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CONSUMABLES CONTAINER LOADING/UNLOADING SYSTEM AND METHOD OF
LOADING/UNLOADING CONSUMABLES CONTAINERS FOR AUTOMATED
ANALYZER

CROSS-REFERENCE TO RELATED APPLICATIONS
This is related to, and claims the benefit of, provisional patent application number
63/274,027, entitled "Consumables Container Loading/Unloading System and Method of
Loading/Unloading Consumables Containers for Automated Analyzer," filed November 1, 2021,
in the United States Patent Office, which application is hereby incorporated by reference in its

entirety.

FIELD

The present disclosure relates to an automated analyzer. Particularly, the present disclosure
relates to a consumables container loading/unloading system for the automated analyzer and a

method of loading/unloading one or more consumables containers for the automated analyzer.

BACKGROUND

Automated analyzers are well known in the art and are generally used for automated or
semi -automated analysis of patient samples, such as blood, urine, spinal fluid, and the like. For
testing and analyzing the patient sample, several key components are dispensed into a reaction
vessel. The patient sample is dispensed by a sample nozzle from a sample vessel to the reaction
vessel. Further, a reagent is dispensed by a reagent nozzle from a reagent container to the reaction
vessel to which the patient sample has been dispensed.

Generally, the reagent containers are manually loaded into the automated analyzer by an
operator in the morning. Since, there is a growing demand of analysis of the patient samples and
the automatic analyzers nowadays have improved processing capability of analysis, the
consumption of the reagents has also increased. In some cases, there may be a need to load
additional reagent containers into the automated analyzer, for example, due to a shortage of the
reagent due to limited onboard capacity of the analyzer, and/or an urgent unscheduled test

requirement. In some other cases, when the reagent in a reagent container has exceeded its
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expiration date, it may need to be replaced. In order to load and/or replace the reagent containers,
conventionally, the operator has to temporarily interrupt an operation of the automated analyzer.
This may negatively affect a throughput of the automated analyzer. Further, in some cases, the
operator may have to wait till completion of an operation before loading the additional reagent

containers into the automated analyzer. However, this may be undesirable for the operator.

BRIEF SUMMARY

According to a first aspect of the disclosure, a consumables container loading/unloading
system for an automated analyzer is provided. The automated analyzer has at least one analyzer
arrangement with an active mode and an idle mode. The at least one analyzer arrangement is
configured to consume at least liquid consumables when in the active mode. The liquid
consumables are delivered to the automated analyzer via one or more consumables containers and
delivered to the at least one analyzer arrangement via automated pipetting when the at least one
analyzer arrangement is in the active mode. The consumables container loading/unloading system
comprises at least one storage magazine, a loading/unloading tray, and a transfer system. The at
least one storage magazine comprises a plurality of carriers. Each of the plurality of carriers is
configured to removably hold at least one of the consumables containers. The at least one storage
magazine is configured to manually receive one or more of the consumables containers from an
operator while the at least one analyzer arrangement is in the idle mode. The loading/unloading
tray is configured to manually receive one or more of the consumables containers from the operator
at least while the at least one analyzer arrangement is in the active mode. The transfer system is
configured to automatically transfer one or more of the consumables containers at least between
the loading/unloading tray and the at least one storage magazine. The transfer system transfers
one or more of the consumables containers to or from the at least one storage magazine at least
while the loading/unloading tray manually receives one or more of the consumables containers
from the operator.

According to an embodiment of the system of the first aspect, the transfer system transfers
one or more of the consumables containers between the at least one storage magazine and the
loading/unloading tray at least while the loading/unloading tray manually receives one or more of

the consumables containers from the operator.
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According to an embodiment of the system of the first aspect, the system further comprises
a buffer storage comprising a plurality of buffer holding positions. Each of the plurality of buffer
holding positions is configured to removably hold at least one of the consumables containers. The
transfer system transfers one or more of the consumables containers between the at least one
storage magazine and the buffer storage at least while the loading/unloading tray manually receives
one or more of the consumables containers from the operator.

According to an embodiment of the system of the first aspect, the transfer system transfers
one or more of the consumables containers between the at least one storage magazine and the
buffer storage at least while the liquid consumables are delivered from the at least one storage
magazine to the automated analyzer via automated pipetting.

According to an embodiment of the system of the first aspect, the buffer storage is vertically
located at a different level than the loading/unloading tray.

According to an embodiment of the system of the first aspect, the buffer storage is vertically
located at a higher level than the loading/unloading tray.

According to an embodiment of the system of the first aspect, the buffer storage comprises
a first portion and a second portion spaced apart from the first portion. The first portion and the
second portion define a buffer opening therebetween. The first portion comprises a first set of
buffer holding positions from the plurality of buffer holding positions and the second portion
comprises a second set of buffer holding positions from the plurality of buffer holding positions.

According to an embodiment of the system of the first aspect, the transfer system is
configured to access the loading/unloading tray by moving vertically through the buffer opening
to transfer one or more of the consumables containers between the loading/unloading tray and the
buffer storage and/or between the loading/unloading tray and the at least one storage magazine.

According to an embodiment of the system of the first aspect, the system further comprises
an operator access station and a transfer system access station separate from the operator access
station. The operator access station is configured to allow the operator to manually access the
loading/unloading tray at least while the at least one analyzer arrangement is in the active mode.
The transfer system access station is configured to allow the transfer system to access the
loading/unloading tray. The transfer system access station is inaccessible to the operator at least

while the at least one analyzer arrangement is in the active mode.
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According to an embodiment of the system of the first aspect, the loading/unloading tray
comprises a plurality of tray holding positions. Each of the plurality of tray holding positions is
configured to removably hold one or more of the consumables containers. At least some of the
plurality of tray holding positions are accessible by the operator through the operator access
station. The loading/unloading tray is configured to move the at least some of the plurality of tray
holding positions between the operator access station and the transfer system access station at least
while the at least one analyzer arrangement is in the active mode.

According to an embodiment of the system of the first aspect, upon determining that the
loading/unloading tray is unavailable to manually receive additional consumables containers, the
loading/unloading tray moves the at least some of the plurality of tray holding positions from the
operator access station to the transfer system access station. The transfer system removes one or
more of the consumables containers from the at least some of the plurality of tray holding positions
to the buffer storage. After transfer of the one or more of the consumables containers from the at
least some of the plurality of tray holding positions, the loading/unloading tray is configured to
move the at least some of the plurality of tray holding positions to the operator access station for
manually receiving the additional consumables containers from the operator.

According to an embodiment of the system of the first aspect, the transfer system is
configured to transfer a required number of the consumables containers from the at least one
storage magazine to the buffer storage upon determining that the plurality of carriers of the at least
one storage magazine does not currently include a sufficient number of empty carriers to
accommodate the one or more manually received consumables containers. The transfer system is
configured to transfer the one or more manually received consumables containers from at least one
of the plurality of tray holding positions to the plurality of carriers of the at least one storage
magazine after removal of the required number of the consumables containers.

According to an embodiment of the system of the first aspect, the plurality of tray holding
positions comprises a first set of tray holding positions and a second set of tray holding positions.
The first set of tray holding positions is reserved to manually receive one or more of the
consumables containers from the operator and is unable to receive one or more of the consumables
containers from the transfer system. The second set of tray holding positions is reserved to receive
one or more of the consumables containers from the transfer system and is unable to manually

receive one or more of the consumables containers from the operator.
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According to an embodiment of the system of the first aspect, the loading/unloading tray
selectively moves the first set of tray holding positions to the operator access station for manually
receiving one or more of the consumables containers from the operator. The loading/unloading
tray selectively moves the first set of tray holding positions to the transfer system access station
for removal of one or more of the consumables containers from the first set of tray holding
positions by the transfer system after manually receiving one or more of the consumables
containers from the operator.

According to an embodiment of the system of the first aspect, the loading/unloading tray
selectively moves the second set of tray holding positions to the transfer system access station for
receiving one or more of the consumables containers from the transfer system. The
loading/unloading tray selectively moves the second set of tray holding positions to the operator
access station for manual removal of one or more of the consumables containers from the second
set of tray holding positions by the operator.

According to an embodiment of the system of the first aspect, the transfer system transfers
one or more of the consumables containers from the at least one storage magazine to the second
set of tray holding positions at least while the first set of tray holding positions manually receives
one or more of the consumables containers from the operator.

According to an embodiment of the system of the first aspect, the loading/unloading tray
is configured to rotate about a tray axis and thereby move the at least some of the plurality of tray
holding positions between the operator access station and the transfer system access station.

According to an embodiment of the system of the first aspect, the operator access station
comprises a first cover movable between an open position and a closed position. In the open
position, the at least some of the plurality of tray holding positions are accessible to the operator,
and in the closed position, the plurality of tray holding positions is inaccessible to the operator.
The first cover remains in the closed position when the loading/unloading tray is moving between
the operator access station and the transfer system access station.

According to an embodiment of the system of the first aspect, the system further comprises
an interlock mechanism configured to releasably hold the loading/unloading tray stationary when
the first cover is in the open position and allow the loading/unloading tray to move when the first

cover is in the closed position.
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According to an embodiment of the system of the first aspect, the transfer system access
station comprises a second cover. The second cover comprises an access opening aligned with
one or more of the plurality of tray holding positions. The access opening is aligned with the
buffer opening of the buffer storage.

According to an embodiment of the system of the first aspect, the transfer system is
configured to access the loading/unloading tray by moving vertically through the buffer opening
and the access opening to transfer one or more of the consumables containers between the
loading/unloading tray and the buffer storage and/or between the loading/unloading tray and the
at least one storage magazine.

According to an embodiment of the system of the first aspect, the at least one storage
magazine comprises a third cover configured to cover at least some of the plurality of carriers.
The third cover comprises a storage opening aligned with the remaining of the plurality of carriers.

According to an embodiment of the system of the first aspect, the third cover further
comprises a lid attached to the third cover. The lid is movable between an open position and a
closed position. In the open position of the lid, the remaining of the plurality of carriers are
accessible to the transfer system. In the closed position of the lid, the plurality of carriers is
inaccessible to the transfer system.

According to an embodiment of the system of the first aspect, the transfer system comprises
a pick-and-place device. At least one of the consumables containers comprises a neck and/or a
tab. The pick-and-place device comprises a gripper configured to engage the neck and/or the tab
and thereby transfer the at least one of the consumables containers to or from the at least one
storage magazine.

According to an embodiment of the system of the first aspect, the transfer system comprises
a pick-and-place device. At least one of the consumables containers is detachably coupled to an
adapter. The adapter comprises a tab. The pick-and-place device comprises a gripper configured
to engage the tab and thereby transfer the at least one of the consumables containers to or from the
at least one storage magazine.

