
12,168,797 Infringement Claim Chart 

Appendix A: Infringement Claim Chart for U.S. Patent No. 12,168,797 and QX600 

Bio-Rad’s QX600 Droplet Digital PCR (ddPCR) System (“QX600”) infringes Claims 1–2, 5–11, 13–15, 18–19, and 21 of U.S. Patent 
No. 12,168,797 (“the ’797 Patent”).  Reference to the QX600 will be understood to refer to all versions of the system, e.g., the QX600 
Droplet Digital PCR System and the QX600 AutoDG Droplet Digital PCR System, including all the various additional devices, 
software, accessories, and/or components used in connection with any version. 

As non-limiting examples, Caltech identifies where and how the QX600 comprises each and every element of the below claimed 
systems.  Elements from other charts included with these Infringement Contentions may be used in combination with the below to 
meet elements of the claimed systems, and Caltech incorporates all such other charts here by reference. 

On information and belief, the QX600 is used with other devices, accessories, and components to meet the elements of claimed 
systems of the ’797 Patent.  See CT0481927 at CT0481928–CT0481944 and CT0481945 at CT0481946–CT0481962.  A list of non-
limiting examples of such devices, accessories, and/or components include:  

 The QX600 Droplet Reader;
 Software, such as the QX Manager Software (Premium and/or Standard Editions);
 A droplet generator, such as the Bio-Rad Automated Droplet Generator and/or QX200 Droplet Generator;
 A thermal cycler, such as the C1000 Touch Thermal Cycler with 96-Deepwell Reaction Module and/or PTC Tempo Deepwell

Thermal Cycler;
 A plate sealer, such as the PX1 PCR Plate Sealer;
 ddPCR kits and reagents, such as

o PrimePCR ddPCR Assays,
o ddPCR Multiplex Supermix,
o ddPCR Supermixes for Probes (No dUTP),
o ddPCR Supermix for Probes,
o One-Step RT-ddPCR Advanced Kit for Probes,
o ddPCR Buffer Control for Probes,
o Residual DNA Quantification Supermixes,
o QX200 ddPCR EvaGreen Supermix,
o QX200 Buffer Control for EvaGreen, and
o ddPCR Library Quantification Kit for Illumina TruSeq;

 Consumables, such as
o ddPCR 96-Well Plates,
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o Droplet Generation Oil for Probes,  
o QX200 Droplet Generation Oil for EvaGreen,  
o Droplet Reader Oil,  
o DG8 Cartridges and DG8 Gaskets,  
o DG8 Cartridge Holders,  
o pierceable foil such as the PCR Plate Heat Seal,  
o DG32 Cartridges for AutoDG,  
o Pipet Tips for AutoDG,  
o Pipet Tip Waste Bin for AutoDG; 

 PrimePCR Primers, Assays and Arrays; 
 Each of the assays identified in these Infringement Contentions; and/or  
 Any other devices, software, accessories, and components that Bio-Rad instructs or encourages its customers and end users to 

use with the QX600. 

Bio-Rad directly infringes the Asserted Claims by making, using, offering to sell, and/or selling the QX600 alone and/or with the 
above-listed devices, software, accessories, and/or components within the United States or by importing the QX600 alone and/or with 
the above-listed devices, software, accessories, and/or components to the United States.  The QX600 alone and/or with the above-
listed devices, software, accessories, and/or components meets each and every element of the below claimed systems.  By way of non-
limiting example, Bio-Rad offers to sell the QX600 in connection with (but not exclusively with) the accompanying QX Manager 
Software to meet each and every element of the Asserted Claims. 

Bio-Rad also indirectly infringes the Asserted Claims by providing the QX600 alone and/or with the above-listed devices, software, 
accessories, and/or components.  Bio-Rad induces customers and/or end users to infringe by providing the QX600 to such customers 
and/or end users, or by providing the QX600 in combination with the above-listed devices, software, accessories, and/or components 
to such customers and/or end users, for use in a way that meets every element of the Asserted Claims as described below and 
throughout these Infringement Contentions in violation of 35 U.S.C. § 271(b).  By way of non-limiting example, Bio-Rad provides 
such customers and/or end users with the QX600 and the accompanying QX Manager Software for use in a way that meets each and 
every element of the Asserted Claims. 

Bio-Rad also contributes to the infringement of customers and/or end-users by providing the QX600 to such customers and/or end 
users, or by providing the QX600 in combination with the above-listed devices, software, accessories, and/or components to such 
customers and/or end users, and such customers and/or end-users then use the QX600 alone and/or with the above-listed devices, 
software, accessories, and/or components to meet every element of the Asserted Claims as described below and throughout these 
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Infringement Contentions in violation of 35 U.S.C. § 271(c).  By way of non-limiting example, such customers and/or end users use 
the QX600 and the accompanying QX Manager Software for use in a way that meets each and every element of the Asserted Claims. 

On information and belief, Bio-Rad also supplies or causes to be supplied in or from the United States all or a substantial portion of 
the QX600 and/or the above-listed devices, software, accessories, and/or components such that Bio-Rad induces the infringement of 
customers or end users outside the United States in violation of 35 U.S.C. § 271(f)(1).  For like reasons as described above, Bio-Rad 
contributes to the infringement of customers or end users outside the United States in violation of 35 U.S.C. § 271(f)(2). 

Caltech alleges direct and indirect infringement both literally and under the doctrine of equivalents. 

As non-limiting examples, Caltech identifies where and how the QX600 meets each and every element of the below claimed systems. 

Claims Exemplary Disclosure of Accused Product 

[1.pre] 

1. A system comprising: 

To the extent the preamble is found to be limiting, the QX600 is a system comprising each and every 
element below, both literally and under the doctrine of equivalents. 

For example, the QX600 is a “system” comprising multiple components, each of which is itself a 
“system,” including at least a droplet generator (QX200 Droplet Generator or AutoDG), QX600 
Droplet Reader, thermal cycler, and a computer, as well as software and consumables. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479276 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479278 

 

According to at least the examples provided above, and as explained in further detail for each and 
every element below, the QX600 and QX600 Droplet Reader are systems comprising each and every 
element of independent claim 1, both literally and under the doctrine of equivalents. 
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Claims Exemplary Disclosure of Accused Product 

[1.a] 

a sample chamber 
configured to house a 
sample and analyte-
specific reagent 
mixtures of analyte-
specific hybridization 
probes and multiple 
fluorophores; 

The QX600 comprises a sample chamber configured to house a sample and analyte-specific reagent 
mixtures of analyte-specific hybridization probes and multiple fluorophores, both literally and under 
the doctrine of equivalents. 

For example, the QX600 ddPCR workflow includes combining a sample (e.g., DNA or RNA) with an 
analyte-specific reagent mixture (e.g., primers, probes, and Bio-Rad ddPCR supermix). See, e.g.: 
 

 

CT0479068 at CT0479089 

 

The analyte-specific reagent mixtures (e.g. primers, probes, and Bio-Rad ddPCR supermix) include 
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Claims Exemplary Disclosure of Accused Product 

certain PCR supermixes for probe-based assays, including hydrolysis probe-based assays. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

CT0479068 at CT0479138 

 

The analyte-specific reagent mixture includes analyte-specific hybridization probes and multiple 
fluorophores.  Probes in Bio-Rad’s probe-based assays include sequence-specific molecules attached 
to fluorescent reporter molecules. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0481963 at CT0481965–CT0481966 

 

The analyte-specific reagent mixture is combined with the sample (e.g., DNA or RNA) and placed in 
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Claims Exemplary Disclosure of Accused Product 

a tube or ddPCR 96-Well Plate. See, e.g.: 

 

 

CT0479286 at CT0479324 

 

After combining the sample (e.g., DNA or RNA) with the analyte-specific reagent mixtures (e.g. 
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Claims Exemplary Disclosure of Accused Product 

primers, probes, and Bio-Rad ddPCR supermix), a droplet generator fractionates the combination into 
droplets within the tubes or 96-well plate. See e.g.: 

 

 

CT0479068 at CT0479089 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479286 at CT0479338 

 

The 96-well plate containing the droplets is then inserted into the QX600 Droplet Reader for analysis: 
See, e.g.: 

 

BIO-RAD EX.1009.012



 

-13- 
 

Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479089 

 

BIO-RAD EX.1009.013



 

-14- 
 

Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479114 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479115 

 

According to at least the examples above, the QX600 comprises a sample chamber (e.g., the volume 
within the QX600 Droplet Reader within which the 96-well plate is inserted) configured to house a 
sample (e.g., DNA or RNA) and analyte-specific reagent mixtures of analyte-specific hybridization 
probes and multiple fluorophores (e.g., primers, probes, and Bio-Rad ddPCR supermix mixed 
together), both literally and under the doctrine of equivalents. 
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Claims Exemplary Disclosure of Accused Product 

[1.b] 

a multi-channel detector to 
detect: 

The QX600 comprises a multi-channel detector, both literally and under the doctrine of equivalents. 

 

The QX600 Droplet Reader within the QX600 comprises a multi-channel detector (e.g., a six-color 
detector). See, e.g.: 

 

CT0479068 at CT0479090 

 

According to at least the examples above, the QX600 comprises a multi-channel detector (e.g., a six-
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Claims Exemplary Disclosure of Accused Product 

color detector), both literally and under the doctrine of equivalents. 

 

[1.b.1] 

a first electromagnetic 
signal at a first 
wavelength from the 
sample chamber, the 
first electromagnetic 
signal generated by 
excitement of a first 
fluorophore of the 
multiple fluorophores; 

The multi-channel detector detects a first electromagnetic signal at a first wavelength from the sample 
chamber, the first electromagnetic signal generated by excitement of a first fluorophore of the multiple 
fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a FAM fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the FAM fluorophore’s excitation wavelength. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 
The FAM fluorophore emits a first electromagnetic signal in a FAM fluorophore emission wavelength 
(e.g., 517 nm) upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 
 
The FAM fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and 
ATTO 590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 
fluorophore excitation wavelength. See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 
 
According to at least the examples above, the multi-channel detector (e.g., the QX600 Droplet 
Reader’s six-color detector) detects a first electromagnetic signal at a first wavelength (e.g., 517 nm) 
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Claims Exemplary Disclosure of Accused Product 

from the sample chamber, the first electromagnetic signal generated by excitement (e.g., interrogation) 
of a first fluorophore (e.g., the FAM fluorophore) of the multiple fluorophores (e.g., FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590), both literally and under the doctrine of equivalents. 
 
While FAM is designated here as the example first fluorophore and its emission wavelength is 
designated as the first wavelength, the first fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the second, third, or fourth 
fluorophores, and the first wavelength is the emission wavelength of that fluorophore. 
 

[1.b.2] 

a second electromagnetic 
signal at a second 
wavelength from the 
sample chamber, the 
second electromagnetic 
signal generated by 
excitement of a second 
fluorophore of the 
multiple fluorophores; 

 

 

The multi-channel detector detects a second electromagnetic signal at a second wavelength from the 
sample chamber, the second electromagnetic signal generated by excitement of a second fluorophore 
of the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a HEX fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the HEX fluorophore’s excitation wavelength. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 
The HEX fluorophore emits a second electromagnetic signal in a HEX fluorophore emission 
wavelength (e.g., 556 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, 
e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 
 
The HEX fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and 

BIO-RAD EX.1009.023



 

-24- 
 

Claims Exemplary Disclosure of Accused Product 

ATTO 590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 
fluorophore excitation wavelength. See, e.g.: 

 
 
CT0479068 at CT0479090 
 
 
According to at least the examples above, the multi-channel detector (e.g., the QX600 Droplet 
Reader’s six-color detector) detects a second electromagnetic signal at a second wavelength (e.g., 556 
nm) from the sample chamber, the second electromagnetic signal generated by excitement (e.g., 
interrogation) of a second fluorophore (e.g., the HEX fluorophore) of the multiple fluorophores (e.g., 
FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590), both literally and under the doctrine of equivalents. 
 
While HEX is designated here as the example second fluorophore and its emission wavelength is 
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Claims Exemplary Disclosure of Accused Product 

designated as the second wavelength, the second fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, third, or fourth 
fluorophores, and the second wavelength is the emission wavelength of that fluorophore. 
 

[1.b.3] 

a third electromagnetic 
signal at a third 
wavelength from the 
sample chamber, the 
third electromagnetic 
signal generated by 
excitement of a third 
fluorophore of the 
multiple fluorophores; 

 

 

The multi-channel detector detects a third electromagnetic signal at a third wavelength from the 
sample chamber, the third electromagnetic signal generated by excitement of a third fluorophore of 
the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a Cy5 fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the Cy5 fluorophore’s excitation wavelength. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
CT0479068 at CT0479090 
 
 
The Cy5 fluorophore emits a third electromagnetic signal in a Cy5 fluorophore emission wavelength 
(e.g., 670 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, e.g.: 
 

 

CT0479364 at CT0479364 
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 

 
The Cy5 fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 
590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 
fluorophore excitation wavelength. See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 
 
According to at least the examples above, the multi-channel detector (e.g., the QX600 Droplet 

BIO-RAD EX.1009.027



 

-28- 
 

Claims Exemplary Disclosure of Accused Product 

Reader’s six-color detector) detects a third electromagnetic signal at a third wavelength (e.g., 670 nm) 
from the sample chamber, the third electromagnetic signal generated by excitement (e.g., 
interrogation) of a third fluorophore (e.g., the Cy5 fluorophore) of the multiple fluorophores (e.g., 
FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590), both literally and under the doctrine of equivalents. 

While Cy5 is designated here as the example third fluorophore and its emission wavelength is 
designated as the third wavelength, the third fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, second, or fourth 
fluorophores, and the third wavelength is the emission wavelength of that fluorophore. 

 

[1.b.4] 

a fourth electromagnetic 
signal at a fourth 
wavelength from the 
sample chamber, the 
fourth electromagnetic 
signal generated by 
excitement of a fourth 
fluorophore of the 
multiple fluorophores; 

 

 

 

The multi-channel detector detects a fourth electromagnetic signal at a fourth wavelength from the 
sample chamber, the fourth electromagnetic signal generated by excitement of a fourth fluorophore of 
the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a Cy5.5 fluorophore emission wavelength after interrogating the droplet in 
a defined spectrum around the Cy5.5 fluorophore’s excitation wavelength. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 
The Cy5.5 fluorophore emits a fourth electromagnetic signal in a Cy5.5 fluorophore emission 
wavelength (e.g., 694 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, 
e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 
 
CT0479364 at CT0479364 
 
The Cy5.5 fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and 
ATTO 590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 
fluorophore excitation wavelength. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 

According to at least the examples above, the multi-channel detector (e.g., the QX600 Droplet 
Reader’s six-color detector) detects a fourth electromagnetic signal at a fourth wavelength (e.g., 694 
nm) from the sample chamber, the fourth electromagnetic signal generated by excitement (e.g., 
interrogation) of a fourth fluorophore (e.g., the Cy5.5 fluorophore) of the multiple fluorophores (e.g., 
FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590), both literally and under the doctrine of equivalents.   

While Cy5.5 is designated here as the example fourth fluorophore and its emission wavelength is 
designated as the fourth wavelength, the fourth fluorophore can be any one of the FAM, HEX, Cy5, 
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Claims Exemplary Disclosure of Accused Product 

Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, second, or third 
fluorophores, and the fourth wavelength is the emission wavelength of that fluorophore.   
 

[1.c] 

a processor controlled 
analyzer to 

The QX600 comprises a processor controlled analyzer, both literally and under the doctrine of 
equivalents. 
 

For example, operation of the QX600 Droplet Reader involves the operation of additional components 
(e.g., a computer, which is a processor controlled analyzer, connected to the QX600 Droplet Reader 
for data collection and analysis). See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479095 
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Claims Exemplary Disclosure of Accused Product 

 

The computer connected to the QX600 Droplet Reader is used to run the QX Manager Software. See, 
e.g.: 

 

CT0479068 at CT0479097 
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Claims Exemplary Disclosure of Accused Product 

 

The computer connected to the QX600 Droplet Reader was included in sales of the QX600 or 
convoyed in sales of the QX600 Droplet Reader. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479276 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479278 

 

Customers were also instructed to purchase a computer to the extent it was not included in their 
purchase of the QX600. See e.g. (“To ensure you have everything you need to complete runs on the 
QX600 Droplet reader and analyze your results, Table 6 [listing a computer] identifies additional 
components and accessories that you can purchase separately.”): 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479095 

 

To the extent such computer for connection to the QX600 Droplet Reader was included in sales of the 
QX600, or in related convoy sales, and/or because Bio-Rad induced and/or contributed to such 
purchase of such computer for connection to the QX600 Droplet Reader, the QX600 infringes claim 1 
directly or indirectly, at least because the QX600 comprises a processor controlled analyzer (e.g., a 
computer connected to the QX600 Droplet Reader running the QX Manager Software) both literally 
and under the doctrine of equivalents. 

According to at least the examples above, the QX600 Droplet Digital PCR System comprises a 
processor controlled analyzer (e.g., a computer connected to the QX600 Droplet Reader running the 
QX Manager Software), both literally and under the doctrine of equivalents. 
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Claims Exemplary Disclosure of Accused Product 

 

[1.c.1] 

receive, from the multi-
channel detector, a 
cumulative signal based 
on the first, second, 
third, and fourth 
electromagnetic signals 
and 

The processor controlled analyzer receives, from the multi-channel detector, a cumulative signal based 
on the first, second, third, and fourth, electromagnetic signals, both literally and under the doctrine of 
equivalents. 
 

For example, the QX600 Droplet Reader receives signals from respective droplets through exciting 
the fluorophores present in the droplets to produce electromagnetic signals and provides this data to 
the processor controlled analyzer (e.g., a computer connected to the QX600 Droplet Reader running 
the QX Manager Software). See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479090 

 

The signals collect fluorescence information about the multiple fluorophores associated with target 
analytes within droplets, and thus the signal data is cumulative. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479191 

 

The QX Manager Software receives the cumulative signal data from the QX600 Droplet Reader and 
produces a cumulative signal data file containing analysis information based on the number of 
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Claims Exemplary Disclosure of Accused Product 

positive and negative droplets identified for each target in the sample. See, e.g.: 

 

CT0479068 at CT0479144 

 

The cumulative signal data file comprises at least cumulative electromagnetic signal data detected by 
the multi-channel detector (e.g., the six-channel detector within the QX600 Droplet Reader), wherein 
the cumulative signal data is based on detections at a first (e.g., FAM emission wavelength), second 
(e.g., HEX emission wavelength), third (e.g., Cy5 emission wavelength), and fourth (e.g., Cy5.5 
emission wavelength) electromagnetic signals. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
 

CT0479068 at CT0479090 

 

According to at least the examples above, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) receives, from the multi-
channel detector (e.g., the six-channel detector within the QX600 Droplet Reader), a cumulative 
signal based on the first (e.g., FAM emission wavelength), second (e.g., HEX emission wavelength), 
third (e.g., Cy5 emission wavelength), and fourth (e.g., Cy5.5 emission wavelength) electromagnetic 
signals, both literally and under the doctrine of equivalents. 
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Claims Exemplary Disclosure of Accused Product 

 

[1.c.2.A] 

apply a decoding matrix to 
the cumulative signal to 
unambiguously detect 
the presence or absence 
of at least each of M 
analytes 

The processor controlled analyzer applies a decoding matrix to the cumulative signal to 
unambiguously detect the presence or absence of at least each of M analytes, both literally and under 
the doctrine of equivalents. 

