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REUSE OF DISPENSERS DURING ALIGNMENT PROCEDURES

BACKGROUND

[0001] Laboratories often run experiments using various different liquids to

obtain different types of experimental data. The experiments may use fluid
dispensers that dispense fluid into microplates or microtiter plates to perform the
various different experiments.

[0002] In some experiments, the fluids may be dispensed onto different
layers on a slide or plate. A dispensing protocol may be used by the fluid
dispensing apparatus that controls which fluids are dispensed in which

locations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a block diagram of an example apparatus of the present

disclosure;

[0004] FIG. 2 is another block diagram of an example apparatus of the
present disclosure;

[0005] FIG. 3 is a flow chart of an example method for aligning a dispenser;
and

[0006] FIG. 4 is a block diagram of an example non-transitory computer

readable storage medium storing instructions executed by a processor.

DETAILED DESCRIPTION

[0007] Examples described herein provide an apparatus and a method for

re-using a dispenser multiple times during an alignment procedure. As
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discussed above, fluids may be dispensed onto different locations on a slide or
plate. A dispensing protocol may be used by the fluid dispensing apparatus that
controls which fluids are dispensed in which locations. However, if the surface
holder and the dispenser are not properly aligned, the fluids may be dispensed
incorrectly leading to errors or improperly executed experiments.

[0008] Previous methods would use a manual alignment procedure where a
technician may follow directions from a manual. In some instances, the
alignment may be off even when the alignment procedure was executed. If the
alignment procedure was re-run the dispense head could not be re-used. As a
result, the alignment procedure could waste or consume many dispense heads.
[0009] Examples described herein provide an alignment procedure that is
stored in memory to perform alignment of a dispenser (e.g., a cassette holder or
other dispensing support) and a surface holder in a fluid dispensing apparatus.
The alignment procedure is modified to hold the dispenser (e.g., a dispense
head of a cassette) used during the alignment procedure rather than releasing
the dispenser resulting in a new dispenser being used in a subsequent run of
the alignment procedure. The alignment procedure may automatically provide
the slide or microplate for examination by a user while the dispenser is being
held. As a result, if the alignment procedure is run again, the same dispenser
may be re-used during the alignment procedure.

[0010] FIG. 1 illustrates a block diagram of a fluid dispensing apparatus 100.
In one example, the fluid dispensing apparatus 100 may include a processor
102, a computer readable memory 104, a dispenser 116 (also referred to as a
nest) and a surface holder 114. In one example, the dispenser 116 may hold a
cassette 106 and the surface holder 114 may support a surface 112.

[0011] In other examples, the dispenser 116 may be a digital pipette
dispenser, or any other type of fluid dispensing system. Although the examples
discussed below refer to a dispenser that is a cassette holder (e.q., that holds a
cassette and a dispense head), it should be noted that the present disclosure
may be used to align any type of dispenser.

[0012] The processor 102 may be communicatively coupled to the computer

readable memory 104 and the dispenser 116 (e.g., a cassette holder). The
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processor 102 may execute instructions stored in the computer readable
memory 104 (also referred to as a memory 104) and control operations of the
dispenser 116 and the cassette 106. The processor 102 and the computer
readable memory 104 may be internal to the fluid dispensing apparatus 100 or
may be part of an external computing system/controller that controls the
operation of the fluid dispensing apparatus 100.

[0013] In one example, the cassette 106 may include a dispense head 108.
Although a single dispense head 108 is illustrated in FIG. 1, it should be noted
that the cassette 106 may include any number of dispense heads 108. The
dispense head 108 may dispense a fluid 110 onto various locations of the
surface 112. The fluid 110 may be any type of fluid used for a particular
dispense protocol. For example, the fluid 110 may be chemical liquids such as
aqueous based compounds with optional surfactant or glycerol that is added,
dimethyl sulfoxide (DMSQO) based compounds, and the like.

[0014] The surface 112 may be a microplate with a plurality of wells, an
experimental surface for growing a mass, a mounted paper, a surface with
electronic sensors, and the like. The surface 112 may be supported by a
surface holder 114. The processor 102 may control the cassette 106 and
dispense head 108 to dispense the fluid 110 onto various locations of the
surface 112.

[0015] In one example, the computer readable memory 104 may be a non-
transitory computer readable storage medium such as a read only memory
(ROM), a random access memory (RAM), a hard disk drive, and the like. In one
example, the computer readable memory 104 may include an alignment
procedure 120. For example, the alignment procedure 120 may be stored in
persistent local memory of the fluid dispensing apparatus 100 such as ROM
memory.

