identif* or Mark* or BioMark*) and (((I9G) and (ELISA or assay))
((Antibo* or Monoclon* or Glycoprote*) and (ELISA or assay)))) AND CL=(virus);

Total Hits 952

Database Thomson Innovation
Full Text: U.S. Granted, British Applations, US Applications, WIPO Application, European Granted,
European Application

Keywords Dengue diagnos* detect* identify* kit* mark* biomark*

Classification/ Sub
Classification

Not Applicable

Search String

TAB=(dengue AND (diagnos* or detect* or idiif* or kit* or mark* or biomark?*));

Total Hits 114
Database Thomson Innovation
Enhanced Patent DataDWPI
Keywords Dengue diagnos* detect* identify* kit* mark* biomark*

Classification/ Sub
Classification

Not Applicable

Search String

TID=(dengueAND (diagnos* or detect* or identif* or kit* or mark* or biomark*)) AND ABD=(dengue
AND (diagnos* or detect* or identif* or kit* or mark* or biomark*));

Total Hits 62
Database Thomson Innovation

Asian Translated Japanese Utility Models, Japanese Gzdnfapanese Application
Keywords Dengue diagnos* detect* identify* kit* mark* biomark*

Classification/ Sub
Classification

Not Applicable

Search String

TAB=(dengue AND (diagnos* or detect* or identif* or kit* or mark* or biomark*));

Total Hits 1
Datebase Thomson Innovation

Asian TranslatedChinese Utility Models, Chinese Applications
Keywords Dengue diagnos* detect* identify* kit* mark* biomark*

Classification/ Sub
Classification

Not Applicable

Search String

TAB=(dengue AND (diagnos* or detect* atentif* or kit* or mark* or biomark*));

Total Hits 21
Database Thomson Innovation

Asian Translated Korean Utility Models, Korean Granted/Examined, Korean Applications
Keywords Dengue diagnos* detect* identify* kit* mark* biomark*

Classification/ 8b-
Classification

Not Applicable

Search String

TAB=(dengue AND (diagnos* or detect* or identif* or kit* or mark* or biomark®*));

Total Hits

5
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Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, WIPO Apation, European Granted,
European Application,

Keywords Dengue* flavivir* diagnos* detect* identify* mark* kit* biomark* immunodetec* pcr polymerase chain

reaction primer optic* biosens* analyt*

Classification/ Sub
Classification

Not Applicable

SearchString CTB=((dengue* or flavivir*) and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and ((pcr or (polymerase adj chain adj reaction)) or (primer and (pcr or (polymerase ¢
chain adj reaction))) or (optic* and biosens*)(optic* and biosens* and analyt*)));

Total Hits 114

Database Thomson Innovation
Enhanced Patent DataDWPI

Keywords Dengue* flavivir* diagnos* detect* identify* mark* kit* biomark* immunodetec* pcr polymerase chain

reaction primer optic* biosens* alyt*

Classification/ Sub
Classification

Not Applicable

Search String

TID=(((dengue* or flavivir*) and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and ((pcr or (polymerase adj chain adj reaction)) or (primer and (pohnerase adj
chain adj reaction))) or (optic* and biosens*) or (optic* and biosens* and analyt*)))) AND ABD=(((den
or flavivir*) and (diagnos* or detect* or identif* or mark* or kit* or biomark* or immunodetec*) and ((pq
or (polymerase adj chaimdpreaction)) or (primer and (pcr or (polymerase adj chain adj reaction))) or (0
and biosens*) or (optic* and biosens* and analyt*))));

Total Hits 5
Database Thomson Innovation
Asian Translated Japanese Utility Models, Japanese Granted, JapApgdieation
Keywords Dengue* flavivir* diagnos* detect* identify* mark* kit* biomark* immunodetec* pcr polymerase chain

reaction primer optic* biosens* analyt*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(((dengue* or flavivir*)and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and ((pcr or (polymerase adj chain adj reaction)) or (primer and (pcr or (polymerase ¢
chain adj reaction))) or (optic* and biosens*) or (optic* and biosens* and angllyt*))

Total Hits 7
Database Thomson Innovation
Asian Translated Chinese Utility Models, Chinese Applications
Keywords Dengue* flavivir* diagnos* detect* identify* mark* kit* biomark* immunodetec* pcr polymerase chain

reaction primer optic* biosens* aly#

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(((dengue* or flavivir*) and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and ((pcr or (polymerase adj chain adj reaction)) or (primer and (pohwnerase adj
chain adj reaction))) or (optic* and biosens*) or (optic* and biosens* and analyt*))));