According to an embodiment of the system of the first aspect, the pick-and-place device
further comprises an authenticator disposed on the gripper. The authenticator comprises a sensor

configured to authenticate one or more of the consumables containers engaged by the gripper.



10

15

20

25

30

WO 2023/073667 PCT/1IB2022/060485

According to an embodiment of the system of the first aspect, the transfer system is
configured to rotate about a transfer axis.

According to an embodiment of the system of the first aspect, the loading/unloading tray
is temperature controlled.

According to an embodiment of the system of the first aspect, the buffer storage is
temperature controlled.

According to an embodiment of the system of the first aspect, the at least one analyzer
arrangement comprises a first analyzer arrangement and a second analyzer arrangement. Each of
the first and second analyzer arrangements comprises the active mode and the idle mode, and is
configured to consume the at least liquid consumables when in the active mode. The
loading/unloading tray is configured to manually receive one or more of the consumables
containers from the operator at least while at least one of the first and second analyzer
arrangements is in the active mode.

According to an embodiment of the system of the first aspect, the at least one storage
magazine comprises a first storage magazine and a second storage magazine. FEach of the first
storage magazine and the second storage magazine comprises the plurality of carriers. The transfer
system i1s further configured to automatically transfer one or more of the consumables containers
between the loading/unloading tray and the first and second storage magazines.

According to an embodiment of the system of the first aspect, the transfer system is
configured to transfer one or more of the consumables containers between the first storage
magazine and the second storage magazine.

According to an embodiment of the system of the first aspect, the transfer system and the
loading/unloading tray are configured to rearrange at least one of the consumables containers
removably held by the at least one storage magazine in a first holding position by transferring the
at least one of the consumables containers to the loading/unloading tray and transferring the at
least one of the consumables containers to the at least one storage magazine in a second holding
position.

According to an embodiment of the system of the first aspect, the transfer system and the
buffer storage are configured to rearrange at least one of the consumables containers removably

held by the at least one storage magazine in a first holding position by transferring the at least one
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of the consumables containers to the buffer storage and transferring the at least one of the
consumables containers to the at least one storage magazine in a second holding position.

According to an embodiment of the system of the first aspect, the at least one of the
consumables containers removably held by the at least one storage magazine is rearranged to
correspond to a test order.

According to an embodiment of the system of the first aspect, the at least one of the
consumables containers removably held by the at least one storage magazine is rearranged to
correct a location of the at least one of the consumables containers.

According to an embodiment of the system of the first aspect, the system further comprises
a waste disposal station. The transfer system transfers one or more of the consumables containers
from the at least one storage magazine to the waste disposal station upon detecting that the one or
more of the consumables containers contain the liquid consumables below a predetermined
threshold volume.

According to an embodiment of the system of the first aspect, the system further comprises
a scheduler configured to identify and/or create a container access period of the at least one storage
magazine when the at least one analyzer arrangement is in the active mode. The transfer system
transfers at least one of the consumables containers between the at least one storage magazine and
the loading/unloading tray and/or between the at least one storage magazine and the buffer storage
in the container access period without affecting a timing of the active mode.

According to an embodiment of the system of the first aspect, the scheduler is included in
a controller of the automated analyzer.

According to an embodiment of the system of the first aspect, the scheduler includes
software stored in a non-transient memory of the controller.

According to a second aspect of the disclosure, a consumables container loading/unloading
system for an automated analyzer is provided. The automated analyzer has at least one analyzer
arrangement with an active mode and an idle mode. The at least one analyzer arrangement is
configured to consume at least liquid consumables when in the active mode. The liquid
consumables are delivered to the automated analyzer via one or more consumables containers and
delivered to the at least one analyzer arrangement via automated pipetting when the at least one
analyzer arrangement is in the active mode. The consumables container loading/unloading system

comprises at least one storage magazine, a loading/unloading tray, a buffer storage, and a transfer
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system. The at least one storage magazine comprises a plurality of carriers. Each of the plurality
of carriers is configured to removably hold at least one of the consumables containers. The at least
one storage magazine is configured to manually receive one or more of the consumables containers
from an operator while the at least one analyzer arrangement is in the idle mode. The
loading/unloading tray is configured to manually receive one or more of the consumables
containers from the operator at least while the at least one analyzer arrangement is in the active
mode. The buffer storage is vertically located at a different level than the loading/unloading tray.
The buffer storage comprises a plurality of buffer holding positions. Each of the plurality of buffer
holding positions is configured to removably hold at least one of the consumables containers. The
transfer system is configured to automatically transfer one or more of the consumables containers
between the loading/unloading tray and the buffer storage and/or between the loading/unloading
tray and the at least one storage magazine at least while the at least one analyzer arrangement is in
the active mode.

According to an embodiment of the system of the second aspect, the transfer system
transfers one or more of the consumables containers between the at least one storage magazine and
the buffer storage at least while the liquid consumables are delivered from the at least one storage
magazine to the automated analyzer via automated pipetting.

According to an embodiment of the system of the second aspect, the buffer storage is
vertically located at a higher level than the loading/unloading tray.

According to an embodiment of the system of the second aspect, the buffer storage is
vertically located at a same level as the at least one storage magazine.

According to an embodiment of the system of the second aspect, the loading/unloading tray
is vertically located at a different level than the at least one storage magazine.

According to an embodiment of the system of the second aspect, the buffer storage
comprises a first portion and a second portion spaced apart from the first portion. The first portion
and the second portion define a buffer opening therebetween. The first portion comprises a first
set of buffer holding positions from the plurality of buffer holding positions and the second portion
comprises a second set of buffer holding positions from the plurality of buffer holding positions.

According to an embodiment of the system of the second aspect, the transfer system is

configured to access the loading/unloading tray by moving vertically through the buffer opening
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to transfer one or more of the consumables containers between the loading/unloading tray and the
buffer storage and/or between the loading/unloading tray and the at least one storage magazine.

According to an embodiment of the system of the second aspect, the system further
comprises an operator access station and a transfer system access station separate from the operator
access station. The operator access station is configured to allow the operator to manually access
the loading/unloading tray at least while the at least one analyzer arrangement is in the active
mode. The transfer system access station is configured to allow the transfer system to access the
loading/unloading tray. The transfer system access station is inaccessible to the operator at least
while the at least one analyzer arrangement is in the active mode.

According to an embodiment of the system of the second aspect, the loading/unloading tray
comprises a plurality of tray holding positions. Each of the plurality of tray holding positions is
configured to removably hold one or more of the consumables containers. At least some of the
plurality of tray holding positions are accessible by the operator through the operator access
station. The loading/unloading tray is configured to move the at least some of the plurality of tray
holding positions between the operator access station and the transfer system access station at least
while the at least one analyzer arrangement is in the active mode.

According to an embodiment of the system of the second aspect, upon determining that the
loading/unloading tray is unavailable to manually receive additional consumables containers, the
loading/unloading tray moves the at least some of the plurality of tray holding positions from the
operator access station to the transfer system access station. The transfer system removes one or
more of the consumables containers from the at least some of the plurality of tray holding positions
to the buffer storage. After transfer of the one or more of the consumables containers from the at
least some of the plurality of tray holding positions, the loading/unloading tray is configured to
move the at least some of the plurality of tray holding positions to the operator access station for
manually receiving the additional consumables containers from the operator.

According to an embodiment of the system of the second aspect, the transfer system is
configured to transfer a required number of the consumables containers from the at least one
storage magazine to the buffer storage upon determining that the plurality of carriers of the at least
one storage magazine does not currently include a sufficient number of empty carriers to
accommodate the one or more manually received consumables containers. The transfer system is

configured to transfer the one or more manually received consumables containers from at least one
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of the plurality of tray holding positions to the plurality of carriers of the at least one storage
magazine after removal of the required number of the consumables containers.

According to an embodiment of the system of the second aspect, the plurality of tray
holding positions comprises a first set of tray holding positions and a second set of tray holding
positions. The first set of tray holding positions is reserved to manually receive one or more of
the consumables containers from the operator and is unable to receive one or more of the
consumables containers from the transfer system. The second set of tray holding positions is
reserved to receive one or more of the consumables containers from the transfer system and is
unable to manually receive one or more of the consumables containers from the operator.

According to an embodiment of the system of the second aspect, the loading/unloading tray
selectively moves the first set of tray holding positions to the operator access station for manually
receiving one or more of the consumables containers from the operator. The loading/unloading
tray selectively moves the first set of tray holding positions to the transfer system access station
for removal of one or more of the consumables containers from the first set of tray holding
positions by the transfer system after manually receiving one or more of the consumables
containers from the operator.

According to an embodiment of the system of the second aspect, the loading/unloading tray
selectively moves the second set of tray holding positions to the transfer system access station for
receiving one or more of the consumables containers from the transfer system. The
loading/unloading tray selectively moves the second set of tray holding positions to the operator
access station for manual removal of one or more of the consumables containers from the second
set of tray holding positions by the operator.

According to an embodiment of the system of the second aspect, the transfer system
transfers one or more of the consumables containers from the at least one storage magazine to the
second set of tray holding positions at least while the first set of tray holding positions manually
receives one or more of the consumables containers from the operator.

According to an embodiment of the system of the second aspect, the loading/unloading tray
is configured to rotate about a tray axis and thereby move the at least some of the plurality of tray
holding positions between the operator access station and the transfer system access station.

According to an embodiment of the system of the second aspect, the operator access station

comprises a first cover movable between an open position and a closed position. In the open



10

15

20

25

30

WO 2023/073667 PCT/1IB2022/060485
12

position, the at least some of the plurality of tray holding positions are accessible to the operator,
and in the closed position, the plurality of tray holding positions is inaccessible to the operator.
The first cover remains in the closed position when the loading/unloading tray is moving between
the operator access station and the transfer system access station.

According to an embodiment of the system of the second aspect, the system further
comprises an interlock mechanism configured to releasably hold the loading/unloading tray
stationary when the first cover is in the open position and allow the loading/unloading tray to move
when the first cover is in the closed position.

According to an embodiment of the system of the second aspect, the transfer system access
station comprises a second cover. The second cover comprises an access opening aligned with
one or more of the plurality of tray holding positions. The access opening is aligned with the
buffer opening of the buffer storage.

According to an embodiment of the system of the second aspect, the transfer system is
configured to access the loading/unloading tray by moving vertically through the buffer opening
and the access opening to transfer one or more of the consumables containers between the
loading/unloading tray and the buffer storage and/or between the loading/unloading tray and the
at least one storage magazine.

According to an embodiment of the system of the second aspect, the at least one storage
magazine comprises a third cover configured to cover at least some of the plurality of carriers.
The third cover comprises a storage opening aligned with the remaining of the plurality of carriers.