For example, the processor controlled analyzer (e.g., a computer connected to the QX600 Droplet 
Reader running the QX Manager Software) presents analysis data in different formats, including 
chromatograms, wherein threshold lines are used to unambiguously distinguish positive or negative 
droplet counts as indications of the presence or absence of analytes. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

CT0479068 at CT0479180 

 

 

CT0479068 at CT0479191 

 

The processor controlled analyzer (e.g., a computer connected to the QX600 Droplet Reader running 
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-46- 
 

Claims Exemplary Disclosure of Accused Product 

the QX Manager Software) utilizes thresholds. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

CT0479068 at CT0479192 

The processor controlled analyzer (e.g., a computer connected to the QX600 Droplet Reader running 
the QX Manager Software) recognizes certain assay types, including Amplitude Multiplex assay 
types. See, e.g.: 

 

CT0479068 at CT0479250 

 

When analyzing Amplitude Multiplex assay types, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) uses the thresholds to set 
the boundaries of discrete signal intensity levels discrete channel intensity levels (e.g., None, Hi, Lo). 
The processor controlled analyzer assigns up to M=12 targets to the discrete channel intensity levels 
across the QX600’s six channels. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479141 

 

The boundaries of these discrete channel intensity levels are set by thresholds. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479252 

 

The thresholds above thus are understood to discretize the signal intensity values measured on each of 
the two channels on each plot into four levels 0, 1, 2, and 3: 
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

Upon naming of the target analytes in the QX Manager Software, the processor controlled analyzer 
(e.g., a computer connected to the QX600 Droplet Reader running the QX Manager Software) 
automatically assigns positive droplet readings within specific regions of the chromatogram to 
specific combinations of the named target analytes. 

For example, selecting Amplitude Multiplexing assay type and naming twelve targets a, b, c, d, e, f, g, 
h, i, j, k, and l: 

BIO-RAD EX.1009.050
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CT0478185 

When a user attempts to set thresholds on the 2D chromatograms, the QX Manager Software interface 
reveals the default assignment matrix for amplitude multiplexing assay types. See e.g.: 

For channels 1 and 2 (FAM and HEX): 

BIO-RAD EX.1009.051
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CT0478184 

For channels 3 and 4 (Cy5 and Cy5.5): 

BIO-RAD EX.1009.052
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CT0478186 

For channels 5 and 6 (ROX and ATTO 590): 

BIO-RAD EX.1009.053
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CT0478187 

Overlaying the discretized signal intensity levels described above in relation to the threshold lines 
shows how the specific regions relate to the detected signal intensity levels: 

 

BIO-RAD EX.1009.054
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CT0478184 (notation of discretized channel signal intensity levels added, threshold line emphasis 
added, white text indicating each assigned specific combination of analytes added) 

 

On information and belief, the processor controlled analyzer (e.g., a computer connected to the 
QX600 Droplet Reader running the QX Manager Software) applies a decoding matrix to assign the 
above target analyte combinations to the available regions formed by the discretized signal channel 
levels, and then droplet data with signal channel levels falling within a given discretized signal 
channel region is associated with the target analyte combination assigned to that region. 

BIO-RAD EX.1009.055
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Alternatively, or in addition, the processor controlled analyzer (e.g., a computer connected to the 
QX600 Droplet Reader running the QX Manager Software) uses a function substantially the same as 
applying a decoding matrix to the cumulative signal (e.g., assigning the droplet data to target analyte 
combinations according to how fluorophore intensity levels in the droplet data relate to defined 
thresholds), in the same way of using cumulative signal data based on the first, second, third, and 
fourth electromagnetic signals to achieve the same result of unambiguously detecting the presence or 
absence of at least each of M analytes. 

 

The decoding matrix for channels 1 and 2 may be represented as the following: 

Analyte FAM HEX 
a 1 0 
b 2 0 
c 0 1 
d 0 2 

 

Expanding this same analysis to the default target combination assignments to all six channels as 
provided by the QX Manager interface, the following larger decoding table covering all twelve target 
analytes may be derived: 

Analyte FAM HEX Cy5 Cy5.5 ROX ATTO 590 
a 1 0 0 0 0 0 
b 2 0 0 0 0 0 
c 0 1 0 0 0 0 
d 0 2 0 0 0 0 
e 0 0 1 0 0 0 
f 0 0 2 0 0 0 

BIO-RAD EX.1009.056
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g 0 0 0 1 0 0 
h 0 0 0 2 0 0 
i 0 0 0 0 1 0 
j 0 0 0 0 2 0 
k 0 0 0 0 0 1 
l 0 0 0 0 0 2 

 

According to at least the examples above, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) applies a decoding 
matrix to the cumulative signal (e.g. assigns target analyte combinations to discrete signal channel 
levels and associates droplet data with target analyte combinations according to signal channel levels 
within the droplet data) to unambiguously detect the presence or absence of at least each of M 
analytes, both literally and under the doctrine of equivalents. 

 

[1.c.2.B] 

by associating, for each 
analyte, a first value in a 
first component of the 
cumulative signal and a 
second value in a second 
component of the 
cumulative signal, 
wherein each first value 
is an intensity or range 
of intensities and each 

The processor controlled analyzer applies the decoding matrix to the cumulative signal data by 
associating for each analyte, a first value in a first component of the cumulative signal and a second 
value in a second component of the cumulative signal, wherein each first value is an intensity or range 
of intensities and each second value is a wavelength or a range of wavelengths, and wherein the 
second values comprise the first, second, third, and fourth wavelengths, both literally and under the 
doctrine of equivalents. 

For example, as explained in [1.c.2.A] above, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) associates signal 
intensity levels with certain combinations of analytes. 

The QX600 Droplet Reader collects intensity measurements from three interrogation points covering 

BIO-RAD EX.1009.057
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second value is a 
wavelength or a range of 
wavelengths, and 
wherein the second 
values comprise the 
first, second, third, and 
fourth wavelengths, and 

six fluorophore wavelength channels (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See. e.g.: 

 

CT0479068 at CT0479090 

 

The QX600 Droplet Reader cumulative signal includes signal intensity (e.g., amplitude) values for 
each fluorophore wavelength. See e.g.: 

BIO-RAD EX.1009.058
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CT0479068 at CT0479186 

BIO-RAD EX.1009.059
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CT0479068 at CT0479252 

 

Each of the fluorophores has a specific emission wavelength or a range of wavelengths. The emission 
wavelength for FAM is 517 nm, the emission wavelength for HEX is 556 nm, the emission 
wavelength for Cy5 is 670 nm, the emission wavelength for Cy5.5 is 694 nm, the emission 
wavelength for ROX is 591 nm, and the emission wavelength for ATTO 590 is 622 nm. See, e.g.: 

 

BIO-RAD EX.1009.060



 

-61- 
 

Claims Exemplary Disclosure of Accused Product 

 
 

BIO-RAD EX.1009.061
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CT0479364 at CT0479364 
 

According to at least the above examples, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) applies the decoding 
matrix (e.g. assigns target analyte combinations to discrete signal channel levels and associates droplet 
data with target analyte combinations according to signal channel levels within the droplet data) to the 
cumulative signal data by associating for each analyte, a first value (e.g., a FAM fluorescence 
intensity value), in a first component of the cumulative signal and a second value (e.g., a FAM 
emission wavelength value), in a second component of the cumulative signal, wherein each first value 
(e.g. a FAM fluorescence intensity value, a HEX fluorescence intensity value, a Cy5 fluorescence 
intensity value, a Cy5.5 fluorescence intensity value, a ROX fluorescence intensity value, an ATTO 
590 fluorescence intensity value), is an intensity or range of intensities and each second value (e.g., a 
FAM emission wavelength value, a HEX emission wavelength value, a Cy5 emission wavelength 
value, a Cy5.5 emission wavelength value, a ROX emission wavelength value, an ATTO 590 
emission wavelength value) is a wavelength or a range of wavelengths, and wherein the second values 
comprise the first (e.g., FAM wavelength, or 517 nm), second (e.g., HEX wavelength, or 556 nm), 
third (e.g., Cy5 wavelength, or 670 nm) and fourth (e.g., Cy5.5 wavelength, or 694 nm) wavelengths, 
both literally and under the doctrine of equivalents. 

[1.c.2.C] 

the determination is made 
without immobilization, 
mass spectrometry or 
melting curve analysis; 

Caltech incorporates the discussion regarding above elements of claim 1, supra, in their entirety.  As 
discussed in relation to those elements, the unambiguous determination of the presence or absence of 
at least each of the M analytes in the sample is made without immobilization, mass spectrometry, or 
melting curve analysis. 
 

[1.c.2.D] 

wherein for the positive 

The processor controlled analyzer makes determinations wherein, for the positive integer M, 
M=C*log2(F+1), both literally and under the doctrine of equivalents. 

BIO-RAD EX.1009.062
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integer M, 
M=C*log2(F+1), For example, where intensity data is collected from all six channels the number of second values, C 

(e.g., fluorophore wavelengths) is six. See. e.g.: 

 

CT0479068 at CT0479090 

 
The processor controlled analyzer (e.g., a computer connected to the QX600 Droplet Reader running 
the QX Manager Software) applies a decoding matrix to the cumulative signal (e.g. assigns target 
analyte combinations to discrete signal channel levels and associates droplet data with target analyte 

BIO-RAD EX.1009.063
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combinations according to signal channel levels within the droplet data), such that maximum 
cumulative intensity for any channel, F, is three. See, e.g.: 

 

 

CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

Plugging C=6 and F=3 into the equation M=C*log2(F+1), calculates an analyte count of twelve: 

M=C*log2(F+1) 

M=6*log2(3+1) 

M=6*log2(4) 

M=6*2 

M=12 

BIO-RAD EX.1009.064
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This is consistent with the number of analytes unambiguously determined to be present or absent 
when the QX600 uses six channels, which is twelve analytes. See e.g. (twelve analytes unambiguously 
detected are PLAU, CCND1, VCL, REN, BRCA1, KLF8, SORL1, PTEN, RPP30, PIK3CA, ERBB2, 
and EGFR): 

 

 

CT0479366 at CT0479368 

 

According at least to the above examples, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) makes determinations 
wherein, for the positive integer M (e.g., 12), M=C*log2(F+1) (e.g., 12=6*log2(3+1)), both literally 
and under the doctrine of equivalents. 

 

BIO-RAD EX.1009.065
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[1.c.2.E] 

F is a positive integer and is 
equal to the maximum 
cumulative intensity of 
the first component of 
the signal, for any 
second value, when all 
of the analytes are 
present, and 

The processor controlled analyzer makes determinations wherein F is a positive integer and is equal to 
the maximum cumulative intensity of the first component of the signal, for any second value, when all 
of the analytes are present, both literally and under the doctrine of equivalents. 
 

For example, the processor controlled analyzer (e.g., a computer connected to the QX600 Droplet 
Reader running the QX Manager Software) applies a decoding matrix to the cumulative signal (e.g. 
assigns target analyte combinations to discrete signal channel levels and associates droplet data with 
target analyte combinations according to signal channel levels within the droplet data), such that 
maximum cumulative intensity for any channel, F, is three. See, e.g.: 

 

CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

F=3 and three is a positive integer. 

Where signal intensity on both the FAM and HEX channels exceeds the threshold for a discrete 
valuation of three, the detection is classified in the upper right orange region, indicating the presence 

BIO-RAD EX.1009.066
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of all analytes (a + b + c + d). See, e.g.: 

 

CT0478184 (notation of discretized channel signal intensity levels added, threshold line emphasis 
added, white text indicating each assigned specific combination of analytes added) 

The orange cluster represents droplets containing all of the analytes of the chromatogram. If signal 
intensity on all channels (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590) exceeds the threshold 
for a discrete valuation of three, then the sample would be classified as containing all analytes. 

According at least to the above examples, the processor controlled analyzer (e.g., a computer 

BIO-RAD EX.1009.067
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connected to the QX600 Droplet Reader running the QX Manager Software) makes determinations 
wherein F is a positive integer (e.g., 3) and is equal to the maximum cumulative intensity of the first 
component of the signal, for any second value (e.g., intensity at FAM, HEX, Cy5, Cy5.5, ROX, or 
ATTO 590 emission wavelengths) when all of the analytes are present, both literally and under the 
doctrine of equivalents. 

 

[1.c.2.F] 

C=4, 5, or 6; and 

The processor controlled analyzer makes determinations wherein C=4, 5, or 6, both literally and under 
the doctrine of equivalents. 

For example, the QX600 Droplet Reader collects intensity data from up to six channels (e.g., FAM, 
HEX, Cy5, Cy5.5, ROX, and ATTO 590), so the number of second values, C (e.g., fluorophore 
wavelengths) may be 1, 2, 3, 4, 5, or 6. See, e.g.: 

 

BIO-RAD EX.1009.068
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CT0479068 at CT0479090 

 

According at least to the above examples, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) makes determinations 
wherein C=4, 5, or 6 (e.g., 6), both literally and under the doctrine of equivalents. 

 

BIO-RAD EX.1009.069
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[1.c.2.G] 

wherein F+1 is a positive 
integer and wherein F+1 
is a power of 2, 

The processor controlled analyzer makes determinations wherein F+1 is a positive integer and 
wherein F+1 is a power of 2, both literally and under the doctrine of equivalents. 

 
For example, The processor controlled analyzer applies a decoding matrix to the cumulative signal 
(e.g. assigns target analyte combinations to discrete signal channel levels and associates droplet data 
with target analyte combinations according to signal channel levels within the droplet data), such that 
maximum cumulative intensity for any channel, F, is three. See, e.g.: 

 

CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

 

F=3 in the above examples, and F+1=4. Four is a positive integer and a power of two, e.g. 2^2=4. 

 

According at least to the above examples, the processor controlled analyzer (e.g., a computer 

BIO-RAD EX.1009.070
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connected to the QX600 Droplet Reader running the QX Manager Software) makes determinations 
wherein F+1 is a positive integer (e.g., 4) and wherein F+1 is a power of 2 (e.g., 4=2^2), both literally 
and under the doctrine of equivalents. 

 

[1.c.2.H] 

wherein M is greater than 
the number of the 
second values used to 
encode the analytes (C), 
the multi-channel 
detector comprises C 
channels, and M and C 
are positive integers. 

The processor controlled analyzer makes determinations wherein M is greater than the number of the 
second values used to encode the analytes (C), the multi-channel detector comprises C channels, and 
M and C are positive integers, both literally and under the doctrine of equivalents. 

 
For example, the QX600 Droplet Reader detects analytes using up to six color channels (e.g., FAM, 
HEX, Cy5, Cy5.5, ROX, and ATTO 590) to detect up to twelve targets. See. e.g.: 

BIO-RAD EX.1009.071
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CT0479068 at CT0479090 

 

BIO-RAD EX.1009.072
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CT0479068 at CT0479141 

 

Where intensity data is collected from six colors, the number of second values, C (e.g., fluorophore 

BIO-RAD EX.1009.073
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wavelengths), is six. 

The number of analytes (e.g., targets) unambiguously determined, M, is twelve when the number of 
second values used to encode the analytes, C, is six. Twelve is greater than six, and twelve and six are 
both positive integers. 

According at least to the above examples, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) makes determinations 
wherein M (e.g., twelve) is greater than the number of the second values used to encode the analytes 
(C) (e.g., six), and M and C are positive integers, both literally and under the doctrine of equivalents. 

 

[2.pre] 

2. The system of claim 1, 
wherein 

Caltech incorporates the discussion from claim 1, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 1, both literally and under the 
doctrine of equivalents. 

 

[2.a.1] 

the multi-channel detector is 
further configured to 
detect a fifth 
electromagnetic signal at 
a fifth wavelength from 
the sample chamber, the 
fifth electromagnetic 
signal generated by 
excitement of a fifth 
fluorophore of the 

The multi-channel detector is further configured to detect a fifth electromagnetic signal at a fifth 
wavelength from the sample chamber, the fifth electromagnetic signal generated by excitement of a 
fifth fluorophore of the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a ROX fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the ROX fluorophore’s excitation wavelength. See, e.g.: 
 

BIO-RAD EX.1009.074
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multiple fluorophores: 

 
 
CT0479068 at CT0479090 
 
 
The ROX fluorophore emits a fifth electromagnetic signal in a ROX fluorophore emission wavelength 
(e.g., 591 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, e.g.: 
 

BIO-RAD EX.1009.075
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CT0479364 at CT0479364 
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CT0479364 at CT0479364 
 
The ROX fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and 
ATTO 590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 
fluorophore excitation wavelength. See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 
 
According to at least the examples above, the multi-channel detector (e.g., the QX600 Droplet 
Reader’s six-color detector) detects a fifth electromagnetic signal at a fifth wavelength (e.g., 591 nm) 
from the sample chamber (e.g., the 96-well plate), the fifth electromagnetic signal generated by 

BIO-RAD EX.1009.077
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excitement (e.g., interrogation) of a fifth fluorophore (e.g., the ROX fluorophore) of the multiple 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590), both literally and under the 
doctrine of equivalents. 

While ROX is designated here as the example fifth fluorophore and its emission wavelength is 
designated as the fifth wavelength, the fifth fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, second, third, fourth or 
sixth fluorophores, and the fifth wavelength is the emission wavelength of that fluorophore.   

