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(57) ABSTRACT

Techniques are disclosed relating to assay configuration.
Assay devices are often used to determine characteristics of
test samples, e.g., using polymerase chain reaction (PCR) or
Deoxyribonucleic Acid (DNA) melt techniques. Various
disclosed techniques allow detailed specification of assay
parameters. This may allow user modification of assays
and/or assay development by third parties. In embodiments
in which assay parameters are specified using a separate
device, these techniques may reduce validation requirements
resulting from modified assays. In some embodiments, assay
configuration information that may be added/removed/
modified may include: a sequence of operations, parameters
for the sequence of operations, data processing parameters,
call logic rules/dependencies, and/or reporting rules.
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Detailed Report 1000
Run Name Test Run
Date and Time 8/19/2014 3:10 PM
Assay Name HSV Assay

Cassette Serial Number  a60666
Instrument Serial Number SN123456

Test Result
HSV-1 Positive
Channel Channel Description CT ™ Result
1 Not Used - - -
2 HSV 1&2 26.0 85.8 Detected
3 Not Used - - -
4 SPC N/A N/A N/A
5 Not Used - - -
6 Melt Calibrator - 734 Pass
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - m‘mm&m Wmﬁm
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71100

\_\‘

Cause a user configuration tool for an assaying device to be displayed
1110

l

Generate, based on user input to the user configuration tool, first
configuration information that specifies a sequence of operations for an
assay and a set of parameters for the sequence of operations
1120

Y

Generate, based on user input to the user configuration tool, second
configuration information that specifies a set of rules for selection of an
outcome from among a plurality of outcomes of the assay, where the user
input specifies at least or;e1 ggw rule of the set of rules

FIG. 11
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DETAILED ASSAY PROTOCOL
SPECIFICATION

BACKGROUND

[0001] The present application is a continuation of U.S.
application Ser. No. 14/964,022, filed Dec. 9, 2015 (now
U.S. Pat. No. 10,317,420), which claims priority to U.S.
Provisional Appl. No. 62/092,121, filed Dec. 15, 2014; the
disclosures of each of the above-referenced applications are
incorporated by reference herein in their entireties.

TECHNICAL FIELD

[0002] This disclosure relates to assay devices and more
particularly to techniques for detailed assay configuration.

DESCRIPTION OF THE RELATED ART

[0003] Assay devices are often used to determine charac-
teristics of test samples, e.g., using polymerase chain reac-
tion (PCR), Deoxyribonucleic Acid (DNA) melt techniques,
or immunoassay techniques. Typically, an assay device has
software/circuitry configured to perform instrument control
(e.g., run motors, optics, heaters, etc.) and run the assay
protocol. This, however, can make it difficult to develop new
or modified assays because changes to the assay protocol
may require extensive re-validation of the assay device
software or at least the reconfigured portions. This can
increase costs and delay the time to market of new or
modified diagnostic assays that require regulatory clearance
or approval. In addition, assay device users and third party
developers may have no ability or only limited ability to
create new or customized assay protocols and generate
customized reports based on user-specified information if
changes to the assay device software are required.

SUMMARY

[0004] Various embodiments of the present invention pro-
vide solutions to the problems identified above by, for
example, providing a system in which assay device software
is separated from assay configuration software. As such,
each assay protocol may be designed for a specific test and
specify, for example, sample preparation steps, thermal
steps, signal processing, call logic evaluation, and reporting
functionality. The assay protocol file can be created and
saved on the assay device or imported and saved on the
assay device. The assay device may be agnostic to the assay
configuration software. Accordingly, new assay protocols or
changes to existing assay protocols are easier to make and do
not require extensive re-validation of the software and/or
hardware of the assay device. This may facilitate the devel-
opment of new or modified assays by the manufacturer as
well as by the end user or a third party assay developer. This
should reduce time to market for assays and increase the
utility of assay device to end users.

[0005] According to one embodiment, a non-transitory
computer-readable medium has instructions stored thereon
that are executable by a computing device to perform the
following operations. In this embodiment, the operations
include presenting a user configuration tool for an assaying
device. In this embodiment, the operations include generat-
ing first configuration information and second configuration
information. In this embodiment, the first configuration
information specifies a sequence of operations for an assay
to be performed by the assaying device and specifies a set of
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parameters for the sequence of operations. In this embodi-
ment, the second configuration information specifies a set of
rules for selection of an outcome from among a plurality of
potential outcomes of the assay, and the user input specifies
at least one new rule for the set of rules. In this embodiment,
the first configuration information is usable by the assaying
device to perform the sequence of operations based on the
set of parameters to generate data for a sample. The data may
be, for example, fluorescence data (e.g., wavelength, inten-
sity, etc.), electrochemical data (e.g., current, voltage, etc.),
chemiluminescence data, bioluminescence data, or mass
spectrometry data. In this embodiment, the second configu-
ration information is usable to process the data based on the
set of rules to generate an outcome for the assay.

[0006] According to a second embodiment, a computer-
implemented method includes causing a user configuration
tool for an assaying device to be displayed. In this embodi-
ment, the method further includes generating first and sec-
ond configuration information. In this embodiment, the first
configuration information specifies a sequence of operations
for an assay to be performed by the assaying device and
specifies a set of parameters for the sequence of operations.
In this embodiment, the second configuration information
specifies a set of rules for selection of an outcome from
among a plurality of potential outcomes of the assay, and the
user input specifies at least one new rule for the set of rules.
In this embodiment, the first configuration information is
usable by the assaying device to perform the sequence of
operations based on the set of parameters to generate data for
a sample the second configuration information is usable to
process the data based on the set of rules to generate an
outcome for the assay. The data may be, for example,
fluorescence data (e.g., wavelength, intensity, etc.), electro-
chemical data (e.g., current, voltage, etc.), chemilumines-
cence data, bioluminescence data, or mass spectrometry
data.

[0007] In one embodiment, the method includes loading
the assaying device with a sample that includes nucleic
acids. In this embodiment, the assaying device performs the
sequence of operations based on the set of parameters to
generate amplified nucleic acids in the sample. In this
embodiment, the method may include processing, based on
the set of rules, data (e.g., fluorescence data) generated by
the sequence of operations to generate an outcome for the
assay. The sample may be loaded before or after transfer of
the second configuration information to the assaying device.