According to an embodiment of the system of the second aspect, the third cover further
comprises a lid attached to the third cover. The lid is movable between an open position and a
closed position. In the open position of the lid, the remaining of the plurality of carriers are
accessible to the transfer system. In the closed position of the lid, the plurality of carriers is
inaccessible to the transfer system.

According to an embodiment of the system of the second aspect, the transfer system
comprises a pick-and-place device. At least one of the consumables containers comprises a neck
and/or a tab. The pick-and-place device comprises a gripper configured to engage the neck and/or
the tab and thereby transfer the at least one of the consumables containers to or from the at least

one storage magazine.
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According to an embodiment of the system of the second aspect, the transfer system
comprises a pick-and-place device. At least one of the consumables containers is detachably
coupled to an adapter. The adapter comprises a tab. The pick-and-place device comprises a
gripper configured to engage the tab and thereby transfer the at least one of the consumables
containers to or from the at least one storage magazine.

According to an embodiment of the system of the second aspect, the pick-and-place device
further comprises an authenticator disposed on the gripper. The authenticator comprises a sensor
configured to authenticate one or more of the consumables containers engaged by the gripper.

According to an embodiment of the system of the second aspect, the transfer system is
configured to rotate about a transfer axis.

According to an embodiment of the system of the second aspect, the loading/unloading tray
is temperature controlled.

According to an embodiment of the system of the second aspect, the buffer storage is
temperature controlled.

According to an embodiment of the system of the second aspect, the at least one analyzer
arrangement comprises a first analyzer arrangement and a second analyzer arrangement. Each of
the first and second analyzer arrangements comprises the active mode and the idle mode, and is
configured to consume the at least liquid consumables when in the active mode. The
loading/unloading tray is configured to manually receive one or more of the consumables
containers from the operator at least while at least one of the first and second analyzer
arrangements is in the active mode.

According to an embodiment of the system of the second aspect, the at least one storage
magazine comprises a first storage magazine and a second storage magazine. Each of the first
storage magazine and the second storage magazine comprises the plurality of carriers. The transfer
system i1s further configured to automatically transfer one or more of the consumables containers
between the loading/unloading tray and the first and second storage magazines.

According to an embodiment of the system of the second aspect, the transfer system is
configured to transfer one or more of the consumables containers between the first storage
magazine and the second storage magazine.

According to an embodiment of the system of the second aspect, the transfer system and

the loading/unloading tray are configured to rearrange at least one of the consumables containers
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removably held by the at least one storage magazine in a first holding position by transferring the
at least one of the consumables containers to the loading/unloading tray and transferring the at
least one of the consumables containers to the at least one storage magazine in a second holding
position.

According to an embodiment of the system of the second aspect, the transfer system and
the buffer storage are configured to rearrange at least one of the consumables containers removably
held by the at least one storage magazine in a first holding position by transferring the at least one
of the consumables containers to the buffer storage and transferring the at least one of the
consumables containers to the at least one storage magazine in a second holding position.

According to an embodiment of the system of the second aspect, the at least one of the
consumables containers removably held by the at least one storage magazine is rearranged to
correspond to a test order.

According to an embodiment of the system of the second aspect, the at least one of the
consumables containers removably held by the at least one storage magazine is rearranged to
correct a location of the at least one of the consumables containers.

According to an embodiment of the system of the second aspect, the system further
comprises a waste disposal station. The transfer system transfers one or more of the consumables
containers from the at least one storage magazine to the waste disposal station upon detecting that
the one or more of the consumables containers contain the liquid consumables below a
predetermined threshold volume.

According to an embodiment of the system of the second aspect, the system further
comprises a scheduler configured to identify and/or create a container access period of the at least
one storage magazine when the at least one analyzer arrangement is in the active mode. The
transfer system transfers at least one of the consumables containers between the at least one storage
magazine and the loading/unloading tray and/or between the at least one storage magazine and the
buffer storage in the container access period without affecting a timing of the active mode.

According to an embodiment of the system of the second aspect, the scheduler 1s included
in a controller of the automated analyzer.

According to an embodiment of the system of the second aspect, the scheduler includes

software stored in a non-transient memory of the controller.
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According to a third aspect of the disclosure, a method of loading/unloading one or more
consumables containers for an automated analyzer is provided. The method comprises providing
the automated analyzer. The automated analyzer comprises at least one analyzer arrangement, at
least one storage magazine, a loading/unloading tray, and a transfer system. The at least one
analyzer arrangement consumes at least liquid consumables delivered to the automated analyzer
via one or more consumables containers. The at least one analyzer arrangement further comprises
an active mode and an idle mode. The at least one analyzer arrangement consumes the at least
liquid consumables when the at least one analyzer arrangement is in the active mode. The at least
one storage magazine comprises a plurality of carriers. Each of the plurality of carriers is
configured to removably hold at least one of the consumables containers. The loading/unloading
tray comprises a plurality of tray holding positions. Each of the plurality of tray holding positions
is configured to removably hold at least one of the consumables containers. The method further
comprises manually loading one or more of the consumables containers into at least one of the
plurality of tray holding positions of the loading/unloading tray at least while the at least one
analyzer arrangement is in the active mode. The method further comprises transferring, via the
transfer system, one or more of the consumables containers to or from the at least one storage
magazine while one or more of the consumables containers are manually loaded into the at least
one of the plurality of tray holding positions of the loading/unloading tray.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, one or more of the consumables containers between
the at least one storage magazine and the loading/unloading tray at least while one or more of the
consumables containers are manually loaded into the at least one of the plurality of tray holding
positions of the loading/unloading tray.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, one or more of the consumables containers between
the at least one storage magazine and a buffer storage vertically located at a different level than
the loading/unloading tray at least while one or more of the consumables containers are manually
loaded into the at least one of the plurality of tray holding positions of the loading/unloading tray.

According to an embodiment of the method of the third aspect, the transfer system transfers

one or more of the consumables containers between the at least one storage magazine and the
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buffer storage at least while the at least one analyzer arrangement consumes the at least liquid
consumables.

According to an embodiment of the method of the third aspect, the method further
comprises moving the transfer system vertically through a buffer opening of the buffer storage in
order to access the loading/unloading tray to transfer one or more of the consumables containers
between the loading/unloading tray and the buffer storage and/or between the loading/unloading
tray and the at least one storage magazine.

According to an embodiment of the method of the third aspect, the method further
comprises moving, via the loading/unloading tray, at least some of the plurality of tray holding
positions of the loading/unloading tray between an operator access station and a transfer system
access station at least while the at least one analyzer arrangement is in the active mode when a first
cover of the operator access station is in a closed position, and wherein the first cover remains in
the closed position when the at least some of the plurality of tray holding positions are moving
between the operator access station and the transfer system access station.

According to an embodiment of the method of the third aspect, the method further
comprises opening the first cover to an open position to access the at least some of the plurality of
tray holding positions configured to manually receive one of more of the consumables containers
at least while the at least one analyzer arrangement is in the active mode.

According to an embodiment of the method of the third aspect, the method further
comprises releasably holding, via an interlock mechanism, the loading/unloading tray stationary
when the first cover is in the open position. The interlock mechanism allows the loading/unloading
tray to move when the first cover is in the closed position.

According to an embodiment of the method of the third aspect, the method further
comprises moving the at least some of the plurality of tray holding positions from the operator
access station to the transfer system access station upon determining that the at least some of the
plurality of tray holding positions of the loading/unloading tray are unavailable for manually
loading additional consumables containers; removing, via the transfer system, one or more of the
consumables containers from the at least some of the plurality of tray holding positions to the
buffer storage; and moving the at least some of the plurality of tray holding positions to the

operator access station for manually loading the additional consumables containers after transfer
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of the one or more of the consumables containers from the at least some of the plurality of tray
holding positions.

According to an embodiment of the method of the third aspect, the method further
comprises determining that the plurality of carriers of the at least one storage magazine does not
currently include a sufficient number of empty carriers to accommodate the one or more manually
loaded consumables containers; removing, via the transfer system, at least a required number of
the consumables containers from occupied carriers from the plurality of carriers of the at least one
storage magazine to prepare at least the sufficient number of empty carriers to receive the one or
more manually loaded consumable containers; and transferring, via the transfer system, the one or
more manually loaded consumables containers from the at least one of the plurality of tray holding
positions to the plurality of carriers of the at least one storage magazine.

According to an embodiment of the method of the third aspect, at least removing at least
the required number of the consumables containers from the occupied carriers occurs when the at
least one analyzer arrangement is in the active mode.

According to an embodiment of the method of the third aspect, transferring the one or more
manually loaded consumables containers from the at least one of the plurality of tray holding
positions to the plurality of carriers occurs when the at least one analyzer arrangement is in the
active mode.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, at least some of the required number of the
consumables containers removed from the occupied carriers to the loading/unloading tray.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, at least some of the required number of the
consumables containers removed from the occupied carriers to the buffer storage.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, at least some of the one or more manually loaded
consumables containers from the at least one of the plurality of tray holding positions to the buffer
storage prior to transfer to the plurality of carriers of the at least one storage magazine.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, at least one of the one or more manually loaded

consumables containers, having a higher priority, from the at least one of the plurality of tray
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holding positions to the plurality of carriers of the at least one storage magazine; and transferring,
via the transfer system, at least some of the one or more manually loaded consumables containers,
having a lower priority, from the at least one of the plurality of tray holding positions to the buffer
storage prior to transferring the at least some of the one or more manually loaded consumables
containers having the lower priority to the plurality of carriers of the at least one storage magazine.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, at least some of the required number of the
consumables containers removed from the occupied carriers to a waste disposal station upon
detecting that the one or more of the consumables containers contain the liquid consumables below
a predetermined threshold volume.

According to an embodiment of the method of the third aspect, the method further
comprises determining that the plurality of carriers of the at least one storage magazine does not
currently include a sufficient number of empty carriers to accommodate the one or more manually
loaded consumables containers; removing, via the transfer system, at least a permissible number
of the consumables containers from occupied carriers of the plurality of carriers of the at least one
storage magazine without affecting a timing of the active mode of the at least one analyzer
arrangement; transferring, via the transfer system, some of one or more manually loaded
consumables containers from the at least one of the plurality of tray holding positions to available
empty carriers of the plurality of carriers of the at least one storage magazine after removal of at
least the permissible number of the consumables containers; and transferring, via the transfer
system, the remaining of the one or more manually loaded consumables containers from the at
least one of the tray holding positions to the buffer storage.

According to an embodiment of the method of the third aspect, the method further
comprises determining that the plurality of carriers of the at least one storage magazine currently
includes a sufficient number of empty carriers to accommodate the remaining of the one or more
manually loaded consumables containers; and transferring, via the transfer system, the remaining
of the one or more manually loaded consumables containers from the buffer storage to the
sufficient number of empty carriers of the at least one storage magazine.