 

[2.a.2] 

a sixth electromagnetic 
signal at a sixth 
wavelength from the 
sample chamber, the 
sixth electromagnetic 
signal generated by 
excitement of a sixth 
fluorophore of the 
multiple fluorophores; 
and 

The multi-channel detector is further configured to detect a sixth electromagnetic signal at a sixth 
wavelength from the sample chamber, the sixth electromagnetic signal generated by excitement of a 
sixth fluorophore of the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in an ATTO 590 fluorophore emission wavelength after interrogating the 
droplet in a defined spectrum around the ATTO 590 fluorophore’s excitation wavelength. See, e.g.: 
 

BIO-RAD EX.1009.078
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CT0479068 at CT0479090 
 
 
The ATTO 590 fluorophore emits a sixth electromagnetic signal in an ATTO 590 fluorophore 
emission wavelength (e.g., 622 nm), upon excitation (e.g., interrogation) by the QX600 Droplet 
Reader. See, e.g.: 
 

BIO-RAD EX.1009.079
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CT0479362 at CT0479362 
 
The ATTO 590 fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and 
ATTO 590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 

BIO-RAD EX.1009.080
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fluorophore excitation wavelength. See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 
 

According to at least the examples above, the multi-channel detector (e.g., the QX600 Droplet 
Reader’s six-color detector) detects a sixth electromagnetic signal at a sixth wavelength (e.g., 622 nm) 
from the sample chamber (e.g., the 96-well plate), the sixth electromagnetic signal generated by 
excitement (e.g., interrogation) of a sixth fluorophore (e.g., the ATTO 590 fluorophore) of the 
multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590), both literally and under 
the doctrine of equivalents. 

BIO-RAD EX.1009.081
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While ATTO 590 is designated here as the example sixth fluorophore and its emission wavelength is 
designated as the sixth wavelength, the sixth fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, second, third, fourth or 
fifth fluorophores, and the sixth wavelength is the emission wavelength of that fluorophore. 

 

[2.b] 

wherein C=6. 

The processor controlled analyzer makes determinations wherein C= 6, both literally and under the 
doctrine of equivalents. 

For example, the QX600 Droplet Reader collects intensity data from up to six channels (e.g., FAM, 
HEX, Cy5, Cy5.5, ROX, and ATTO 590), so the number of second values, C (e.g., fluorophore 
wavelengths) may be 1, 2, 3, 4, 5, or 6. See, e.g.: 

 

BIO-RAD EX.1009.082
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CT0479068 at CT0479090 

 

According at least to the above examples, the processor controlled analyzer (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) makes determinations 
wherein C=6, both literally and under the doctrine of equivalents. 

 

BIO-RAD EX.1009.083
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[5.pre] 

5. The system of claim 1, 
wherein 

Caltech incorporates the discussion from claim 1, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 1, both literally and under the 
doctrine of equivalents. 

 

[5.a] 

F=3. 

The processor controlled analyzer makes determinations wherein F=3, both literally and under the 
doctrine of equivalents. 
 

For example, the processor controlled analyzer (e.g., a computer connected to the QX600 Droplet 
Reader running the QX Manager Software) applies a decoding matrix to the cumulative signal (e.g. 
assigns target analyte combinations to discrete signal channel levels and associates droplet data with 
target analyte combinations according to signal channel levels within the droplet data), such that 
maximum cumulative intensity for any channel, F, is three. See, e.g.: 

BIO-RAD EX.1009.084
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CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

According at least to the above examples, the processor controlled analyzer makes determinations 
wherein F=3, both literally and under the doctrine of equivalents. 

 

[6.pre] 

6. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 

 

[6.a] 

the multiple fluorophores is 
selected from the group 
consisting of a blue 

The QX600 detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores is selected from the group consisting of a blue fluorophore, a green 
fluorophore, a yellow fluorophore, a red fluorophore, and any combinations thereof, both literally and 
under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of multiple 

BIO-RAD EX.1009.085
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fluorophore, a green 
fluorophore, a yellow 
fluorophore, a red 
fluorophore, and any 
combinations thereof. 

fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 
 

The FAM fluorophore is a green fluorophore. See, e.g.: 

 

BIO-RAD EX.1009.086
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CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 
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The HEX fluorophore is a green and yellow fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 
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The Cy5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.089



 

-90- 
 

Claims Exemplary Disclosure of Accused Product 

The Cy5.5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

The ROX fluorophore is a yellow fluorophore. See, e.g.: 

BIO-RAD EX.1009.090
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CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.091
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The ATTO 590 fluorophore has an excitation wavelength of about 593 nm and an emission 
wavelength of about 622 nm. See, e.g.: 

 

BIO-RAD EX.1009.092
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CT0479362 at CT0479362 

 

The ATTO 590 fluorophore’s emission wavelength of about 622 nm makes ATTO 590 a red 
fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.093
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CT0479364 at CT0479364 

 

According to at least the above examples, the QX600 detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590), wherein 
the multiple fluorophores is selected from the group consisting of a blue fluorophore, a green 
fluorophore (e.g., FAM), a yellow fluorophore (e.g., ROX), a red fluorophore (e.g., Cy5, Cy5.5, 
ATTO 590), and any combinations thereof (e.g., HEX which is green and yellow), both literally and 
under the doctrine of equivalents. 
 

BIO-RAD EX.1009.094
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Claims Exemplary Disclosure of Accused Product 

[7.pre] 

7. The system of claim 5, 
wherein 

 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 
 

[7.a] 

the multiple fluorophores is 
selected from the group 
consisting of a 
fluorescein amidite 
(FAM), a cyanine 3 
(Cy3), a carboxy-X-
rhodamine (ROX), a 
cyanine 5 (Cy5), a 
cyanine 5.5 (Cy5.5), and 
any combinations 
thereof. 

 

The QX600 detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores is selected from the group consisting of a fluorescein amidite 
(FAM), a cyanine 3 (Cy3), a carboxy-X-rhodamine (ROX), a cyanine 5 (Cy5), a cyanine 5.5 (Cy5.5), 
and any combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 
 

BIO-RAD EX.1009.095
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 

According to at least the above examples, the QX600 detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, ROX, Cy5, Cy5.5, ROX, and ATTO 590), wherein 
the multiple fluorophores is selected from the group consisting of a fluorescein amidite (FAM), a 
cyanine 3 (Cy3), a carboxy-X-rhodamine (ROX), a cyanine 5 (Cy5), a cyanine 5.5 (Cy5.5), and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
 

BIO-RAD EX.1009.096
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Claims Exemplary Disclosure of Accused Product 

[8.pre] 

8. The system of claim 5, 
wherein 

 

 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 
 
 

[8.a] 

the multiple fluorophores 
has a maximum 
excitation wavelength 
selected from the group 
consisting of about 494 
nm, about 550 nm, about 
567 nm, about 650 nm, 
about 675 nm, and any 
combinations thereof. 

 

 

The QX600 detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores has a maximum excitation wavelength selected from the group 
consisting of about 494 nm, about 550 nm, about 567 nm, about 650 nm, about 675 nm, and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 
 

BIO-RAD EX.1009.097
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 

The FAM fluorophore has a maximum excitation wavelength of about 494 nm (e.g., 492 nm). See, 
e.g.: 

 

BIO-RAD EX.1009.098
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CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.099
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Claims Exemplary Disclosure of Accused Product 

 

The Cy5 fluorophore has a maximum excitation wavelength of about 650 nm (e.g., 650 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.100
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Claims Exemplary Disclosure of Accused Product 

The Cy5.5 fluorophore has a maximum excitation wavelength of about 675 nm (e.g., 675 nm). See, 
e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

The ROX fluorophore has a maximum excitation wavelength of about 567 nm (e.g., 567 nm). See, 

BIO-RAD EX.1009.101
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Claims Exemplary Disclosure of Accused Product 

e.g.: 

 

CT0479364 at CT0479364 

 

 

BIO-RAD EX.1009.102
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 

 

 

 

According to at least the above examples, the QX600 detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, Cy5, Cy5.5, and ROX), wherein the multiple 
fluorophores has a maximum excitation wavelength selected from the group consisting of about 494 
nm (e.g., FAM: 492 nm), about 567 nm (e.g., ROX: 567 nm), about 650 nm (e.g., Cy5: 650 nm), 
about 675 nm (e.g., Cy5.5: 675 nm), and any combinations thereof, both literally and under the 
doctrine of equivalents. 
 
 

[9.pre] 

9. The system of claim 5, 
wherein 

 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 
 

[9.a] 

the multiple fluorophores 
has a maximum 
emission wavelength 
selected from the group 

The QX600 detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores has a maximum emission wavelength selected from the group 
consisting of about 518 nm, about 565 nm, about 591 nm, about 670 nm, about 697 nm, and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 

BIO-RAD EX.1009.103
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Claims Exemplary Disclosure of Accused Product 

consisting of about 518 
nm, about 565 nm, about 
591 nm, about 670 nm, 
about 697 nm, and any 
combinations thereof. 

 

 

 

 
 
CT0479068 at CT0479090 
 
 

The FAM fluorophore has a maximum emission wavelength of about 518 nm (e.g., 517 nm). See, e.g.: 

 

BIO-RAD EX.1009.104
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CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.105
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Claims Exemplary Disclosure of Accused Product 

The Cy5 fluorophore has a maximum emission wavelength of about 670 nm (e.g., 670 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

The Cy5.5 fluorophore has a maximum emission wavelength of about 697 nm (e.g., 694 nm). See, 
e.g.: 

BIO-RAD EX.1009.106
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

The ROX fluorophore has a maximum emission wavelength of about 591 nm (e.g., 591 nm). See, e.g.: 

BIO-RAD EX.1009.107



 

-108- 
 

Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.108
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Claims Exemplary Disclosure of Accused Product 

 

According to at least the above examples, the QX600 detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, Cy5, Cy5.5, and ROX), wherein the multiple 
fluorophores has a maximum emission wavelength selected from the group consisting of about 518 
nm (e.g., FAM: 517 nm), about 591 nm (e.g., ROX: 591 nm), about 670 nm (e.g., Cy5: 670 nm), 
about 697 nm (e.g., Cy5.5: 694 nm), and any combinations thereof, both literally and under the 
doctrine of equivalents. 

 

[10.pre] 

10. The system of claim 5, 
wherein 

 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 

 

[10.a] 

the analyte-specific 
hybridization probes are 
labeled with a 
fluorophore of the 
multiple fluorophores. 

 

The analyte-specific hybridization probes within the analyte-specific reagent mixture are labeled with 
a fluorophore of the multiple fluorophores, both literally and under the doctrine of equivalents. 

For example, the QX600 ddPCR workflow includes combining a sample (e.g., DNA or RNA) with an 
analyte-specific reagent mixture (e.g., primers, probes, and Bio-Rad ddPCR supermix). See, e.g.: 
 

BIO-RAD EX.1009.109
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479089 

 

The analyte-specific reagent mixtures (e.g. primers, probes, and Bio-Rad ddPCR supermix) include 
certain PCR supermixes for probe-based assays, including hydrolysis probe-based assays. See, e.g.: 

BIO-RAD EX.1009.110
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479138 

BIO-RAD EX.1009.111
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Claims Exemplary Disclosure of Accused Product 

 

Hydrolysis probes are labeled with a fluorophore (e.g. a reporter) of the multiple fluorophores (e.g., 
FAM, HEX, Cy5, Cy5.5, ROX, ATTO 590). See, e.g.: 

 

BIO-RAD EX.1009.112



 

-113- 
 

Claims Exemplary Disclosure of Accused Product 

 

CT0481963 at CT0481965–CT0481966 

 

BIO-RAD EX.1009.113
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Claims Exemplary Disclosure of Accused Product 

According to at least the above examples, the analyte-specific hybridization probes (e.g., hydrolysis 
probes) within the analyte-specific reagent mixture are labeled with a fluorophore (e.g., a reporter) of 
the multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, ATTO 590), both literally and under 
the doctrine of equivalents. 

 

[11.pre] 

11. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 
 

[11.a] 

the detector comprises four 
or six band pass filters. 

 

The multi-channel detector within QX600 comprises four or six band pass filters, both literally and 
under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of six 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 
 

BIO-RAD EX.1009.114
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 

On information and belief, the QX600 comprises at least six band-pass filters to filter received 
electromagnetic signals for signals with wavelengths near the emission wavelengths of the six 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g. (band pass (“DF”) filters 
utilized in Bio-Rad products listed with filter ranges around the emission wavelengths of 
fluorophores): 

 

BIO-RAD EX.1009.115
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.116
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.117
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Claims Exemplary Disclosure of Accused Product 

According to at least the above examples, the multi-channel detector within QX600 comprises four or 
six band pass filters (e.g., six), both literally and under the doctrine of equivalents. 

 

[13.pre] 

13. The system of claim 5, 
wherein 

 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 
 

[13.a] 

the multi-channel detector 
comprises four or six 
photodetectors. 

 

The multi-channel detector within QX600 comprises four or six photodetectors, both literally and 
under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of six 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 
 

BIO-RAD EX.1009.118
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 

On information and belief, the QX600 comprises photodetectors capable of detecting electromagnetic 
signals with wavelengths near the emission wavelengths of the six fluorophores (e.g., FAM, HEX, 
Cy5, Cy5.5, ROX, and ATTO 590). See, e.g. (QX600 Droplet Reader detects using three interrogation 
points across defined spectrums for each of the six fluorophores): 
 

BIO-RAD EX.1009.119
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CT0479068 at CT0479090 

 

According to at least the examples above, the multi-channel detector within QX600 comprises four or 
six photodetectors (e.g., six photodetectors), both literally and under the doctrine of equivalents. 
 

[14.pre] 

14. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 
 

BIO-RAD EX.1009.120
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Claims Exemplary Disclosure of Accused Product 

[14.a] 

the multi-channel detector 
comprises 
photodetectors that 
enable the detection of 
blue, green, and red 
fluorescent signals. 

The multi-channel detector within QX600 comprises photodetectors that enable the detection of blue, 
green, and red fluorescent signals, both literally and under the doctrine of equivalents. 
 
The QX600’s photodetectors are capable of detecting blue, green, and red fluorescent signals. 
For example, the QX600 detects electromagnetic waves at the emission wavelength of six 
fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 
 

On information and belief, the QX600 comprises photodetectors at least capable of detecting 

BIO-RAD EX.1009.121
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Claims Exemplary Disclosure of Accused Product 

electromagnetic signals with wavelengths near the emission wavelengths of the six fluorophores (e.g., 
FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See, e.g. (QX600 Droplet Reader detects using three 
interrogation points across defined spectrums for each of the six fluorophores): 
 

 

CT0479068 at CT0479090 

 

The FAM fluorophore is a green fluorophore. See, e.g.: 

 

BIO-RAD EX.1009.122
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.123
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Claims Exemplary Disclosure of Accused Product 

The HEX fluorophore is a green and yellow fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.124
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Claims Exemplary Disclosure of Accused Product 

 

The Cy5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.125
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Claims Exemplary Disclosure of Accused Product 

The Cy5.5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

The ROX fluorophore is a yellow fluorophore. See, e.g.: 

BIO-RAD EX.1009.126
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.127
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Claims Exemplary Disclosure of Accused Product 

 

The ATTO 590 fluorophore has an excitation wavelength of about 593 nm and an emission 
wavelength of about 622nm. See, e.g.: 

 

BIO-RAD EX.1009.128
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Claims Exemplary Disclosure of Accused Product 

 

CT0479362 at CT0479362 

 

The ATTO 590 fluorophore’s emission wavelength of about 622nm makes ATTO 590 a red 
fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.129
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

According to at least the examples above, the multi-channel detector within QX600 comprises 
photodetectors that enable the detection of blue, green (e.g., FAM wavelength), and red (e.g., Cy5, 
Cy5.5, and ATTO 590 wavelength) fluorescent signals, both literally and under the doctrine of 
equivalents. 

 

BIO-RAD EX.1009.130
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Claims Exemplary Disclosure of Accused Product 

[15.pre] 

15. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 

 

[15.a] 

the multi-channel detector 
comprises 
photodetectors that 
enable the detection 
ranges selected from the 
group consisting of from 
about 483 nm to about 
533 nm, from about 523 
nm to about 568 nm, 
from about 558 nm to 
about 610 nm, from 
about 615 nm to about 
670 nm, and any 
combinations thereof. 

The multi-channel detector within QX600 comprises photodetectors that enable the detection ranges 
selected from the group consisting of from about 483 nm to about 533 nm, from about 523 nm to 
about 568 nm, from about 558 nm to about 610 nm, from about 615 nm to about 670 nm, and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX600 detects electromagnetic waves at the emission wavelength of fluorophores 
(e.g., FAM, HEX, Cy5, ROX, and ATTO 590). See, e.g.: 
 

BIO-RAD EX.1009.131
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 
 
 

On information and belief, the QX600 comprises photodetectors at least capable of detecting 
electromagnetic signals with wavelengths near the emission wavelengths of the fluorophores (e.g., 
FAM, HEX, Cy5, ROX, and ATTO 590). See, e.g. (QX600 Droplet Reader detects using three 
interrogation points across defined spectrums for each of the fluorophores): 
 

BIO-RAD EX.1009.132
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CT0479068 at CT0479090 
 
 

The FAM fluorophore has a maximum emission wavelength of from about 483 nm to about 533 nm 
(e.g., 517 nm). See, e.g.: 

BIO-RAD EX.1009.133
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CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.134
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Claims Exemplary Disclosure of Accused Product 

The HEX fluorophore has a maximum emission wavelength of from about 523 nm to about 568 nm, 
(e.g., 556 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

 

BIO-RAD EX.1009.135
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CT0479364 at CT0479364 

 

The Cy5 fluorophore has a maximum emission wavelength of from about 615 nm to about 670 nm 
(e.g., 670 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.136
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Claims Exemplary Disclosure of Accused Product 

 

The ROX fluorophore has a maximum emission wavelength of from about 558 nm to about 610 nm 
(e.g., 591 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.137
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CT0479364 at CT0479364 

 

The ATTO 590 fluorophore has a maximum emission wavelength of from about 615 nm to about 670 
nm (e.g., 622 nm). See, e.g.: 

BIO-RAD EX.1009.138
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Claims Exemplary Disclosure of Accused Product 

 
 

CT0479362 at CT0479362 

 

BIO-RAD EX.1009.139
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The multi-channel detector within QX600 comprises photodetectors that enable the detection ranges 
selected from the group consisting of from about 483 nm to about 533 nm (e.g., wavelengths near the 
FAM emission wavelength of 517 nm), from about 523 nm to about 568 nm(e.g., wavelengths near 
the HEX emission wavelength of 556 nm), from about 558 nm to about 610 nm (e.g., wavelengths 
near the ROX emission wavelength of 591 nm), from about 615 nm to about 670 nm (e.g., 
wavelengths near the Cy5 emission wavelength of 670 nm, wavelengths near the ATTO 590 emission 
wavelength of 622 nm), and any combinations thereof, both literally and under the doctrine of 
equivalents. 

 

[18.pre] 

18. The system of claim 5, 
further comprising 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 5, both literally and under the 
doctrine of equivalents. 

