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Executive Summary

• RZV has been exclusively retained by Honeywell to facilitate the sale of an important portfolio covering 
microarray technology. Microarrays are widely used in genome mapping and sequencing, the diagnosis 
of infectious and genetic diseases, drug discovery, pharmacogenomic research, cancer diagnostics, and 
forensic applications. 

• The global microarray analysis market is expected to reach USD 5.52 billion by 2023.(1) Major factors 
driving the growth of this market include an increased incidence of cancer, and funding for genomic 
and proteomic research, as well as the use of microarrays in applications related to Covid-19 and other 
infections diseases. 

• The Honeywell microarray portfolio includes patents related to Polymerase Chain Reaction (PCR) or 
real-time PCR, a diagnostic procedure for identifying pathogens. The portfolio also includes patents 
related to test kits (e.g., microarray readers) used to detect large amounts of biological material. The 
offered portfolio comprises over 30 assets and includes  granted patents in US, Europe, China, India, 
and Japan with priority dates as ranging from 2004 to 2010. 

• Potential buyers include: Accelerate Diagnostics, BioFire, Biogenex, CapitalBio, Charles River 
Laboratories, Eurofins Scientific, Evonetix, Exagen, Friz Biochem, GenMark Diagnostics, HTG Molecular 
Diagnostics, Illumina, Jiangsu Hechuang Biotechnology, Lucira Health, Microbio, Molecular Devices, 
Myriad Genetics, Nanosphere Health, Occam Biolabs, Perkin Elmer, QIAGEN, Roche Diagnostics, T2 
Biosystems, and Thermo Fisher Scientific, among many others. 

Portfolio 
Summary:
27 granted patents, 
3 applications
Geo Coverage:
US, CN, EP, JP, IN
Median Priority
Oct 2008
Median Expiry:
Nov 2028
Deal Structure
Seeking an outright 
sale
Encumbrances: 
Available under 
NDA
Price Expectations: 

 

2(1) https://www.marketsandmarkets.com/Market-Reports/microarray-analysis-market-55253403.html
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Portfolio Data Points
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Reference Technology Priority Patents Summary

H0006550
Oligonucleotide microarray for 

identification of pathogens
Dec 2005

US8741565B2

EP1969145B1

(FR, DE, GB)

JP4972104B2

Discloses a method of rapidly detecting a target nucleic 

acid in a biological sample. An oligonucleotide microarray 

is used for high throughput screening for the presence of 

pathogens.

H0011865 Reaction buffer for microarray Dec 2006 US9657337B2

Discloses the use of a buffer in an integrated nucleic acid 

amplification and hybridization reaction for use with a 

microarray.

H0014052 Microarray reader Jan 2007
US8124944B2

CN101589303B

Discloses a microarray reader for real-time PCR microarray 

based on evanescent wave detection.

H0016788
Programmable Oligonucleotide 

Microarray
Dec 2007

US9005931B2

CN101946006B

EP2231876B1 (DE)

Discloses a system capable of real-time, simultaneous, 

quantitative measurement of a target nucleic acids from 

pathogens in a sample. The “target nucleic acid” refers to a 

polynucleotide inherent to a pathogen that is to be 

detected.

H0016816

H0024549 

Real-time PCR microarray 

detection efficiency

Dec 2007

Jan 2010

US9480982B2

CN101952411B

US9539571B2

IN 336 330

Discloses a reactor (or microarray reader) for quantitative 

analysis of target nucleic acids using an evanescent wave 

detection technique.
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Company Product name
Accelerate Diagnostics Accelerate Pheno™ system
BioFire BIOFIRE® FILMARRAY®
Biogenex Multiple products, e.g. Xmatrx® systems
CapitalBio Multiple products, e.g. LuxScan HT24 Microarray Scanner
Charles River Provides services
Eurofins Scientific Multiple products
Exagen Multiple products
Friz Biochem CYCLE®
GenMark Diagnostics ePlex
HTG Molecular Diagnostics HTG EdgeSeq
Illumina iSeq, MiniSeq, MiSeq, NextSeq 550, NextSeq 1000 & 2000
Lucira Health NA (product under development)
Molecular Devices GenePix Microarray Systems
Myriad Genetics BRACAnalysis CDx®
Nanosphere Health NanoSphere Delivery System™ (NDS)
NEXTGENPCR NGPCR
Perkin Elmer CGX™ microarrays
Qiagen Multiple products, e.g. Rotor-Gene Q
Roche Diagnostics PCR Diagnostic Kits, Roche/454 GS20
T2 Biosystems T2Dx
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Family Ref. GEO Status Filing Date Application # Title Issue Date Patent # Est Expiry 