Total Hits 10
Database Thomson Innovation
Asian Translated Korean Utility Models, Korean Granted/Examined, Korean Applications
Keywords Dengue* favivir* diagnos* detect* identify* mark* kit* biomark* immunodetec* pcr polymerase chain

reaction primer optic* biosens* analyt*

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(((dengue* or flavivir*) and (diagnos* or detect* oeiatif* or mark* or kit* or biomark* or
immunodetec*) and ((pcr or (polymerase adj chain adj reaction)) or (primer and (pcr or (polymerase ¢
chain adj reaction))) or (optic* and biosens*) or (optic* and biosens* and analyt*))));

Total Hits

1
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Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
European Granted, European Application

Keywords Dengue* flavivir* vir* detect* diagnose* identif* immunodetec* mark* biomark* kigtr polymerase chair

reaction* primer biosens* optic* lumines*

Classification/ Sub
Classification

Not Applicable

Search String

DSC=(dengue* or flavivir*) AND CTB=(vir*) AND CL=((detect* or diagnos* or identif* or immunodete
or mark* or biomark* or kit) and ((pcr or (polymerase adj chain adj reaction*) or primer) or (biosens* ¢
(optic* and biosens*) or (lumines* and biosens*))));

Total Hits 588
Database Thomson Innovation
Asian Translated Japanese Utility Models, Japanese Granted, Japaneseaiioplic
Keywords Dengue* flavivir* vir* detect* diagnose* identif* immunodetec* mark* biomark* kit* pcr polymerase ch

reaction* primer biosens* optic* lumines*

Classification/ Sub
Classification

Not Applicable

Search String

DSC=(dengue* or flavivirt)AND CTB=(vir*) AND CL=((detect* or diagnos* or identif* or immunodetec
or mark* or biomark* or kit*) and ((pcr or (polymerase adj chain adj reaction*) or primer) or (biosens*
(optic* and biosens*) or (lumines* and biosens®))));

Total Hits 26
Databas Thomson Innovation
Asian Translated Korean Utility Models, Korean Granted/Examined, Korean Applications
Keywords Dengue* flavivir* vir* detect* diagnose* identif* immunodetec* mark* biomark* kit* pcr polymerase ch

reaction* primer biosens* optictimines*

Classification/ Sub
Classification

Not Applicable

Search String

DSC=(dengue* or flavivir*) AND CTB=(vir*) AND CL=((detect* or diagnos* or identif* or immunodete
or mark* or biomark* or kit*) and ((pcr or (polymerase adj chain adj reactionfsyiamer) or (biosens* or
(optic* and biosens*) or (lumines* and biosens®*))));

Total Hits 14
Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, Euroa Granted, German Granted, European Application, German Applicatid
Keywords Dengue* flavivir* cir* detec* diagnose* identify* kit* mark* biomark* immunodetec*

Classification/ Sub
Classification

IPC C12Q1/70
GO1N-33/569
CO7K-14/005
CO7K-14/18
AB61K-39/12
A61P-31/00
AB61K-39/00
C12Q1/68

Search String

DSC=(dengue* or flavivir*) AND CTB=(vir* and (detec* or diagnos* or identif* or kit* or mark* or
biomark* or immunodetec*)) AND 1C=((c12q000170) or (g01n0033569) or (c07k0014005) or
(c07k001418) or (a61k0@32) or (a61p003100) or (a61k003900) or (c12q000168));

Total Hits

3072

37



Database

Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
European Granted, European Application

Keywords

Dengue* flavivir* cir* detec* diagnose* identify* kit* mark* biomark* immunodetec*

Classification/ Sub
Classification

us
424/218.1
435/5, 6, 7.47.2,7.22, 7.23, 7-3.35, 7.37, 7.5.91, 40.540.52

Search String

DSC=(dengue* or flavivir*) ANDCTB=(vir* and (detec* or diagnos* or identif* or kit* or mark* or
biomark* or immunodetec*)) AND UC=((424/218.1) or (435/5) or (435/6) or (435/7.1) or (435/7.2) or
(435/7.22) or (435/7.23) or (435/7.3) or (435/7.31) or (435/7.32) or (435/7.33) or (43597 (885/7.35) or
(435/7.37) or (435/7.5) or 435/7.51 or 435/7.52 or 435/7.53 or 435/7.54 or 435/7.55 or 435/7.56 or 43
or 435/7.58 or 435/7.59 or 435/7.6 or 435/7.61 or 435/7.62 or 435/7.63 or 435/7.64 or 435/7.65 or 43
or 435/7.67 or 435/780r 435/7.69 or 435/7.7 or 435/7.71 or 435/7.72 or 435/7.73 or 435/7.74 or 435/
or 435/7.76 or 435/7.77 or 435/7.78 or 435/7.79 or 435/7.8 or 435/7.81 or 435/7.82 or 435/7.83 or 43
or 435/7.85 or 435/7.86 or 435/7.87 or 435/7.88 or 435/7.83%74® or 435/7.91 or 435/40.5 or 435/40.1

or 435/40.52);

Total Hits 79

Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application,
German Utility Models, European Granted, Germaan®d, European Application, German Applications
Enhanced Patent DataDWPI