 

[18.a] 

a display coupled to the 
processor controlled 
analyzer to visualize a 
plot of the first and 
second values. 

The QX 600 comprises a display coupled to the processor controlled analyzer to visualize a plot of the 
first and second values, both literally and under the doctrine of equivalents. 
 

For example, operation of the QX600 Droplet Reader within the QX600 System involves the 
operation of additional components (e.g., a computer connected to the QX600 Droplet Reader running 
the QX Manager Software). See, e.g.: 
 

BIO-RAD EX.1009.140
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CT0479068 at CT0479095 

BIO-RAD EX.1009.141
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0479068 at CT0479276 

BIO-RAD EX.1009.142
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0479068 at CT0479278 

 

QX600’s QX Manager Software is run on the attached computer to display the collected fluorophore 
signal data and conduct analysis on the same. See, e.g.: 

BIO-RAD EX.1009.143
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479105 

 

The QX Manager Software provides visual plots of first values (e.g., channel intensity values) and 
second values (e.g., channel wavelength values). See e.g.: 

BIO-RAD EX.1009.144
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479186 

BIO-RAD EX.1009.145
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479252 

 

According to at least the examples above, the QX600 comprises a display coupled to the processor 
controlled analyzer to visualize a plot of the first (e.g., channel intensity) and second (e.g., channel 
wavelength) values, both literally and under the doctrine of equivalents. 

 
  

BIO-RAD EX.1009.146



 

-147- 
 

 

Claims Exemplary Disclosure of Accused Product 

[19.pre] 

19. A system comprising: 

To the extent the preamble is found to be limiting, the QX600 is a system comprising each and every 
element below, both literally and under the doctrine of equivalents. 

For example, the QX600 is a “system” comprising multiple components, each of which is itself a 
“system,” including at least a droplet generator (QX200 Droplet Generator or AutoDG), QX600 
Droplet Reader, thermal cycler, and a computer, as well as software and consumables.  See, e.g.: 

BIO-RAD EX.1009.147
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CT0479068 at CT0479276 

 

BIO-RAD EX.1009.148
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0479068 at CT0479278 

 

According to at least the examples provided above, and as explained in further detail for each and every 
element below, the QX600 is a system comprising each and every element of independent claim 19, 
both literally and under the doctrine of equivalents. 

 

BIO-RAD EX.1009.149
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[19.a] 

a processor; 

The QX600 comprises a processor, both literally and under the doctrine of equivalents. 
 

For example, operation of the QX600 Droplet Reader involves the operation of additional components 
(e.g., a computer that includes a processor, connected to the QX600 Droplet Reader for data collection 
and analysis). See, e.g.: 
 

BIO-RAD EX.1009.150
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CT0479068 at CT0479095 

BIO-RAD EX.1009.151
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Claims Exemplary Disclosure of Accused Product 

 

The processor in the computer connected to the QX600 Droplet Reader is used to run the QX Manager 
Software. See, e.g.: 

 

CT0479068 at CT0479097 

BIO-RAD EX.1009.152



 

-153- 
 

Claims Exemplary Disclosure of Accused Product 

 

The computer connected to the QX600 Droplet Reader was included in sales of the QX600 or 
convoyed in sales of the QX600 Droplet Reader. See, e.g.: 

 

CT0479068 at CT0479276 

BIO-RAD EX.1009.153
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0479068 at CT0479278 

 

Customers were also instructed to purchase a computer to the extent it was not included in their 
purchase of the QX600. See e.g. (“To ensure you have everything you need to complete runs on the 
QX600 Droplet reader and analyze your results, Table 6 [listing a computer] identifies additional 
components and accessories that you can purchase separately.”): 

BIO-RAD EX.1009.154
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Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479095 

 

To the extent such computer for connection to the QX600 Droplet Reader was included in sales of the 
QX600, or in related convoy sales, and/or because Bio-Rad induced and/or contributed to such 
purchase of such computer for connection to the QX600 Droplet Reader was induced, the QX600 
infringes claim 19 directly or indirectly, at least because the QX600 comprises a processor controlled 
analyzer (e.g., a computer connected to the QX600 Droplet Reader running the QX Manager Software) 
both literally and under the doctrine of equivalents. 

 

According to at least the examples above, the QX600 Droplet Digital PCR System comprises a 
processor (e.g., a computer connected to the QX600 Droplet Reader running the QX Manager 

BIO-RAD EX.1009.155
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Software), both literally and under the doctrine of equivalents. 
 

[19.b] 

a display; and 

The QX 600 comprises a display, both literally and under the doctrine of equivalents. 
 

For example, operation of the QX600 Droplet Reader involves the operation of additional components 
(e.g., a computer with a display, connected to the QX600 Droplet Reader for data collection and 
analysis). See, e.g.: 
 

BIO-RAD EX.1009.156
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CT0479068 at CT0479095 

BIO-RAD EX.1009.157
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CT0479068 at CT0479276 

BIO-RAD EX.1009.158
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CT0479068 at CT0479278 

 

QX600’s QX Manager Software is run on the attached computer to display the collected fluorophore 
signal data and conduct analysis on the same. See, e.g.: 

BIO-RAD EX.1009.159
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CT0479068 at CT0479105 

 

The QX Manager Software provides visual plots of first values (e.g., channel intensity values) and 
second values (e.g., channel wavelength values). See e.g.: 

BIO-RAD EX.1009.160
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CT0479068 at CT0479186 

BIO-RAD EX.1009.161
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CT0479068 at CT0479252 

 

According to at least the examples above, the QX600 comprises a display, both literally and under the 
doctrine of equivalents. 
 

[19.c] 

a non-transitory computer 
readable medium storing 
instructions thereon that, 
when executed by the 
processor, cause the 

The QX 600 comprises a non-transitory computer readable medium storing instructions thereon, both 
literally and under the doctrine of equivalents. 
 

For example, operation of the QX600 Droplet Reader involves the operation of additional components 
(e.g., a computer with memory and computer code, connected to the QX600 Droplet Reader, to cause 
the computer’s processor to execute operations, for data collection and analysis). See, e.g.: 

BIO-RAD EX.1009.162
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processor to:  

 

BIO-RAD EX.1009.163



 

-164- 
 

Claims Exemplary Disclosure of Accused Product 

CT0479068 at CT0479095 

 

 

BIO-RAD EX.1009.164
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CT0479068 at CT0479276 

 

 

CT0479068 at CT0479278 

 

On information and belief, the attached computer comprises a non-transitory computer readable 
medium storing instructions thereon, at least for the purposes of storing the QX Manager Software and 
collected fluorophore signal data for analysis. See, e.g.: 

BIO-RAD EX.1009.165
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CT0479068 at CT0479105 

 

According to at least the examples above, the QX600 comprises a non-transitory computer readable 
medium storing instructions thereon, both literally and under the doctrine of equivalents. 

 

BIO-RAD EX.1009.166
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[19.c.1.A] 

obtain cumulative signal 
data from a digital PCR 
instrument with a sample 
volume; 

The QX600 comprises a processor that, upon execution of instructions stored on a non-transitory 
computer readable medium, obtain cumulative signal data from a digital PCR instrument with a sample 
volume, both literally and under the doctrine of equivalents. 
 
For example, operation of the QX600 Droplet Reader involves the operation of a computer which 
obtains cumulative signal data from a digital PCR instrument (e.g., the QX600 Droplet Reader). See, 
e.g.: 
 

BIO-RAD EX.1009.167
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BIO-RAD EX.1009.168



 

-169- 
 

Claims Exemplary Disclosure of Accused Product 

 

 

CT0479068 at CT0479276 

BIO-RAD EX.1009.169
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CT0479068 at CT0479278 

 

The QX600 ddPCR workflow comprises combining an analyte-specific reagent mixture with a sample 
(e.g., DNA or RNA) in a 96-well plate or tubes. See, e.g.: 

 

BIO-RAD EX.1009.170
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CT0479068 at CT0479089 

 

BIO-RAD EX.1009.171
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CT0479286 at CT0479323 

 

After the droplet generator fractionates the combination into at least one sample volume (e.g., a 
droplet), the 96-well plate or tubes holding the at least one sample volume (e.g., a droplet) is inserted 
into the digital PCR instrument (e.g., a QX600 Droplet Reader) for reading. See e.g.: 

BIO-RAD EX.1009.172
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CT0479068 at CT0479089 

 

BIO-RAD EX.1009.173
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CT0479286 at CT0479338 

 

BIO-RAD EX.1009.174
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CT0479068 at CT0479114 

 

BIO-RAD EX.1009.175
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CT0479068 at CT0479115 

 

The digital PCR instrument (e.g., the QX600 Droplet Reader) receives signals from respective sample 
volumes (e.g., droplets) through exciting the fluorophores present in the sample volumes (e.g., 
droplets) to produce electromagnetic signals. The digital PCR instrument (e.g., the QX600 Droplet 
Reader) and provides this data to the processor (e.g., a computer connected to the QX600 Droplet 
Reader running the QX Manager Software). See, e.g.: 

BIO-RAD EX.1009.176
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CT0479068 at CT0479090 

The signals collect fluorescence information about the multiple fluorophores associated with target 
analytes within droplets, and thus the signal data is cumulative. See, e.g.: 

 

BIO-RAD EX.1009.177
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CT0479068 at CT0479191 

 

According to at least the examples above, the QX600 comprises a processor (e.g., a computer 
connected to the QX600 Droplet Reader running the QX Manager Software) that, upon execution of 

BIO-RAD EX.1009.178
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instructions stored on a non-transitory computer readable medium, obtains cumulative signal data from 
a digital PCR instrument (e.g., the QX600 Droplet Reader) with a sample volume (e.g., a droplet), both 
literally and under the doctrine of equivalents. 

 

[19.c.1.B] 

the digital PCR instrument 
comprising a light 
source and a 
multichannel detector 
with C channels; 

The QX600 comprises a digital PCR instrument, wherein the digital PCR instrument comprises a light 
source and a multichannel detector with C channels, both literally and under the doctrine of 
equivalents. 

 
For example, the digital PCR instrument (e.g., the QX600 Droplet Reader) comprises a multichannel 
detector (e.g., the six-color detector) with C (e.g., C=6) channels for detecting electromagnetic signals 
at the emission wavelengths of six fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). 
See, e.g.: 

 

BIO-RAD EX.1009.179



 

-180- 
 

Claims Exemplary Disclosure of Accused Product 

 
 
CT0479068 at CT0479090 

 

On information and belief, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color 
detector) comprises a light source for generating electromagnetic signals to interrogate singulated 
droplets at the excitation wavelengths of six fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and 
ATTO 590). See, e.g.: 

 

BIO-RAD EX.1009.180
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CT0479068 at CT0479090 

 

According to at least the above examples, the QX600 comprises a digital PCR instrument (e.g., the 
QX600 Droplet Reader), wherein the digital PCR instrument comprises a light source and a 
multichannel detector (e.g., the six-color detector) with C (e.g., C=6) channels, both literally and under 
the doctrine of equivalents. 

 

BIO-RAD EX.1009.181
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[19.c.1.C] 

and the sample volume 
comprising M 
fluorescently labeled 
polynucleotide analytes; 

The QX600 comprises a sample volume comprising M fluorescently labeled polynucleotide analytes, 
both literally and under the doctrine of equivalents. 

 

For example, the QX600 ddPCR workflow includes combining a sample (e.g., DNA or RNA) with an 
analyte-specific reagent mixture (e.g., primers, probes, and Bio-Rad ddPCR supermix). See, e.g.: 
  

 

CT0479068 at CT0479089 

 

BIO-RAD EX.1009.182
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The analyte-specific reagent mixtures (e.g. primers, probes, and Bio-Rad ddPCR supermix) include 
certain PCR supermixes for probe-based assays, including hydrolysis probe-based assays. See, e.g.: 

 

BIO-RAD EX.1009.183
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CT0479068 at CT0479138 

 

The analyte-specific reagent mixture includes analyte-specific hybridization probes and multiple 
fluorophores. Hydrolysis probes fluorescently label polynucleotide analytes (e.g., by cleaving 
fluorescent reporters during extension). See, e.g.: 

BIO-RAD EX.1009.184
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CT0481963 at CT0481965–CT0481966 

 

BIO-RAD EX.1009.185
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According to at least the above examples, the QX600 comprises a sample volume (e.g. droplet) 
comprising M fluorescently labeled polynucleotide analytes, both literally and under the doctrine of 
equivalents. 

 

[19.c.2] 

apply a decoding matrix to 
the cumulative signal 
data to unambiguously 
determine the presence 
or absence of at least 
each of the M 
fluorescently labeled 
polynucleotide analytes 

The processor applies a decoding matrix to the cumulative signal to unambiguously detect the presence 
or absence of at least each of the M fluorescently labeled polynucleotide analytes, both literally and 
under the doctrine of equivalents. 

For example, the processor (e.g., of a computer connected to the QX600 Droplet Reader running the 
QX Manager Software) presents analysis data in different formats, including chromatograms, wherein 
threshold lines are used to unambiguously distinguish positive or negative droplet counts as indications 
of the presence or absence of fluorescently labeled analytes. See, e.g.: 

BIO-RAD EX.1009.186
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CT0479068 at CT0479180 

 

BIO-RAD EX.1009.187
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CT0479068 at CT0479191 

 

The processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 
Software) utilizes thresholds. See, e.g.: 

BIO-RAD EX.1009.188
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CT0479068 at CT0479192 

BIO-RAD EX.1009.189
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The processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 
Software) recognizes certain assay types, including Amplitude Multiplex assay types. See, e.g.: 

 

CT0479068 at CT0479250 

 

When analyzing Amplitude Multiplex assay types, the processor (e.g., of a computer connected to the 
QX600 Droplet Reader running the QX Manager Software) uses the thresholds to set the boundaries of 
discrete signal intensity levels discrete channel intensity levels (e.g., None, Hi, Lo). The processor 
(e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager Software) 
assigns up to M=12 targets to the discrete channel intensity levels across the QX600’s six channels. 
See, e.g.: 

BIO-RAD EX.1009.190
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CT0479068 at CT0479141 

 

The boundaries of these discrete channel intensity levels are set by thresholds. See, e.g.: 

BIO-RAD EX.1009.191
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CT0479068 at CT0479252 

 

The thresholds above thus are understood to discretize the signal intensity values measured on each of 
the two channels on each plot into four levels 0, 1, 2, and 3: 

BIO-RAD EX.1009.192
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CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold line 
emphasis added) 

Upon naming of the target analytes in the QX Manager Software, the processor controlled analyzer 
(e.g., a computer connected to the QX600 Droplet Reader running the QX Manager Software) 
automatically assigns positive droplet readings within specific regions of the chromatogram to specific 
combinations of the named target analytes. 

For example, selecting Amplitude Multiplexing assay type and naming twelve targets a, b, c, d, e, f, g, 
h, i, j, k, and l: 

BIO-RAD EX.1009.193
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CT0478185 

When a user attempts to set thresholds on the 2D chromatograms, the QX Manager Software interface 
reveals the default assignment matrix for amplitude multiplexing assay types. See e.g.: 

For channels 1 and 2 (FAM and HEX): 

BIO-RAD EX.1009.194
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CT0478184 

For channels 3 and 4 (Cy5 and Cy5.5): 

BIO-RAD EX.1009.195
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CT0478186 

For channels 5 and 6 (ROX and ATTO 590): 

BIO-RAD EX.1009.196
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CT0478187 

Overlaying the discretized signal intensity levels described above in relation to the threshold lines 
shows how the specific regions relate to the detected signal intensity levels: 

 

BIO-RAD EX.1009.197
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CT0478184 (notation of discretized channel signal intensity levels added, threshold line emphasis 
added, white text indicating each assigned specific combination of analytes added) 

On information and belief, the processor (e.g., of a computer connected to the QX600 Droplet Reader 
running the QX Manager Software), applies a decoding matrix to assign the above target analyte 
combinations to the available regions formed by the discretized signal channel levels, and then droplet 
data with signal channel levels falling within a given discretized signal channel region is associated 
with the target analyte combination assigned to that region. 

Alternatively, or in addition, the processor (e.g., of a computer connected to the QX600 Droplet Reader 

BIO-RAD EX.1009.198
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running the QX Manager Software) uses a function substantially the same as applying a decoding 
matrix to the cumulative signal (e.g., assigning the droplet data to target analyte combinations 
according to how fluorophore intensity levels in the droplet data relate to defined thresholds), in the 
same way of using cumulative signal data based on the first, second, third, and fourth electromagnetic 
signals to achieve the same result of unambiguously detecting the presence or absence of at least each 
of M analytes. 

 

The decoding matrix for channels 1 and 2 may be represented as the following: 

Analyte FAM HEX 
a 1 0 
b 2 0 
c 0 1 
d 0 2 

 

Expanding this same analysis to the default target combination assignments to all six channels as 
provided by the QX Manager interface, the following larger decoding table covering all twelve target 
analytes may be derived: 

Analyte FAM HEX Cy5 Cy5.5 ROX ATTO 590 
a 1 0 0 0 0 0 
b 2 0 0 0 0 0 
c 0 1 0 0 0 0 
d 0 2 0 0 0 0 
e 0 0 1 0 0 0 
f 0 0 2 0 0 0 
g 0 0 0 1 0 0 

BIO-RAD EX.1009.199
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h 0 0 0 2 0 0 
i 0 0 0 0 1 0 
j 0 0 0 0 2 0 
k 0 0 0 0 0 1 
l 0 0 0 0 0 2 

 

According to at least the examples above, the processor (e.g., of a computer connected to the QX600 
Droplet Reader running the QX Manager Software) applies a decoding matrix to the cumulative signal 
(e.g. associates positive droplet detections to target analytes according to a decoding matrix) to 
unambiguously detect the presence or absence of at least each of M fluorescently labeled 
polynucleotide analytes, both literally and under the doctrine of equivalents. 

 

[19.c.2.A] 

by associating, for each 
fluorescently labeled 
polynucleotide analyte, a 
first value in a first 
component of the 
cumulative signal data 
and a second value in a 
second component of the 
cumulative signal data 
wherein each first value 
is an intensity or range 
of intensities and each 

The processor applies the decoding matrix to the cumulative signal data by associating, for each 
fluorescently labeled polynucleotide analyte, a first value in a first component of the cumulative signal 
data and a second value in a second component of the cumulative signal data wherein each first value is 
an intensity or range of intensities and each second value is a wavelength or a range of wavelengths, 
both literally and under the doctrine of equivalents. 

For example, as explained in [19.c.2] above, the processor (e.g., of a computer connected to the QX600 
Droplet Reader running the QX Manager Software) associates signal intensity levels with certain 
combinations of analytes. 