[0008] According to a third embodiment, a system
includes one or more processors and one or more memories.
In this embodiment, the one or more memories have instruc-
tions stored thereon that are executable by the one or more
processors to cause the apparatus to perform the following
operations. In this embodiment, the operations include pre-
senting a user configuration tool for an assaying device. In
this embodiment, the operations include generating first and
second configuration information. In this embodiment, the
first configuration information specifies a sequence of opera-
tions for an assay to be performed by the assaying device
and specifies a set of parameters for the sequence of opera-
tions. In this embodiment, the second configuration infor-
mation specifies a set of rules for selection of an outcome
from among a plurality of potential outcomes of the assay,
wherein the user input specifies at least one new rule for the
set of rules. In this embodiment, the first configuration
information is usable by the assaying device to perform the
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sequence of operations based on the set of parameters to
generate data for a sample the second configuration infor-
mation is usable to process the data based on the set of rules
to generate an outcome for the assay. The data may be, for
example, fluorescence data (e.g., wavelength, intensity,
etc.), electrochemical data (e.g., current, voltage, etc.),
chemiluminescence data, bioluminescence data, or mass
spectrometry data.

[0009] According to a fourth embodiment, a system
includes a first computing device and a second computing
device, where the second computing device is distinct from
the first computing device and is included in an assaying
device. In this embodiment, the first computing device is
configured to present a user configuration tool for the
assaying device. In this embodiment, the first computing
device is configured to generate, based on user input, first
configuration information that specifies a sequence of opera-
tions for an assay to be performed by the assaying device
and specifies a set of parameters for the sequence of opera-
tions. In this embodiment, the first computing device is
configured to generate, based on user input, second configu-
ration information that specifies a set of rules for selection
of an outcome from among a plurality of potential outcomes
of the assay. In this embodiment, the user input specifies at
least one new rule for the set of rules. In this embodiment,
the second computing device is configured to receive the
first and second configuration information, cause the assay
device to perform the sequence of operations based on the
set of parameters to generate data for a sample, and process
the data based on the set of rules to generate an outcome for
the assay. The data may be, for example, fluorescence data
(e.g., wavelength, intensity, etc.), electrochemical data (e.g.,
current, voltage, etc.), chemiluminescence data, biolumines-
cence data, or mass spectrometry data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 shows a schematic of an embodiment of a
PCR device.
[0011] FIG. 2 shows a block diagram illustrating informa-

tion flow for an assay according to one embodiment.
[0012] FIG. 3 shows one embodiment of a user interface
usable to input assay settings.

[0013] FIG. 4 shows one embodiment of a user interface
usable to input thermal parameters.

[0014] FIG. 5 shows one embodiment of a user interface
usable to input analysis parameters.

[0015] FIG. 6A shows one embodiment of a user interface
usable to specify parameters for detecting TM, CT, and/or
RFU conditions.

[0016] FIG. 6B shows one embodiment of a user interface
usable to specify user-defined variables.

[0017] FIG. 7 shows one embodiment of a user interface
usable to add and/or configure call logic rules

[0018] FIG. 8A shows one embodiment of a user interface
usable to input reporting rules.

[0019] FIG. 8B shows one embodiment of a user interface
usable to input graphing rules.

[0020] FIG. 9 shows one embodiment of a truth table
generated based on call logic rules.

[0021] FIG. 10 shows one embodiment of an assay report.
[0022] FIG. 11 is a flow diagram illustrating one embodi-
ment of a method for configuring an assay.

[0023] FIG. 12 shows a block diagram illustrating one
embodiment of a computing device.
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[0024] Terms. The following paragraphs provide defini-
tions and/or context for terms found in this disclosure
(including the appended claims).

[0025] “Embodiment.” This specification includes refer-
ences to “one embodiment” or “an embodiment.” The
appearances of the phrases “in one embodiment” or “in an
embodiment” do not necessarily refer to the same embodi-
ment. Particular features, structures, or characteristics may
be combined in any suitable manner consistent with this
disclosure.

[0026] “Based On.” As used herein, this term is used to
describe one or more factors that affect a determination. This
term does not foreclose additional factors that may affect a
determination. That is, a determination may be solely based
on those factors or based only in part on those factors.
Consider the phrase “determine A based on B.” This phrase
connotes that B is a factor that affects the determination of
A, but does not foreclose the determination of A from also
being based on C. In other instances, A may be determined
based solely on B.

[0027] “Configured To” or “Operable To.” Various units,
circuits, or other components may be described or claimed
as “configured to” perform a task or tasks. In such contexts,
the phrases “configured to” and “operable to” may be used
to connote structure by indicating that the units/circuits/
components include structure (e.g., circuitry) that performs
the task or tasks during operation. As such, the unit/circuit/
component can be said to be configured to perform the task
even when the specified unit/circuit/component is not cur-
rently operational (e.g., is not on). The units/circuits/com-
ponents used with the “configured to” language include
hardware—for example, circuits, memory storing program
instructions executable to implement the operation, etc.
Reciting that a unit/circuit/component is “configured to”
perform one or more tasks is expressly intended not to
invoke 35 U.S.C. § 112(f) for that unit/circuit/component.

[0028] It is to be understood the present disclosure is not
limited to particular devices or methods, which may, of
course, vary. It is also to be understood that the terminology
used herein is for the purpose of describing particular
embodiments only, and is not intended to be limiting. As
used herein, the singular forms “a”, “an”, and “the” include
singular and plural referents unless the content clearly
dictates otherwise. Furthermore, the word “may” is used
throughout this application in a permissive sense (i.e., hav-
ing the potential to, being able to), not in a mandatory sense
(i.e., must). The term “include,” and derivations thereof,
mean “including, but not limited to.” The term “coupled”
means directly or indirectly connected.

DETAILED DESCRIPTION

[0029] This disclosure initially describes, with reference
to FIG. 1, an exemplary PCR system. FIG. 2 shows infor-
mation flow for specification of assay procedures and/or
analysis according to one embodiment. Exemplary user
interfaces for specification of various parameters are
described with reference to FIGS. 3-9. An assay report
output is described with reference to FIG. 10 while a method
for assay parameter specification is described with reference
to FIG. 11. An exemplary computing device is described
with reference to FIG. 12.

[0030] This disclosure includes techniques of general
applicability that may be applied in different situations
according to various embodiments. For example, this dis-
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closure includes techniques that may be applicable in single-
tube polymerase chain reaction (PCR) or DNA melt analy-
sis, PCR or melt data from neighboring wells of a multi-well
plate or other multi-well arrangement, capillary electropho-
resis data (e.g., DNA sequencing), gas chromatography,
multispectral imaging, dual-color fluorescence correlation
spectrometry, immunoassays, etc.