According to an embodiment of the method of the third aspect, the method further

comprises warning an operator if the plurality of carriers of the at least one storage magazine
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currently does not include the sufficient number of empty carriers to accommodate the one or more
manually loaded consumables containers.

According to an embodiment of the method of the third aspect, the method further
comprises collecting an operator input from an operator if the plurality of carriers of the at least
one storage magazine currently does not include the sufficient number of empty carriers to
accommodate the one or more manually loaded consumables containers.

According to an embodiment of the method of the third aspect, the operator input comprises
defining the consumables containers to be removed from the occupied carriers of the plurality of
carriers of the at least one storage magazine.

According to an embodiment of the method of the third aspect, the method further
comprises reserving a first set of tray holding positions from the plurality of tray holding positions
of the loading/unloading tray for manual loading of one or more of the consumables containers,
such that the first set of tray holding positions is unable to receive one or more of the consumables
containers from the transfer system; and reserving a second set of tray holding positions from the
plurality of tray holding positions of the loading/unloading tray for receiving one or more of the
consumables containers from the transfer system, such that the second set of tray holding positions
is unavailable for manual loading of one or more of the consumables containers.

According to an embodiment of the method of the third aspect, the method further
comprises moving the first set of tray holding positions to the operator access station for manual
loading of one or more of the consumables containers; and moving the first set of tray holding
positions to the transfer system access station for removal of one or more of the consumables
containers from the first set of tray holding positions by the transfer system after manual loading.

According to an embodiment of the method of the third aspect, the method further
comprises moving the second set of tray holding positions to the transfer system access station for
receiving one or more of the consumables containers from the transfer system; and moving the
second set of tray holding positions to the operator access station for manual removal of one or
more of the consumables containers from the second set of tray holding positions.

According to an embodiment of the method of the third aspect, the method further
comprises transferring, via the transfer system, one or more of the consumables containers from

the at least one storage magazine to the second set of tray holding positions at least while one or
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more of the consumables containers are manually loaded into the at least one of the plurality of
tray holding positions of the loading/unloading tray.

According to an embodiment of the method of the third aspect, the transfer system access
station comprises a second cover. The second cover comprises an access opening aligned with
one or more of the plurality of tray holding positions. The access opening is aligned with the
buffer opening of the buffer storage.

According to an embodiment of the method of the third aspect, the at least one storage
magazine comprises a third cover configured to cover at least some of the plurality of carriers.
The third cover comprises a storage opening aligned with remaining of the plurality of carriers.

According to an embodiment of the method of the third aspect, the method further
comprises moving a lid of the third cover between an open position and a closed position. In the
open position of the lid, at least some of the plurality of carriers are accessible to the transfer
system. In the closed position of the lid, the plurality of carriers is inaccessible to the transfer
system.

According to an embodiment of the method of the third aspect, the method further
comprises opening the third cover to access the plurality of carriers of the at least one storage
magazine when the at least one analyzer arrangement is in the idle mode.

According to an embodiment of the method of the third aspect, the method further
comprises reading respective identifiers of one or more of the consumables containers.

According to an embodiment of the method of the third aspect, the transfer system
comprises a sensor disposed on a gripper configured to read the identifiers of one or more of the
consumables containers.

According to an embodiment of the method of the third aspect, the at least one storage
magazine comprises a first storage magazine and a second storage magazine, each of the first
storage magazine and the second storage magazine comprising the plurality of carriers, the method
further comprises automatically transferring, via the transfer system, one or more of the
consumables containers between the loading/unloading tray and the first and second storage
magazines.

According to an embodiment of the method of the third aspect, the method further
comprises transferring one or more of the consumables containers, via the transfer system, between

the first storage magazine and the second storage magazine.



10

15

20

25

30

WO 2023/073667 PCT/1IB2022/060485
21

According to an embodiment of the method of the third aspect, the method further
comprises rearranging at least one of the consumables containers removably held by the at least
one storage magazine in a first holding position by transferring the at least one of the consumables
containers to the loading/unloading tray or the buffer storage and transferring the at least one of
the consumables containers to the at least one storage magazine in a second holding position.

According to an embodiment of the method of the third aspect, the method further
comprises identifying and/or creating, via a scheduler, a container access period of the at least one
storage magazine, and transferring, via the transfer system, at least one of the consumables
containers between the at least one storage magazine and the loading/unloading tray and/or
between the at least one storage magazine and the buffer storage in the container access period.

The automated analyzer may be used for automated or semi -automated analysis of patient
samples, such as blood, urine, spinal fluid, and the like. For testing and analyzing the patient
sample, several key components are dispensed into a reaction vessel in the at least one analyzer
arrangement. The patient sample is dispensed by a sample nozzle from a sample vessel to the
reaction vessel. Further, the liquid consumable is dispensed by a dispensing apparatus from the
consumables container to the reaction vessel to which the patient sample has been dispensed.

Due to a growing demand of analysis of the patient samples and as the automatic analyzers
may have improved processing capability of analysis, there may be an increase in consumption of
the liquid consumable. Therefore, in some cases, there may be a need to load consumables
containers into the automated analyzer due to limited onboard capacity of the analyzer, and/or an
urgent unscheduled test requirement. In some cases, when the liquid consumable in a consumables
container has exceeded its expiration date, it may also need to be replaced.

The consumables container loading/unloading system of the present disclosure may enable
manually loading/unloading of the consumables containers into or from the automated analyzer
while the at least one analyzer arrangement is in the active mode. Therefore, the operator may not
have to pause or interrupt one or more operations of the automated analyzer in order to load/unload
the one or more of the consumables containers into or from the automated analyzer. This may
prevent delays in a workflow of the automated analyzer and subsequently improve a throughput
of the automated analyzer. Further, the consumables container loading/unloading system may

prevent shortage of the liquid consumables during the analysis of the patient samples.
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Further, as the transfer system transfers one or more of the consumables containers to or
from the at least one storage magazine at least while the loading/unloading tray manually receives
one or more of the consumables containers from the operator, the consumables containers may be
loaded by the operator while the transfer system transfers the consumables containers which are
not required from the at least one storage magazine or transfers previously loaded one or more of
the consumables to the at least one storage magazine. This may further decrease a time required
to load the consumables containers into the at least one storage magazine so that the liquid
consumables contained in the consumables containers may be used when required for the analysis
of the patient samples.

Since the operator may not have to wait till completion of the one or more operations before
loading the consumables containers into the automated analyzer, the operator may carry out other
necessary tasks. This may also save a time of the operator. Further, the consumables container
loading/unloading system may ensure operational safety. Therefore, the automated analyzer may
further be user friendly.

The consumables container loading/unloading system may also help in rearrangement of
the consumables containers from one holding position in the at least one storage magazine to
another holding position in the at least one storage magazine.

Further, the buffer storage may provide additional holding positions to removably hold at
the consumables containers. Further, the buffer storage may enable faster loading/unloading of
the consumables containers. The buffer storage may also help in the rearrangement of the
consumables containers from the one holding position in the at least one storage magazine to the
other holding position in the at least one storage magazine.

The rearrangement of the consumables containers may correct loading errors. The
rearrangement of the consumables containers may further balance out or distribute test orders
between the first and second analyzer arrangements, and therefore optimize the workflow of the
automatic analyzer. This may further improve the throughput of the automatic analyzer.

A variety of additional aspects will be set forth in the description that follows. These
aspects can relate to individual features and to combinations of features. It is to be understood that
both the foregoing summary and the following detailed description are exemplary and explanatory
only and are not restrictive of the broad concepts upon which the embodiments disclosed herein

are based.
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BRIEF DESCRIPTION OF THE FIGURES

Exemplary embodiments disclosed herein may be more completely understood in
consideration of the following detailed description in connection with the following figures. The
figures are not necessarily drawn to scale. Like numbers used in the figures refer to like
components. However, it will be understood that the use of a number to refer to a component in a
given figure is not intended to limit the component in another figure labeled with the same number.

FIG. 1 is a perspective view of an automated analyzer, according to an embodiment of the
present disclosure;

FIG. 2 is a partial top view of the automated analyzer, according to an embodiment of the
present disclosure;

FIGS. 3A and 3B are partial perspective views of the automated analyzer in different
configurations, according to an embodiment of the present disclosure;

FIG. 4 is a partial perspective view of the automated analyzer, according to another
embodiment of the present disclosure;

FIG. 5 is a partial top view of the automated analyzer of FIG. 4, according to an
embodiment of the present disclosure;

FIG. 6 1s a perspective view of a buffer storage of the automated analyzer, according to an
embodiment of the present disclosure;

FIG. 7A is a perspective view of a consumables container containing a liquid consumable
for use with the automated analyzer, according to an embodiment of the present disclosure;

FIG. 7B is a perspective view of a consumables container containing a liquid consumable
for use with the automated analyzer, according to another embodiment of the present disclosure;

FIG. 7C 1s a detailed side view of a transfer system of the automated analyzer, according
to an embodiment of the present disclosure;

FIGS. 8A and 8B are schematic top views of the automated analyzer in an idle mode at
different levels, according to an embodiment of the present disclosure;

FIG. 8C is a partial schematic side view of the automated analyzer, according to an
embodiment of the present disclosure;

FIGS. 9A to 9F are schematic top views of different configurations of the automated

analyzer in an active mode, according to an embodiment of the present disclosure;
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FIG. 10 is a schematic top view of a loading/unloading tray of the automated analyzer,
according to an embodiment of the present disclosure;

FIGS. 11A and 11B are schematic top views of different configurations of the automated
analyzer in the active mode, according to another embodiment of the present disclosure;

FIG. 12 is a schematic top view of the automated analyzer in the active mode, according
to an embodiment of the present disclosure;

FIGS. 13A and 13B illustrate schematic top views of the loading/unloading tray with the
buffer storage, according to different embodiments of the present disclosure;

FIGS. 14A to 14F are schematic top views of different configurations of the automated
analyzer including the buffer storage in the active mode, according to an embodiment of the present
disclosure;

FIGS. 15A to 15C are schematic top views of different configurations of the automated
analyzer including the buffer storage in the active mode, according to another embodiment of the
present disclosure;

FIGS. 16A to 16C are schematic top views of different configurations of the automated
analyzer including the buffer storage in the active mode, according to another embodiment of the
present disclosure;

FIGS. 17A to 17D are schematic top views of different configurations of the automated
analyzer including the buffer storage in the active mode, according to another embodiment of the
present disclosure;

FIGS. 18A to 18C are schematic top views of different configurations of the automated
analyzer including the buffer storage in the active mode, according to another embodiment of the
present disclosure;

FIGS. 19A to 19D are schematic top views of different configurations of the automated
analyzer including the buffer storage in the active mode, according to another embodiment of the
present disclosure;

FIG. 20 is a schematic top view of the automated analyzer including the buffer in the active
mode, according to an embodiment of the present disclosure;

FIG. 21 1s a flowchart illustrating a method of loading/unloading one or more consumables

containers for the automated analyzer, according to an embodiment of the present disclosure;



10

15

20

25

30

WO 2023/073667 PCT/1IB2022/060485
25

FIG. 22 is a flowchart illustrating an exemplary method of loading/unloading one or more
consumables containers for the automated analyzer; and
FIG. 23 is a flowchart illustrating another exemplary method of loading/unloading one or

more consumables containers for the automated analyzer.