The QX600 Droplet Reader collects intensity measurements from three interrogation points covering 
six fluorophore wavelength channels (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See. e.g.: 

BIO-RAD EX.1009.200
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second value is a 
wavelength or a range of 
wavelengths, 

 

CT0479068 at CT0479090 

 

The QX600 Droplet Reader cumulative signal includes signal intensity (e.g., amplitude) values for each 
fluorophore wavelength. See e.g.: 

BIO-RAD EX.1009.201
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CT0479068 at CT0479186 

BIO-RAD EX.1009.202
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CT0479068 at CT0479252 

 

Each of the fluorophores has a specific emission wavelength or a range of wavelengths. The emission 
wavelength for FAM is 517 nm, the emission wavelength for HEX is 556 nm, the emission wavelength 
for Cy5 is 670 nm, the emission wavelength for Cy5.5 is 694 nm, the emission wavelength for ROX is 
591 nm, and the emission wavelength for ATTO 590 is 622 nm. See, e.g.: 

 

BIO-RAD EX.1009.203
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BIO-RAD EX.1009.204
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CT0479364 at CT0479364 
 

 
 
CT0479362 at CT0479362 
 

BIO-RAD EX.1009.205
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According to at least the above examples, the processor (e.g., a computer connected to the QX600 
Droplet Reader for data collection and analysis) applies the decoding matrix (e.g. assigns target analyte 
combinations to discrete signal channel levels and associates droplet data with target analyte 
combinations according to signal channel levels within the droplet data) to the cumulative signal data 
by associating for each analyte, a first value (e.g., a FAM fluorescence intensity value), in a first 
component of the cumulative signal and a second value (e.g., a FAM emission wavelength value), in a 
second component of the cumulative signal, wherein each first value (e.g. a FAM fluorescence 
intensity value, a HEX fluorescence intensity value, a Cy5 fluorescence intensity value, a Cy5.5 
fluorescence intensity value, a ROX fluorescence intensity value, an ATTO 590 fluorescence intensity 
value), is an intensity or range of intensities and each second value (e.g., a FAM emission wavelength 
value, a HEX emission wavelength value, a Cy5 emission wavelength value, a Cy5.5 emission 
wavelength value, a ROX emission wavelength value, an ATTO 590 emission wavelength value) is a 
wavelength or a range of wavelengths, both literally and under the doctrine of equivalents. 

 

[19.c.2.B] 

wherein for a positive 
integer M, 
M=C*log2(F+1), 

The processor makes determinations wherein, for a positive integer M, M=C*log2(F+1), both literally 
and under the doctrine of equivalents. 
 

For example, where intensity data is collected from all six channels the number of second values, C 
(e.g., fluorophore wavelengths) is six. See. e.g.: 

BIO-RAD EX.1009.206
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CT0479068 at CT0479090 

 
The processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 
Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte combinations 
to discrete signal channel levels and associates droplet data with target analyte combinations according 
to signal channel levels within the droplet data), such that maximum cumulative intensity for any 
channel, F, is three. See, e.g.: 

BIO-RAD EX.1009.207
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CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold line 
emphasis added) 

Plugging C=6 and F=3 into the equation M=C*log2(F+1), calculates an analyte count of twelve: 

M=C*log2(F+1) 

M=6*log2(3+1) 

M=6*log2(4) 

M=6*2 

M=12 

This is consistent with the number of analytes unambiguously determined to be present or absent when 
the QX600 uses six channels, which is twelve analytes. See e.g. (twelve analytes unambiguously 
detected are PLAU, CCND1, VCL, REN, BRCA1, KLF8, SORL1, PTEN, RPP30, PIK3CA, ERBB2, 

BIO-RAD EX.1009.208
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and EGFR): 

 

 

CT0479366 at CT0479368 

 

According at least to the above examples, the processor (e.g., of a computer connected to the QX600 
Droplet Reader running the QX Manager Software) makes determinations wherein, for a positive 
integer M (e.g., 12), M=C*log2(F+1) (e.g., 12=6*log2(3+1)), both literally and under the doctrine of 
equivalents. 

 

BIO-RAD EX.1009.209
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[19.c.2.C] 

F is the maximum 
cumulative intensity of 
the first component of 
the cumulative signal 
data, for any second 
value, when all of the 
analytes are present, 

The processor makes determinations wherein F is the maximum cumulative intensity of the first 
component of the cumulative signal data, for any second value, when all of the analytes are present, 
both literally and under the doctrine of equivalents. 
 

For example, the processor (e.g., of a computer connected to the QX600 Droplet Reader running the 
QX Manager Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte 
combinations to discrete signal channel levels and associates droplet data with target analyte 
combinations according to signal channel levels within the droplet data), such that maximum 
cumulative intensity for any channel, F, is three. See, e.g.: 

 

CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold line 
emphasis added) 

Where signal intensity on both the FAM and HEX channels exceeds the threshold for a discrete 
valuation of three, the detection is classified in the upper right orange region, indicating the presence of 
all analytes (a + b + c + d). See, e.g.: 

BIO-RAD EX.1009.210
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CT0478184 (notation of discretized channel signal intensity levels added, threshold line emphasis 
added, white text indicating each assigned specific combination of analytes added) 

The orange cluster represents droplets containing all of the analytes of the chromatogram. If signal 
intensity on all channels (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590) exceeds the threshold 
for a discrete valuation of three, then the sample would be classified as containing all analytes. 
 

According at least to the above examples, the processor (e.g., a computer connected to the QX600 

BIO-RAD EX.1009.211
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Droplet Reader running the QX Manager Software) makes determinations wherein F (e.g., F=3) is the 
maximum cumulative intensity of the first component of the cumulative signal data, for any second 
value (e.g., intensity at FAM, HEX, Cy5, Cy5.5, ROX, or ATTO 590 emission wavelengths), when all 
of the analytes are present, both literally and under the doctrine of equivalents. 

 

[19.c.2.D] 

M, C, and F are each 
positive integers, and 

The processor makes determinations wherein M, C, and F are each positive integers, both literally and 
under the doctrine of equivalents. 

For example, the QX600 Droplet Reader collects intensity data from up to six channels (e.g., FAM, 
HEX, Cy5, Cy5.5, ROX, and ATTO 590) to detect up to 12 targets in amplitude multiplexing mode 
(i.e., the number of unambiguously detected analytes is twelve, M=12). See, e.g.: 

 

BIO-RAD EX.1009.212
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CT0479068 at CT0479090 

 

BIO-RAD EX.1009.213
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CT0479068 at CT0479141 

 

See also: 

BIO-RAD EX.1009.214
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When the QX600 Droplet Reader collects intensity data from six channels, twelve analytes are 
unambiguously determined to be present or absent. See e.g. (twelve analytes unambiguously detected 
are PLAU, CCND1, VCL, REN, BRCA1, KLF8, SORL1, PTEN, RPP30, PIK3CA, ERBB2, and 
EGFR): 

 

 

CT0479366 at CT0479368 

 

The QX600 Droplet Reader collects intensity data from up to six channels (e.g., FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590), so the number of second values, C (e.g., fluorophore wavelengths) may 
be 1, 2, 3, 4, 5, or 6. See, e.g.: 

 

BIO-RAD EX.1009.215
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CT0479068 at CT0479090 
 
 

The processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 
Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte combinations 
to discrete signal channel levels and associates droplet data with target analyte combinations according 
to signal channel levels within the droplet data), such that maximum cumulative intensity for any 
channel, F, is three. See, e.g.: 

BIO-RAD EX.1009.216



 

-217- 
 

Claims Exemplary Disclosure of Accused Product 

 

CT0479068 at CT0479252 

 

M=12, C=6, and F=3 are each positive integers. 

 

According to at least the above examples, the processor makes determinations wherein M, C, and F are 
each positive integers, both literally and under the doctrine of equivalents. 

[19.c.2.E] 

wherein F+1 is a positive 
integer and wherein F+1 
is a power of 2; and 

The processor makes determinations wherein F+1 is a positive integer and wherein F+1 is a power of 2, 
both literally and under the doctrine of equivalents. 

 
The processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 

BIO-RAD EX.1009.217
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Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte combinations 
to discrete signal channel levels and associates droplet data with target analyte combinations according 
to signal channel levels within the droplet data), such that maximum cumulative intensity for any 
channel, F, is three. See, e.g.: 

 

CT0479068 at CT0479252 

 

F=3 in the above examples, and F+1=4. Four is a positive integer and a power of two, e.g. 2^2=4. 

 

According at least to the above examples, the processor (e.g., of a computer connected to the QX600 
Droplet Reader running the QX Manager Software) makes determinations wherein F+1 is a positive 
integer (e.g., 4) and wherein F+1 is a power of 2 (e.g., 4=2^2), both literally and under the doctrine of 
equivalents. 
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[19.c.3] 

plot, on the display, a 
representation of the first 
value and the second 
value; 

The QX 600 comprises a display coupled to the processor, wherein the processor plots, on the display, 
a representation of the first value and the second value, both literally and under the doctrine of 
equivalents. 
 

For example, operation of the QX600 Droplet Reader within the QX600 System involves the operation 
of additional components (e.g., a computer connected to the QX600 Droplet Reader for data collection 
and analysis). See, e.g.: 
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CT0479068 at CT0479095 

BIO-RAD EX.1009.220
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CT0479068 at CT0479276 

BIO-RAD EX.1009.221
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CT0479068 at CT0479278 

 

QX600’s QX Manager Software is run on the attached computer to display the collected fluorophore 
signal data and conduct analysis on the same. See, e.g.: 
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CT0479068 at CT0479105 

 

The QX Manager Software provides visual plots of first values (e.g., channel intensity values) and 
second values (e.g., channel wavelength values). See e.g.: 
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CT0479068 at CT0479186 

BIO-RAD EX.1009.224
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CT0479068 at CT0479252 

According to at least the examples above, the QX600 comprises a display coupled to the processor 
(e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager Software), 
wherein the processor plots, on the display, a representation of the first value (e.g., channel intensity) 
and the second value (e.g., channel wavelength), both literally and under the doctrine of equivalents. 

 

[19.c.3.A] 

wherein the cumulative 
signal data comprises: 

The processor processes cumulative signal data, both literally and under the doctrine of equivalents. 
 
For example, the QX600 Droplet Reader receives signals from respective droplets through exciting the 
fluorophores present in the droplets to produce electromagnetic signals, and provides this data to the 
processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 
Software). See, e.g.: 
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CT0479068 at CT0479090 

 

The signals collect fluorescence information about the multiple fluorophores associated with target 
analytes within droplets, and thus the signal data is cumulative. See, e.g.: 
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CT0479068 at CT0479191 

 

The processor (e.g., of a computer connected to the QX600 Droplet Reader running the QX Manager 
Software) receives the cumulative signal data and produces a cumulative signal data file containing 
analysis information based on the number of positive and negative droplets identified for each target in 
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the sample. See, e.g.: 

 

CT0479068 at CT0479144 

 

According to at least the above examples, the processor (e.g., of a computer connected to the QX600 
Droplet Reader running the QX Manager Software) processes cumulative signal data, both literally and 
under the doctrine of equivalents. 

 

[19.c.3.B] 

a first electromagnetic 
signal at a first 
wavelength from the 
sample volume, the first 
electromagnetic signal 
generated by excitement 
of a first fluorescently 

The cumulative signal data comprises a first electromagnetic signal at a first wavelength from the 
sample volume, the first electromagnetic signal generated by excitement of a first fluorescently labeled 
polynucleotide analyte of the six fluorescently labeled polynucleotide analytes, both literally and under 
the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a FAM fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the FAM fluorophore’s excitation wavelength. See, e.g.: 
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labeled polynucleotide 
analyte of the six 
fluorescently labeled 
polynucleotide analytes; 

 
 
CT0479068 at CT0479090 
 
 
The FAM fluorophore emits a first electromagnetic signal in a FAM fluorophore emission wavelength 
(e.g., 517 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, e.g.: 
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CT0479364 at CT0479364 

 

 
 
CT0479364 at CT0479364 
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The FAM fluorophore is one of six fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590) 
that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given fluorophore 
excitation wavelength. See, e.g.: 
 

 
 
CT0479068 at CT0479090 
 

According to at least the examples above, the cumulative signal data comprises a first electromagnetic 
signal at a first wavelength (e.g., 517 nm) from the sample chamber (e.g., the 96-well plate), the first 
electromagnetic signal generated by excitement (e.g., interrogation) of a fluorescently labeled 
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polynucleotide analyte (e.g., the FAM fluorophore labeled analyte) of the six fluorescently labeled 
polynucleotide analytes (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590 fluorophore labeled 
analytes), both literally and under the doctrine of equivalents. 

While FAM is designated here as the example first fluorophore and its emission wavelength is 
designated as the first wavelength, the first fluorophore can be any one of the FAM, HEX, Cy5, Cy5.5, 
ROX, and ATTO 590 fluorophores that is not designated as the second, third, or fourth fluorophores, 
and the first wavelength is the emission wavelength of that fluorophore. 

 

[19.c.3.C] 

a second electromagnetic 
signal at a second 
wavelength from the 
sample volume, the 
second electromagnetic 
signal generated by 
excitement of a second 
fluorescently labeled 
polynucleotide analyte 
of the six fluorescently 
labeled polynucleotide 
analytes; 

The cumulative signal data comprises a second electromagnetic signal at a second wavelength from the 
sample chamber, the second electromagnetic signal generated by excitement of a second fluorescently 
labeled polynucleotide analyte of the six fluorescently labeled polynucleotide analytes, both literally 
and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a HEX fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the HEX fluorophore’s excitation wavelength. See, e.g.: 
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CT0479068 at CT0479090 
 
 
The HEX fluorophore emits a second electromagnetic signal in a HEX fluorophore emission 
wavelength (e.g., 556 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, 
e.g.: 
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CT0479364 at CT0479364 

 

 
 
CT0479364 at CT0479364 
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The HEX fluorophore is one of six fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590) 
that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given fluorophore 
excitation wavelength. See, e.g.: 

 
 
CT0479068 at CT0479090 
 
 
According to at least the examples above, the cumulative signal data comprises a second 
electromagnetic signal at a second wavelength (e.g., 556 nm) from the sample chamber (e.g., the 96-
well plate), the second electromagnetic signal generated by excitement (e.g., interrogation) of a second 
fluorescently labeled polynucleotide analyte (e.g., the HEX fluorophore labelled analyte) of the six 
fluorescently labeled polynucleotide analytes(e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590 
fluorophore labeled analytes), both literally and under the doctrine of equivalents. 
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While HEX is designated here as the example second fluorophore and its emission wavelength is 
designated as the second wavelength, the second fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, third, or fourth 
fluorophores, and the second wavelength is the emission wavelength of that fluorophore. 

 

[19.c.3.D] 

a third electromagnetic 
signal at a third 
wavelength from the 
sample volume, the third 
electromagnetic signal 
generated by excitement 
of a third fluorescently 
labeled polynucleotide 
analyte of the six 
fluorescently labeled 
polynucleotide analytes; 

The cumulative signal data comprises a third electromagnetic signal at a third wavelength from the 
sample chamber, the third electromagnetic signal generated by excitement of a third fluorescently 
labeled polynucleotide analyte of the six fluorescently labeled polynucleotide analytes, both literally 
and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a Cy5 fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the Cy5 fluorophore’s excitation wavelength. See, e.g.: 
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CT0479068 at CT0479090 
 
 
The Cy5 fluorophore emits a third electromagnetic signal in a Cy5 fluorophore emission wavelength 
(e.g., 670 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, e.g.: 
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CT0479364 at CT0479364 

 

 
 
CT0479364 at CT0479364 
 
The Cy5 fluorophore is one of six fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590) 
that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given fluorophore 
excitation wavelength. See, e.g.: 
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CT0479068 at CT0479090 
 
 
According to at least the examples above, the cumulative signal data comprises a third electromagnetic 
signal at a third wavelength (e.g., 670 nm) from the sample chamber (e.g., the 96-well plate), the third 
electromagnetic signal generated by excitement (e.g., interrogation) of a third fluorescently labeled 
polynucleotide analyte (e.g., the Cy5 fluorophore labelled analyte) of the six fluorescently labeled 
polynucleotide analytes(e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590 fluorophore labeled 
analytes), both literally and under the doctrine of equivalents. 

While Cy5 is designated here as the example third fluorophore and its emission wavelength is 
designated as the third wavelength, the third fluorophore can be any one of the FAM, HEX, Cy5, 
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Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, second, or fourth 
fluorophores, and the third wavelength is the emission wavelength of that fluorophore. 

 

[19.c.3.E] 

a fourth electromagnetic 
signal at a fourth 
wavelength from the 
sample volume, the 
fourth electromagnetic 
signal generated by 
excitement of a fourth 
first fluorescently 
labeled polynucleotide 
analyte of the six 
fluorescently labeled 
polynucleotide analytes; 
and 

The cumulative signal data comprises a fourth electromagnetic signal at a fourth wavelength from the 
sample chamber, the fourth electromagnetic signal generated by excitement of a fourth fluorescently 
labeled polynucleotide analyte of the six fluorescently labeled polynucleotide analytes, both literally 
and under the doctrine of equivalents. 
 
For example, the multi-channel detector (e.g., the QX600 Droplet Reader’s six-color detector) detects 
electromagnetic signals in a Cy5.5 fluorophore emission wavelength after interrogating the droplet in a 
defined spectrum around the Cy5.5 fluorophore’s excitation wavelength. See, e.g.: 
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CT0479068 at CT0479090 
 
 
The Cy5.5 fluorophore emits a fourth electromagnetic signal in a Cy5.5 fluorophore emission 
wavelength (e.g., 694 nm), upon excitation (e.g., interrogation) by the QX600 Droplet Reader. See, 
e.g.: 
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CT0479364 at CT0479364 

 

 
 
CT0479364 at CT0479364 
 
 
The Cy5.5 fluorophore is one of six fluorophores (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 
590) that the QX600 Droplet Reader can detect after excitation (e.g., interrogation) at the given 
fluorophore excitation wavelength. See, e.g.: 
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CT0479068 at CT0479090 
 
 

According to at least the examples above, the cumulative signal data comprises a fourth 
electromagnetic signal at a fourth wavelength (e.g., 694 nm) from the sample chamber (e.g., the 96-
well plate), the fourth electromagnetic signal generated by excitement (e.g., interrogation) of a fourth 
fluorescently labeled polynucleotide analyte (e.g., the Cy5.5 fluorophore labelled analyte) of the six 
fluorescently labeled polynucleotide analytes(e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590 
fluorophore labeled analytes), both literally and under the doctrine of equivalents. 