Keywords Dengue, Flavivi*, Diagnos*, Kit*, Biomark*, and DEN

Classification/ Sub
Classification

Not Applicable

Search String

CTB=(Dengue* or Flavivi*) AND CTB=(diagnos* orik or biomark*)) AND (CTB=(DEN%*))

Total Hits 534

Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European &jgplijcGerman Applications
Enhanced Patent DataDWPI

Keywords Dengue, Flavivi*, Kit*, and Diagn*

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivi*) AND (kit* or diagn*))

Total Hits 779

Database Thomson Inovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European Application, German Applica
Enhanced Patent DataDWPI

Keywords Dengue Flavivi*, MAC-ELISA, and IgM

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivi*) AND (MAGELISA or IgM));

Total Hits 49

Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applicat® French Application, WIPO Application,
German Utility Models, European Granted, German Granted, European Application, German Applica
Enhanced Patent DataDWPI

Keywords Dengue and Flavi*

Classification/
Sub-Classification

Not Applicable

Seart String

CTB=(Dengue or flavi*)

Total Hits

6343
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Database

Thomson Innovation

Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European &jmplicGerman Applications
Enhanced Patent DataDWPI

Keywords

IgM, Diagn*, Detect*, Kit*, Identi*, Mark*, and Biomark*

Classification/
Sub-Classification

Not Applicable

Search String

CTB=(IgM and (Diagn* or detect* or kit* or Identi* or mark* oidmark*))

Total Hits 2941

Database Thomson Innovation
Full Text:U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European Application, German Applicg
Enhanced Patent DataDWPI

Keywords Dengue, Flavivi*, Test, Kit, and Diagn*

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((Dengue or Flavivir*) and (test* or kit* or Diagn*))

Total Hits 1066

Database Thomson Innovation
Full Text:U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European Application, German Applicg
Enhanced Patent DataDWPI

Keywords Dengue, Flavivi, Diagnos*, Kit, Detect* and Identif*

Classification/
Sub-Classification

Not Applicable

Search String

CTB=(Dengue or flavivir* AND (diagnos* or kit* or detect* or indentif*))

Total Hits 2098

Database Thomson Innovation
Asian Translated Japanes#¥ltility Models, Japanese Granted, Japanese Application, Chinese Utility
Models, Chinese Applications, Korean Utility Models, Korean Granted/Examined, Korean Applicatior|
Enhanced Patent DataDWPI

Keywords Dengue*, Flavivir*, Diagnos*, Detect*, IdentifMark?*, Kit*, Biomark*, Immunodetec*, *Elisa, Elisa*,

IgM, "enzyme?linked immunosorbent assay", "enzyme linked immunosorbent assay", and MACELIS

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and (diagnéor detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and (*Elisa or Elisa* or IgM or "enzyme?linked immunosorbent assay" or "enzyme lin
immunosorbent assay" or MACELISA));

Total Hits 11

Database Thomson Innovation
Full Text: U.S. Ganted, British Applications, US Applications, French Application, WIPO Application,
German Utility Models, European Granted, German Granted, European Application, German Applica
Enhanced Patent DataDWPI

Keywords Dengue*, Flavivir*, Diagnos*, Dect*, Identif*, Mark*, Kit*, Biomark*, Immunodetec*, *Elisa, Elisa*,

IgM, "enzyme?linked immunosorbent assay", "enzyme linked immunosorbent assay", and MACELIS

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flavivirj and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and (*Elisa or Elisa* or IgM or "enzyme?linked immunosorbent assay" or "enzyme lin
immunosorbent assay" or MACELISA));

Total Hits

27
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Database Thomson Innovation
Full Text:U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European Application, German Applica
Enhanced Patent DataDWPI

Keywords Dengue*, Flavivir*,Diagnos*, Detect*, Identif*, Mark*, Kit*, Biomark*, Immunodetec*, NS1* and NS

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodegc*) and (NS1* or NSl));

Total Hits 39

Database Thomson Innovation
Full Text:U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European ApplicatiorarG&pplications
Enhanced Patent DataDWPI

Keywords Dengue*, Flavivir*, Diagnos*, Detect*, Identif*, Mark*, Kit*, Biomark*, Immunodetec*, NS1* NSand

assay

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flaviir*) and (diagnos* or detect* or identif* or mark* or kit* or biomark* or
immunodetec*) and (NS1* or N$ or assay*));

Total Hits 111

Database Thomson Innovation
Asian Translated Japanese Utility Models, Japanese Granted, Japanese Application
EnhancedPatent Data DWPI

Keywords Dengue*, Flavivir*, Diagnos*, Detect*, Identif*, Mark*, Kit*, Biomark*, Immunodetec*, NS1*, and-lS

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and (diagnos* or detect* idlentif* or mark* or kit* or biomark* or
immunodetec*) and (NS1* or N§));