H0006550

CN P 29-Dec-2006 200680053490.5 OLIGONUCLEOTIDE MICROARRAY FOR IDENTIFICATION OF PATHOGENS - - -
DE G 29-Dec-2006 EP1969145 OLIGONUCLEOTIDE MICROARRAY FOR IDENTIFICATION OF PATHOGENS 16-Oct-2013 602006038899.3 29-Dec-2026
FR G 29-Dec-2006 06851950.3 OLIGONUCLEOTIDE MICROARRAY FOR IDENTIFICATION OF PATHOGENS 16-Oct-2013 1969145 29-Dec-2026
GB G 29-Dec-2006 06851950.3 OLIGONUCLEOTIDE MICROARRAY FOR IDENTIFICATION OF PATHOGENS 16-Oct-2013 1969145 29-Dec-2026
JP G 29-Dec-2006 2008-548865 OLIGONUCLEOTIDE MICROARRAY FOR IDENTIFICATION OF PATHOGENS 13-Apr-2012 4972104 29-Dec-2026
US G 28-Dec-2006 11/617,563 OLIGONUCLEOTIDE MICROARRAY FOR IDENTIFICATION OF PATHOGENS 3-Jun-2014 8,741,565 1-Feb-2032

H0007070
CN G 5-May-2006 200680025023.1 A CELL-BASED PLATFORM FOR HIGH THROUGHPUT SCREENING 11-Jul-2012 CN101218028B 5-May-2026
US G 13-May-2005 11/129,074 CELL-BASED PLATFORM FOR HIGH THROUGHPUT SCREENING 8-Dec-2009 7,629,115 13-Jan-2028

H0007171 CN G 21-Oct-2005 200580044154.X A REAL-TIME PCR MICROARRAY BASED ON EVANESCENT WAVE BIOSENSOR 6-Nov-2013 CN101501212B 21-Oct-2025
H0009726 US G 15-Feb-2007 11/706,507 ACTIVE BIOCHIP FOR NUCLEIC ACID ANALYSIS 5-Feb-2013 8,367,397 3-Nov-2029

H0011865
CN P 29-Dec-2006 200680056806.6 REACTION BUFFER FOR MICROARRAY - - -
US G 29-Dec-2006 12/520,987 REACTION BUFFER FOR MICROARRAY 23-May-2017 9,657,337 17-May-2029

H0014052
CN G 17-Jan-2007 200780049987.4 MICROARRAY READER FOR REAL TIME PCR MICROARRAY BASED ON EVANESCENT WAVE 11-Jan-2012 CN101589303B 17-Jan-2027

US G 17-Jan-2007 12/522,188 MICROARRAY READER BASED ON EVANESCENT WAVE DETECTION AND METHOD OF 
READING A MICROARRAY 28-Feb-2012 8,124,944 17-Jan-2027

H0016788

CN G 24-Dec-2007 200780102357.9 A PROGRAMMABLE OLIGONUCLEOTME MICRO ARRAY 29-Mar-2017 CN101946006B 24-Dec-2027

DE G 24-Dec-2007 EP2231876 A PROGRAMMABLE DNA CHIP DESIGN AND READOUT METHODOLOGY FOR A MAXIMUM 
SENSITIVITY 1-Aug-2012 602007024441.2 24-Dec-2027

US G 24-Dec-2007 12/810,078 PROGRAMMABLE OLIGONUCLEOTIDE MICRO ARRAY 14-Apr-2015 9,005,931 10-Sep-2028

H0016816
CN G 24-Dec-2007 200780102406.9 A REACTOR FOR THE QUANTITATIVE ANALYSIS OF NECLEIC ACIDS 29-Oct-2014 CN101952411B 24-Dec-2027
EP P 24-Dec-2007 07855763.4 A REACTOR FOR THE QUANTITATIVE ANALYSIS OF NECLEIC ACIDS - - -
US G 24-Dec-2007 12/810,151 REACTOR FOR THE QUANTITATIVE ANALYSIS OF NUCLEIC ACIDS 1-Nov-2016 9,480,982 14-Nov-2028
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Family Ref. GEO Status Filing Date Application # Title Issue Date Patent # Est Expiry 

H0020088

DE G 22-Oct-2009 EP2180066 SINGLE NUCLEOTIDE POLYMORPHISM GENOTYPING DETECTION VIA THE REAL-TIME 
INVADER ASSAY MICROARRAY PLATFORM 10-Aug-2016 602009040190.4 22-Oct-2029

GB G 22-Oct-2009 09173856.7 SINGLE NUCLEOTIDE POLYMORPHISM GENOTYPING DETECTION VIA THE REAL-TIME 
INVADER ASSAY MICROARRAY PLATFORM 10-Aug-2016 2180066 22-Oct-2029