Overview of Exemplary PCR embodiments

[0031] Turning now to FIG. 1, a block diagram illustrating
one embodiment of a polymerase chain reaction (PCR)
imaging system 10 according to the present disclosure is
shown. This disclosure is of course not limited to PCR
devices, but FIG. 1 is provided to give context for one
exemplary embodiment. In the illustrated embodiment, this
system includes light source 12, input lens 14, input filter 16,
PCR tube 18 (which may be a consumable element config-
ured to hold a sample and to be inserted into a heat block of
the PCR device), output filter 20, output lens 22, detector 24,
and analysis hardware 26.

[0032] Many embodiments of PCR devices are well-
known in the art, and this disclosure may find applicability
in any suitable system. For example, this disclosure may be
used in conjunction with real-time PCR systems, single-tube
PCR systems, multi-well PCR systems, quantitative PCR
systems, other assaying systems and devices, etc.

[0033] It is to be noted that some aspects of this disclosure
refer to PCR embodiments in which the fluorescence signal
decreases with time (or with cycle number). This is due to
the use of a quenching reaction in some embodiments. One
of ordinary skill in the art will recognize the modifications
that may be made in the case of a PCR reaction in which
fluorescence increases with time instead of decreasing.
[0034] In PCR imaging system 10, light source 12 pro-
vides illumination to excite various fluorescent species (e.g.,
fluorophores) within PCR tube 18. In various locations
throughout this disclosure, the fluorophore FAM may be
referred to; however, many fluorescent species are known in
the art, and these two are provided only for illustrative
purposes.

[0035] The illumination from light source 12 may be
focused or collimated by input lens 14 and wavelength-
filtered by input filter 16. In some embodiments, light source
12 may be a broad-spectrum source (e.g., white light), with
wavelength selectivity provided by input filter 16. In other
embodiments, however, light source 12 may itself be nar-
row-spectrum (e.g., an LED or laser light source). In these
embodiments, it may be possible to omit input filter 16.
[0036] During the course of the reaction carried out in
PCR tube 18, fluorescent light emitted by the various
fluorescent species within PCR tube 18 may be captured by
detector 24. In some embodiments, the fluorescent light may
first be wavelength-filtered at output filter 20 and/or focused
at output lens 22 before being detected at detector 24.
Detector 24 may be any suitable light detector, such as a
photo-detector, charge-coupled device (CCD) detector, pho-
tomultiplier tube, etc. Analysis hardware 26 then receives
data from detector 24. Analysis hardware 26 may include
any suitable computing device as known in the art, and may
include one or more processors, memory, and/or non-tran-
sitory computer-readable media. The elements of PCR imag-
ing system 10 may be integrated into a single device, or they
may be connected together from separate elements. Analysis
hardware 26 may be used to carry out any of the methods
disclosed herein.
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Exemplary Assay Protocol Specification

[0037] The techniques described herein may allow a user
to create or modify an assay. In an exemplary embodiment
discussed below with reference to FIGS. 3-10, an example
assay for detecting herpes simplex virus (HSV) is described,
but similar techniques may be used for any of various assay
types. In the HSV example, results of the assay may indicate
whether a patient has HSV, based on a detected cycle
threshold for a PCR phase and a detected melt temperature
for a melt phase of the assay.

[0038] In the HSV example, an assay typically includes
the following steps: sample preparation, cycling (e.g., PCR
thermal cycling or melt thermal cycling), signal processing,
call logic evaluation, and reporting. A user may insert a
sample that includes nucleic acids into an assay device, and
performance of the assay may generate amplified nucleic
acids in the sample for analysis and reporting.

[0039] Referring now to FIG. 2, a block diagram of
information flow according to one embodiment is shown. In
the illustrated embodiment, assay device 220 is configured
to perform one or more assays on one or more samples and
provide results to data processing unit 230. In some embodi-
ments, assay device 220 and/or data processing unit 230
correspond to the PCR imaging system 10, discussed above
with reference to FIG. 1.

[0040] In the illustrated embodiment, data processing unit
230 is configured to generate a report 290 based on the
results (an exemplary HSV report is shown in FIG. 10). In
the illustrated embodiment, one or more of protocol script
210, assay settings 240, thermal parameters 250, analysis
parameters 260, call logic 270, and report settings 280 may
be added and/or modified by a user.

[0041] With reference to the HSV example, a user may
create and/or modify: assay settings 240 such as dyes and
channels used for HSV as shown in FIG. 3, thermal param-
eters 250 such as denature or anneal temperatures as shown
in FIG. 4, protocol script 210 as discussed in further detail
below, analysis parameters 260 such as signal processing
parameters as shown in FIG. 5, parameters for detecting/
naming assay characteristics (such as detecting a melting
temperature in a particular window above a specified peak
value, for example) as shown in FIGS. 6A-6B, call logic
rules 270 for determining assay results (such as whether a
patient has HSV) as shown in FIG. 7, and/or reporting rules
for configuring what information is reported as shown in
FIGS. 8A-8B.

[0042] For example, a user may modify a pre-existing
HSV assay by designing a new call logic rule (and/or a
dependency between call logic rules) to improve assay
detection accuracy. As another example, a user may specify
additional call logic rules such as sample type or demo-
graphic information. Said another way, users may specify
what (if any) additional information is needed to make a call
for a given assay, while allowing the assay device to remain
agnostic to the details of the assay file. The disclosed
techniques may also allow development of assays by parties
who do not provide assay devices. For example, consider an
HSV assay that included only a PCR step and did not include
amelt step. For this assay, the user could add a melt step, and
specify that an HSV positive result is returned only if both
an expected cycle count for the PCR step and an expected
melting temperature are detected (a logical “and” depen-
dency).
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[0043] The disclosed techniques may reduce validation
requirements when configuring assay protocols. For
example, in some embodiments, parameters are specified on
a separate computing device rather than the assay device
and/or data processing unit, allowing separation between
assay configuration software and assay device software/
hardware. Thus, changing the assay parameters may not
require a re-validation of the assay device or assay device
software.

[0044] In embodiments in which user-specified informa-
tion for an assay is generated using a computing system that
is distinct from assay device 220, a computer program
configured to generate this information may be disjoint from
any programs running on assay device 220 and/or data
processing unit 230. In this embodiment, the protocol script
210, assay settings 240, thermal parameters 250, analysis
parameters 260, call logic 270, and/or report settings 280
may be generated by the distinct computing system and
downloaded to assay device 220 (which may or may not
include data processing unit 230).