Total Hits 1

Database Thomson Innovation
Asian TranslatedChinese Utility Models, Chinese Applications, Korean Utility Models, Korean
Granted/Examined, Korean Applications
Enhanced Patent DataDWPI

Keywords Dengue*, Flavivir*, Diagnos*, Detect*, Identif*, Mark*, Kit*, Biomark*, Immunodetec*, NS1*, and-lS

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and (diagnos* or detéor identif* or mark* or kit* or biomark* or
immunodetec*) and (NS1* or N§));

Total Hits 7

Database Thomson Innovation
Asian TranslatedKorean Utility Models, Korean Granted/Examined, Korean Applications
Enhanced Patent DataDWPI

Keywords Dengie*, Flavivir*, Diagnos*, Detect*, Identif*, Mark*, Kit*, Biomark*, Immunodetec*, NS1* and NS

Classification/
Sub-Classification

Not Applicable

Search String

CTB=((dengue* or flavivir*) and (diagnos* or detect* or identif* or mark* or kit* or bioktawr
immunodetec*) and (NS1* or N§));

Total Hits

2
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Database Thomson Innovation
Full Text:U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, Europgdita&jon, German Applications
Enhanced Patent DataDWPI

Keywords ELISA, Diagnostic, and Kit

Classification/
Sub-Classification

Not Applicable

Search String

TAB=(Elisa AND (diagnostic or kit))

Total Hits 524

Database Thomson Innovation
Full Text: U.S. Granted, British Applications, US Applications, French Application, WIPO Application
German Utility Models, European Granted, German Granted, European Application, German Applicg
Enhanced Patent DataDWPI

Keywords Virus, Diagnostic, andit

Classification/
Sub-Classification

Not Applicable

Search String

TAB=(virus and (diagnostic or kit))

Total Hits 4335
Database Thomson Innovation

Full Text: U.S. Granted, US Applications, WIPO Application, European Granted, European Applicati
Keywords Dengue, Diagnos*, Detect, Identif*, Kit*

Classification/
Sub-Classification

Not Applicable

Search String

TAB=((Dengue) and (Diagnos* or Detect* or Identif* or Kit*)) AND CL=((Diagnos* or Detect* or
Identif* or Kit*)) AND DP>=(19040101);

Total Hits 69
Database Thomson Innovation

Full Text: U.S. Granted, US Applications, WIPO Application, European Granted, European Applicati
Keywords Dengue, Flavivi*, Diagnos*, Detect, ldentif*, Kit*

Classification/
Sub-Classification

Not Applicable

Search String

TAB=((Dengue or Flavivi*) and (Diagnos* or Detect* or Identif* or Kit*)) AND CL=((Diagnos* or
Detect* or Identif* or Kit*)) AND DP>=(19040101);

Total Hits 173
Database Thomson Innovation

Full Text: U.S. Granted, US Applications, WIP(pplication, European Granted, European Application
Keywords IgM, IgE, IgG, lga, Sero*, Flavivir*, Diagnos*, Detect*, Identif*, Kit*, Biomark*

Classification/
Sub-Classification

Not Applicable

Search String

CL=(igM or IgE or igG or igA or Sero*) AND TB=(Detect* or Diagnos* or Identif* or Mark* or Bio adj
mark*) AND CTB=(Flavivir*);

Total Hits

123

41



Database

Thomson Innovation
Full Text:U.S. Granted, US Applications, WIPO Application, European Granted, European Applicati

Keywords

IgM, IgE, IgG,lga, Screen*, Vir*, Dengue*, Flavivir*, Diagnos*, Detect*, Identif*, Biomark*

Classification/
Sub-Classification

Not Applicable

Search String

CL=((Diagnos* or Detect* or Mark* or Bio adj Mark* or Identif* or Screen*) and Vir*) AND
DSC=((Flavivir* or Dexgue*)) AND CTB=((IgM or igE or igG or 1gA));

Total Hits 247
Database Thomson Innovation
Full Text: DWPI
Keywords Flavivir*, dengue*, detect*, diagnos*, identif*, kit*, screen*

Classification/
Sub-Classification

Not Applicable

Search String

ALLD=(flavivir* or dengue*) AND ABD=(detect* or diagnos* or identif* or kit* or screen*) AND
DP>=(19040101);v

Total Hits 674

Database Thomson Innovation
Full Text: Korean Utility Models, Korean Granted/Examined, Korean Applications, Chinese Utility Mo
Chinese Applications, Japanese Utility Models, Japanese Granted, Japanese Application

Keywords IgM, IgE, IgG, lga, Screen*, Vir*, Dengue*, Flavivir*, Diagnos*, Detect*, Identif*, Biomark*

Classification/
Sub-Classification

Not Applicable

Search String

CTB=(Dengue* or Flavivirt) AND CL=(Detect* or Diagnos* or Identif* or Kit* or Bio adj mark* or
screen*) AND DP>=(19040101);

Total Hits

129
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Patent Search Results Summary
3.A Categorization Summary

Patent Documents for diagnosing the dengue fevee weted using three relevancy categories,
one of those categories having four descriptive subcategofibs following categories were
defined as follows for the purpose of this report.