US G 23-Oct-2008 12/257,026 SINGLE NUCLEOTIDE POLYMORPHISM GENOTYPING DETECTION VIA THE REAL-TIME 
INVADER ASSAY MICROARRAY PLATFORM 13-Sep-2011 8,017,327 5-Jul-2029

H0020090

US G 5-Oct-2011 13/253,806 METHOD FOR SINGLE NUCLEOTIDE POLYMORPHISM AND MUTATION DETECTION USING 
REAL TIME POLYMERASE CHAIN REACTION MICROARRAY 28-Jan-2014 8,637,302 25-Jan-2029

DE G 22-Oct-2009 EP2182077 METHOD FOR SINGLE NUCLEOTIDE POLYMORPHISM AND MUTATION DETECTION USING 
REAL TIME POLYMERASE CHAIN REACTION MICROARRAY 20-Nov-2013 602009020190.5 22-Oct-2029

GB G 22-Oct-2009 09173857.5 METHOD FOR SINGLE NUCLEOTIDE POLYMORPHISM AND MUTATION DETECTION USING 
REAL TIME POLYMERASE CHAIN REACTION MICROARRAY 20-Nov-2013 2182077 22-Oct-2029

US G 23-Oct-2008 12/256,979 METHOD FOR SINGLE NUCLEOTIDE POLYMORPHISM AND MUTATION DETECTION USING 
REAL TIME POLYMERASE CHAIN REACTION MICROARRAY 15-Nov-2011 8,058,005 22-Oct-2029

H0024549
IN G 20-Jan-2010 6384/DELNP/2012 A METHOD TO INCREASE DETECTION EFFICIENCY OF REAL TIME PCR MICROARRAY BY 

QUARTZ MATERIAL. 8-May-2021 366 360 30-Jan-2030

US G 1/20/2010 13/522,938 METHOD TO INCREASE DETECTION EFFICIENCY OF REAL TIME PCR MICROARRAY BY QUARTZ 
MATERIAL 10-Jan-2017 9,539,571 28-Jan-2030

H0026161 US G 20-May-2010 13/697,453 MICROARRAY READER BASED ON EVANESCENT WAVE DETECTION 19-Aug-2014 8,809,810 6-Jun-2030
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Exemplary Products

Title: Oligonucleotide microarray for identification of pathogens
US Patent US8741565B2 Est. Expiry Feb 1, 2032
Priority Dec 30, 2005 PTA 1861 days
Abstract: A method for detecting a target nucleic acid of a 
pathogen in a test sample, the method comprising preparing a 
target nucleic acid detecting reagent and contacting the target 
nucleic acid detecting reagent with an oligonucleotide microarray. 
A kit for detecting a target nucleic acid of a pathogen in a test 
sample is also described. The kit comprises at least one primer pair 
and an oligonucleotide microarray comprising at least one probe.
Family Members: JP, EP (DE, FR, GB)

Family H0006550

9
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US8741565B2 1. A method for detecting a target nucleic acid of two or more different pathogens in a biological sample 
from a patient, said method comprising:

amplifying the target nucleic acids in the sample utilizing at least first and second primer pairs that bind 
conserved regions in two or more different pathogens, wherein the first and second primer pairs are SEQ 
ID NOS: 1-2, corresponding to gram-positive and gram-negative bacteria, respectively, and SEQ ID 
NOS: 7-8, corresponding to enteroviruses;

contacting the amplified target nucleic acids with an oligonucleotide microarray, said microarray 
including two or more probes or sets of probes comprising polynucleotide sequences complementary to 
two or more different pathogens, wherein the probes comprise polynucleotide sequences selected from 
the group consisting of SEQ ID NOS: 13-21, corresponding to Streptococcus, Salmonella, 
Staphylococcus, Mycoplasma, L. monocytogenes, N. meningitides, and SEQ ID NOS: 23-52, 
corresponding to E. coli, H. influenzae, B. burgdorferi, Leptospira, Proteus, Anaerobacter, M. 
tuberculosis, Enterococcus, Poliovirus 1, Enterovirus 71, Enterovirus 70, Echovirus 2, Echovirus 4, 
Echovirus 6, Echovirus 9, Echovirus 11, Echovirus 12, Echovirus 26, Coxsackievirus A13, 
Coxsackievirus A15, Coxsackievirus A18, Coxsackievirus A20, Coxsackievirus A21, Coxsackievirus B3-
A, Coxsackievirus B3-C, HSV-1, and HSV-2; and

detecting binding of amplified target nucleic acids to the probes, wherein binding to a probe indicates the 
presence of the polynucleotide sequence to which the probe is complementary in the sample.