[0016] In one example, the alignment procedure 120 may include step-by-
step instructions to align the dispenser 116 (e.g., a cassette holder) to various
locations of the surface holder 114 by dispensing the fluid 110 onto selected
locations on the surface 112. In one example, the alignment procedure 120

may allow a user to perform adjustments to alignment between the dispenser
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116 and the surface holder 114 after performing an alignment verification, as
discussed in further detail below. The alignment procedure 120 may be
executed repeatedly until the dispenser 116 is properly aligned to the surface
holder 114.

[0017] In one example, the alignment procedure 120 of the present
disclosure may hold the cassette 106 while the surface 112 is ejected for
alignment verification. Said another way, the cassette 106 and the dispense
head 108 in the cassette 106 may remain connected within the fluid dispensing
apparatus 100 when the surface 112 is ejected for alignment verification. As a
result, if the alignment procedure 120 is executed again after making
adjustments to the alignment between the dispenser 116 and the surface holder
114, the same dispense head 108 can be re-used.

[0018] In contrast, previous alignment procedures would release the
dispense head inside the cassette, and possibly the cassette itself, for
alignment verification and then use a new dispense head for subsequent runs of
the alignment procedure. As a result, multiple dispense heads may be used if
the alignment procedure was executed multiple times to complete the alignment
of the cassette to the surface holder. This may lead to additional costs related
to excessive usage of dispense heads.

[0019] Unlike the previous alignment procedures, the alignment procedure
120 is executed such that the cassette 106 and the dispense head 108 are not
released. As noted above, the cassette 106 and the dispense head 108 are
held, and the same dispense head 108 can be re-used for any number of runs
of the alignment procedure 120. In other words, the alignment procedure 120
can be executed repeatedly with a single dispense head 108.

[0020] It should be noted that FIG. 1 has been simplified for ease of
explanation. For example, the fluid dispensing apparatus 100 may include
additional components that are not illustrated. For example, the cassette 106
may include a movable platform, the dispense head 108 may include a reservoir
and a nozzle, and fluid dispensing apparatus 100 may include a platform to
support the surface 112, a housing, and the like.

[0021] FIG. 2 illustrates another block diagram of the fluid dispensing
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apparatus 100 with a graphical user interface (GUI) 202. In one example, the
GUI 202 may receive inputs and provide outputs during the alignment
procedure 120. In one example, the GUI 202 may be a touchscreen interface,
and a user may provide inputs via touch selections. In another example, the
GUI 202 may receive inputs via external input/output devices such as a mouse,
touch pad, and the like.

[0022] In one example, the GUI 202 may provide an option to start the
alignment procedure 120 stored in the computer readable memory 104. For
example, the option may be provided as a button or through a series of
selectable menus.

[0023] The GUI 202 may ask for input before the alignment procedure 120
begins. For example, the input may include a type of surface 112, a size or
dimensions (e.g., a length and a width) of the surface 112, dimensions of wells
(if applicable), which locations should be used for the alignment procedure 120,
what type of fluid 110 is being used, and the like.

[0024] In one example, the locations that receive fluids on the surface 112
may be based on the type of surface 112. In other words, the locations on the
surface 112 that are used for the alignment procedure 120 may be automatically
selected, rather than manual inputted via the GUI 202, based on the type of
surface 112 that is used. For example, a microplate with a plurality of wells may
use wells located on four corners of the microplate, or an experimental surface
may use locations within the experimental surface that may be growing a bio-
mass, and the like.

[0025] Once the alignment procedure 120 begins, the GUI 202 may provide
outputs as the dispense head 108 is dispensing the fluid 110 onto a plurality of
different locations on the surface 112. The outputs may include information
such as a current progress of the alignment procedure 120, a current dispensing
location on the surface 112, and the like.

[0026] After the alignment procedure 120 is executed, the surface 112 may
be ejected from the fluid dispensing apparatus 100 for alignment verification. As
noted above, the cassette 106 may be held (e.g., not released) while the

surface 112 is ejected and being examined for alignment verification. The GUI
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202 may provide options to provide input to determine whether the alignment
procedure 120 was successful or if the alignment procedure 120 will be
executed again.

[0027] In one example, if the alignment procedure 120 is executed again, the
GUI 202 may provide options to adjust dispense locations of the dispense head
108 relative to the surface 112 based on the alignment verification. The
adjustments may be provided, and the GUI 202 may provide an option to start
the alignment procedure 120 again. The option may generate an indication for
the processor 102 to repeat the alignment procedure 120 with the received
adjustments to the dispenser 116 and the dispense head 108.