Coding Categorization of Patent Documents

1. iRelevant Technologyi The first requirement to be relevant technology is that the patent
claims a diagnostic kit, method of diagnosts, a component of diagnostic kits such as specific
antibodiesor PCR Primer DNA In order to be aelevanttechnologycategory the diagnotc

kit, method of diagnosigyr component of diagnostic kitdaims a kit or method for diagnosing
dengueor Flavivirus (Flaviviridae).

Forexamplea cl aim that i s described as AA dengu
comprising: a. exposing patient sera coniteg dengue virus to Dendritic
celkspeci fic intracellular adhesion mol ecul e

document US20070134695A1 would be sufficient to be relevant because the
patent claims either denguefavivirus.

Howevert he <c | ai m tfer thgdetacgom of thé prdsence of a

virus in a direct clinical sample suspected of containing the virus, wherein

the virus has a characteristic enzyme, sai
patent document US5766841A, would be insufficient for tategory of the

report because the patent does not claim dengikaarwirus.

The four descriptive subcategoriesioé relevant technologyategorycomprise:

I. ELISAT Enzyme Linked Immunosorbent Assay and-NS
Il. PCR- Polymerase Chain Reaction

lll. Luminescene Biosensors

I\VV. Spectroscopy

2AEmMer gi ng oT Bodéamemberging yechnologyhe patenshouldclaim a diagnostic
kit, amethod of diagnosigr a composition of diagnostic kits suchsagcific antibodies or PCR
Primer DNA Theemerging technologgategorydiffers from therelevant technology category
in that the patent could claim a diagnostic &tpethod of diagnosi®r acomposition of
diagnostidcits such aspecific antibodiesr PCR Primer DNA for any type ofirus athoughthe
technology $ not specific br diagnosing denguar aFlavivirus (Flaviviradag. In addition, a
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patent with claims in a language other than English would also fall under the emerging
technology category.

For example, a patent <c| acomprisinga AWhat i s ¢
nucl eoti de sequence which can hybridize DN
found in patent document WO2003014397A1, would be considered a

emerging technologpatent.

Additionally, a secondary relevant patent could include a foreign phgsnt

did not have claims or the claims were not translated, but based on the

abstract, the document appeared to be of some relevance. For example a

patent with no claims that has an abstract
diagnosis or the screening of abavirus infection and prefably a

flaviviridae infection and more preferably
found in patent document WO2008152528A3, would fall undemarging
technologycategory.

3. Irrelevanti Patent documents determined to lselévantfall outside the parameters of the
relevant and emerging technology categoriesr example, these patent documetasiot
includea diagnostic kitamethod of diagnosi®r a composition of diagnostic kits specifically
for diagnosis ofiengue oFlavivirus. In addition the irrelevant category also inclsjetent
documents that specifiet arelevant virus, such as Hepatitis B\s mentioned previously, if
the patent document mentionadliagnostic kitamethod of diagnosi®r a compositiorof
diagnostic kits for a general virus, this would fall under the emerging technology category.

3.B Patent DeDuplication Process

Each of the six tearmembers conducted searches independent of one another. All of the
members search strings were coneirand were then etuplicated according to the INPADOC
Family ID. The deduplication step refers to the removal of patents documents within the same
family so as to reduce redundancy during the patent coding prodés=e is no option to
directly deduplicate patents into orgerfamily in Innovatiorf, we utilized theDisplay and Sort
option in Innovatiofi to group together the family members having the same INPADOC family
ID, and manually reduced the patents documents.

The manually deluplication proess includes several stepsirst, all issued US patents within
one INPADOC family were keptSecond, for a family having no US issued patent, all EP issued
patents were be kept for codingrinally, when no issued patent was available within one
INPADOC family, patent applications with earliest priority date was be kept for review, and
usually WIPO application or applications are the ones with the earliest priority date within one
family. However, some families only contain foreign patents or patericappns such as
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Japan patents/applications, Korea patents/applications or China patents/applidatiotisese
foreign patents or patent applications, we reviewed the translations made by Innovation and
coded them accordingly.

3.C Patent Coding Resuls Summary

Final deduplication brought in a result of 3,725 patent documents. The result was then
extracted, using MicroPatéhtinto PDF files containing title, abstracts and claims for coding.
The 3,725 patent documents were divided among the sixrteanbers for coding.

Each team member analyzed the claims in the documents and coded under one or more of the
following nine categories.