Family H0006550 - Representative Claim

10
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Exemplary Products

Title: Cell-based platform for high throughput screening
US Patent US7629115B2 Est. Expiry Jan 13, 2028
Priority May 13, 2005 PTA 975 days
Abstract: The present invention relates to an apparatus for testing 
multiple sample compounds for their biological effect comprising a 
porous block having substantially planar top and bottom surfaces. 
The top surface comprises a plurality of cell adhesive regions and 
cell dis-adhesive regions and the bottom surface provides multiple 
sites to load the sample compounds. These sites are located 
opposite from the cell adhesive regions on the top surface of the 
porous block. In certain embodiments, the invention further 
comprises at least one dissolvable layer which provides multiple 
sites to load the sample compounds.
Family Members: CN

Family H0007070

11
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US7629115B2 1. An apparatus for testing multiple sample compounds for their 

biological effect comprising a porous block having substantially 

planar top and bottom surfaces, said top surface comprising a 

plurality of cell adhesive regions and cell dis-adhesive regions, said 

bottom surface providing multiple sites to load said sample 

compounds, said sites located opposite from said cell adhesive 

regions on said top surface of said porous block;

wherein when sample compounds are loaded to the sites, they diffuse 

through the porous block to the oppositely positioned cell adhesive 

regions.

Family H0007070 - Representative Claim

12
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Exemplary Products

Title: Real-time PCR microarray based on an evanescent wave 
biosensor
Patent CN101501212B Est. Expiry Oct 21, 2025
Priority Oct 22, 2004 PTA n/a
Abstract: A system and method for simultaneous, quantitative 
measurement of nucleic acids in a sample. Fluorescently tagged amplicons of 
the target nucleic acids are localized on a substrate surface by hybridization 
to oligopobes that have been arrayed and tethered to the substrate surface 
in a pre-determined, two-dimensional pattern. The hybridized, amplicons are 
then detected by exciting their fluorescent tags using an evanescent wave 
flight of the appropriate wave-length. Because of the limited penetration of 
the evanescent wave (about 100-300 nm), the fluorescently tagged 
nucleotides in the remainder of the reaction cell do not fluoresce. By 
measuring the fluorescence at various locations on the substrate surface, the 
current abundance of hybridized amplicons of each of the target nucleic acids 
can be determined.; The analytic techniques of real time PCR may then be 
used to obtain accurate, quantitative measurements for each of the nucleic 
acids in the sample.

Family Members: n/a

Family H0007171

13
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CN101501212B 1.在微阵列中定量分析多个靶核酸的方法，其包括: 提供具有反应室的筒，其用于扩增靶核酸且在相同的
反应室中使靶核酸与在有上表面的基底上的多个探针进行杂交；提供与所述基底上表面附着且排列于其
上的多个寡探针，所述寡探针特异于所述多个靶核酸并且处于预定的二维模式；提供具有所述靶核酸的
荧光标记的扩增子的溶液，其中所述荧光标记的扩增子通过扩增反应制备，所述扩增反应包括在荧光标
记的核苷酸存在下的变性、退火和延伸；将所述荧光标记的扩增子与所述寡探针在所述扩增反应的所述

退火步骤期间杂交；使用预定波长的渐消波，由与所述寡探针杂交的所述荧光标记的扩增子激活荧光，
但不由溶液中未掺入到扩增子中的荧光标记的核苷酸或溶液中未结合到一个或多个寡探针的荧光标记的
扩增子激活荧光；以及同时检测所述荧光以用于定量分析所述靶核酸。

1. the method for a plurality of target nucleic acids of quantitative analysis in microarray, it comprises:

Cylinder with reaction chamber is provided, and it is used for amplifying target nucleic acid and makes target nucleic acid and 
hybridize at suprabasil a plurality of probes that upper surface is arranged at identical reaction chamber;

Provide and adhere to described upper surface of substrate and arrange thereon a plurality of few probe, described few probe is 
specific to described a plurality of target nucleic acid and is in predetermined two-dimensional model;

The solution of the fluorescently-labeled amplicon with described target nucleic acid is provided, and wherein said fluorescently-
labeled amplicon prepares by amplified reaction, and described amplified reaction is included in sex change, annealing and the 
extension under fluorescently-labeled Nucleotide existence;

Described fluorescently-labeled amplicon and described few probe are hybridized during the described annealing steps of 
described amplified reaction;

Use the evanescent wave of predetermined wavelength, activate fluorescence by the described fluorescently-labeled amplicon 
with described few probe hybridization, activate fluorescence but can't help not to be incorporated in solution the fluorescently-
labeled amplicon that is not attached to one or more few probes in fluorescently-labeled Nucleotide in amplicon or solution; And
Detect simultaneously described fluorescence to be used for the described target nucleic acid of quantitative analysis.