[0045] In this embodiment, assay device 220 may include
software and/or circuitry configured to (1) perform instru-
ment-specific calibration routines, (2) perform pre-process-
ing based on the calibration routines (e.g., to normalize raw
data), and (3) perform instrument control. The software/
circuitry configured to perform instrument control may
provide an interface between user-specified assay informa-
tion (which may be generated based on user interaction with
the distinct computing system, as discussed above, rather
than by assay device 220) and other parts of assay device
220 that are configured to run motors, optics, heaters, etc.
Thus, assay device 220 may perform one or more assays and
generate one or more reports based on the user-specified
information. In this embodiment, changes to the various
user-specified information may not require re-validation of
the software and/or hardware of assay device 220. This may
allow third parties to develop new or modified assays and/or
facilitate development of new assays by a vendor of assay
device 220. This may reduce time to market for assays and
increase the utility of assay device 220 to end users.
[0046] Exemplary embodiments of interfaces for config-
uring the various different parameters are described below
with reference to FIGS. 3-8. However, the various combi-
nations of parameters described herein are illustrative only.
In other embodiments, additional parameters may be speci-
fied and/or disclosed parameters may be omitted. The vari-
ous interfaces shown in FIGS. 3-8 may be graphical user
interfaces (GUIs), for example, and may be displayed by a
computing system that is separate from assay device 220.

Exemplary Assay Settings

[0047] Turning now to FIG. 3, one embodiment of a user
interface 300 usable to input assay settings is shown. In the
illustrated embodiment, an assay name, assay type, and
whether or not the assay is a starter assay is specified. In this
particular example, the assay is for HSV and is an in vitro
diagnostic (IVD) assay. In the illustrated example, a descrip-
tion field has not been filled in.

[0048] In the illustrated embodiment, dyes have been
assigned for channels 2, 4, and 6, while channels 1, 3, and
5 are unused. In the illustrated embodiment, FAM is used as
a fluorophore for HSV while AP559 and AP662 dyes are
used for sample processing control (SPC) and melt calibra-
tion (MC). In this HSV example, the SPC is used to ensure
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that a reaction actually occurred, and a sample may be
retested if SPC is not detected to avoid a false negative. The
melt calibration may be used to control for instrument
variation and allow calibration of detected melting tempera-
tures.

Exemplary Protocol Script and Parameters

[0049] Protocol script 210 may specify what operations
occur in what ordering for a given assay. The following
exemplary pseudocode for one embodiment of a protocol
script 210 specifies preparation, PCR, and melt phases of the
exemplary HSV assay:

1. if (!MotorsHomed) then Home All Motors

2. if (SamplePrepEnabled) then {

3. Start Sample Prep

4. if(!RtPerEnabled & !MeltEnabled) then No Oil Dispense

5. else Execute Oil Dispense Sequence

6. }

7.  if (RtPcrEnabled) then {

8. StartRtPcr

9. if(NumPecrSteps == 2) then Execute 2-step RT-PCR Sequence
10. else Execute 3-step RT-PCR Sequence
11. else RT-PCR Not Executed
2.}
13.  if (MeltEnabled) then {
14. Execute Melt Sequence
15. Tum Heater On
16. Lock Cassette for PCR
17. Start Melt
18. End Melt
9. }

[0050] In this example, at line 1, if motors have not been

homed, they are moved to a home position. At line 2, if
sample preparation is enabled, then sample prep is started
and oil may be dispensed. At line 7, a determination is made
as to whether a PCR step is enabled, and the PCR step is
performed based on lines 8-11 if so. At line 13, a determi-
nation is made as to whether a melt step is enabled, and the
melt step is performed based on lines 14-18 if so. Thus, in
the illustrated embodiments, phases of the assay may be
enabled or disabled using the SamplePrepEnabled, RtPcrEn-
abled, and MeltEnabled parameters. In various embodi-
ments, any of various assay portions may be similarly
enabled or disabled. In some embodiments, a user interface
allows a user to add functions to a protocol script or modify
operations specified by the protocol script.

[0051] Further, various parameters for operations in the
protocol script may be specified by a user. For example,
operations such as “Start Sample Prep,” “Execute 2-step
RT-PCR Sequence,” “Start Melt” etc. may be function calls
that may be passed various parameters. Exemplary thermal
parameters that may be passed to these functions are
described below with reference to FIG. 4. In one embodi-
ment, the assay settings 240 of FIG. 3 (e.g., channel selec-
tion, tests, and dyes) are also used as input to the protocol
script, e.g., using input variables. The exemplary pseudo-
code provided above is illustrative only and is not intended
to limit the scope of the present disclosure.

[0052] Turning now to FIG. 4, one embodiment of a user
interface 400 usable to specify thermal parameters 250 is
shown. In the illustrated embodiment, thermal parameters
are separately specified desired temperatures and timing
during a pre-PCR phase, a PCR phase, and a melt phase of
an assay. In the illustrated embodiment, check boxes may be
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used to enable or disable each of these phases. In the
illustrated embodiment, rectangles with downwards point-
ing arrows (e.g., next to the “2” for the for “Number of PCR
Steps” field) indicate a drop-down menu, while other fields
allow free-form entry. In various embodiments, any of
various appropriate interfaces may be implemented to
specify appropriate values, operands, etc.

[0053] Inthe illustrated embodiment, various temperature,
hold time, activation time, number of steps, optical read
location, number of cycles, denature time, start/final tem-
perature, and step sizes are shown. In various embodiments,
any appropriate combinations of these parameters and/or
additional parameters may be specified.

[0054] Specification of thermal parameters 250 separately
from protocol script 210 may allow the same protocol script
to be used for multiple different assays that have different
thermal parameters. In other embodiments, thermal param-
eters may be specified explicitly within protocol script 210
rather than being specified separately.

[0055] The protocol script, assay settings, and thermal
parameters described above may generally be described as
assay configuration information that specifies performance
of an assay itself. The parameters and rules described below
with reference to FIGS. 5-8 generally relate to analysis and
reporting information used to configure processing of raw
outputs from the assay and reporting results of the assay.

Exemplary Analysis Parameters and Call Logic Rules

[0056] Turning now to FIG. 5, one embodiment of a user
interface 500 usable to input analysis parameters 260 is
shown. The analysis parameters may be used to configure
signal processing of raw assay data. In the illustrated
example, the “wavelength channel” dropdown menu allows
selection of the channel for which the parameters are being
specified. In the illustrated embodiment, various signal
processing and detection parameters are shown.