DETAILED DESCRIPTION

Various embodiments will be described in detail with reference to the drawings, wherein
like reference numerals represent like parts and assemblies throughout the several views.
Reference to various embodiments does not limit the scope of the claims attached hereto.
Additionally, any examples set forth in this specification are not intended to be limiting and merely
set forth some of the many possible embodiments for the appended claims.

Referring now to Figures, FIG. 1 illustrates a perspective view of an automated analyzer
10, according to an embodiment of the present disclosure. The automated analyzer 10, as shown
in FIG. 1, may be used by an operator. The automated analyzer 10 may conduct qualitative and
quantitative analysis on one or more chemical components contained in a biological sample, or
upon biologically derived substances contained in the biological sample, such as blood, urine,
spinal fluid, and the like. Further, FIG. 1 partially illustrates a consumables container
loading/unloading system 100 for the automated analyzer 10.

FIG. 2 illustrates a partial top view of the automated analyzer 10 with some components of
the automated analyzer 10 not shown for illustrative purposes. The automatic analyzer 10 may
analyze the one or more chemical components by measuring an optical characteristic of a reaction
solution obtained by mixing and combining the biological sample and at least liquid consumables
30L (shown in FIG. 7A). The liquid consumables 30L are delivered to the automated analyzer 10
via one or more consumables containers 30.

Referring to FIGS. 1 and 2, the automated analyzer 10 further comprises at least one
analyzer arrangement 20. The automated analyzer 10 further comprises the consumables container
loading/unloading system 100. The consumables container loading/unloading system 100
comprises at least one storage magazine 120, a loading/unloading tray 150, and a transfer system
250.

The consumables container loading/unloading system 100 further comprises an operator

access station 170 and a transfer system access station 180 separate from the operator access station
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170. The operator access station 170 is configured to allow the operator to manually access the
loading/unloading tray 150. The transfer system access station 180 is configured to allow the
transfer system 250 to access the loading/unloading tray 150.

The at least one storage magazine 120 comprises a plurality of carriers 130. In some
embodiments, the plurality of carriers 130 is arranged in a circular manner. The at least one storage
magazine 120 may be configured to rotate about a magazine axis 121. Further, a magazine drive
mechanism (not shown) may selectively rotate the at least one storage magazine 120 about the
magazine axis 121. The magazine drive mechanism may be controlled by a controller 200 (shown
in FIG. 8A). The at least one storage magazine 120 may be configured to rotate about the magazine
axis 121 in a clockwise and/or in an anticlockwise direction. The magazine drive mechanism may
include any conventional mechanism well known to those skilled in the art. For example, the
magazine drive mechanism may include a servo or stepper motor coupled to the at least one storage
magazine 120 through a system of belts, gears, or other similar arrangements known in the art.

Each of the plurality of carriers 130 is configured to removably hold at least one of the
consumables containers 30. In the illustrated embodiment of FIG. 2, the at least one storage
magazine 120 comprises a first storage magazine 120a and a second storage magazine 120b. Each
of the first storage magazine 120a and the second storage magazine 120b comprises the plurality
of carriers 130. In the illustrated embodiment of FIG. 2, each of the first storage magazine 120a
and the second storage magazine 120b comprises nine carriers 130. Further, each of the plurality
of carriers 130 is configured to removably hold about six of the consumables containers 30.
Therefore, each of the first storage magazine 120a and the second storage magazine 120b may be
configured to removably hold fifty-four of the consumables containers 30. In some other
embodiments, each of the first storage magazine 120a and the second storage magazine 120b may
be configured to removably hold any number of the consumables containers 30, as per desired
application attributes. Further, in some other embodiments, the first storage magazine 120a and
the second storage magazine 120b may be configured to removably hold different numbers of the
consumables containers 30.

In some embodiments, the at least one storage magazine 120 is temperature controlled.
The at least one storage magazine 120 may be temperature controlled in order to improve and/or
ensure the shelf life of the liquid consumables 30L (shown in FIG. 7A) contained in the

consumables containers 30 removably held by the at least one storage magazine 120. The at least
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one storage magazine 120 may be temperature controlled in order to prevent denaturation of the
liquid consumables 30L.

The loading/unloading tray 150 is configured to manually receive one or more of the
consumables containers 30 from the operator. Specifically, the loading/unloading tray 150 is
configured to manually receive one or more of the consumables containers 30 from the operator
through the operator access station 170.

In some embodiments, the loading/unloading tray 150 comprises a plurality of tray holding
positions 160. In some embodiments, the plurality of tray holding positions 160 is arranged in a
circular manner. Each of the plurality of tray holding positions 160 is configured to removably
hold one or more of the consumables containers 30. Therefore, the operator may manually load
one or more of the consumables containers 30 into at least one of the plurality of tray holding
positions 160 of the loading/unloading tray 150. In the illustrated embodiment of FIG. 2, the
loading/unloading tray 150 comprises twelve tray holding positions 160. Further, each of the
twelve holding positions 160 is configured to removably hold one of the consumables containers
30. Therefore, the loading/unloading tray 150 is configured to removably hold twelve of the
consumables containers 30. In some other embodiments, the loading/unloading tray 150 may be
configured to removably hold any number of the consumables containers 30, as per desired
application attributes.

In some embodiments, at least some of the plurality of tray holding positions 160 are
accessible by the operator through the operator access station 170. In some embodiments, the
loading/unloading tray 150 is configured to rotate about a tray axis Al and thereby move the at
least some of the plurality of tray holding positions 160 between the operator access station 170
and the transfer system access station 180. In some embodiments, the loading/unloading tray 150
has a controllable rotation mechanism (not shown), such as a servo or stepper motor. The
loading/unloading tray 150 may be configured to rotate about the tray axis Al in a clockwise
and/or in an anticlockwise direction. The servo or stepper motor may be coupled to the
loading/unloading tray 150 through a system of belts, gears, or other similar arrangements known
in the art. The controllable rotation mechanism may be controlled by the controller 200 (shown in
FIG. 8A).

In some embodiments, the loading/unloading tray 150 is temperature controlled. The

loading/unloading tray 150 may be temperature controlled in order to improve and/or ensure the
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shelf life of the liquid consumables 30L (shown in FIG. 7A) contained in the consumables
containers 30 removably held by the loading/unloading tray 150. The loading/unloading tray 150
may be temperature controlled in order to prevent denaturation of the liquid consumables 30L.

The transfer system 250 is configured to automatically transfer one or more of the
consumables containers 30 at least between the loading/unloading tray 150 and the at least one
storage magazine 120. In particular, the transfer system 250 is configured to automatically transfer
one or more of the consumables containers 30 at least between the loading/unloading tray 150 and
the first storage magazine 120a and/or between the loading/unloading tray 150 and the second
storage magazine 120b. In some embodiments, the transfer system 250 is configured to transfer
one or more of the consumables containers 30 between the first storage magazine 120a and the
second storage magazine 120b.

Since the plurality of tray holding positions 160 is arranged in the circular manner, the
transfer system 250 may be able to access each of the plurality of tray holding positions 160.
However, the transfer system 250 may access the loading/unloading tray 150 only at the transfer
system access station 180.

Referring to FIGS. 3A and 3B, in some embodiments, the operator access station 170
comprises a first cover 156. The first cover 156 is movable between an open position 1560 and a
closed position 156¢. In the illustrated embodiment of FIG. 3A, the first cover 156 is in the closed
position 156¢. In the closed position 156c, the plurality of tray holding positions 160 (shown in
FIG. 2) is inaccessible to the operator. In the illustrated embodiment of FIGS. 3A and 3B, the first
cover 156 is a flap and hingedly attached to the operator access station 170. In some other
embodiments, the first cover 156 may be a sliding cover.

In the illustrated embodiment of FIG. 3B, the first cover 156 is in the open position 1560.
In the open position 1560, at least some of the plurality of tray holding positions 160 (shown in
FIG. 2) are accessible to the operator. Therefore, the at least some of the plurality of tray holding
positions 160 accessible to the operator may manually receive one or more of the consumables
containers 30 from the operator. In the illustrated embodiment of FIG. 3B, the at least some of the
plurality of tray holding positions 160 accessible to the operator are removably holding the
consumables containers 30.

Referring to FIGS. 3A and 3B, in some embodiments, the consumables container

loading/unloading system 100 comprises an interlock mechanism 157 (shown in FIG. 8A), such
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as an electric interlock and/or a mechanical interlock configured to releasably hold the
loading/unloading tray 150 stationary when the first cover 156 is in the open position 1560 and
allow the loading/unloading tray 150 to move when the first cover 156 is in the closed position
156¢. The interlock mechanism 157 may include various components, such as switches, latches,
and so forth. The interlock mechanism 157 may be controlled by the controller 200 (shown in
FIG. 8A). In some embodiments, moving the first cover 156 from the open position 1560 to the
closed position 156¢ may actuate the rotation of the loading/unloading tray 150.

In some embodiments, the first cover 156 remains in the closed position 156¢ when the
loading/unloading tray 150 is moving between the operator access station 170 and the transfer
system access station 180. This may restrict access of the operator to the plurality of tray holding
positions 160 when the loading/unloading tray 150 is moving between the operator access station
170 and the transfer system access station 180, and may ensure that the operator is not injured by
movement of the loading/unloading tray 150. Further, this may also prevent any damage to the
loading/unloading tray 150 caused by an obstruction during the movement of the
loading/unloading tray 150 between the operator access station 170 and the transfer system access
station 180.

Referring to FIG. 3A, in some embodiments, the transfer system access station 180
comprises a second cover 185. In some embodiments, the second cover 185 may be attached to
the transfer system access station 180 via fasteners.

The second cover 185 comprises an access opening 186 aligned with one or more of the
plurality of tray holding positions 160 (shown in FIG. 2). In the illustrated embodiment of FIG.
3A, the access opening 186 is aligned with one of the plurality of tray holding positions 160. The
one of the plurality of tray holding positions 160 aligned with the access opening 186 is removably
holding one consumables container 30.