While Cy5.5 is designated here as the example fourth fluorophore and its emission wavelength is 
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designated as the fourth wavelength, the fourth fluorophore can be any one of the FAM, HEX, Cy5, 
Cy5.5, ROX, and ATTO 590 fluorophores that is not designated as the first, second, or third 
fluorophores, and the fourth wavelength is the emission wavelength of that fluorophore.   

 

[19.c.3.F] 

wherein the second values 
comprise the first, 
second, third, and fourth 
wavelengths, and 

The second values of the cumulative signal data comprise the first, second, third, and fourth 
wavelengths, both literally and under the doctrine of equivalents. 

The QX600 Droplet Reader collects intensity measurements from three interrogation points covering 
six fluorophore wavelength channels (e.g., FAM, HEX, Cy5, Cy5.5, ROX, and ATTO 590). See. e.g.: 
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CT0479068 at CT0479090 

 

The QX600 Droplet Reader cumulative signal, includes signal intensity, or amplitude, values for each 
fluorophore wavelength. See e.g.: 
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CT0479068 at CT0479186 

BIO-RAD EX.1009.246
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CT0479068 at CT0479252 

 

Each of the fluorophores has a specific emission wavelength or a range of wavelengths. The emission 
wavelength for FAM is 517 nm, the emission wavelength for HEX is 556 nm, the emission wavelength 
for Cy5 is 670 nm, the emission wavelength for Cy5.5 is 694 nm, the emission wavelength for ROX is 
591 nm, and the emission wavelength for ATTO 590 is 622 nm. See, e.g.: 
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CT0479364 at CT0479364 
 
 

According to at least the above examples, the second values of the cumulative signal data comprise the 
first (e.g., FAM wavelength, or 517 nm), second (e.g., HEX wavelength, or 556 nm), third (e.g., Cy5 
wavelength, or 670 nm) and fourth (e.g., Cy5.5 wavelength, or 694 nm), both literally and under the 
doctrine of equivalents. 

 

[19.c.3.G] 

the determination is made 
without immobilization, 
mass spectrometry or 
melting curve analysis. 

Caltech incorporates the discussion regarding above elements of claim 19, supra, in their entirety.  As 
discussed in relation to those elements, the unambiguous determination of the presence or absence of at 
least each of the M analytes in the sample is made without immobilization, mass spectrometry, or 
melting curve analysis. 

[21.pre] 

21. The system of claim 19, 
wherein 

Caltech incorporates the discussion from claim 19, supra, in its entirety.  As discussed therein, the 
QX600 is a system comprising each and every element of claim 19, both literally and under the 
doctrine of equivalents. 

 

[21.a] 

F=3. 

The processor makes determinations wherein F=3, both literally and under the doctrine of equivalents. 
 

For example, the processor (e.g., of a computer connected to the QX600 Droplet Reader running the 
QX Manager Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte 
combinations to discrete signal channel levels and associates droplet data with target analyte 
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combinations according to signal channel levels within the droplet data), such that maximum 
cumulative intensity for any channel, F, is three. See, e.g.: 

 

CT0479068 at CT0479252 (notation of discretized channel signal intensity levels added, threshold line 
emphasis added) 

According at least to the above examples, the processor makes determinations wherein F=3, both 
literally and under the doctrine of equivalents. 

 

 

BIO-RAD EX.1009.250



12,168,797 Infringement Claim Chart 

Appendix B: Infringement Claim Chart for U.S. Patent No. 12,168,797 and QX ONE 

Bio-Rad’s QX ONE Droplet Digital PCR (ddPCR) System (“QX ONE”) infringes Claims 1, 5–11, 13–15, and 18 of U.S. Patent No. 
12,168,797 (“the ’797 Patent”).  Reference to the QX ONE will be understood to include all the various additional devices, software, 
accessories, and/or components used in connection with the QX ONE. 

As non-limiting examples, Caltech identifies where and how the QX ONE comprises each and every element of the below claimed 
systems.  Elements from other charts included with these Infringement Contentions may be used in combination with the below to meet 
elements of the claimed systems, and Caltech incorporates all such other charts here by reference. 

On information and belief, the QX ONE is used with devices, accessories, and components to practice claimed systems of the ’797 
Patent.  See CT0481971 at CT0481972–CT0481981.  A list of non-limiting examples of such devices, accessories, and/or components 
include: 

 The QX ONE system; 
 Software, such as the QX ONE Software (Regulatory and/or Standard editions); 
 Consumables such as  

o GCR96 Cartridges,  
o QX ONE Droplet Generation Oil for Probes,  
o QX ONE Droplet Reader Oil,  
o GCR96 Foil Heat Seal, and/or  
o QX ONE ddPCR System Waste Bottle; 

 A plate sealer, such as the PX1 PCR Plate Sealer; 
 ddPCR kits and reagents, such as  

o PrimePCR ddPCR Assays,  
o ddPCR Multiplex Supermix,  
o ddPCR Supermixes for Probes (No dUTP),  
o ddPCR Supermix for Probes,  
o One-Step RT-ddPCR Advanced Kit for Probes,  
o ddPCR Buffer Control for Probes,  
o Residual DNA Quantification Supermixes,  
o QX200 ddPCR EvaGreen Supermix,  
o QX200 Buffer Control for EvaGreen, and  
o ddPCR Library Quantification Kit for Illumina TruSeq; 
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 Consumables, such as  
o the ddPCR 96-Well Plates,  
o Droplet Generation Oil for Probes,  
o QX200 Droplet Generation Oil for EvaGreen,  
o Droplet Reader Oil,  
o DG8 Cartridges and DG8 Gaskets,  
o DG8 Cartridge Holders,  
o pierceable foil such as the PCR Plate Heat Seal,  
o DG32 Cartridges for AutoDG,  
o Pipet Tips for AutoDG,  
o Pipet Tip Waste Bin for AutoDG; 

 PrimePCR Primers, Assays and Arrays; 
 Each of the assays identified in these Infringement Contentions; and/or  
 Any other devices, software, accessories, and components that Bio-Rad instructs or encourages its customers and end users to 

use with the QX ONE. 

Bio-Rad directly infringes the Asserted Claims by making, using, offering to sell, and/or selling the QX ONE alone and/or with the 
above-listed devices, software, accessories, and/or components within the United States or by importing the QX ONE alone and/or with 
the above-listed devices, software, accessories, and/or components to the United States.  The QX ONE alone and/or with the above-
listed devices, software, accessories, and/or components meets each and every element of the below claimed systems.  By way of non-
limiting example, Bio-Rad offers to sell the QX ONE in connection with (but not exclusively with) the accompanying QX ONE Software 
to meet each and every element of the Asserted Claims. 

Bio-Rad also indirectly infringes the Asserted Claims by providing the QX ONE alone and/or with the above-listed devices, software, 
accessories, and/or components.  Bio-Rad induces customers and/or end users to infringe by providing the QX ONE to such customers 
and/or end users, or by providing the QX ONE in combination with the above-listed devices, software, accessories, and/or components 
to such customers and/or end users, for use in a way that meets every element of the Asserted Claims as described below and throughout 
these Infringement Contentions in violation of 35 U.S.C. § 271(b).  By way of non-limiting example, Bio-Rad provides such customers 
and/or end users with the QX ONE and the accompanying QX ONE Software for use in a way that meets each and every element of the 
Asserted Claims. 

Bio-Rad also contributes to the infringement of customers and/or end-users by providing the QX ONE to such customers and/or end 
users, or by providing the QX ONE in combination with the above-listed devices, software, accessories, and/or components to such 
customers and/or end users, and such customers and/or end-users then use the QX ONE alone and/or with the above-listed devices, 
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software, accessories, and/or components to meet every element of the Asserted Claims as described below and throughout these 
Infringement Contentions in violation of 35 U.S.C. § 271(c).  By way of non-limiting example, such customers and/or end users use the 
QX ONE and the accompanying QX ONE Software for use in a way that meets each and every element of the Asserted Claims. 

On information and belief, Bio-Rad also supplies or causes to be supplied in or from the United States all or a substantial portion of the 
QX ONE and/or the above-listed devices, software, accessories, and/or components such that Bio-Rad induces the infringement of 
customers or end users outside the United States in violation of 35 U.S.C. § 271(f)(1).  For like reasons as described above, Bio-Rad 
contributes to the infringement of customers or end users outside the United States in violation of 35 U.S.C. § 271(f)(2). 

Caltech alleges direct and indirect infringement both literally and under the doctrine of equivalents. 

As non-limiting examples, Caltech identifies where and how the QX ONE meets each and every element of the below claimed systems. 

Claims Exemplary Disclosure of Accused Product 

[1.pre] 

1. A system comprising: 

To the extent the preamble is found to be limiting, the QX ONE is a system comprising each and 
every element below, both literally and under the doctrine of equivalents. 

For example, the QX ONE is a “system” comprising multiple components, each of which is itself a 
“system,” including at least a droplet generator, droplet reader, thermal cycler, and touchscreen 
computer for running the QX ONE Software. See, e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 
 
CT0478736 at CT0478758 
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CT0478736 at CT0478759 

According to at least the example provided above, and as explained in further detail for each and 
every element below, the QX ONE is a system comprising each and every element of independent 
claim 1, both literally and under the doctrine of equivalents. 
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Claims Exemplary Disclosure of Accused Product 

[1.a] 

a sample chamber 
configured to house a 
sample and analyte-
specific reagent 
mixtures of analyte-
specific hybridization 
probes and multiple 
fluorophores; 

The QX ONE comprises a sample chamber configured to house a sample and analyte-specific reagent 
mixtures of analyte-specific hybridization probes and multiple fluorophores, both literally and under 
the doctrine of equivalents. 
 

For example, the QX ONE ddPCR workflow includes combining a sample (e.g., DNA or RNA) with 
an analyte-specific reagent mixture (e.g., primers, probes, and Bio-Rad ddPCR supermix). See, e.g.: 

 

CT0478736 at CT0478755 
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The analyte-specific reagent mixtures (e.g. primers, probes, and Bio-Rad ddPCR supermix) include 
certain PCR supermixes for probe-based assays, including hydrolysis probe-based assays. See, e.g.: 

 

CT0478736 at CT0478802 
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The analyte-specific reagent mixture includes analyte-specific hybridization probes and multiple 
fluorophores. Probes in probe-based assays include sequence-specific molecules attached to fluorescent 
reporter molecules. See, e.g.: 
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CT0481963 at CT0481965–CT0481966 
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The analyte-specific reagent mixture is combined with the sample (e.g., DNA or RNA). See, e.g.: 

 

CT0478736 at CT0478783 
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After combining the sample (e.g., DNA or RNA) analyte (e.g., DNA or RNA) with the analyte-
specific reagent mixtures (e.g. primers, probes, and Bio-Rad ddPCR supermix), a droplet generator 
fractionates the combination into droplets. See e.g.: 

 

 

CT0478736 at CT0478755 
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CT0478736 at CT0478756 

 

The combination of the sample (e.g., DNA or RNA) and the analyte-specific reagent mixture is placed 
in a GCR96 Cartridge. See, e.g.: 
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CT0478736 at CT0478784 
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The GCR96 Cartridge containing the droplets is then inserted in the QX ONE instrument for analysis 
with the QX ONE Software. See, e.g.: 

 

 

CT0478736 at CT0478789 
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CT0478736 at CT0478791 

 

According to at least the example above, the QX ONE comprises a sample chamber (e.g., the volume 
within the QX ONE instrument within which the GCR96 Cartridge is inserted) configured to house a 
sample (e.g., DNA or RNA) and analyte-specific reagent mixtures of analyte-specific hybridization 
probes and multiple fluorophores (e.g., primers, probes, and Bio-Rad ddPCR supermix mixed 
together), both literally and under the doctrine of equivalents. 

 

BIO-RAD EX.1009.265
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[1.b] 

a multi-channel detector to 
detect: 

The QX ONE comprises a multi-channel detector, both literally and under the doctrine of equivalents. 

 
For example, the QX ONE comprises a multi-channel detector (e.g., an instrument able to detect 
electromagnetic signals on four channels). See, e.g.: 

BIO-RAD EX.1009.266
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CT0478736 at CT0478760 
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According to at least the example above, the QX ONE comprises a multi-channel detector (e.g., an 
instrument able to detect electromagnetic signals on four channels), both literally and under the 
doctrine of equivalents. 

 

[1.b.1] 

a first electromagnetic 
signal at a first 
wavelength from the 
sample chamber, the 
first electromagnetic 
signal generated by 
excitement of a first 
fluorophore of the 
multiple fluorophores; 

The multi-channel detector detects a first electromagnetic signal at a first wavelength from the sample 
chamber, the first electromagnetic signal generated by excitement of a first fluorophore of the multiple 
fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the QX ONE streams the droplets single file in front of the multi-channel detector which 
measures excited fluorophores as positive or negative droplets to quantify target DNA concentration. 
See, e.g.: 
 

 
 
CT0478736 at CT0478758 
 

BIO-RAD EX.1009.268
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The multi-channel detector detects electromagnetic signals generated by a first fluorophore (e.g., FAM 
fluorophores). See, e.g.: 

 

BIO-RAD EX.1009.269
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CT0478736 at CT0478760 
 
The FAM fluorophore emits a first electromagnetic signal in a FAM fluorophore emission wavelength 
(e.g., 517 nm), upon excitation by the QX ONE. See, e.g.: 

 

 

CT0479364 at CT0479364 
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CT0479364 at CT0479364 
 
The FAM fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5) that the QX 
ONE can detect after excitation at the given fluorophore excitation wavelength. See, e.g.: 

BIO-RAD EX.1009.271
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CT0478736 at CT0478760 
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According to at least the example above, the multi-channel detector detects a first electromagnetic 
signal at a first wavelength (e.g., 517 nm) from the sample chamber, the first electromagnetic signal 
generated by excitement of a first fluorophore (e.g., the FAM fluorophore) of the multiple 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5), both literally and under the doctrine of equivalents. 
 
While FAM is designated here as the example first fluorophore and its emission wavelength is 
designated as the first wavelength, the first fluorophore can be any one of the FAM, HEX, Cy5, and 
Cy5.5 fluorophores that is not designated as the second, third, or fourth fluorophores, and the first 
wavelength is the emission wavelength of that fluorophore. 
 

[1.b.2] 

a second electromagnetic 
signal at a second 
wavelength from the 
sample chamber, the 
second electromagnetic 
signal generated by 
excitement of a second 
fluorophore of the 
multiple fluorophores; 

 

 

The multi-channel detector detects a second electromagnetic signal at a second wavelength from the 
sample chamber, the second electromagnetic signal generated by excitement of a second fluorophore 
of the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the QX One streams the droplets single file in front of the multi-channel detector which 
measures excited fluorophores as positive or negative droplets to quantify target DNA concentration. 
See, e.g.: 
 

 
 

BIO-RAD EX.1009.273
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CT0478736 at CT0478758 
 
The multi-channel detector detects electromagnetic signals generated by a second fluorophore (e.g., 
HEX fluorophores). See, e.g.: 

BIO-RAD EX.1009.274
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CT0478736 at CT0478760 
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The HEX fluorophore emits a second electromagnetic signal in a HEX fluorophore emission 
wavelength (e.g., 556 nm), upon excitation by the QX ONE. See, e.g.: 
 

 

CT0479364 at CT0479364 

 

 
CT0479364 at CT0479364 
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The HEX fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5) that the QX 
ONE can detect after excitation at the given fluorophore excitation wavelength. See, e.g.: 

 

BIO-RAD EX.1009.277
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CT0478736 at CT0478760 
 
According to at least the example above, the multi-channel detector detects a second electromagnetic 
signal at a second wavelength (e.g., 556 nm) from the sample chamber, the second electromagnetic 
signal generated by excitement of a second fluorophore (e.g., the HEX fluorophore) of the multiple 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5), both literally and under the doctrine of equivalents. 
 
While HEX is designated here as the example second fluorophore and its emission wavelength is 
designated as the second wavelength, the second fluorophore can be any one of the FAM, HEX, Cy5, 
and Cy5.5 fluorophores that is not designated as the first, third, or fourth fluorophores, and the second 
wavelength is the emission wavelength of that fluorophore. 
 

[1.b.3] 

a third electromagnetic 
signal at a third 
wavelength from the 
sample chamber, the 
third electromagnetic 
signal generated by 
excitement of a third 
fluorophore of the 
multiple fluorophores; 

 

 

The multi-channel detector detects a third electromagnetic signal at a third wavelength from the 
sample chamber, the third electromagnetic signal generated by excitement of a third fluorophore of 
the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the QX One streams the droplets single file in front of the multi-channel detector which 
measures excited fluorophores as positive or negative droplets to quantify target DNA concentration. 
See, e.g.: 
 

BIO-RAD EX.1009.278
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CT0478736 at CT0478758 
 
The multi-channel detector detects electromagnetic signals generated by a third fluorophore (e.g., Cy5 
fluorophores). See, e.g.: 

BIO-RAD EX.1009.279
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CT0478736 at CT0478760 
 

BIO-RAD EX.1009.280
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The Cy5 fluorophore emits a third electromagnetic signal in a Cy5 fluorophore emission wavelength 
(e.g., 670 nm), upon excitation by the QX ONE. See, e.g.: 
 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 
 
The Cy5 fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5) that the QX 
ONE can detect after excitation at the given fluorophore excitation wavelength. See, e.g.: 

BIO-RAD EX.1009.281
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CT0478736 at CT0478760 
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According to at least the example above, the multi-channel detector detects a third electromagnetic 
signal at a third wavelength (e.g., 670 nm) from the sample chamber, the third electromagnetic signal 
generated by excitement of a third fluorophore (e.g., the Cy5 fluorophore) of the multiple 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5), both literally and under the doctrine of equivalents. 
 
While Cy5 is designated here as the example third fluorophore and its emission wavelength is 
designated as the third wavelength, the third fluorophore can be any one of the FAM, HEX, Cy5, and 
Cy5.5 fluorophores that is not designated as the first, second, or fourth fluorophores, and the third 
wavelength is the emission wavelength of that fluorophore. 
 

[1.b.4] 

a fourth electromagnetic 
signal at a fourth 
wavelength from the 
sample chamber, the 
fourth electromagnetic 
signal generated by 
excitement of a fourth 
fluorophore of the 
multiple fluorophores; 

 

 

 

The multi-channel detector detects a fourth electromagnetic signal at a fourth wavelength from the 
sample chamber, the fourth electromagnetic signal generated by excitement of a fourth fluorophore of 
the multiple fluorophores, both literally and under the doctrine of equivalents. 
 