Family H0007171 - Representative Claim
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Exemplary Products

Title: Active biochip for nucleic acid analysis
US Patent US8367397B2 Est. Expiry Nov 3, 2029
Priority Feb 15, 2007 PTA 992 days
Abstract: Embodiments of the invention relate to an active biochip 
for nucleic acid analysis. The biochip comprises an inlet for 
introducing a nucleic acid sample, fluid channels, valves in contact 
with the fluid channels and pumps in contact with the fluid channels 
and adapted to generate a carrier gas or move a buffer through a 
portion of the fluid channels. The biochip also includes one or more 
hydroxyapatite columns for separating a portion of the nucleic acid 
sample, buffer reservoirs in contact with the fluid channels and 
positioned near the pumps, air exits, a waste reservoir and a nucleic 
acid analysis region.
Family Members: n/a

Family H0009726
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US8367397B2 1. An active biochip for nucleic acid analysis, the biochip comprising:
a nucleic acid sample;
an inlet, for introducing the nucleic acid sample;
one or more fluid channels;
two or more valves, comprising hydrogels enclosed by an elastic and waterproof polymer in 
contact with the fluid channels;
two or more pumps, in contact with the fluid channels and adapted to generate a carrier gas;
one or more hydroxyapatite columns, for separating a portion of the nucleic acid sample;
one or more high salt buffer reservoirs containing one or more high salt buffers, in contact with 
the one or more fluid channels and positioned adjacent to at least one pump;
one or more low salt buffer reservoirs containing one or more low salt buffers, in contact with 
the one or more fluid channels and positioned adjacent to at least one pump;
one or more air exits, positioned within or adjacent at least one pump and adapted to relieve gas 
pressure buildup;
a waste reservoir; and
a nucleic acid analysis region
wherein the biochip is a microfluidic biochip and whole-sealed.

Family H0009726 - Representative Claim
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Exemplary Products

Title: Reaction buffer for microarray
US Patent US9657337B2 Est. Expiry May 17, 2029
Priority Dec 29, 2006 PTA 870 days
Abstract: Embodiments of the present invention relate to a buffer 
composition for an integrated nucleic acid amplification and 
hybridization reaction. The buffer comprise about 50-200 mM of a 
salt, about 10-30 mM Tris-HCl, about 2-10M Water soluble 
magnesium salt, about 0.05-1.5% surfactant, about 0.05-0.15 mg/ml 
stabilizing protein about 50-300 nM of one or more primers, about 
20-150 uM of one or more dNTPs, about 5-15% glycerine, about 0.5-
1.5% formamide and at least about 5 unit/ml polymerase.
Family Members: CN (pending)

Family H0011865
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US9657337B2 1. A method for the detection or quantification of a nucleic acid in an integrated nucleic acid amplification and 
hybridization reaction performed within a microarray, the method comprising:
selecting one or more primer(s), each with a length between 15 and 40 nucleotides and a melting temperature 
between about 55 degrees Celsius and about 65 degrees Celsius;
amplifying a nucleic acid with the one or more primer(s) in a buffer, where the amplifying comprises cycles of:
denaturing the nucleic acid in the buffer by increasing the temperature of the nucleic acid in the buffer to a first 
temperature of 94-98°C.;
annealing the nucleic acid and the one or more primer(s) in the buffer by decreasing the first temperature to a second 
temperature, the second temperature 5°C. below the melting point of the primer(s); and
elongating the annealed nucleic acid by increasing the second temperature to a third temperature of 72°C.; and
hybridizing the amplified nucleic acid in the buffer to probes within the microarray; and wherein the buffer 
comprises:
about 100 mM KCl;
about 20 mM Tris-HCl;
about 5 mM MgCl2
about 0.1% triton X-100;
about 0.1 mg/ml BSA;
about 100-200 nM of the one or more primers;
about 100 μM of one or more dNTPs;
about 10% glycerine;
about 1% formamide; and
about 10 units/ml polymerase.

Family H0011865 - Representative Claim
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Exemplary Products

Title: Microarray reader based on evanescent wave detection and 
method of reading a microarray
US Patent US8124944B2 Est. Expiry Jan 17, 2027
Priority Jan 17, 2007 PTA 0
Abstract: A microarray reader (100) comprises a light source (102), 
beam shaping elements (104) positioned near the light source 
(102), a moving stage (124) supporting one or more of the light 
source (102) and beam shaping elements (104), an optical 
substrate (112) supporting an immobilized microarray, a reaction 
chamber (116) in contact with the optical substrate (112) and 
encapsulating buffer solution, a heating/cooling component (118) 
in contact with the reaction chamber (116), a synchronization 
circuit, an optical filter (108) and an imaging sensor (106) 
positioned near the optical filter (108)
Family Members: CN

Family H0014052
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US8124944B2 1. A microarray-reader, comprising:
a light source;
beam shaping elements, positioned near the light source;
a moving stage, supporting one or more of the light source and beam 
shaping elements;
an optical substrate, supporting an immobilized microarray;
a reaction chamber, in contact with the optical substrate and encapsulating 
a buffer solution;
a heating/cooling component, in contact with the reaction chamber;
a synchronization circuit;
an optical filter; and
an imaging sensor, positioned near the optical filter;
wherein the substrate is at least partially contacted with a multilayer 
reflective or absorptive coating that acts as a position marker.