In some embodiments, the at least one storage magazine 120 comprises a third cover 126
configured to cover at least some of the plurality of carriers 130 (shown in FIG. 2). The third cover
126 comprises a storage opening 127 aligned with the remaining of the plurality of carriers 130.

In some embodiments, the third cover 126 further comprises a lid 128 attached to the third
cover 126. The lid 128 is movable between an open position 1280 and a closed position 128c. In
the open position 1280 of the lid 128, the remaining of the plurality of carriers 130 are accessible

to the transfer system 250. In the closed position 128c of the lid 128, the plurality of carriers 130
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is inaccessible to the transfer system 250. In the illustrated embodiment, the lid 128 is a flap and
is hingedly attached to the third cover 126. In some other embodiments, the lid 128 may be a
sliding lid.

In the illustrated embodiment of FIGS. 3A and 3B, the first storage magazine 120a
comprises a third cover 126a and the second storage magazine 120b comprises a third cover 126b.
The third cover 126a comprises a storage opening 127a aligned with the remaining of the plurality
of carriers 130 of the first storage magazine 120a and the third cover 126b comprises a storage
opening 127b (shown in FIG. 5) aligned with the remaining of the plurality of carriers 130 of the
second storage magazine 120b. The lid 128 of the third cover 126a is in the open position 1280
and the lid 128 of the third cover 126b is in the closed position 128c. Therefore, the storage
opening 127b of the third cover 126b is covered by the lid 128 of the third cover 126b in the closed
position 128c¢ and the plurality of carriers 130 of the second storage magazine 120b is inaccessible
to the transfer system 250.

FIG. 4 illustrates a partial perspective view of the automated analyzer 10, according to
another embodiment of the present disclosure. Some components of the automated analyzer 10
are not shown for illustrative purposes.

In some embodiments, the consumables container loading/unloading system 100 further
comprises a buffer storage 110. The buffer storage 110 is configured to removably hold at least
one of the consumables containers 30. In the illustrated embodiment of FIG. 4, the buffer storage
110 is removably holding six of the consumables containers 30. In some embodiments, the buffer
storage 110 is also temperature controlled. The buffer storage 110 may be temperature controlled
in order to improve and/or ensure the shelf life of the liquid consumables 30L (shown in FIG. 7A)
contained in the consumables containers 30 removably held by the buffer storage 110. The buffer
storage 110 may be temperature controlled in order to prevent denaturation of the liquid
consumables 30L.

FIG. 5 illustrates a partial top view of the automated analyzer 10 according to an
embodiment of the present disclosure. Some components of the automated analyzer 10 are not
shown for illustrative purposes.

The buffer storage 110 comprises a plurality of buffer holding positions 112. As discussed
above, the buffer storage 110 is configured to removably hold at least one of the consumables

containers 30. Specifically, each of the plurality of buffer holding positions 112 is configured to
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removably hold at least one of the consumables containers 30. The transfer system 250 is
configured to access each of the plurality of buffer holding positions 112. In the illustrated
embodiment of FIG. 5, the buffer storage 110 comprises six buffer holding positions 112. Further,
each of the six buffer holding positions 112 of the buffer storage 110 is configured to removably
hold one of the consumables containers 30. Further, as shown in FIG. 5, the buffer storage 110 is
removably holding three of the consumables containers 30. Therefore, three of the buffer holding
positions 112 are occupied by the three of the consumables containers 30. Further, the remaining
three of the buffer holding positions 112 are empty. In other words, the remaining three of the
buffer holding positions 112 are available to receive and removably hold the consumables
containers 30. In some other embodiments, the buffer storage 110 may be configured to removably
hold any number of the consumables containers 30, as per desired application attributes.

FIG. 6 illustrates a perspective view of the buffer storage 110, according to an embodiment
of the present disclosure.

In some embodiments, the buffer storage 110 comprises a first portion 110a and a second
portion 110b spaced apart from the first portion 110a. In some embodiments, the first portion 110a
and the second portion 110b define a buffer opening 115 therebetween. The first portion 110a
comprises a first set of buffer holding positions 112a from the plurality of buffer holding positions
112 and the second portion 110b comprises a second set of buffer holding positions 112b from the
plurality of buffer holding positions 112.

As discussed above, the buffer storage 110 comprises six buffer holding positions 112. In
the 1llustrated embodiment of FIG. 6, each of the first and second sets of buffer holding positions
112a, 112b comprises three buffer holding positions 112. In some other embodiments, the first
and second sets of buffer holding positions 112a, 112b may comprise different numbers of the
buffer holding positions 112. Further, the buffer storage 110 may comprise any number of the
buffer holding positions 112, as per desired application attributes.

In the illustrated embodiment of FIG. 6, the plurality of buffer holding positions 112 is
arranged in an arc-shape. However, in some other embodiments, the plurality of buffer holding
positions 112 may be arranged in any other suitable shape, as per application attributes. For

example, the plurality of buffer holding positions 112 may be linearly or circularly arranged.
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Referring to FIGS. 3A and 6, in some embodiments, the buffer storage 110 may be
removably placed on the second cover 185 of the transfer system access station 180, such that the
access opening 186 is aligned with the buffer opening 115 of the buffer storage 110.

In some embodiments, the transfer system 250 is configured to access the
loading/unloading tray 150 by moving vertically through the buffer opening 115 to transfer one or
more of the consumables containers 30 between the loading/unloading tray 150 and the buffer
storage 110 and/or between the loading/unloading tray 150 and the at least one storage magazine
120.

In some other embodiments, the transfer system 250 is configured to access the
loading/unloading tray 150 by moving vertically through the buffer opening 115 and the access
opening 186 to transfer one or more of the consumables containers 30 between the
loading/unloading tray 150 and the buffer storage 110 and/or between the loading/unloading tray
150 and the at least one storage magazine 120.

In some embodiments, the buffer storage 110 may be attached to the second cover 185. In
some embodiments, the buffer storage 110 may be removably attached to the second cover 185.
The buffer storage 110 may be attached or removably attached to the second cover 185 of the
transfer system access station 180 via any suitable attachment mechanisms, such as fasteners,
adhesives, and so forth. However, in some other embodiments, the buffer storage 110 may be
removably attached to any other component of the automated analyzer 10.

FIG. 7A illustrates a perspective view of one of the consumables containers 30, according
to an embodiment of the present disclosure. In some embodiments, at least one of the consumables
containers 30 comprises a neck 32 and/or a tab 34. In the illustrated embodiment of FIG. 7A, the
consumables container 30 comprises both the neck 32 and the tab 34. Further, in some
embodiments, the consumables container 30 may have a capacity of about 60 muilliliters (mL).
However in some other embodiments, the consumables container 30 may have a capacity of less
than about 60 mL or a capacity of greater than about 60 mL. The consumables container 30 is at
least partially filled with the liquid consumables 30L.

FIG. 7B illustrates a perspective view of one of the consumables containers 30, according
to another embodiment of the present disclosure. In the illustrated embodiment of FIG. 7B, the
consumables container 30 may contain a lesser volume of the liquid consumables 30L than the

consumables container 30 shown in FIG. 7A. Therefore, the consumables container 30 shown in
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FIG. 7B may have different shape and/or dimensions than the consumables container 30 shown in
FIG. 7A. In particular, the consumables container 30 shown in FIG. 7B may be smaller in size
than the consumables container 30 shown in FIG. 7A. Further, the consumables container 30
shown in FIG. 7B may have a capacity of about 30 mL, about 15mL, or less than about 15mL.

In some cases, the consumables container 30 shown in FIG. 7B comprises the neck 32.
However, the consumables container 30 does not include the tab 34 (shown in FIG. 7A). In such
embodiments, the at least one of the consumables containers 30 is detachably coupled to an adapter
40. The adapter 40 comprises a tab 44.

Referring to FIGS. 7A and 7B, in some embodiments, at least one of the consumables
containers 30 further comprises a window 35. The operator may visually inspect a level of the
liquid consumables 30L remaining in the at least one of the consumables containers 30 via the
window 35.

In some embodiments, each of the consumables containers 30 may further comprise one or
more identifiers 39. The one or more identifiers 39 may include information related to the liquid
consumables 30L contained in the consumables container 30. The information may include one
or more analyses in which the liquid consumables 30L contained in consumables container 30 may
be used, the name of the liquid consumables 30L, the expiration date of the liquid consumables
30L, the volume of the liquid consumables 30L, lot information, container information, and the
like. In some embodiments, the one or more identifiers 39 may include a bar code, which may
include encoded information and is optically read, as well as a Radio Frequency Identification
(RFID) tag that may transmit the information stored via radio waves.

FIG. 7C illustrates a detailed side view of the transfer system 250, according to an
embodiment of the present disclosure. In some embodiments, the transfer system 250 comprises
a pick-and-place device 250p. The pick-and-place device 250p comprises a gripper 36.

In some embodiments, the gripper 36 is configured to engage the neck 32 and/or the tab 34
of at least one of the consumables containers 30 and thereby transfer the at least one of the
consumables containers 30 to or from the at least one storage magazine 120 (shown in FIG. 5). In
some embodiments, the gripper 36 is configured to engage the neck 32 and/or the tab 34 of at least
one of the consumables containers 30 and thereby transfer the at least one of the consumables
containers 30 to or from the loading/unloading tray 150 (shown in FIG. 5), or to or from the buffer
storage 110 (shown in FIG. 5).
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In some other embodiments, the gripper 36 is configured to engage the tab 44 (shown in
FIG. 7B) of the adapter 40 detachably coupled to at least one of the consumables containers 30
and thereby transfer the at least one of the consumables containers 30 to or from the at least one
storage magazine 120 (shown in FIG. 5). In some other embodiments, the gripper 36 is configured
to engage the tab 44 (shown in FIG. 7B) of the adapter 40 detachably coupled to at least one of the
consumables containers 30 and thereby transfer the at least one of the consumables containers 30
to or from the loading/unloading tray 150 (shown in FIG. 5), or to or from the buffer storage 110
(shown in FIG. 5).

In some embodiments, the pick-and-place device 250p further comprises an authenticator
37 disposed on the gripper 36. The authenticator 37 comprises a sensor 38 configured to
authenticate one or more of the consumables containers 30 engaged by the gripper 36. In some
embodiments, the transfer system 250 comprises a sensor disposed on the gripper 36 configured
to read the one or more identifiers 39 of one or more of the consumables containers 30. The sensor
may comprise a barcode reader, a QR code reader, or an RFID reader, which may read out
information from the one or more identifiers 39 on the consumables containers 30. In some
embodiments, the controller 200 (shown in FIG. 8 A) may store the information in a memory 218
(shown 1n FIG. 8A) of the controller 200.