For example, the QX ONE streams the droplets single file in front of the multi-channel detector which 
measures excited fluorophores as positive or negative droplets to quantify target DNA concentration. 
See, e.g.: 
 

 
 

BIO-RAD EX.1009.283
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CT0478736 at CT0478758 
 
The multi-channel detector detects electromagnetic signals generated by a fourth fluorophore (e.g., 
Cy5.5 fluorophores). See, e.g.: 

BIO-RAD EX.1009.284
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CT0478736 at CT0478760 
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The Cy5.5 fluorophore emits a fourth electromagnetic signal in a Cy5.5 fluorophore emission 
wavelength (e.g., 694 nm), upon excitation by the QX ONE. See, e.g.: 
 

 

CT0479364 at CT0479364 

 

 
CT0479364 at CT0479364 
 
The Cy5.5 fluorophore is one of multiple fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5) that the 
QX ONE can detect after excitation at the given fluorophore excitation wavelength. See, e.g.: 

BIO-RAD EX.1009.286
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CT0478736 at CT0478760 
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According to at least the example above, the multi-channel detector detects a fourth electromagnetic 
signal at a fourth wavelength (e.g., 694 nm) from the sample chamber, the fourth electromagnetic 
signal generated by excitement of a fourth fluorophore (e.g., the Cy5.5 fluorophore) of the multiple 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5), both literally and under the doctrine of equivalents. 
 
While Cy5.5 is designated here as the example fourth fluorophore and its emission wavelength is 
designated as the fourth wavelength, the fourth fluorophore can be any one of the FAM, HEX, Cy5, 
and Cy5.5 fluorophores that is not designated as the first, second, or third fluorophores, and the fourth 
wavelength is the emission wavelength of that fluorophore. 
 

[1.c] 

a processor controlled 
analyzer to 

The QX ONE comprises a processor controlled analyzer, both literally and under the doctrine of 
equivalents. 
 

For example, the QX ONE comprises a touch screen computer, which is a processor controlled 
analyzer and which is integrated into the QX ONE instrument. Users may also alternatively connect a 
standalone computer, also a processor controlled analyzer, to the QX ONE instrument via a network 
connection See, e.g.: 
 

BIO-RAD EX.1009.288
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CT0478736 at CT0478758 
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CT0478736 at CT0478759 
 
The touch screen or standalone computer runs the QX ONE Software to analyze sample data. See, 
e.g.: 

BIO-RAD EX.1009.290
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CT0478736 at CT0478766 
 
According to at least the example above, the QX ONE comprises a processor controlled analyzer (e.g. 
an integrated touch screen computer or standalone computer running the QX ONE software), both 
literally and under the doctrine of equivalents. 
 

BIO-RAD EX.1009.291
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[1.c.1] 

receive, from the multi-
channel detector, a 
cumulative signal based 
on the first, second, 
third, and fourth 
electromagnetic signals 
and 

The processor controlled analyzer receives, from the multi-channel detector a cumulative signal based 
on the first, second, third, and fourth, electromagnetic signals, both literally and under the doctrine of 
equivalents. 
 

For example, the QX ONE collects receives signals from respective droplets through exciting the 
fluorophores present in the droplets to produce electromagnetic signals and provides this data to the 
processor controlled analyzer (e.g. an integrated touch screen computer or standalone computer running 
the QX ONE software). See, e.g.: 

 

CT0478736 at CT0478758 

 

The signals collect fluorescence information about the multiple fluorophores associated with target 
analytes within droplets, and thus the signal data is cumulative. See, e.g.: 

 

BIO-RAD EX.1009.292
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CT0478876 at CT0478990 

 

The QX ONE software receives the cumulative signal data from the multi-channel detector and 
produces a data file containing analysis information based on the number of positive and negative 
droplets identified for each target in the sample.  See, e.g.: 

BIO-RAD EX.1009.293
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CT0478876 at CT0478942 
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The cumulative signal data collected by the QX ONE is based on detections at a first (e.g., FAM 
emission wavelength), second (e.g., HEX emission wavelength), third (e.g., Cy5 emission wavelength), 
and fourth (e.g., Cy5.5 emission wavelength) electromagnetic signals. See, e.g.: 

 

BIO-RAD EX.1009.295
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CT0478736 at CT0478760 
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According to at least the example above, the processor controlled analyzer (e.g. an integrated touch 
screen computer or standalone computer running the QX ONE software) receives, from the multi-
channel detector, a cumulative signal based on the first (e.g., FAM emission wavelength), second 
(e.g., HEX emission wavelength), third (e.g., Cy5 emission wavelength), and fourth (e.g., Cy5.5 
emission wavelength) electromagnetic signals, both literally and under the doctrine of equivalents. 

 

[1.c.2.A] 

apply a decoding matrix to 
the cumulative signal to 
unambiguously detect 
the presence or absence 
of at least each of M 
analytes 

The processor controlled analyzer applies a decoding matrix to the cumulative signal to 
unambiguously detect the presence or absence of at least each of M analytes, both literally and under 
the doctrine of equivalents. 

For example, the processor controlled analyzer (e.g. an integrated touch screen computer or 
standalone computer running the QX ONE software) presents analysis data in different formats, 
including chromatograms, wherein threshold lines are used to unambiguously distinguish positive or 
negative droplet counts as indications of the presence or absence of analytes. See, e.g.: 

BIO-RAD EX.1009.297
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CT0478876 at CT0478978 
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CT0478876 at CT0478990 

 

The processor controlled analyzer (e.g. an integrated touch screen or standalone computer running the 
QX ONE software) utilizes thresholds.  See, e.g.: 

BIO-RAD EX.1009.299
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CT0478876 at CT0478991 

 

BIO-RAD EX.1009.300
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The processor controlled analyzer (e.g. an integrated touch screen computer or standalone computer 
running the QX ONE software) recognizes certain assay types, including Amplitude Multiplex assay 
types. See, e.g.: 

 

CT0478876 at CT0479044 

 

When analyzing Amplitude Multiplex assay types, the processor controlled analyzer (e.g. an 
integrated touch screen computer or standalone computer running the QX ONE software) uses the 
thresholds to set the boundaries of discrete signal intensity levels discrete channel intensity levels 
(e.g., None, Hi, Lo). The processor controlled analyzer assigns up to M=8 targets to the discrete 
channel intensity levels across the QX ONE’s four channels. See, e.g.: 

BIO-RAD EX.1009.301
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CT0478876 at CT0478924 

 

The boundaries of these discrete channel intensity levels are set by thresholds. See, e.g.: 

BIO-RAD EX.1009.302
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CT0478876 at CT0479047 

 

The thresholds above thus are understood to discretize the signal intensity values measured on each of 
the two channels on each plot into four levels 0, 1, 2, and 3: 

BIO-RAD EX.1009.303
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CT0478876 at CT0479047 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

 

Caltech herein incorporates by reference its analysis from Appendix A at [1.c.2.A].  In those elements, 
Caltech explained how the interface and functionality of the QX Manager Software of the QX600, 
both literally and under the doctrine of equivalents, applies a decoding matrix to allocate the target 
combinations among the available regions formed by discretized signal channel levels. On 
information and belief, at least with respect to Amplitude Multiplex assay type, the QX ONE Software 
interface and functionality is substantially identical to the interface and functionality of the QX 
Manager Software of the QX600. Compare CT0479068 at CT0479250–CT0479262 with CT0478876 
at CT0479044– CT0479057. As such, reference to the analysis provided in Appendix A at [1.c.2.A] 
may be taken to understand how the following coding tables were derived. 

 

BIO-RAD EX.1009.304
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Upon naming of the target analytes in the QX ONE Software, the processor controlled analyzer (e.g. 
an integrated touch screen computer or standalone computer running the QX ONE software) 
automatically assigns positive droplet readings within specific regions of the chromatogram to 
specific combinations of the named target analytes. 

 

On information and belief, the processor controlled analyzer (e.g. an integrated touch screen computer 
or standalone computer running the QX ONE software) applies a decoding matrix to assign potential 
target analyte combinations to the available regions formed by the discretized signal channel levels, 
and then droplet data with signal channel levels falling within a given discretized signal channel 
region is associated with the target analyte combination assigned to that region. 

Alternatively, or in addition, the processor controlled analyzer (e.g. an integrated touch screen 
computer or standalone computer running the QX ONE software) uses a function substantially the 
same as applying a decoding matrix to the cumulative signal (e.g., assigning the droplet data to target 
analyte combinations according to how fluorophore intensity levels in the droplet data relate to 
defined thresholds), in the same way of using cumulative signal data based on the first, second, third, 
and fourth electromagnetic signals to achieve the same result of unambiguously detecting the presence 
or absence of at least each of M analytes. 

The decoding matrix for channels 1 and 2 may be represented as the following: 

Analyte FAM HEX 
a 1 0 
b 2 0 
c 0 1 
d 0 2 

 

BIO-RAD EX.1009.305
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Expanding this same analysis to the default target combination assignments to all four channels as 
provided by the QX ONE Software interface, the following larger decoding table covering eight target 
analytes (a, b, c, d, e, f, g, and h) may be derived: 

 

Analyte FAM HEX Cy5 Cy5.5 
a 1 0 0 0 
b 2 0 0 0 
c 0 1 0 0 
d 0 2 0 0 
e 0 0 1 0 
f 0 0 2 0 
g 0 0 0 1 
h 0 0 0 2 

 

According to at least the examples above, the processor controlled analyzer (e.g. an integrated touch 
screen computer or standalone computer running the QX ONE software) applies a decoding matrix to 
the cumulative signal (e.g. assigns target analyte combinations to discrete signal channel levels and 
associates droplet data with target analyte combinations according to signal channel levels within the 
droplet data) to unambiguously detect the presence or absence of at least each of M (e.g., M=8) 
analytes, both literally and under the doctrine of equivalents. 

 

[1.c.2.B] 
The processor controlled analyzer applies the decoding matrix to the cumulative signal data by 
associating for each analyte, a first value in a first component of the cumulative signal and a second 
value in a second component of the cumulative signal, wherein each first value is an intensity or range 
of intensities and each second value is a wavelength or a range of wavelengths, and wherein the 

BIO-RAD EX.1009.306
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by associating, for each 
analyte, a first value in a 
first component of the 
cumulative signal and a 
second value in a second 
component of the 
cumulative signal, 
wherein each first value 
is an intensity or range 
of intensities and each 
second value is a 
wavelength or a range of 
wavelengths, and 
wherein the second 
values comprise the 
first, second, third, and 
fourth wavelengths, and 

second values comprise the first, second, third, and fourth wavelengths, both literally and under the 
doctrine of equivalents. 

For example, as explained in [1.c.2.A] above, the processor controlled analyzer (e.g. an integrated 
touch screen computer or standalone computer running the QX ONE software) associates signal 
intensity levels with certain combinations of analytes. 

The QX ONE streams the droplets single file in front of the multi-channel detector which measures 
excited fluorophores as positive or negative droplets to quantify target DNA concentration. See, e.g.: 
 

 
 
CT0478736 at CT0478758 
 
The multi-channel detector detects electromagnetic signals generated by four different fluorophores 
(e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g.: 

BIO-RAD EX.1009.307
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CT0478736 at CT0478760 

 

BIO-RAD EX.1009.308



-59- 
 

Claims Exemplary Disclosure of Accused Product 

The QX ONE cumulative signal includes signal intensity (e.g., amplitude) values for each fluorophore 
wavelength. See e.g.: 

 

CT0478876 at CT0478985 
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CT0478876 at CT0479047 

 

Each of the fluorophores has a specific emission wavelength or a range of wavelengths. The emission 
wavelength for FAM is 517 nm, the emission wavelength for HEX is 556 nm, the emission 
wavelength for Cy5 is 670 nm, and the emission wavelength for Cy5.5 is 694 nm. See, e.g.: 

BIO-RAD EX.1009.310
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BIO-RAD EX.1009.311
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CT0479364 at CT0479364 
 
 

According to at least the above examples, the processor controlled analyzer (e.g., a touch screen 
computer or standalone computer running the QX ONE Software) applies the decoding matrix (e.g. 
assigns target analyte combinations to discrete signal channel levels and associates droplet data with 
target analyte combinations according to signal channel levels within the droplet data) to the 
cumulative signal data by associating for each analyte, a first value (e.g., a FAM fluorescence 
intensity value), in a first component of the cumulative signal and a second value (e.g., a FAM 
emission wavelength value), in a second component of the cumulative signal, wherein each first value 
(e.g. a FAM fluorescence intensity value, a HEX fluorescence intensity value, a Cy5 fluorescence 
intensity value, a Cy5.5 fluorescence intensity value), is an intensity or range of intensities and each 
second value (e.g., a FAM emission wavelength value, a HEX emission wavelength value, a Cy5 
emission wavelength value, a Cy5.5 emission wavelength value) is a wavelength or a range of 
wavelengths, and wherein the second values comprise the first (e.g., FAM wavelength, or 517 nm), 
second (e.g., HEX wavelength, or 556 nm), third (e.g., Cy5 wavelength, or 670 nm) and fourth (e.g., 
Cy5.5 wavelength, or 694 nm) wavelengths, both literally and under the doctrine of equivalents. 

[1.c.2.C] 

the determination is made 
without immobilization, 
mass spectrometry or 
melting curve analysis; 

Caltech incorporates the discussion from elements of claim 1, supra, in their entirety.  As discussed in 
relation to those elements, the unambiguous determination of the presence or absence of at least each 
of the M analytes in the sample is made without immobilization, mass spectrometry, or melting curve 
analysis. 
 

[1.c.2.D] The processor controlled analyzer makes determinations wherein, for the positive integer M, 
M=C*log2(F+1), both literally and under the doctrine of equivalents. 

BIO-RAD EX.1009.312
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wherein for the positive 
integer M, 
M=C*log2(F+1), 

For example, where intensity data is collected from all four channels, the number of second values, C 
(e.g., fluorophore wavelengths) is four. See, e.g.: 

 

BIO-RAD EX.1009.313
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CT0478736 at CT0478760 

 
The processor controlled analyzer (e.g., a touch screen or standalone computer running the QX ONE 
Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte combinations 
to discrete signal channel levels and associates droplet data with target analyte combinations 
according to signal channel levels within the droplet data), such that maximum cumulative intensity 
for any channel, F, is three. See, e.g.: 

 

CT0478876 at CT0479047, at 172 (notation of discretized channel signal intensity levels added, 
threshold line emphasis added) 

Plugging C=4 and F=3 into the equation M=C*log2(F+1), calculates an analyte count of eight: 

M=C*log2(F+1) 

BIO-RAD EX.1009.314
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M=4*log2(3+1) 

M=4*log2(4) 

M=4*2 

M=8 

This is consistent with the number of analytes unambiguously determined to be present or absent when 
the QX ONE uses four channels, which is eight analytes. See e.g.: 

 

BIO-RAD EX.1009.315
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CT0478736 at CT0478804 
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According at least to the above examples, the processor controlled analyzer (e.g., a touch screen 
computer or standalone computer running the QX ONE Software) makes determinations wherein, for 
the positive integer M (e.g., 8), M=C*log2(F+1) (e.g., 8=4*log2(3+1)), both literally and under the 
doctrine of equivalents. 

 

[1.c.2.E] 

F is a positive integer and is 
equal to the maximum 
cumulative intensity of 
the first component of 
the signal, for any 
second value, when all 
of the analytes are 
present, and 

The processor controlled analyzer makes determinations wherein F is a positive integer and is equal to 
the maximum cumulative intensity of the first component of the signal, for any second value, when all 
of the analytes are present, both literally and under the doctrine of equivalents. 
 

For example, the processor controlled analyzer (e.g., a touch screen computer or standalone computer 
running the QX ONE Software) applies a decoding matrix to the cumulative signal (e.g. assigns target 
analyte combinations to discrete signal channel levels and associates droplet data with target analyte 
combinations according to signal channel levels within the droplet data), such that maximum 
cumulative intensity for any channel, F, is three. See, e.g.: 

BIO-RAD EX.1009.317
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CT0478876 at CT0479047, at 172 (notation of discretized channel signal intensity levels added, 
threshold line emphasis added) 

F=3 and three is a positive integer. 

Where signal intensity on both the FAM and HEX channels exceeds the threshold for a discrete 
valuation of three, the detection is classified in the upper right orange region, indicating the presence 
of all analytes (A + B + C + D). See, e.g.: 

 

BIO-RAD EX.1009.318
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CT0478876 at CT0479048, at 173 (white text indicating each unique combination of positive readings 
for the four analytes (A, B, C, and D) added, black and grey emphasis on threshold lines added, 
HEX/FAM integer values added) 

 

The orange cluster represents droplets containing all of the analytes of the chromatogram. If signal 
intensity on all channels (e.g., FAM, HEX, Cy5, Cy5.5) exceeds the threshold for a discrete valuation 
of three, then the sample would be classified as containing all analytes. 

BIO-RAD EX.1009.319
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Claims Exemplary Disclosure of Accused Product 

 

According at least to the above examples, the processor controlled analyzer (e.g., a touch screen 
computer or standalone computer running the QX ONE Software) makes determinations wherein F is 
a positive integer (e.g., 3) and is equal to the maximum cumulative intensity of the first component of 
the signal, for any second value (e.g., intensity at FAM, HEX, Cy5, or Cy5.5 emission wavelengths) 
when all of the analytes are present, both literally and under the doctrine of equivalents. 

 

[1.c.2.F] 

C=4, 5, or 6; and 

The processor controlled analyzer makes determinations wherein C=4, 5, or 6, both literally and under 
the doctrine of equivalents. 

For example, the QX ONE collects intensity data from up to four channels (e.g., FAM, HEX, Cy5, 
and Cy5.5), so the number of second values, C (e.g., fluorophore wavelengths) may be 1, 2, 3, or 4. 
See, e.g.: 

BIO-RAD EX.1009.320
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 

 

BIO-RAD EX.1009.321
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Claims Exemplary Disclosure of Accused Product 

According at least to the above examples, the processor controlled analyzer (e.g., a touch screen or 
standalone computer running the QX ONE Software) makes determinations wherein C=4, 5, or 6 
(e.g., 4), both literally and under the doctrine of equivalents. 

 

[1.c.2.G] 

wherein F+1 is a positive 
integer and wherein F+1 
is a power of 2, 

The processor controlled analyzer makes determinations wherein F+1 is a positive integer and 
wherein F+1 is a power of 2, both literally and under the doctrine of equivalents. 