[0057] For example, the illustrated PCR data reduction
parameters include: slope norm target, number of smoothing
points, quenching, verbose, cycle threshold (CT) call
method, and CT call threshold. The illustrated PCR baseline
detection parameters include: baseline slope tolerance,
maximum refinement steps, number of smoothing points,
minimum length, minimum start length, allowable dog leg,
and maximum hole length. The illustrated melting tempera-
ture (TM) reduction parameters include: smooth mode,
smooth width, smooth order, median filter widths, noise
cutoff mode, peak cutoff mode, cutoff factors, spline sample
rate and search radius, derivative, quenching, median polish
bandwidth and iterations, enhancement mode, blend factor,
and fold increase. In various embodiments, any appropriate
combinations of these parameters and/or additional param-
eters may be specified.

[0058] In one embodiment, based on analysis parameters
260, data processing unit 230 is configured to generate a set
of data structures for the assay. In one embodiment, this set
may include melt temperature (TM) structures which may be
used for melt analysis, cycle threshold (CT) structures which
may be used for PCR analysis, and/or relative fluorescent
unit (RFU) structures. These structures may be used as input
to call logic rules, which may determine an assay result
based on values stored in fields of the relevant data struc-
tures.

[0059] Each structure may have one or more fields. For
example, a TM structure may have at least “temp” and
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“peak” fields, while a CT structure may include at least
“cycle” and “rfu” fields. An RFU structure may have mean,
min, standard deviation, and max fields, for example. These
fields may be filled based on processed assay outputs.
Further exemplary TM fields according to some embodi-
ments include: max/min signal values, spline refined peak
locations, peak locations based on one or more derivatives
of the signal, distances from peak to baseline, area under
curve, peak symmetry, slope, widths of the peak, Gaussian
fits to the peak, etc. Further exemplary CT fields according
to some embodiments include: confidence, baseline infor-
mation, etc.

[0060] FIG. 6A shows one embodiment of a user interface
600 usable to detect and name a particular TM, CT, or RFU
structure based on specified rules or parameters. In some
embodiments, the parameters of FIGS. 6A-6B are included
in analysis parameters 260. In the illustrated example, the
name “HSV-1 TM” has been selected. Other currently-
defined names for this exemplary assay include MC TM,
HSV-2 TM, HSV CT, SPC TM, and SPC CT. The icons
below the available names allow a user to add or delete
names for the assay, in the illustrated embodiment.

[0061] In the embodiment of FIG. 6A, the illustrated
parameters indicate that HSV-1 will be identified as the 1st
TM structure from channel 6FAM when ordered by
descending peak satisfying the condition that “adjusted
temp” of the TM structure is in the window between 84.8
and 86.9 AND has a peak greater than 400000.0. The icons
near the bottom of FIG. 6A allow a user to add or remove
parameters used to identify a particular TM, CT, or RFU
structure.

[0062] Intheillustrated embodiment, the in_window and>
(greater than) operators are shown. In some embodiments,
various operators may be selected, including arithmetic
operators such as+(addition), —(subtraction), ==(compari-
son),/(division),* (multiplication), <(less than), CT found,
and midpoint operators may be used. The result of various
operations may be a floating point value or a true/false value,
depending on the operator and expression.

[0063] FIG. 6B shows one embodiment of a user interface
650 usable to specify a user-defined field, which may be
used in identifying a TM, CT, or RFU structure, for example.
In the illustrated embodiment, “delta temp” is determined
based on MC TM. For example, in one embodiment, the
expected melting temperature for the melt calibrator is 72.0
degrees. In this embodiment, delta temp is specified (e.g.,
using an interface similar to FIG. 6B) as the actual MC TM
“temp” minus 72.0 degrees. An interface similar to that of
FIG. 6B may be used to specify delta temp. In the illustrated
embodiment, the adjusted temp for HSV-1 TM is determined
as the “temp” field value of a given structure minus “delta
temp.” This allows a user to perform various arithmetic
and/or logical operations on various fields and use the results
as inputs to structure identification parameters and/or call
logic rules. When selecting values for operations (e.g., temp,
delta temp, etc.), a member of a current structure (which
may be referred to as a “this” operand) may be selected, a
literal value may be provided (e.g., a floating-point number),
or a member of another structure (which may be referred to
as a “selection” operand) may be specified. In some embodi-
ments (not shown), a user interface allows a user to select
one of these three options for a value and provides suitable
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options based on the selection (e.g., a text entry field for a
floating-point value or a list of available member fields of
the current structure).

[0064] Turning now to FIG. 7, one embodiment of a user
interface 700 usable to add and/or modify call logic rules
270 is shown. In the illustrated embodiment, two rules are
shown: an “HSV-1 TM Identified” rule and an “HSV Nega-
tive” rule. In the illustrated embodiment, each rule includes
fields for Rule Name, Dependencies, and Result. In the
illustrated embodiment, the icons near the bottom of inter-
face 700 may be used to add or remove rules.

[0065] The HSV-1 TM Identified rule, in the illustrated
example, does not have any dependencies and is not
reported. In this embodiment, HSV-1 TM Identified may
evaluate as true in response to identification of a TM
structure that meets the requirements specified in FIG. 6A.
Thus, if such a structure cannot be identified (indicating that
the expected melt temperature was not found), this rule
evaluates as false. In the illustrated embodiment, the graph-
ics in the lower-right corner of the dependencies field may
be used to add and delete logical dependencies between
rules.

[0066] The HSV Negative rule, in the illustrated embodi-
ment, is dependent on the HSV-1 TM Identified rule as well
as several other rules (SPC PASS, NOT HSV-1 TM Identi-
fied, and NOT HSV-2 TM Identified). In the illustrated
example, the “AND” graphic has been selected (rather than
the “OR” graphic) to use this logical relationship between
the rules on which HSV Negative depends. Thus, in this
example, HSV Negative is evaluated only if all of the rules
on which it depends are true. The ability to specify logical
relationships and hierarchies of rules allows flexible speci-
fication of any desired logical combination, while the tech-
niques described with reference to FIGS. 6A-6B allow
specification of various thresholds, operators, windows, etc.
for each rule.

[0067] In some embodiments, a call logic dependency can
be based on another rule or the logical negation of another
rule. In some embodiments, user interface 700 is configured
to prevent a user from creating a dependency cycle. For
example, if rule 1 depends on rule 2 and rule 2 depends on
rule 3, the interface may prevent the user from creating a
dependency for rule 3 on rule 1, because this would create
a cycle.

[0068] As another example of a rule (not shown), for a flu
assay, a “Flu A High CT” rule may evaluate as TRUE when
there is a CT structure defined for Flu A CT as named and
has a “cycle” value greater than 38.0.

[0069] In the illustrated embodiment, user interface 700
allows a user to enter a new rule (rather than simply
modifying a previously existing rule) and define dependen-
cies between the new rule and one or more other rules. Thus,
in various embodiments, users may add and/or modify call
logic rules to configure the conditions under which various
assay results will be indicated.