Diagnostic Kit

Methods of Diagnosis
Compositions of Kits
ELISA

PCR

Luminescence Biosensors
Spectroscopy

Dengue Spedadit

Flavivirus Specific

CoNorwWNE

Of the 3,725 patent documents, 133 patent documents were found to be relelvaokogy as

noted by the yellow highlighting on the Master Spreadsheet shovgdtion 3D. A patent
document was considered to be relevant basedomdaquirements. First, the document had
specifically claim either diagnosingedgue ora Flavivirus (Flaviviridae). Second, the patent

had to claim a diagnostic kit, a method of diagnosis, a composition of a kit, or a combination
thereof. The codingesults were inserted into the Master Spreadsheet showing the categories of
each pgent.

Of the 3,725 patent documents, 157 were coded as emerging technology, as noted by the purple
highlighting on the Master Spreadsheet show8ention3E. In orderfor a patent to be coded as
emerging technology, it must claim a method of diagnosis of a virus, a kit composition of a virus,
or a diagnostic kit of a virus. It did not suffice if the patent claimed, for example, diagnosis of a
disease. Further, patentsat did not have dengue Btavivirus in the claims, but did mention
dengue oFlavivirusin the abstract or description were considered emerging technology patents.
However, mentioning dengue Blavivirus in the abstract or description was not a reguent;

the patent could claim a diagnosis method for a virus without the mention of dengue or
Flavivirusin the patent and still be considered emerging technology.
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Some of the emerging technology patents have notes on the Master Spreadsheet whath say t
the claims for the patent were in a languatieer than Englishlf all of the claims, abstraend
description were in s&anguageother than Englishthe team was unable to code the document
Therefore, these patent documents may be categorize@lasant because it was impossible to
ascertain whether the claims specified diagnosing dengé&aarirus. However, if adequate
operational language was detected in any other portion of the document, it was included in the
emerging technology category

Each patent document was initially coded by an individual team member, with emphasis placed
on claim language to determine the relevancy of the patent document to the diagdesipuef

In determining the relevancy of the claims to the diagnosideofyjue, the individual team
member would first establish if the claims related to the diagnosis of a virus. If the document did
not relate to the diagnosis of a virus, the document was coded as irrelevant. The team member
would then determine if the clagywere specific talengue oiFlavivirus. If the claims were for

the specific purpose of diagnosirgngue or an infection of &lavivirus, then the patent
document was coded as relevant. If the claims pointed to a specific diagnostic method, the team
menber would look at the language of the claims to determine if the method was ELISA, PCR,
the use of luminescence biosensors or spectroscopy.

If the patent did not specifically mention dengueFtavivirus in the claims, but still claimed a

diagnostic methd, diagnostic kit, or kit composition relating to the diagnosis of a virus, the
patent was coded as emerging technology.
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3.D Spreadsheet foRelevant Technology Patent Documest