 
For example, the processor controlled analyzer applies a decoding matrix to the cumulative signal 
(e.g. assigns target analyte combinations to discrete signal channel levels and associates droplet data 
with target analyte combinations according to signal channel levels within the droplet data), such that 
maximum cumulative intensity for any channel, F, is three. See, e.g.: 

 

BIO-RAD EX.1009.322
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Claims Exemplary Disclosure of Accused Product 

CT0478876 at CT0479047, at 172 (notation of discretized channel signal intensity levels added, 
threshold line emphasis added) 

 

F=3 in the above examples, and F+1=4. Four is a positive integer and a power of two, e.g. 2^2=4. 

According at least to the above examples, the processor controlled analyzer (e.g., a touch screen 
computer or standalone computer running the QX ONE Software) makes determinations wherein F+1 
is a positive integer (e.g., 4) and wherein F+1 is a power of 2 (e.g., 4=2^2), both literally and under 
the doctrine of equivalents. 

 

[1.c.2.H] 

wherein M is greater than 
the number of the 
second values used to 
encode the analytes (C), 
the multi-channel 
detector comprises C 
channels, and M and C 
are positive integers. 

The processor controlled analyzer makes determinations wherein M is greater than the number of the 
second values used to encode the analytes (C), the multi-channel detector comprises C channels, and 
M and C are positive integers, both literally and under the doctrine of equivalents. 

 
For example, the QX ONE detects analytes using up to four color channels (e.g., FAM, HEX, Cy5, and 
Cy5.5) to unambiguously detect up to eight targets. See, e.g.: 

 

BIO-RAD EX.1009.323
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CT0478736 at CT0478760 

BIO-RAD EX.1009.324
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0478876 at CT0478924 

 

BIO-RAD EX.1009.325
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Claims Exemplary Disclosure of Accused Product 

Where intensity data is collected from four colors, the number of second values, C (e.g., fluorophore 
wavelengths), is four. 

The number of analytes (e.g., targets) unambiguously determined, M, is up to eight when the number 
of second values used to encode the analytes, C, is four. Eight is greater than four, and eight and four 
are both positive integers. 

 

According at least to the above examples, the processor controlled analyzer (e.g., a touch screen or 
standalone computer running the QX ONE Software) makes determinations wherein M (e.g., eight or 
six) is greater than the number of the second values used to encode the analytes (C) (e.g., four), and M 
and C are positive integers, both literally and under the doctrine of equivalents. 

[5.pre] 

5. The system of claim 1, 
wherein 

Caltech incorporates the discussion from claim 1, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 1, both literally and under the doctrine 
of equivalents. 

 

[5.a] 

F=3. 

The processor controlled analyzer makes determinations wherein F= 3, both literally and under the 
doctrine of equivalents. 
 

For example, the processor controlled analyzer (e.g., a touch screen or standalone computer running 
the QX ONE Software) applies a decoding matrix to the cumulative signal (e.g. assigns target analyte 
combinations to discrete signal channel levels and associates droplet data with target analyte 
combinations according to signal channel levels within the droplet data), such that maximum 
cumulative intensity for any channel, F, is three. See, e.g.: 

BIO-RAD EX.1009.326
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Claims Exemplary Disclosure of Accused Product 

 

CT0478876 at CT0479047 (notation of discretized channel signal intensity levels added, threshold 
line emphasis added) 

According at least to the above examples, the processor controlled analyzer processor controlled 
analyzer (e.g., a touch screen or standalone computer running the QX ONE Software) makes 
determinations wherein F=3, both literally and under the doctrine of equivalents. 

 

[6.pre] 

6. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

BIO-RAD EX.1009.327
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Claims Exemplary Disclosure of Accused Product 

[6.a] 

the multiple fluorophores is 
selected from the group 
consisting of a blue 
fluorophore, a green 
fluorophore, a yellow 
fluorophore, a red 
fluorophore, and any 
combinations thereof. 

The QX ONE detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores is selected from the group consisting of a blue fluorophore, a green 
fluorophore, a yellow fluorophore, a red fluorophore, and any combinations thereof, both literally and 
under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g.: 

BIO-RAD EX.1009.328
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.329
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Claims Exemplary Disclosure of Accused Product 

The FAM fluorophore is a green fluorophore. See, e.g.: 

 

 

CT0479364 at CT0479364 

 

 

BIO-RAD EX.1009.330
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 

 

The HEX fluorophore is a green and yellow fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.331
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

The Cy5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.332
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Claims Exemplary Disclosure of Accused Product 

 

 

CT0479364 at CT0479364 

 

The Cy5.5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.333
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

According to at least the above examples, the QX ONE detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5), wherein the multiple 
fluorophores is selected from the group consisting of a blue fluorophore, a green fluorophore (e.g., 
FAM), a yellow fluorophore, a red fluorophore (e.g., Cy5, Cy5.5), and any combinations thereof (e.g., 
HEX which is a green and yellow fluorophore), both literally and under the doctrine of equivalents. 

 

 

[7.pre] 

7. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

BIO-RAD EX.1009.334
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Claims Exemplary Disclosure of Accused Product 

[7.a] 

the multiple fluorophores is 
selected from the group 
consisting of a 
fluorescein amidite 
(FAM), a cyanine 3 
(Cy3), a carboxy-X-
rhodamine (ROX), a 
cyanine 5 (Cy5), a 
cyanine 5.5 (Cy5.5), and 
any combinations 
thereof. 

The QX ONE detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores is selected from the group consisting of a fluorescein amidite 
(FAM), a cyanine 3 (Cy3), a carboxy-X-rhodamine (ROX), a cyanine 5 (Cy5), a cyanine 5.5 (Cy5.5), 
and any combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, Cy5, and Cy5.5). See, e.g.: 
 

BIO-RAD EX.1009.335
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.336
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According to at least the above examples, the QX ONE detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, Cy5, and Cy5.5), wherein the multiple fluorophores 
is selected from the group consisting of a fluorescein amidite (FAM), a cyanine 3 (Cy3), a carboxy-X-
rhodamine (ROX), a cyanine 5 (Cy5), a cyanine 5.5 (Cy5.5), and any combinations thereof, both 
literally and under the doctrine of equivalents. 

 

[8.pre] 

8. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

[8.a] 

the multiple fluorophores 
has a maximum 
excitation wavelength 
selected from the group 
consisting of about 494 
nm, about 550 nm, about 
567 nm, about 650 nm, 
about 675 nm, and any 
combinations thereof. 

The QX ONE detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores has a maximum excitation wavelength selected from the group 
consisting of about 494 nm, about 550 nm, about 567 nm, about 650 nm, about 675 nm, and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, Cy5, and Cy5.5). See, e.g.: 

BIO-RAD EX.1009.337
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.338
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Claims Exemplary Disclosure of Accused Product 

The FAM fluorophore has a maximum excitation wavelength of about 494 nm (e.g., 492 nm). See, 
e.g.: 

 

 

CT0479364 at CT0479364 

 

 

BIO-RAD EX.1009.339
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 

 

 

 

The Cy5 fluorophore has a maximum excitation wavelength of about 650 nm (e.g., 650 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.340
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

The Cy5.5 fluorophore has a maximum excitation wavelength of about 675 nm (e.g., 675 nm). See, 
e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.341
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

According to at least the above examples, the QX ONE detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, Cy5, and Cy5.5), wherein the multiple fluorophores 
has a maximum excitation wavelength selected from the group consisting of about 494 nm (e.g., 
FAM: 492 nm), about 550 nm, about 567 nm, about 650 nm (e.g., Cy5: 650 nm), about 675 nm (e.g., 
Cy5.5: 675 nm), and any combinations thereof, both literally and under the doctrine of equivalents. 

 

 

[9.pre] 

9. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

BIO-RAD EX.1009.342
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Claims Exemplary Disclosure of Accused Product 

[9.a] 

the multiple fluorophores 
has a maximum 
emission wavelength 
selected from the group 
consisting of about 518 
nm, about 565 nm, about 
591 nm, about 670 nm, 
about 697 nm, and any 
combinations thereof. 

The QX ONE detects electromagnetic waves at the emission wavelength of multiple fluorophores, 
wherein the multiple fluorophores has a maximum emission wavelength selected from the group 
consisting of about 518 nm, about 565 nm, about 591 nm, about 670 nm, about 697 nm, and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of multiple 
fluorophores (e.g., FAM, Cy5, and Cy5.5). See, e.g.: 

BIO-RAD EX.1009.343
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.344
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Claims Exemplary Disclosure of Accused Product 

The FAM fluorophore has a maximum emission wavelength of about 518 nm (e.g., 517 nm). See, e.g.: 

 

 

CT0479364 at CT0479364 

 

 

BIO-RAD EX.1009.345
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 

 

 

 

The Cy5 fluorophore has a maximum emission wavelength of about 670 nm (e.g., 670 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.346
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

The Cy5.5 fluorophore has a maximum emission wavelength of about 697 nm (e.g., 694 nm). See, 
e.g.: 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.347
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CT0479364 at CT0479364 

 

According to at least the above examples, the QX ONE detects electromagnetic waves at the emission 
wavelength of multiple fluorophores (e.g., FAM, Cy5, and Cy5.5), wherein the multiple fluorophores 
has a maximum emission wavelength selected from the group consisting of about 518 nm (e.g., FAM: 
517 nm), about 565 nm, about 591 nm, about 670 nm (e.g., Cy5: 670 nm), about 697 nm (e.g., Cy5.5: 
694 nm), and any combinations thereof, both literally and under the doctrine of equivalents. 

 

 

[10.pre] 

10. The system of claim 5, 
wherein 

 

 
Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 
 

BIO-RAD EX.1009.348
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Claims Exemplary Disclosure of Accused Product 

[10.a] 

the analyte-specific 
hybridization probes are 
labeled with a 
fluorophore of the 
multiple fluorophores. 

 

 
The analyte-specific hybridization probes within the analyte-specific reagent mixture are labeled with 
a fluorophore of the multiple fluorophores, both literally and under the doctrine of equivalents. 

 

For example, the QX ONE ddPCR workflow includes combining a sample (e.g., DNA or RNA) with 
an analyte-specific reagent mixture (e.g., primers, probes, and Bio-Rad ddPCR supermix). See, e.g.: 

 

CT0478736 at CT0478755 

 

BIO-RAD EX.1009.349
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Claims Exemplary Disclosure of Accused Product 

The analyte-specific reagent mixtures (e.g. primers, probes, and Bio-Rad ddPCR supermix) include 
certain PCR supermixes for probe-based assays, including hydrolysis probe-based assays. See, e.g.: 

 

CT0478736 at CT0478802 

BIO-RAD EX.1009.350
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Claims Exemplary Disclosure of Accused Product 

 

Hydrolysis probes are labeled with a fluorophore (e.g. a reporter) of the multiple fluorophores (e.g., 
FAM, HEX, Cy5, Cy5.5). See, e.g.: 

 

BIO-RAD EX.1009.351
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Claims Exemplary Disclosure of Accused Product 

 

CT0481963 at CT0481965–CT0481966 

 

BIO-RAD EX.1009.352
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Claims Exemplary Disclosure of Accused Product 

According to at least the above examples, the analyte-specific hybridization probes (e.g., hydrolysis 
probes) within the analyte-specific reagent mixture are labeled with a fluorophore (e.g., a reporter) of 
the multiple fluorophores (e.g., FAM, HEX, Cy5, Cy5.5), both literally and under the doctrine of 
equivalents. 
 
 

[11.pre] 

11. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

[11.a] 

the detector comprises four 
or six band pass filters. 

The multi-channel detector within QX ONE comprises four or six band pass filters, both literally and 
under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of four 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g.: 

BIO-RAD EX.1009.353
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.354
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Claims Exemplary Disclosure of Accused Product 

On information and belief, the QX ONE comprises at least four band-pass filters to filter received 
electromagnetic signals for signals with wavelengths near the emission wavelengths of the four 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g. (band pass (“DF”) filters utilized in Bio-
Rad products listed with filter ranges around the emission wavelengths of fluorophores): 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.355
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.356
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Claims Exemplary Disclosure of Accused Product 

According to at least the above examples, the multi-channel detector within QX ONE comprises four 
or six band pass filters (e.g., four), both literally and under the doctrine of equivalents. 

 

[13.pre] 

13. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

[13.a] 

the multi-channel detector 
comprises four or six 
photodetectors. 

The multi-channel detector within QX ONE comprises four or six photodetectors, both literally and 
under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of four 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g.: 

BIO-RAD EX.1009.357
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.358
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Claims Exemplary Disclosure of Accused Product 

On information and belief, the QX ONE comprises photodetectors at least capable of detecting 
electromagnetic signals with wavelengths near the emission wavelengths of the four fluorophores 
(e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g. (droplet reader counting fluorescent positive droplets 
streamed in front of the detector, single file): 
 
 

 

CT0478736 at CT0478758 

According to at least the examples above, the multi-channel detector within QX ONE comprises four 
or six photodetectors (e.g., four photodetectors), both literally and under the doctrine of equivalents. 

 

[14.pre] 

14. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

BIO-RAD EX.1009.359
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Claims Exemplary Disclosure of Accused Product 

[14.a] 

the multi-channel detector 
comprises 
photodetectors that 
enable the detection of 
blue, green, and red 
fluorescent signals. 

The multi-channel detector within QX ONE comprises photodetectors that enable the detection of 
blue, green, and red fluorescent signals, both literally and under the doctrine of equivalents. 
 
The QX ONE’s photodetectors are capable of detecting blue, green, and red fluorescent signals. 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of four 
fluorophores (e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g.: 

 

BIO-RAD EX.1009.360
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

On information and belief, the QX ONE comprises photodetectors at least capable of detecting 
electromagnetic signals with wavelengths near the emission wavelengths of the four fluorophores 
(e.g., FAM, HEX, Cy5, and Cy5.5). See, e.g. (droplet reader counting fluorescent positive droplets 
streamed in front of the detector, single file): 
 
 

 
 
CT0478736 at CT0478758 

 

The FAM fluorophore is a green fluorophore. See, e.g.: 

 

BIO-RAD EX.1009.361
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.362
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Claims Exemplary Disclosure of Accused Product 

The HEX fluorophore is a green and yellow fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.363
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Claims Exemplary Disclosure of Accused Product 

 

The Cy5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.364
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Claims Exemplary Disclosure of Accused Product 

The Cy5.5 fluorophore is a red fluorophore. See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.365
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Claims Exemplary Disclosure of Accused Product 

According to at least the examples above, the multi-channel detector within QX ONE comprises 
photodetectors that enable the detection of blue, green (e.g., FAM), and red (e.g., Cy5 and Cy5.5 
wavelength) fluorescent signals, both literally and under the doctrine of equivalents. 

 

[15.pre] 

15. The system of claim 5, 
wherein 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

[15.a] 

the multi-channel detector 
comprises 
photodetectors that 
enable the detection 
ranges selected from the 
group consisting of from 
about 483 nm to about 
533 nm, from about 523 
nm to about 568 nm, 
from about 558 nm to 
about 610 nm, from 
about 615 nm to about 
670 nm, and any 
combinations thereof. 

The multi-channel detector within QX ONE comprises photodetectors that enable the detection ranges 
selected from the group consisting of from about 483 nm to about 533 nm, from about 523 nm to 
about 568 nm, from about 558 nm to about 610 nm, from about 615 nm to about 670 nm, and any 
combinations thereof, both literally and under the doctrine of equivalents. 
 
For example, the QX ONE detects electromagnetic waves at the emission wavelength of fluorophores 
(e.g., FAM, HEX, and Cy5). See, e.g.: 

BIO-RAD EX.1009.366
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Claims Exemplary Disclosure of Accused Product 

 
CT0478736 at CT0478760 
 

BIO-RAD EX.1009.367
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Claims Exemplary Disclosure of Accused Product 

On information and belief, the QX ONE comprises photodetectors at least capable of detecting 
electromagnetic signals with wavelengths near the emission wavelengths of the fluorophores (e.g., 
FAM, HEX, and Cy5). See, e.g. droplet reader counting fluorescent positive droplets streamed in front 
of the detector, single file: 
 
 

 
 
CT0478736 at CT0478758 

 

The FAM fluorophore has a maximum emission wavelength of from about 483 nm to about 533 nm 
(e.g., 517 nm). See, e.g.: 

BIO-RAD EX.1009.368
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Claims Exemplary Disclosure of Accused Product 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

 

BIO-RAD EX.1009.369
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Claims Exemplary Disclosure of Accused Product 

The HEX fluorophore has a maximum emission wavelength of from about 523 nm to about 568 nm, 
(e.g., 556 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

 

BIO-RAD EX.1009.370
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Claims Exemplary Disclosure of Accused Product 

CT0479364 at CT0479364 

 

The Cy5 fluorophore has a maximum emission wavelength of from about 615 nm to about 670 nm 
(e.g., 670 nm). See, e.g.: 

 

CT0479364 at CT0479364 

 

 

CT0479364 at CT0479364 

BIO-RAD EX.1009.371
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Claims Exemplary Disclosure of Accused Product 

 
The multi-channel detector within QX ONE comprises photodetectors that enable the detection ranges 
selected from the group consisting of from about 483 nm to about 533 nm (e.g., wavelengths near the 
FAM emission wavelength of 517 nm), from about 523 nm to about 568 nm (e.g., wavelengths near 
the HEX emission wavelength of 556 nm), from about 558 nm to about 610 nm, from about 615 nm to 
about 670 nm (e.g., wavelengths near the Cy5 emission wavelength of 670 nm), and any combinations 
thereof, both literally and under the doctrine of equivalents. 

 

[18.pre] 

18. The system of claim 5, 
further comprising 

Caltech incorporates the discussion from claim 5, supra, in its entirety.  As discussed therein, the QX 
ONE is a system comprising each and every element of claim 5, both literally and under the doctrine 
of equivalents. 

 

[18.a] 

a display coupled to the 
processor controlled 
analyzer to visualize a 
plot of the first and 
second values. 

The QX ONE comprises a display coupled to the processor controlled analyzer to visualize a plot of 
the first and second values, both literally and under the doctrine of equivalents. 
 

For example, QX ONE comprises an integrated touch screen, which includes a display for displaying 
analysis data. See, e.g.: 

BIO-RAD EX.1009.372
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Claims Exemplary Disclosure of Accused Product 

 

CT0478736 at CT0478759 

The QX ONE analysis data displays provide visual plots of first values (e.g., channel intensity values) 
and second values (e.g., channel wavelength values). See e.g.: 
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Claims Exemplary Disclosure of Accused Product 

 

CT0478876 at CT0478985 
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Claims Exemplary Disclosure of Accused Product 

 

CT0478876 at CT0479047 

 

According to at least the examples above, the QX ONE comprises a display coupled to the processor 
controlled analyzer to visualize a plot of the first (e.g., channel intensity) and second (e.g., channel 
wavelength) values, both literally and under the doctrine of equivalents. 
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