[0070] In the illustrated embodiment, HSV Negative is
reported only if an MC TM has been identified, allowing
calibration for detection of the HSV TMs. Similarly, HSV
Negative is reported only if SPC PASS is true. The SPC may
be used to ensure that a reaction actually happened, to avoid
calling a false negative. If the SPC is not passed, HSV
Negative is not reported. Instead, in one embodiment, the
assay is reported as invalid, indicating that the sample
should be retested.
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[0071] In other embodiments, users may specify any of
various additional appropriate rules. For example, a user
may specify a patient demographic, a sample type, etc. that
is needed to make a call. The call may not be made unless
the user-specifies information is present and/or within a
specified range, category, etc. Users may specify such rules,
along with any desired dependencies on other rules, via
embodiments of the user interface 700.

[0072] Turning now to FIG. 8A, one embodiment of a user
interface 800 usable to input reporting rules is shown.
Reporting rules may be used in various embodiments to
control how information is reported, separately from the call
logic.

[0073] In the illustrated embodiment, interface 800 allows
a user to specify logic for when various results are reported
and what information to specify for reported rules. For
example, if HSV Positive is not true and HSV Negative is
true, “Not Detected” is returned. This may allow granularity
in reporting of assay results, as well as avoiding reporting
information that a patient should not see, in some embodi-
ments.

[0074] Turning now to FIG. 8B, one embodiment of a user
interface 850 usable to input graphing rules is shown. In the
illustrated embodiment, interface 850 is used to control what
graphs are included in a report under what circumstances
(e.g., based on the call logic rules), restrict graphed ranges,
and provide offsets. In various embodiments, any of various
appropriate graphing rules may be specified. This may allow
a user to ensure that irrelevant information for a given
user-defined assay is not displayed.

[0075] Turning now to FIG. 9, one embodiment of a truth
table 900 is shown. In the illustrated embodiment, truth table
900 includes columns that specity possible combinations of
various assay conditions (SPC CT, SPC TM, HSV CT,
HSV-2 TM, HSV-1 TM, and MC TM, in the illustrated
example). In the illustrated embodiment, table 900 further
indicates assay results, type, channel result, channel CTs,
and channel TMs based on these combinations. Table 900
may displayed or printed and may be used by to check that
call logic rules and dependencies have been specified cor-
rectly.

[0076] In some embodiments, a debug interface (not
shown) may be used to debug an assay while it is being
developed. In one embodiment, the debug interface shows
various named structures and call logic rules and indicates
whether they have been identified or satisfied. This interface
may be used to determine whether parameters and/or call
logic rules have been correctly specified, determine how to
modify parameters and/or call logic rules to improve assay
accuracy, understand additional details for a particular assay
result, etc.

[0077] FIG. 10 shows an exemplary detailed report 1000
for an assay. The report indicates that the melt calibrator was
passed, does not specify SPC results, and indicates that HSV
1 was detected. The report also indicates CT and TM values
for HSV 1&2 and a TM value for the melt calibrator. The
report also includes an amplification graph for the PCR
portion of the assay and a melt graph for the melt portion of
the assay. In the illustrated embodiment, the amplification
graph shows that amplification occurred, while the informa-
tion represented in the melt graph identifies the amplicon as
an HSV-1 amplicon.

[0078] In the illustrated embodiment, the HSV 1&2 CT
value of 26.0 corresponds to a point near where the ampli-
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fication curve begins to deflect down from the flat portion of
the line at RFU 0 while the melt temperature corresponds to
the lowest dip in the melt graph. In the illustrated embodi-
ment the HSV 1 TM value of 85.8 corresponds to the largest
dip in the melt graph. In the illustrated embodiment, the MC
TM value of 73.4 corresponds to the other large dip in the
melt graph. In the illustrated embodiment, a delta temp of
73.4-72.0=1.4 degrees may be determined and used to adjust
the x-axis of the melt graph.

[0079] In the illustrated embodiment, report 1000 also
includes a cassette serial number that may be used to identify
a tested sample (e.g., a label with the cassette number may
be attached to each sample). In some embodiments, the
cassette serial number may be used to identify an assay to
run for a particular cassette. For example, assay device 220
may be configured to perform multiple different types of
assays and the serial number may indicate one of the types.
Further, the serial number may be used to indicate a user-
modified or user-created assay that has been downloaded to
assay device 220.

Exemplary Method

[0080] FIG. 11 shows a flow diagram illustrating one
exemplary embodiment of a method 1100 for configuring an
assay. The method shown in FIG. 11 may be used in
conjunction with any of the computer systems, devices,
elements, or components disclosed herein, among other
devices. In various embodiments, some of the method
elements shown may be performed concurrently, in a dif-
ferent order than shown, or may be omitted. Additional
method elements may also be performed as desired. Flow
begins at step 1110.

[0081] Atstep 1110, a computing device (e.g., device 1210
described below with reference to FIG. 12) causes a user
configuration tool for an assaying device to be displayed. In
some embodiments, the user configuration tool includes
graphical user interfaces, such as those shown in FIGS. 3-8.
In other embodiments, the user configuration tool may be at
least partially text-based. In some embodiments, the user
configuration tool is displayed on a computing device that is
separate and distinct from assaying device 220. Flow pro-
ceeds to step 1120.

[0082] At step 1120, the computing device generates,
based on user input to the user configuration tool, first
configuration information that specifies a sequence of opera-
tions for an assay and a set of parameters for the sequence
of operations. In some situations, the user may generate the
entirety of the first configuration information using the
configuration tool. In other situations, the user configuration
tool may present the user with default configuration infor-
mation for the sequence of operations and/or the set of
parameters, and the user may modify the default configu-
ration information to generate the first configuration infor-
mation. FIG. 4, discussed above, shows one embodiment of
an interface configured to receive user input for the set of
parameters. In some embodiments, the first configuration
information may also include assay settings, such as those
shown in FIG. 3 for example. In the embodiment of FIG. 3,
the user may add a test to an assay, modify a dye used for
a particular assay test, etc. In the embodiment of FIG. 4, the
user may add/modify/remove parameters, add/modify/re-
move assay steps (this may alternatively or additionally be
performed by modifying a protocol script), etc. For the
sequence of operations, the user may add/remove/modity
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operations using a graphical user interface and/or by modi-
fying program instructions for the sequence. Flow proceeds
to step 1130.