[0028] In another example, the adjustments may be physical adjustments to
components within the fluid dispensing apparatus 100. For example, an
adjustment screw or a dial of a carriage that moves the dispenser 116 or the
surface holder 114 may be turned or adjusted.

[0029] As noted above, when the alignment procedure 120 is executed
again, the same dispense head 108 may be re-used. In other words, the
dispense head 108 is not replaced with a new dispense head 108. Said another
way, a single dispense head 108 may be re-used for each run of the alignment
procedure 120.

[0030] In one example, the alignment procedure 120 may be repeated with
the same dispense head 108 until the dispense head 108 is properly aligned
relative to the surface 112. The GUI 202 may receive a confirmation (e.g., a
displayed confirmation button, a menu selection, and the like) that the alignment
procedure is complete. Then the cassette 106 may be released and the
dispense head 108 may be replaced with a new cassette with new dispense
heads used for an experimental dispense protocol.

[0031] FIG. 3 illustrates a flow diagram of an example method 300 for
aligning a dispenser (e.g., a dispense head). In one example, the method 300
may be performed by the fluid dispensing apparatus 100.

[0032] At block 302, the method 300 begins. At block 304, the method 300
dispenses a fluid onto a surface from a dispenser (e.g., a dispense head of a

cassette) during an alignment procedure. For example, the alignment
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procedure may be executed to align the cassette holder relative to the surface
holder such that the fluid is accurately dispensed at desired locations of the
surface.

[0033] At block 306, the method 300 ejects the surface for alignment
verification. After the fluid is dispensed onto certain locations that are provided
by the user, or selected automatically based on the surface type, the surface
may be ejected for the alignment verification. Ejection of the surface may
include providing access to the surface. For example, a door may be opened,
the surface may be ejected through an opening or a slot, a barrier, or an arm,
may be moved to allow the surface to be removed, and the like.

[0034] As noted above, when the surface is ejected for alignment verification,
the cassette of the dispenser may be held. In other words, the cassette is not
released such that the same cassette and dispense head can be re-used if the
alignment procedure is repeated.

[0035] At block 308, the method 300 receives the surface for re-execution of
the alignment procedure after the alignment verification. For example, the
alignment may still be off and the alignment procedure may be re-executed.
Adjustments to the positioning of the cassette holder, cassette, and/or the
dispense head relative to the surface holder may be provided before the
alignment procedure is re-executed.

[0036] At block 310, the method 300 re-uses the dispenser (e.g., the
dispense head of the cassette) to dispense fluid onto the surface during re-
execution of the alignment procedure. In other words, the same dispenser (e.qg.,
dispense head) may be used to perform subsequent runs of the alignment
procedure. Unlike previous methods, the present disclosure may allow a single
dispense head to be used for each run of the alignment procedure without being
removed or replaced.

[0037] After executing the alignment procedure and the alignment verification
confirms that the cassette holder is properly aligned to the surface holder, a
confirmation may be received that the alignment procedure is complete. The
cassette may be released. Then the cassette may be removed with a new

cassette head and dispense heads that are used for an experimental dispensing
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protocol. At block 312, the method 300 ends.

[0038] FIG. 4 illustrates an example of an apparatus 400. In one example,
the apparatus 400 may be the fluid dispensing apparatus 100. In one example,
the apparatus 400 may include a processor 402 and a non-transitory computer
readable storage medium 404. The non-transitory computer readable storage
medium 404 may include instructions 406, 408, 410, and 412 that when
executed by the processor 402, cause the processor 402 to perform various
functions.

[0039] The instructions 406 may include instructions to load an alignment
process from a local memory for execution. For example, the alignment
process may be stored in the local memory. The alignment process may
provide step-by-step instructions for executing the alignment process via GUI.
[0040] In one example, the alignment process may initialize by collecting
information from a user. The information may include inputs such as a type of
surface being used (e.g., a microplate with a plurality of wells, an experimental
surface, a mounted paper, a surface with electronic sensors, and the like),
dimensions of the surface, locations used for the alignment procedure, and the
like.

[0041] The instructions 408 may include instructions to dispense a fluid onto
a surface from a dispense head of a cassette during an alignment procedure. In
one example, the fluid may be dispensed onto the surface at locations that are
determined based on the type of surface that is used. In another example, the
locations that the fluid is dispensed onto may be based on locations provided by
the user via the GUI.

[0042] The instructions 410 may include instructions to receive an indication
to repeat the alignment procedure after an alignment verification. For example,
the surface may be provided to the user to perform the alignment verification
after the alignment procedure is completed. Providing the surface may include
ejecting the surface, opening an access way for the surface, presenting the
surface to the user, and the like.