Publication Title Diagnostic| Methods | Compositiors | E.L.1.S.A| P.C.R.| Luminescence| Spectroscopy| Dengue | Flavivirus Notes Reviewed
Number Kits of of Kits Biosensors Specific| Specific By
Diagnosis
US6750009B2 | Multiple viral replicon culture systems 1 Y Ted
US20090274718A] CHIMERIC PROTEINS THAT INDUCE EFFEC 35 Y Y Ted
DIRECTED AGAINST VIRUSES
US6136538A Silent inducible virus replicons and uses thereg 17 Y Ted
US6416763B1 | Recombinant nonstructural protein subunit 10, 11, 12, Y Y Ted
vacdne against flaviviral infection 13, 14
US20030170697A] Detection and treatment of infections with 29 1 27 Y Ted
immunoconjugates
US6749857B1 | Recombinant dimeric envelope vaccine agains| 20, 21 18,19 Y Ted
flaviviral infection
US6197568B1 | Method and compositions for isolation, diagnos 1 Y Y Ted
and treatment of polyaniofbinding
microorganisms
US20090092622A] MOLECULES, COMPOSITIONS, METHODS A| 45, 47 46 Y Ted
KITS FOR APPLICATIONS ASSOCIATED WIT
FLAVIVIRUSES
US20090280471A] METHODS FOR RAPID IDENTIFICATION OF 88 Y Y Ted
PATHOGENS IN HUMANS AND ANIMALS
US20030134274A] Nucleic acid sequence detection employing 19 1 Y Y Ted
probes comprising nenucleosidic coumarin
derivatives as polynieotide-crosslinking agents
US20090226478A] Early detection of flaviviruses using the NS1 25 Y Y Ted
glycoprotein
US6190859B1 | Method and kit for detection of dengue virus 2 1 Y Ted
US6682883B1 | Diagnosis of flavivirus infection 1 Y Y Y Ted
US7378235B2 | Method for screening compounds against 1 Y Y Ted
Flaviviruses by using persistent viingected cell
system
US20040022811A] Recombinant vaccine against denguels 23 22 1 Y Ted
US7622113B2 | Monodonal antibodies that bind or neutralize 19 1 Y Y Ted
dengue virus
US7189403B2 | Attenuated flavivirus strains containing a 15 1 Y Ted
mutated M-ectodomain and their applications
US6544770B2 | Quantitation of viruses by light scattering 1 Y Y Ted
US20020150890A] Fluorescence polarization method 1 Y Y Ted
US20090176236A] Compositions and Methods for Detecting Certa 1 17 1,2 Y Y Ted
Flaviviruses, Includindembers of the Japanese
Encephalitis Virus Serogroup
US6793488B1 | Flavivirus detection and quantification assay 6 11,17 1 Y Y Y Ted
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Publication Title Diagnostic| Methods | Compositions| E.L.1.S.A| P.C.R.| Luminescence| Spectroscoy | Dengue | Flavivirus Notes Reviewed
Number Kits of of Kits Biosensors Specific| Specific By
Diagnosis
US6333150B1 | Isothermal transcription based assay for the 11, 13 1,2 18 Y Y Ted
detection and genotyping of dengue virus
US7052878B1 | Serotype and dengue group specific flurogenic 1,2 Y Y Ted
probe based PCR (TagMan) assays against th¢
respective C and NS5 genomic and 3'-noding
regions é dengue virus
US704125B2 Detection of dengue virus 1 10 Y Y Ted
US20080318266A] FLUORESCENCE POLARIZATION INSTRUM 1 Y Y Ted
AND METHODS FOR DETECTION OF EXPO;
TO BIOLOGICAL MATERIALS BY FLUORES(
POLARIZATION IMMUNOASSAY OF SALIVA|
OR BODILY FLUIDS
US20090104230A] COMPOSITIONS AND METHODS OF USING 17 9 Y Ted
CAPSID PROTEIN FROM MIRVSES AND
PESTIVIRUSES
US20080248064A] Localization and Characterization of Flavivirus 34 1 Y Y Pravin
Envelope Gylcoprotein CreB®active Epitopes
and Methods for their Use
US6117640A Recombinant vaccine made in E. coli against 2,4 1,3 Y Y Pravin
dengue virus
US4853326A Carbohydrate perturbations of viruses or viral 1, 2,17 Y Y Pravin
antigens and utilizatiofor diagnostic
prophylactic and/or therapeutic applications
US20100035231A] ANTIGEN CAPTURE ADENGUE IGA ELISA 25 1,2 Y Y Pravin
(ACAELISA) FOR THE DETECTION OF A
FLAVIVIRUS SPECIFIC ANTIBODY
US20090074781A] Dengue virus peptide vaccine and methods of 31,32 25,8 Y Y Pravin
preparing and using the same
US20080220409A] Antigen of Dengue Virus Type 1 9 1 Y Y Pravin
US20090214589A] Recombinant lentiviral vector for expression of 37 34, 36 Y Y Pravin
flaviviridae protein and applications thereof as i
vaccine
US6017535A cDNA sequence of Dengue virus serotype 1 18 1,2 Y Y Pravin
(Singapore strain)
US5824506A Dengue virus peptides and methods 7 5 1 Y Y Pravin
US6153392A Devices and methods comprising an HBCcAg frg 1 Y Y Pravin
hepatitis B virus
US593254A Methods and reagents for rapid diagnosis of 6 1 1-15 Y Y Pravin
dengue virus infection
US20070009884A] Methods and apparatuses for detecting chemig 40 1, 15, 41, Y Y Y Kara
or biological agents 80, 81
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Publication Title Diagnostic| Methods | Compositons | E.L.1.S.A| P.C.R.| Luminescence| Spectroscopy| Dengue | Flavivirus Notes Reviewed
Number Kits of of Kits Biosensors Specific| Specific By
Diagnosis

US20050272679A] Madified polynucleotides and uses thereof 3 Y Y Kara

US20040209244A] Anti-dengue virus antibodies, compositions, 30 57 Y Kara
methods and uses

US20060024766A] Bifunctional molecules 91 Y Y Kara

US20060003352A] Mass tag PCR for mutliplex diagnostics 1 Y Y Y Kara

US20050214796A] Compmsitions, methods and detection 31 1,9 23 Y Y Kara
technologies for reiterative oligonucleotide
synthesis

US20050227275A] Nucleic acid detection system 18 Y Y Y Kara

US20060172325A] Detection of nucleic acids 9 1 Y Y Kara

US20020122168A] Spectrophotometric system and method for the 1 Y Y Kara
identification and characterization of a particle |
a bodily fluid

US20040142322A] Contnhuous nonrradioactive polymerase assay 1 Y Y Kara

US20060286548A] Method of making recombinant human 1 Y Y Y Y Y Kara
antibodies for use in biosensor technology

US20060099573A] Diagnostic assays 4 Y Y Kara

US20070134695A] Dengue virus detection measured by 1 Y Y Y Kara
immunocytometry in a dendritic cell surrogate