[0083] At step 1130, the computing device generates,
based on user input to the user configuration tool, second
configuration information that specifies a set of rules for
selection of an outcome from among a plurality of outcomes
of the assay. In the illustrated embodiment, user input
specifies at least one new rule of the set of rules. For
example, referring to FIG. 7, the user may use the icon at the
lower right-hand portion of the figure to add a rule that was
not previously present in a set of call logic rules for the
assay. Further, in this embodiment, the user may add/
remove/modify other rules for selecting assay outcomes.
Further, in various embodiments, the user may add/remove/
modify analysis parameters (which may specify signal pro-
cessing functionality for raw assay data, to be performed
before applying call logic rules) such as those described
above with reference to FIG. 5. In some embodiments, the
user may add/modify/remove reporting rules and/or graph-
ics rules for the assay.

Exemplary Computing Device

[0084] Turning now to FIG. 12, a block diagram of one
embodiment of computing device 1210 is depicted. Com-
puting device 1210 may be used to implement various
portions of this disclosure. Computing device 1210 may be
any suitable type of device, including, but not limited to, a
personal computer system, desktop computer, laptop or
notebook computer, mainframe computer system, web
server, workstation, or network computer. As shown, com-
puting device 1210 includes processing unit 1250, storage
1212, input/output (I/O) interface 1230 coupled via an
interconnect 1260 (e.g., a system bus). I/O interface 1230
may be coupled to one or more /O devices 1240. Comput-
ing device 1210 further includes network interface 1232,
which may be coupled to network 1220 for communications
with, for example, other computing devices.

[0085] In some embodiments, computing device 1210 is a
separate and distinct device from assay device 220. This
may allow changes to a detailed assay specification using
computing device 1210 without requiring complete re-vali-
dation of assay device 220. In some embodiments, comput-
ing device 1210 is configured to provide a user configuration
tool usable to perform the assay configuration described
above with reference to FIGS. 3-11. In some embodiments,
the tool is used to generate and/or modify assay settings,
thermal parameters, analysis parameters, call logic rules,
report settings, etc. In one embodiment, this information is
used to generate one or more files that are transferred to
assay device 220 and/or data processing unit 230. The
transfer may be performed using a wired network, wire-
lessly, using a physical storage medium such as a CD or
USB storage device, etc. in various embodiments. In some
embodiments, assay device 220 includes data processing
unit 230 and is configured to perform an assay based on the
one or more files. In other embodiments, computing device
1210 includes data processing unit 230 and is configured to
process raw assay data generated by assay device 220, e.g.,
based on analysis parameters and call logic rules.

[0086] As described above, processing unit 1250 includes
one or more processors. In some embodiments, processing
unit 1250 includes one or more coprocessor units. In some
embodiments, multiple instances of processing unit 1250
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may be coupled to interconnect 1260. Processing unit 1250
(or each processor within 1250) may contain a cache or other
form of on-board memory. In some embodiments, process-
ing unit 1250 may be implemented as a general-purpose
processing unit, and in other embodiments it may be imple-
mented as a special purpose processing unit (e.g., an ASIC).
In general, computing system 1210 is not limited to any
particular type of processing unit or processor subsystem.

[0087] As used herein, the terms “processing unit” or
“processing element” refer to circuitry configured to per-
form operations or to a memory having program instructions
stored therein that are executable by one or more processors
to perform operations. Accordingly, a processing unit may
be implemented as a hardware circuit implemented in a
variety of ways. The hardware circuit may include, for
example, custom very-large-scale integration (VLSI) cir-
cuits or gate arrays, off-the-shelf semiconductors such as
logic chips, transistors, or other discrete components. A
processing unit may also be implemented in programmable
hardware devices such as field programmable gate arrays,
programmable array logic, programmable logic devices, or
the like. A processing unit may also be configured to execute
program instructions from any suitable form of non-transi-
tory computer-readable media to perform specified opera-
tions.

[0088] Storage subsystem 1212 is usable by processing
unit 1250 (e.g., to store instructions executable by and data
used by processing unit 1250). Storage subsystem 1220 may
be implemented by any suitable type of physical memory
media, including hard disk storage, floppy disk storage,
removable disk storage, flash memory, random access
memory (RAM-SRAM, EDO RAM, SDRAM, DDR
SDRAM, RDRAM, etc.), ROM (PROM, EEPROM, etc.),
and so on. Storage subsystem 1212 may consist solely of
volatile memory in one embodiment. Storage subsystem
1212 may store program instructions executable by com-
puting device 1210 using processing unit 1250, including
program instructions executable to cause computing device
1210 to implement the various techniques disclosed herein.

[0089] I/O interface 1230 may represent one or more
interfaces and may be any of various types of interfaces
configured to couple to and communicate with other
devices, according to various embodiments. In one embodi-
ment, [/O interface 1230 is a bridge chip from a front-side
to one or more back-side buses. /O interface 1230 may be
coupled to one or more I/O devices 1240 via one or more
corresponding buses or other interfaces. Examples of 1/O
devices include storage devices (hard disk, optical drive,
removable flash drive, storage array, SAN, or an associated
controller), network interface devices, user interface devices
or other devices (e.g., graphics, sound, etc.).

[0090] Various articles of manufacture that store instruc-
tions (and, optionally, data) executable by a computing
system to implement techniques disclosed herein are also
contemplated. These articles of manufacture include non-
transitory computer-readable memory media. The contem-
plated non-transitory computer-readable memory media
include portions of a memory subsystem of a computing
device as well as storage media or memory media such as
magnetic media (e.g., disk) or optical media (e.g., CD,
DVD, and related technologies, etc.). The non-transitory
computer-readable media may be either volatile or nonvola-
tile memory.
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[0091] Although specific embodiments have been
described above, these embodiments are not intended to
limit the scope of the present disclosure, even where only a
single embodiment is described with respect to a particular
feature. Examples of features provided in the disclosure are
intended to be illustrative rather than restrictive unless stated
otherwise. The above description is intended to cover such
alternatives, modifications, and equivalents as would be
apparent to a person skilled in the art having the benefit of
this disclosure.
[0092] The scope of the present disclosure includes any
feature or combination of features disclosed herein (either
explicitly or implicitly), or any generalization thereof,
whether or not it mitigates any or all of the problems
addressed herein. Accordingly, new claims may be formu-
lated during prosecution of this application (or an applica-
tion claiming priority thereto) to any such combination of
features. In particular, with reference to the appended
claims, features from dependent claims may be combined
with those of the independent claims and features from
respective independent claims may be combined in any
appropriate manner and not merely in the specific combi-
nations enumerated in the appended claims.
What is claimed is:
1. An assaying device comprising:
a cassette receiver configured to receive a first cassette for
a first type of assay and a second cassette for a second
type of assay, each of which includes a biological
sample;
assay instrumentation useable to perform assay steps
corresponding to at least the first and second types of
assays, wherein the assay instrumentation includes a
light source and a detector;
a computer processor circuit;
a computer memory storing routines executable by the
computer processor circuit, wherein the routines
include:
assay device control routines executable to control the
assay instrumentation to perform the assay steps;

assay configuration loading routines executable to
download a plurality of assay configuration routines
executable to call the assay device control routines to
perform assay steps for the first and second types of
assays; and

interface routines executable to determine whether to
perform the first type of assay or the second type of
assay when a particular cassette is received via the
cassette receiver.