In some embodiments, the transfer system 250 is configured to rotate about a transfer axis
A2. The transfer system 250 may be configured to rotate about the transfer axis A2 in a clockwise
and/or in an anticlockwise direction. Further, in some embodiments, the transfer system 250 is
further configured to move vertically along the transfer axis A2. Specifically, in some
embodiments, the transfer system 250 is further configured to move vertically upwards and
downwards along the transfer axis A2. The transfer system 250 may be configured to rotate about
the transfer axis A2 and/or move vertically upwards and downwards along the transfer axis A2 by
a transfer drive mechanism (not shown). The transfer drive mechanism may be controlled by the
controller 200. The transfer drive mechanism may include any conventional mechanism well
known to those skilled in the art. For example, the transfer drive mechanism may include one or
more servo and/or stepper motors coupled to the pick-and-place device 250p of the transfer system
250 through a system of belts, gears, or other similar arrangements known in the art.

FIGS. 8A and 8B illustrate partial schematic top views of the automated analyzer 10 for

different levels, according to an embodiment of the present disclosure. Some components of the
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automated analyzer 10 are not shown for illustrative purposes. Further, FIG. 8A shows a first level
L1 of the consumables container loading/unloading system 100 and FIG. 8B shows a second level
L2 of the consumables container loading/unloading system 100. Further, the at least one analyzer
arrangement 20 has an active mode 12 (shown in FIG. 9A) and an idle mode 14.

In some embodiments, the automated analyzer 10 further comprises at least one reagent
dispensing apparatus 25 corresponding to the at least one storage magazine 120. For example, the
automated analyzer 10 comprises a first reagent dispensing apparatus 25a corresponding to the
first storage magazine 120a and a second reagent dispensing apparatus 25b corresponding to the
second storage magazine 120b. In some embodiments, the at least one reagent dispensing
apparatus 25 may include an arm that may move vertically up and down and may be configured to
rotate about a central axis (not shown). The arm may be configured to rotate about the central axis
in a clockwise and/or in an anticlockwise direction. The arm may be controlled by the controller
200.

The at least one analyzer arrangement 20 is configured to consume the at least liquid
consumables 30L (shown in FIG. 7A) when in the active mode 12. Further, the at least liquid
consumables 30L are delivered to the at least one analyzer arrangement 20 via automated pipetting
when the at least one analyzer arrangement 20 is in the active mode 12. Specifically, the at least
liquid consumables 30L are delivered to the at least one analyzer arrangement 20 via automated
pipetting by the at least one reagent dispensing apparatus 25 when the at least one analyzer
arrangement 20 is in the active mode 12.

In the illustrated embodiment of FIGS. 8A and 8B, the at least one analyzer arrangement
20 1s in the idle mode 14. In some embodiments, the at least one reagent dispensing apparatus 25
is inactive in the idle mode 14 of the at least one analyzer arrangement 20.

In some embodiments, the at least one analyzer arrangement 20 comprises a first analyzer
arrangement 201 and a second analyzer arrangement 200. Each of the first and second analyzer
arrangements 201, 200 comprises the active mode 12 and the idle mode 14, and is configured to
consume the at least liquid consumables 30L when in the active mode 12. In the illustrated
embodiment of FIG. 8A, the first analyzer arrangement 201 and the second analyzer arrangement
200 are arranged circularly in concentric circles.

In some examples, the first analyzer arrangement 201 corresponds to the first storage

magazine 120a and the second analyzer arrangement 200 corresponds to the second storage
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magazine 120b. In such examples, the first analyzer arrangement 201 is configured to consume
the at least liquid consumables 30L delivered to the first analyzer arrangement 201 via automated
pipetting by the first reagent dispensing apparatus 25a when the first analyzer arrangement 201 is
in the active mode 12. Further, the second analyzer arrangement 200 is configured to consume the
at least liquid consumables 30L delivered to the second analyzer arrangement 200 via automated
pipetting by the second reagent dispensing apparatus 25b when the second analyzer arrangement
200 is in the active mode 12.

The at least one storage magazine 120 is configured to manually receive one or more of the
consumables containers 30 from the operator while the at least one analyzer arrangement 20 is in
the idle mode 14. For example, the operator may manually load/unload the consumables
containers 30 into or from the at least one storage magazine 120 in the morning or the start of a
working day/shift. In some embodiments, the operator may manually load/unload the
consumables containers 30 into or from the at least one storage magazine 120 when a number of
the consumables containers 30 to be loaded into the at least one storage magazine 120 is
substantially greater than a number of the at least some of the plurality of tray holding positions
160 accessible to the operator.

In some embodiments, the consumables container loading/unloading system 100 further
comprises a first reading unit 158. As illustrated in FIG. 8A, the first reading unit 158 may be
located proximal to the loading/unloading tray 150. In some embodiments, the consumables
container loading/unloading system 100 further comprises at least one second reading unit 159
corresponding to the at least one storage magazine 120. For example, the consumables container
loading/unloading system 100 further comprises one second reading unit 159 corresponding to the
first storage magazine 120a and one second reading unit 159 corresponding to the second storage
magazine 120b. Therefore, in the illustrated embodiment of FIGS. 8A and 8B, at least one second
reading unit 159 comprises two second reading units 159. In some embodiments, the first and
second reading units 158, 159 can, for example, comprise a barcode reader, a QR code reader, or
an RFID reader, which may read out information from the one or more identifiers 39 (shown in
FIG. 7A) on the consumables containers 30. In some other embodiments, the first and second
reading units 158, 159 can comprise a digital camera which records a digital image of the
consumables containers 30 and compares the digital image to corresponding information stored in

the memory 218 in order to identify the different consumables containers 30.
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In some embodiments, the consumables container loading/unloading system 100 further
comprises a waste disposal station 190. In some embodiments, the at least one storage magazine
120 comprises one or more sensors (e.g., optical sensors, weight sensors, etc.) to determine a
remaining volume of the liquid consumables 30L. The transfer system 250 transfers one or more
of the consumables containers 30 from the at least one storage magazine 120 to the waste disposal
station 190 upon detecting that the one or more of the consumables containers 30 contain the liquid
consumables 30L below a predetermined threshold volume, 1.e., when the remaining volume is
less than the predetermined threshold volume. The predetermined threshold volume may be close
to O mL, for example, 1 mL, 0.5 mL, 0.1 mL, and so forth. In some embodiments, the transfer
system 250 transfers one or more of the consumables containers 30 from the at least one storage
magazine 120 to the waste disposal station 190 upon detecting that the liquid consumables 30L
contained in the one or more of the consumables containers 30 has exceeded the expiration date.
In some embodiments, the remaining volume of the liquid consumables 30L. may be determined
based on the amount of the liquid consumables 30L used and the number of prior test orders
corresponding to the liquid consumables 30L contained in the one or more of the consumables
containers 30.

In some embodiments, the automated analyzer 10 further comprises the controller 200. In
some embodiments, the controller 200 may be included in a computing device 201 communicably
coupled to the automated analyzer 10. The computing device 201 may comprise an input unit 202
communicably coupled to the controller 200. The input unit 202 may comprise a keyboard, a
mouse, and the like, and acquires various information necessary for the analysis the biological
sample, instruction information for the analysis, the information related to the test orders, and the
like from the operator. In some embodiments, the controller 200 may acquire the various
information from an external device via a communication network (not shown). In some
embodiments, the memory 218 may include a hard disk that magnetically or electronically stores
information and electrically loads various programs related to a process from the hard disk when
the controller 200 executes one or more operations. Further, the memory 218 may store
information related to a result of the analysis of the biological sample. The memory 218 may
include an auxiliary storage device that can read information stored in a storage medium, such as
a CD-ROM, a DVD-ROM, or the like. The computing device 201 may comprise an output unit

203 communicably coupled to the controller 200 and configured to output various information
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including the result of the analysis of the sample. The output unit 203 may include a display, a
printer, a speaker, and the like. The output unit 203 may output the various information to an
external device via a communication network (not shown). The output unit 203 may also present
information related to the test orders to the operator. The information may be used by the operator
to perform operations, such as specifying analytical items and defining the consumables containers
30 to be removed from the automated analyzer 10.

In some embodiments, a scheduler 205 is included in the controller 200 of the automated
analyzer 10. In some embodiments, the scheduler 205 includes software stored in a non-transient
memory 210 of the controller 200. In some embodiments, the scheduler 205 includes software
stored in the memory 218 of the computing device 201. The scheduler 205 may plan a workflow
of the automated analyzer 10.

FIG. 8C illustrates a partial schematic side view of the automated analyzer 10, according
to an embodiment of the present disclosure. As is apparent from FIG. 8C, the second level L2 of
the consumables container loading/unloading system 100 is vertically located at a higher position
than the first level L1 of the consumables container loading/unloading system 100.

Referring to FIGS. 8A-8C, the loading/unloading tray 150 and the buffer storage 110 are
located at different levels of the consumables container loading/unloading system 100.
Specifically, the buffer storage 110 is vertically located at a different level than the
loading/unloading tray 150. In some embodiments, the buffer storage 110 is vertically located at
a higher level than the loading/unloading tray 150. Therefore, the consumables container
loading/unloading system 100 may be compact.

Further, in some embodiments, the buffer storage 110 is vertically located at a same level
as the at least one storage magazine 120. Therefore, the loading/unloading tray 150 is vertically
located at a different level than the at least one storage magazine 120.

In the illustrated embodiment of FIGS. 8A-8C, the loading/unloading tray 150 is located at
the first level L1 and the buffer storage 110 is located at the second level L2. Further, both the
buffer storage 110 and the at least one storage magazine 120 are located at the second level L2.
Therefore, both the buffer storage 110 and the at least one storage magazine 120 are located at the
second level L2. In some other embodiments, the loading/unloading tray 150 may be vertically
located at a same level as the at least one storage magazine 120. For example, the

loading/unloading tray 150 and the at least one storage magazine 120 may be located at the first
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level L1. In some other embodiments, the loading/unloading tray 150, the buffer storage 110, and
the at least one storage magazine 120 may be located at different levels.

FIGS. 9A-9F illustrate partial schematic top views of the automated analyzer 10 in different
configurations, according to an embodiment of the present disclosure. In the illustrated
embodiment of FIGS. 9A-9F, the at least one analyzer arrangement 20 is in the active mode 12.
In the active mode 12, the at least one analyzer arrangement 20 may automatically perform the
analysis of the biological samples. The at least one analyzer arrangement 20 may be configured
to rotate about a central analyzer axis (not shown) by an analyzer drive mechanism (not shown).
The analyzer drive mechanism may include any conventional mechanism well known to those
skilled in the art. For example, the analyzer drive mechanism may include one or more servo
and/or stepper motors coupled to the at least one analyzer arrangement 20 through a system of
belts, gears, or other similar arrangements known in the art. The analyzer drive mechanism may
be controlled by the controller 200. In some embodiments, the first analyzer arrangement 201 and
the second analyzer arrangement 200 may be configured to rotate about the central analyzer axis
in a clockwise and/or in an anticlockwise direction. In some embodiments, the first analyzer
arrangement 201 and the second analyzer arrangement 200 may be configured to rotate
independently from each other.