Family H0014052 - Representative Claim
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Exemplary Products

Title: Programmable oligonucleotide micro array
US Patent US9005931B2 Est. Expiry Sep 10, 2028
Priority Dec 24, 2007 PTA 261 days
Abstract: A programmable probe design of DNA micro array and 
detection methodology is provided. DNA probes, which are 
complemented with the target DNA, are designed and classified 
into groups according to optimum hybridization temperature. The 
probes are arrayed by the group and immobilized on the substrate 
surface of the DNA micro array. The control system, imaging 
system and temperature control system are programmed to 
cooperate with each other during the detection process. This 
design increases the detection capabilities of the parallel-analysis 
system.
Family Members: CN, EP (DE)

Family H0016788
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US9005931B2 1. A quantitative method for analyzing target nucleic acids, comprising
obtaining a substrate with three or more groups of different target nucleic acid probes 
immobilized in independent lines on an upper surface of the substrate, wherein each group 
has three or more probes, the probes within each group are different from probes in other 
groups, and the probe groups are arrayed on the substrate in order of decreasing 
hybridization temperature, but probes within each line have optimal hybridization 
temperatures within five percent of each other;
annealing one or more fluorescently tagged target amplicons to target nucleic acid probes;
independently and sequentially activating a fluorescence response from fluorescently 
tagged target amplicons hybridized to each line of target nucleic acid probes at the 
hybridization temperature of each group;
independently and sequentially detecting each fluorescence response for a quantitative 
analysis of one or more target nucleic acids at the hybridization temperature of each line of 
target nucleic acid probes;
wherein the activating of the each fluorescence response is by using an evanescent wave of 
a predetermined wavelength.

Family H0016788 - Representative Claim
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Exemplary Products

Title: Reactor for the quantitative analysis of nucleic acids
US Patent US9480982B2 Est. Expiry Nov 14, 2028
Priority Dec 25, 2007 PTA 326 days
Abstract: A reactor for the quantitative analysis of target nucleic 
acids using an evanescent wave detection technique and a method 
of use thereof is provided. The reactor includes a substrate with a 
cavity, a buffer layer arranged over the substrate; a cover plate 
arranged over the buffer layer, and inlet and outlet ports. The 
reactor is thermally and chemically stable for PCR processing and 
suitable for an evanescent wave detection technique.
Family Members: CN, EP (Pending)

Family H0016816
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US9480982B2 1. A reactor for the quantitative analysis of target nucleic acids, comprising:
a thermally conductive polypropylene substrate having a first planar opposing surface, and a 
cavity;
a buffer layer comprising water-impermeable sealant arranged over and adhered to the first 
planar opposing surface of the substrate;
a K9 optical glass cover plate with probes tethered to the interior surface of the cover plate in a 
known two-dimensional pattern, where the cover plate is arranged over the buffer layer, the 
cover plate in combination with the cavity, the first planar opposing surface, and buffer layer 
defining a reaction chamber; and
at least one inlet port and at least one outlet port communicating with the reaction chamber 
through the substrate enabling the passage of fluid comprising a sample to be analyzed, 
analytical reagents, and/or reactants from an external source into and through the reaction 
chamber, and thereby defining a fluid flow path;
wherein the reactor is configured for quantitative analysis of target nucleic acids using a 
polymerase chain reaction (PCR) process and an evanescent wave detection technique where the 
evanescent wave enters the reaction chamber through the cover plate to which the target nucleic 
acid probes are tethered.