2. The assaying device of claim 1, wherein the routines

further include:

a first assay configuration routine executable to call the
assay device control routines to perform assay steps
corresponding to the first type of assay in order to
generate a first assay report; and

a second assay configuration routine executable to call the
assay device control routines to perform assay steps
corresponding to the second type of assay in order to
generate a second assay report.

3. The assaying device of claim 2, wherein the first assay

configuration routine includes:

test operation configuration information executable by the
assaying device to call assay device control routines to
perform assay steps corresponding to the first type of
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assay based on a set of test operation parameters to
generate first data for a first sample; and

result processing configuration information executable by

the assaying device to determine an outcome for the
first type of assay based on the first data and a set of
outcome identification rules specified by the result
processing configuration information.

4. The assaying device of claim 1, wherein the first type
of assay is for detecting a first pathogen and the second type
of assay is for detecting a second, different pathogen.

5. The assaying device of claim 1:

wherein the cassette receiver includes an optical scanner;

and

wherein the interface routines are further executable to

cause the optical scanner to detect a code on the
particular cassette to perform the first type of assay
based on the detected code being indicative of the first
type of assay.

6. The assaying device of claim 1, wherein the cassette
receiver is configured to move liquid within the first cassette
and within the second cassette.

7. The assaying device of claim 1, wherein one or more
of the plurality of assay configuration routines were gener-
ated by computer systems remote from the assaying device.

8. A method comprising:

storing, at an assaying device including assay instrumen-

tation, assay device control routines executable to
control the assay instrumentation to perform assay
steps corresponding to a plurality of different types of
assays;

downloading, at the assaying device, one or more assay

configuration routines, wherein each assay configura-
tion routine corresponds to a different type of assay, and
wherein each assay configuration routine is executable
to call the assay device control routines to perform
assay steps for the type of assay to which the assay
configuration routine corresponds;

receiving, at the assaying device, a sample;

determining, with the assaying device, to perform a

particular type of assay of the plurality of different
types of assays on the sample;

based on the determining, controlling, with the assaying

device, the assay instrumentation to perform the par-
ticular type of assay according to the corresponding
assay configuration routine to generate data about the
sample; and

generating, using the data about the sample and the

corresponding assay configuration routine, a report.

9. The method of claim 8, wherein downloading one or
more assay configuration routines includes downloading one
or more assay configuration routines from one or more
physical storage media coupled to the assaying device.

10. The method of claim 8, wherein each assay configu-
ration routine includes:

test operation configuration information executable by the

assaying device to call assay device control routines to
perform assay steps for the type of assay to which the
assay configuration routine corresponds based on a set
of test operation parameters to generate data for a
sample; and

result processing configuration information executable by

the assaying device to determine an outcome for the
type of assay to which the assay configuration routine
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corresponds based on the data and a set of outcome
identification rules specified by the result processing
configuration information.

11. The method of claim 8, wherein one or more assay
configuration routines correspond to different types of
assays for detecting respective different pathogens.

12. The method of claim 8, wherein one or more assay
configuration routines correspond to polymerase chain reac-
tion assays.

13. The method of claim 8, wherein determining to
perform the particular type of assay on the sample includes
the assaying device detecting a code on a cassette containing
the sample and wherein the determining is based on the
detected code being indicative of the particular type of assay.

14. The method of claim 8,

wherein receiving the sample includes receiving a cassette

containing the sample; and

wherein controlling the assay instrumentation to perform

the particular type of assay includes moving a portion
of the sample within the cassette during the assay.

15. The method of claim 8, wherein the assay configura-
tion routines were generated by one or more computer
system that are remote from the assaying device by the one
or more computer systems:

causing a user configuration tool for the assaying device

to be displayed;
receiving, from a user via the user configuration tool, test
operation input that indicates an assay to be performed;

generating, based on the test operation input, test opera-
tion configuration information that specifies a sequence
of test operations for the assay to be performed by the
assaying device and specifies the set of test operation
parameters for the sequence of test operations;

receiving, from the user, outcome identification input that
specifies at least one rule for identification of an
outcome from among a plurality of potential outcomes;
and

generating, based on the outcome identification input,

result processing configuration information that speci-
fies a set of outcome identification rules for identifica-
tion of an outcome from among a plurality of potential
outcomes of the assay to be performed.

16. The method of claim 8, wherein the assay device
control routines are not modified as a result of the down-
loading of the assay configuration routines.

17. A non-transitory, computer-readable medium storing
routines executable by a computer processor circuit of an
assaying device, the routines comprising:

assay device control routines executable to control assay

instrumentation of the assaying device to perform assay
steps corresponding to a plurality of different types of
assays;

assay configuration loading routines executable to down-

load a plurality of respective assay configuration rou-
tines executable to call the assay device control rou-
tines to perform assay steps for their respective
different types of assays; and

interface routines executable to determine which respec-

tive different type of assay to perform when the assay-
ing device receives a particular cassette.

18. The computer-readable medium of claim 17, the
routines further comprising:

a first assay configuration routine executable to call the

assay device control routines to perform assay steps
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corresponding to a first type of assay in order to
generate a first assay report; and

a second assay configuration routine executable to call the

assay device control routines to perform assay steps
corresponding to a second type of assay in order to
generate a second assay repott.

19. The computer-readable medium of claim 18, wherein
the first assay configuration routine includes:

test operation configuration information executable by the

assaying device to call assay device control routines to
perform assay steps corresponding to the first type of
assay based on a set of test operation parameters to
generate first data for a first sample; and

result processing configuration information executable by

the assaying device to determine an outcome for the
first type of assay based on the first data and a set of
outcome identification rules specified by the result
processing configuration information.

20. The computer-readable medium of claim 17, where
the assay configuration loading routines are executable to
download the plurality of respective assay configuration
routines from one or more computer systems remote from
the assaying device.
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