[0043] When the surface is provided, the cassette and/or the dispense head

may be held by the fluid dispensing apparatus. In other words, the cassette
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and/or dispense head is not released during the alignment verification
procedure. Thus, the same cassette and/or dispense head may be used for
subsequent runs of the alignment procedure.

[0044] If the alignment verification determines that the cassette holder is not
properly aligned relative to the surface holder, the user may insert the surface
back into the fluid dispensing apparatus. In one example, the previously
dispensed fluid may be wiped out or dried off of the surface before re-inserting
the surface. In another example, a new surface may be inserted.

[0045] After the fluid dispensing apparatus receives the surface, a user may
enter adjustments via the GUI for a subsequent run of the alignment procedure.
For example, the adjustments may specify how much to shift a location of the
cassette holder and/or the surface holder for each location on the surface that
receives the fluid during the alignment procedure.

[0046] The instructions 412 may include instructions to dispense the fluid
onto the surface from the dispense head of the cassette. In one example, the
alignment procedure may be executed again with the adjustments using the
same cassette and dispense head. In other words, the dispense head is not
replaced with a new dispense head each time the alignment procedure is
executed. Rather, a single dispense head or the same dispense head may be
used for each run of the alignment procedure.

[0047] It will be appreciated that variants of the above-disclosed and other
features and functions, or alternatives thereof, may be combined into many
other different systems or applications. Various presently unforeseen or
unanticipated alternatives, modifications, variations, or improvements therein
may be subsequently made by those skilled in the art which are also intended to

be encompassed by the following claims.
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CLAIMS

1. A method, comprising:

dispensing, by a processor, a fluid onto a surface from a dispenser during
an alignment procedure;

ejecting, by the processor, the surface for alignment verification;

receiving, by the processor, the surface for re-execution of the alignment
procedure after the alignment verification; and

re-using, by the processor, the dispenser to dispense fluid onto the

surface during re-execution of the alignment procedure.

2. The method of claim 1, wherein the dispenser comprises a dispense

head of a cassette.

3. The method of claim 2, further comprising:
holding, by the processor, the dispense head and the cassette during the

ejecting.

4, The method of claim 3, further comprising:

receiving, by the processor, a confirmation that the alignment procedure
is complete; and

releasing, by the processor, the dispense head of the cassette used for

the alignment procedure.
5. The method of claim 1, further comprising:
receiving, by the processor, an input that specifies a surface type that is

being used for the alignment procedure.

6. The method of claim 5, wherein the fluid is dispensed onto the surface at

a plurality of different locations that are determined based on the surface type.

7. A non-transitory computer readable storage medium encoded with
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instructions executable by a processor, the non-transitory computer-readable
storage medium comprising:

instructions to load an alignment process from a local memory for
execution;

instructions to dispense a fluid onto a surface from a dispense head of a
cassette during an alignment procedure;

instructions to receive an indication to repeat the alignment procedure
after an alignment verification; and

instructions to dispense the fluid onto the surface from the dispense head

of the cassette.

8. The non-transitory computer readable storage medium of claim 7,
wherein the receiving comprises:
instructions to provide access to the surface; and

instructions to receive the surface after the alignment verification.

9. The non-transitory computer readable storage medium of claim 7, further
comprising:
instructions to receive an input that specifies a surface type that is being

used for the alignment procedure.

10.  The non-transitory computer readable storage medium of claim 9,
wherein the fluid is dispensed onto the surface at a plurality of different locations

that are determined based on the surface type.

11.  The non-transitory computer readable storage medium of claim 9,
wherein the surface type comprises a microplate comprising a plurality of wells

or an experimental surface.

12.  The non-transitory computer readable storage medium of claim 7, further
comprising:

instructions to hold the dispense head and the cassette while the
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alignment verification is being performed.

13.  The non-transitory computer readable storage medium of claim 7, further
comprising:

instructions to receive a confirmation that the alignment procedure is
complete; and

instructions to release the dispense head of the cassette used for the

alignment procedure.

14.  An apparatus, comprising:

a memory storing an alignment procedure;

a cassette holder to hold a cassette comprising a dispense head, wherein
the dispense head of is used during the alignment procedure; and

a processor communicatively coupled to the memory, the cassette
holder, and a surface holder, wherein the processor dispenses a fluid onto a
surface from the dispense head during the alignment procedure that aligns the
cassette holder to the surface holder and holds the cassette during an
alignment verification such that the dispense head can be re-used during re-
execution of the alignment procedure.

15.  The apparatus of claim 15, wherein the memory comprises a read only

memory.
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FIG. 3
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