Family H0016816 - Representative Claim
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Exemplary Products

Title: Single nucleotide polymorphism genotyping detection via 
the real-time invader assay microarray platform
US Patent US8017327B2 Est. Expiry Jul 5, 2029
Priority Oct 23, 2008 PTA 255 days
Abstract: A method and apparatus for real-time, simultaneous, 
quantitative measurement for detecting a single nucleotide 
polymorphism in a target nucleic acid is provided. This method 
involves combining a polymerase chain reaction (PCR) technique 
with invader assay technique.
Family Members: CN, EP (DE, GB)

Family H0020088
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US8017327B2 1. A method for detecting a single nucleotide polymorphism in a target nucleic acid comprising:
(a) providing (i) a linear or two-dimensional microarray of discrete regions, each having a defined area, formed on 
an upper surface of a solid support, each region of the microarray comprising a signal probe and an invader probe, 
wherein the signal probe or the signal and the invader probe are immobilized on the upper surface, and (ii) a 
plurality of different samples having an amplified target nucleic acid suspected of having a single polynucleotide 
polymorphism at discrete regions in the microarray,
wherein the invader probe comprises sequences selected to anneal to a single-strand of the amplified target nucleic 
acid 5′ to the single polynucleotide polymorphism and a 3′ most nucleotide that does not anneal to the single 
polynucleotide polymorphism, wherein the signal probe comprises a fluorescent label linked to sequences selected 
to not anneal to the single-strand of the amplified target nucleic acid or to the invader probe linked to sequences 
selected to anneal to the target nucleic acid with a single nucleotide polymorphism, wherein the signal probe 
further comprises a fluorescence quencher linked to the sequences selected to anneal to the single-strand of the 
amplified target nucleic acid;
(b) annealing at each discrete region in the microarray the invader probe and the signal probe to the single-strand 
of the amplified target nucleic acid suspected of having a single polynucleotide polymorphism to provide a sample 
complex;
(c) contacting the sample complex with a flap endonuclease to activate a fluorescence response; wherein if the 
signal probe anneals to the single-strand of the amplified target nucleic acid at a single polymorphic nucleotide, the 
flap endonuclease cleaves the signal probe 3′ to the single polymorphic nucleotide producing a cleaved 5′ flap 
sequence that produces the fluorescent response; and
(d) detecting the fluorescence response in the discrete regions, wherein fluorescence in a discrete region is 
indicative of the presence of the single nucleotide polymorphism in the sample.

Family H0020088 - Representative Claim
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Exemplary Products

Title: Method for single nucleotide polymorphism and mutation 
detection using real time polymerase chain reaction microarray
US Patent US8058005B2 Est. Expiry Oct 22, 2029
Priority Oct 23, 2008 PTA 364 days
Abstract: A method and apparatus for real-time, simultaneous, 
qualitative measurement of one or more single nucleotide 
polymorphisms in one or more target nucleic acids is provided. 
This method involves combining a polymerase chain reaction (PCR) 
technique with an evanescent wave technique.
Family Members: US, CN, EP (DE, GB)

Family H0020090

27



RZVRZV International
IP AdvisoryRZV

US8058005B2 1. A qualitative method for determining one or more single nucleotide polymorphisms in one or more target nucleic 
acids comprising:
(a) independently hybridizing over a temperature gradient one or more fluorescently tagged target amplicons to 
two or more target nucleic acid probes immobilized in independent areas on an upper surface of a substrate, 
wherein the sequences of the two or more target nucleic acid probes differ so as to represent one or more single 
nucleotide polymorphisms;
(b) independently activating a fluorescence response from each of the one or more fluorescently tagged target 
amplicons hybridized to the two or more target nucleic acid probes immobilized in independent areas on the upper 
surface of the substrate using an evanescent wave of a predetermined wavelength;
(c) independently detecting each fluorescence response;
(d) independently analyzing each fluorescence response;
(e) independently differentially hybridizing each of the one or more fluorescently tagged target amplicons 
hybridized to each of the two or more target nucleic acid probes to provide a melting curve for each of the one or 
more fluorescently tagged target amplicons hybridized to each of the two or more target nucleic acid probes; and
(f) independently analyzing each melting curve, the Tm of each melting curve, or the ratio of the fluorescence of 
the two or more target nucleic acid probes at a selected temperature to qualitatively determine whether the one or 
more target nucleic acid sequence has one or more single nucleotide polymorphisms, wherein the analyzing each 
melting curve comprises a comparison of hybridization signal at a single temperature, a comparison of 
hybridization signal over a temperature range, or a detection of a melting temperature (Tm) change using a melting 
curve.