US20070014803A] METHODS AND COMPOSITIONS FOR DIAGI 40 Y Y Y Kara
AND TREATMENF VIRAL AND BACTERIAL
INFECTIONS

US20050031588A] 2'-branched nucleosides and Flaviviridae 83 81 Y Y Kara
mutation

US20060188982A] Multiplexed analysis for determining a 1 Y Y Y Kara
serodiagnosis of viral infection

US20010024795A] Immunoassay technique using multispecific 41 1 Y Y Y Kara
molecules

US20050118603A] Target detection system having a 1 Y Y Kara
conformationally seriive probe comprising a
nucleic acid based signal transducer

US20030228571A] Method for rapid detection and identification of 1 Y Y Y Kara
viral bioagents

WO2008001084A1] MULTIPLE LABELLING FOR ANALYTE DETE 15 Y Y Amrita
MARQUAGE MULTIPLE POUR DETECTION
ANALYTIQUE

WO02009139725A1 POINT OF CARE TEST FOR THE DETECTIO 37-42 19 35-26 Y Y Amrita

EXPOSURE ORMMNITY TO DENGUE VIRUS
ANALYSE HORS LABORATOIRE POUR LA
DETECTION D'UNE EXPOSITION OU D'UNE

IMMUNITE AU VIRUS DE LA DENGUE

49



http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20050272679A120051208
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20040209244A120041021
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20060024766A120060202
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20060003352A120060105
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20050214796A120050929
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20050227275A120051013
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20060172325A120060803
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20020122168A120020905
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20040142322A120040722
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20060286548A120061221
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20060099573A120060511
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20070134695A120070614
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20070014803A120070118
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20050031588A120050210
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20060188982A120060824
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20010024795A120010927
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20050118603A120050602
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DUS20030228571A120031211
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DWO2008001084A120080103
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=recordView.do%3Fdatasource%3DT3%26category%3DPAT%26databaseIds%3DPATENT%26idType%3Duid%2Frecordid%26recordKeys%3DWO2009139725A120091119

Publication
Number
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Flavivirus
Specific

Notes

Reviewed
By

WO2004078986A1

INFECTIOUS FLAVIVIRUS PSEARTCLES

CONTAINING FUNCTIONAL PRM AND/OR E
PROTEINS | PSEUBBRTICULES DE FLAVIVI
INFECTIEUSES CONTENANT DES PROTEIN
D'ENVELOPPE PRM ET/OU E HONRELLES

26

24

Y

Amrita

CN10149165A

Competitive enzyme linked immunosorbent
assay (€ELISA) for the detection of a flavivirus
specific antibody

33

Amrita

W0O2009145810A7

ST2BASED DENGUE FEVER DIAGNOSTIC |
DIAGNOSTIC DE LA FIEVRE DENGUE BASE
SF2

17

11

Amrita

EP967484A1

METHODS FOR DETECTING OR ASSAYING
METHODES PERMETTANT DECDEREOU

D'ANALYSER UN VIRUS | METHODEN ZUM
NACHWEIS UND ZUR ANALYSE VON VIRUS

15, 16

12

13

Amrita

CN101479606A

Antigen capture antdengue lga ELISA (ACA
ELISA) for the detection of a flavivirus specific
antibody

26

Amrita

WO2007046893A4

METHODS AND COMPOSITIONS FOR
GENERATING BIOACTIVE ASSEMBLIES OF
INCREASEIOMPLEXITY AND USES | PROCH
ET COMPOSITIONS PERMETTANT DE PRO
DES ENSEMBLES BIOACTIFS DE COMPLEX
AUGMENTEE ET UTILISATIONS

30

Jenn

WO2005017488A4

METHOD AND SYSTEM FOR IDENTIFYING
BIOLOGICAL ENTITIES IN BIOLOGICAL AND
ENVIRONMENTAL SAMPLES | PROCEDE ET
SYSTEME POUR IDERRIBIES ENTITES
BIOLOGIQUES DANS DES ECHANTILLONS
BIOLOGIQUES ET DE MILIEUX AMBIANTS

34

Jenn

WO2007083147A7

HIGH THROUGHPUT TESTING FOR PRESE
MICROORGANISMS IN A BIOLOGICAL SAM
RECHERCHE A HAUT DEBIT DE-MICRO
ORGANISMES DANS UN ECHANTILLON
BIOLOGIQUE

Jenn

WO2003062408A1

VIRUSLIKE PARTICLES | PSERBRITICULES
VIRALES

11

10

Jenn
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WO2005054854A1

FLUORESCENCE POLARIZATION INSTRUM
AND MEHODS FOR DETECTION OF EXPOS
TO BIOLOGICAL MATERIALS BY FLUORES(
POLARIZATION IMMUNOASSAY OF SALIVA
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an application thereof
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METHODES D'UTILISATION
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CARACTERISER UNE PARTICULBNANSIDE
CORPOREL

Amrita

CN1360678A
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