Family H0020090 - Representative Claim
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US8637302B2 1. An apparatus comprising:
a closed reactor comprising:
a substrate having opposing first and second planar opposing surfaces, the substrate having a cavity and a refractive index greater than a 
refractive index of water;
a buffer layer arranged over the first planar surface of the substrate;
a cover plate arranged over the buffer layer and the cavity, the cover plate in combination with the cavity and buffer layer defining a reaction 
chamber; and
at least one inlet port and at least one outlet port to communicate with the reaction chamber through the substrate to enable the passage of 
fluid from an external source into and through the reaction chamber;
a temperature control system coupled to the closed reactor to cycle the temperature of a buffer solution contained within the closed reactor to 
enable a plurality of polymerase chain reactions,
wherein the buffer solution is substantially in contact with the first surface of the substrate and being capable of sustaining a plurality of 
polymerase chain reactions, a plurality of hybridization reactions, and containing one or more fluorescently tagged primers, one or more 
optionally fluorescently tagged dNTPs, and one or more target nucleic acids;
two or more target nucleic acid probes, each consisting of a short oligonucleotide with 30-50% G+C content, and with a discriminating 
nucleotide located near the middle of each probe;
a light source coupled to the closed reactor to provide a ray of light having a wavelength chosen to activate one or more fluorescently tagged 
target amplicons hybridized to two or more target nucleic acid probes immobilized in independent areas on the first surface of the substrate, 
incident on an interface between the substrate and the buffer solution at an angle chosen to propagate an evanescent wave into the buffer 
solution; and
a detector coupled to the closed reactor to detect the one or more fluorescent responses emitted by one of the one or more fluorescently 
tagged target amplicons hybridized to two or more target nucleic acid probes immobilized in independent areas on the first surface of the 
substrate.

Family H0020090 - Representative Claim
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Exemplary Products

Title: Method to increase detection efficiency of real time PCR 
microarray by quartz material
US Patent US9539571B2 Est. Expiry Jan 28, 2030
Priority Jan 20, 2010 PTA 8 days
Abstract: A reactor for the quantitative analysis of target nucleic 
acids using an evanescent wave detection technique and a method 
for the quantitative analysis of target nucleic acids are provided. 
The reactor includes a substrate with a cavity, a buffer layer 
arranged over the substrate, a quartz cover plate arranged over 
the buffer layer, and inlet and outlet ports. The reactor is thermally 
and chemically stable for PCR processing and suitable for an 
evanescent wave detection technique.
Family Members: IN 

Family H0024549
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US9539571B2 1. A reactor for the quantitative analysis of target nucleic acids, comprising:
a substrate having a first planar opposing surface and a second planar opposing 
surface, the first planar opposing surface of the substrate having a cavity;
a buffer layer comprising a water-impermeable sealant arranged over the first 
planar surface of the substrate;
a quartz cover plate modified with amino-silane and a functional group, wherein 
the cover plate is arranged over the buffer layer, the cover plate in combination 
with the cavity and buffer layer defining a reaction chamber; and
nucleic acid probes tethered to the interior surface of the quartz cover plate in a 
known, two-dimensional pattern;
wherein the quartz cover plate has less fluorescent background than optical glass 
k9 for quantitative analysis of target nucleic acids by an evanescent wave 
detection technique.

Family H0024549 - Representative Claim
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Exemplary Products

Title: Microarray reader based on evanescent wave detection
US Patent US8809810B2 Est. Expiry Jun 6, 2030
Priority May 20, 2010 PTA 17 days
Abstract: The disclosure relates to a microarray reader that includes a light 
source which emits light and beam shaping elements positioned near the 
light source to direct the light. The microarray reader further includes a 
microarray that is at least formed of an optical substrate and a reaction 
chamber in contact with the optical substrate. A buffer solution is 
encapsulated by the optical substrate and the reaction chamber and a 
holder aligns the microarray relative to the light source such that when 
light hits the buffer solution molecules in the buffer solution are excited to 
emit fluorescent light. A temperature control component is thermally 
engaged with the holder such that the temperature control component 
adjusts the temperature of the buffer solution. The microarray reader 
further includes a sensor that receives the fluorescent light emitted by the 
excited molecules in the buffer solution to generate a signal.

Family Members: none

Family H0026161
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US8809810B2 1. A microarray reader, comprising:
a light source that emits light;
beam shaping elements positioned near the light source to direct the light;
a moving stage supporting the light source and beam shaping elements;
a microarray that includes an optical substrate and a reaction chamber in contact with the optical 
substrate;
a buffer solution encapsulated by the optical substrate and the reaction chamber;
a holder that aligns the microarray relative to the light source such that when light hits the buffer 
solution certain molecules in the buffer solution are excited to emit fluorescent light;
a temperature control component thermally engaged with the holder such that the temperature 
control component adjusts the temperature of the buffer solution;
a sensor that receives the fluorescent light emitted by the excited molecules in the buffer solution 
to generate a signal;
wherein the holder includes a first baffle that engages a first side of the microarray when the 
microarray is appropriately positioned within the holder;
wherein the holder includes a second baffle that engages a second side of the microarray when the 
microarray is appropriately positioned within the holder; and
wherein the holder includes a third baffle that engages a third side of the microarray when the 
microarray is appropriately positioned within the holder.

Family H0026161 - Representative Claim
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