As discussed above, the loading/unloading tray 150 is configured to manually receive one
or more of the consumables containers 30 from the operator. Further, the loading/unloading tray
150 1s configured to manually receive one or more of the consumables containers 30 from the
operator at least while the at least one analyzer arrangement 20 is in the active mode 12. In some
embodiments, the loading/unloading tray 150 is configured to manually receive one or more of the
consumables containers 30 from the operator at least while at least one of the first and second
analyzer arrangements 201, 200 is in the active mode 12.

Since the loading/unloading tray 150 is configured to manually receive one or more of the
consumables containers 30 from the operator at least while the at least one analyzer arrangement
20 1s in the active mode 12, the operator access station 170 is configured to allow the operator to
manually access the loading/unloading tray 150 at least while the at least one analyzer arrangement
20 1s in the active mode 12. However, the transfer system access station 180 is inaccessible to the
operator at least while the at least one analyzer arrangement 20 is in the active mode 12. This may

ensure operational safety. Further, the operator may not have to pause or interrupt the one or more
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operations of the automated analyzer 10 in order to load/unload the one or more of the consumables
containers 30 into or from the automated analyzer 10.

Further, the loading/unloading tray 150 is configured to move the at least some of the
plurality of tray holding positions 160 between the operator access station 170 and the transfer
system access station 180 at least while the at least one analyzer arrangement 20 is in the active
mode 12. In particular, the loading/unloading tray 150 is configured to rotate about the tray axis
Al to move the at least some of the plurality of tray holding positions 160 between the operator
access station 170 and the transfer system access station 180 at least while the at least one analyzer
arrangement 20 is in the active mode 12. The rotation about the tray axis A1 may be controlled
by the controller 200.

The transfer system 250 transfers one or more of the consumables containers 30 to or from
the at least one storage magazine 120 at least while the loading/unloading tray 150 manually
receives one or more of the consumables containers 30 from the operator.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30 between the at least one storage magazine 120 and the loading/unloading tray 150
at least while the loading/unloading tray 150 manually receives one or more of the consumables
containers 30 from the operator. In some embodiments, the transfer system 250 transfers one or
more of the consumables containers 30 between the at least one storage magazine 120 and the
loading/unloading tray 150 at least while the loading/unloading tray 150 manually receives one or
more of the consumables containers 30 from the operator and the at least one analyzer arrangement
20 1s in the active mode 12. In some embodiments, the scheduler 205 is configured to identify
and/or create a container access period of the at least one storage magazine 120 when the at least
one analyzer arrangement 20 is in the active mode 12. The transfer system 250 transfers at least
one of the consumables containers 30 between the at least one storage magazine 120 and the
loading/unloading tray 150 in the container access period without affecting a timing of the active
mode 12. The container access period may be chosen such that an operation of the at least one
analyzer arrangement 20 in the active mode 12 is not interrupted due to the transfer of the at least
one of the consumables containers 30 between the at least one storage magazine 120 and the
loading/unloading tray 150. In other words, the transfer of the at least one of the consumables

containers 30 between the at least one storage magazine 120 and the loading/unloading tray 150
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during the container access period may not interfere with the operation of the at least one analyzer
arrangement 20 in the active mode 12.

For example, the transfer system 250 may move from a position P1 to a position P2 to
transfer one or more of the consumables containers 30 to the first storage magazine 120a from the
loading/unloading tray 150 at least while the loading/unloading tray 150 manually receives one or
more of the consumables containers 30 from the operator.

The one or more of the consumables containers 30 received by the loading/unloading tray
150 from the operator to be transferred or loaded into the automated analyzer 10 may be referred
to as one or more of the consumables containers 30f. Further, the one or more of the consumables
containers 30 that are being transferred or loaded into the automated analyzer 10 may be referred
to as one or of the consumables containers 30h. The liquid consumables 30L (shown in FIG. 7A)
contained in the one or more of the consumables containers 30f may be required for analysis of
the biological samples of the current test orders.

In the illustrated embodiment of FIG. 9A, the transfer system 250 moves from the position
P1 to the position P2 to transfer the consumables container 30h to the first storage magazine 120a
from the loading/unloading tray 150 at least while the loading/unloading tray 150 manually
receives one or more of the consumables containers 30f from the operator. The consumables
container 30h may be previously received by the loading/unloading tray 150 from the operator to
be transferred or loaded into the automated analyzer 10.

The one or more of the consumables containers 30 to be removed or unloaded from the
automated analyzer 10 may be referred to as one or more of the consumables containers 30e
(shown in FIG. 9B). The liquid consumables 30L (shown in FIG. 7A) contained in the one or
more of the consumables containers 30e may not be required for the analysis of the biological
samples of the current test orders. In some embodiments, the one or more of the consumables
containers 30e may be infrequently used. In some embodiments, the one or more of the
consumables containers 30e may contain the liquid consumables 30L less than the predetermined
threshold volume. In some embodiments, the one or more of the consumables containers 30e may
contain liquid consumables 30L which exceeded the expiration date.

The transfer system 250 may move from the position P2 to the position P1 to transfer one
or more of the consumables containers 30 from the first storage magazine 120a to the

loading/unloading tray 150 at least while the loading/unloading tray 150 manually receives one or
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more of the consumables containers 30 from the operator. In the illustrated embodiment of FIG.
9B, the transfer system 250 moves from the position P2 to the position P1 to transfer the
consumables container 30e to the loading/unloading tray 150 from the first storage magazine 120a
at least while the loading/unloading tray 150 manually receives one or more of the consumables
containers 30f from the operator. The consumables container 30e may further be removed or
unloaded from the automated analyzer 10 via the loading/unloading tray 150.

In another example, the transfer system 250 may move from the position P1 to a position
P3 (shown in FIG. 9C) to transfer one or more of the consumables containers 30 to the second
storage magazine 120b from the loading/unloading tray 150 at least while the loading/unloading
tray 150 manually receives one or more of the consumables containers 30 from the operator. In
the illustrated embodiment of FIG. 9C, the transfer system 250 moves from the position P1 to the
position P3 to transfer the consumables container 30h to the second storage magazine 120b from
the loading/unloading tray 150 at least while the loading/unloading tray 150 manually receives one
or more of the consumables containers 30f from the operator. The consumables container 30h
may be previously received by the loading/unloading tray 150 from the operator to be transferred
or loaded into the automated analyzer 10.

Similarly, the transfer system 250 may move from the position P3 to the position P1 to
transfer one or more of the consumables containers 30 from the second storage magazine 120b to
the loading/unloading tray 150 at least while the loading/unloading tray 150 manually receives one
or more of the consumables containers 30 from the operator. In the illustrated embodiment of FIG.
9D, the transfer system 250 moves from the position P3 to the position P1 to transfer the
consumables container 30e to the loading/unloading tray 150 from the second storage magazine
120b at least while the loading/unloading tray 150 manually receives one or more of the
consumables containers 30f from the operator. The consumables container 30e may further be
removed or unloaded from the automated analyzer 10 via the loading/unloading tray 150.

In some embodiments, the transfer system 250 1s further configured to transfer one or more
of the consumables containers 30 between the first storage magazine 120a and the second storage
magazine 120b at least while the loading/unloading tray 150 manually receives one or more of the
consumables containers 30 from the operator.

For example, the transfer system 250 may move between the positions P2 and P3 to transfer
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120a, 120b at least while the loading/unloading tray 150 manually receives one or more of the
consumables containers 30 from the operator. In the illustrated embodiment of FIG. 9E, the
transfer system 250 moves from the position P2 to the position P3 to transfer the consumables
container 30h to the second storage magazine 120b from the first storage magazine 120a at least
while the loading/unloading tray 150 manually receives one or more of the consumables containers
30f from the operator. The consumables container 30h may be transferred from the first storage
magazine 120a to the second storage magazine 120b to improve a throughput of the automated
analyzer 10. In particular, the consumables container 30h may be transferred from the first storage
magazine 120a to the second storage magazine 120b to balance the test orders between the first
analyzer arrangement 201 and the second analyzer arrangement 200.

The one or more of the consumables containers 30 that contain the liquid consumables 30L
(shown in FIG. 7A) below the predetermined threshold volume may be referred to as one or more
of the consumables containers 30g (shown in FIG. 9F).

In some embodiments, the transfer system 250 may move from the positions P2 and/or P3
to a position P4 to transfer one or more of the consumables containers 30 from the first and/or
second storage magazines 120a, 120b to the waste disposal station 190 at least while the
loading/unloading tray 150 manually receives one or more of the consumables containers 30 from
the operator. In the illustrated embodiment of FIG. 9F, the transfer system 250 may move from
the position P2 to the position P4 to transfer the consumables container 30g from the first storage
magazine 120a to the waste disposal station 190 at least while the loading/unloading tray 150
manually receives one or more of the consumables containers 30f from the operator. Similarly,
the transfer system 250 may move from the position P3 (shown in FIG. 9E) to the position P4 to
transfer the consumables container 30g from the second storage magazine 120b to the waste
disposal station 190 at least while the loading/unloading tray 150 manually receives one or more
of the consumables containers 30f from the operator.

FIG. 10 illustrates a schematic top view of the loading/unloading tray 150, according to
another embodiment of the present disclosure.

In some embodiments, the plurality of tray holding positions 160 comprises a first set of
tray holding positions 1600 and a second set of tray holding positions 160m. The first set of tray
holding positions 1600 is reserved to manually receive one or more of the consumables containers

30 from the operator and is unable to receive one or more of the consumables containers 30 from
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the transfer system 250. Specifically, the first set of tray holding positions 1600 is reserved to
manually receive one or more of the consumables containers 30f from the operator and is unable
to receive one or more of the consumables containers 30e from the transfer system 250.

Further, the second set of tray holding positions 160m is reserved to receive one or more
of the consumables containers 30 from the transfer system 250 (shown in FIG. 2) and 1s unable to
manually receive one or more of the consumables containers 30 from the operator. Specifically,
the second set of tray holding positions 160m is reserved to receive one or more of the consumables
containers 30e from the transfer system 250 and is unable to manually receive one or more of the
consumables containers 30 from the operator.

FIGS. 11A-11B illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to an embodiment of the present disclosure. In the illustrated
embodiment of FIGS. 11A-11B, the at least one analyzer arrangement 20 is in the active mode 12.
The consumables container loading/unloading system 100 comprises the loading/unloading tray
150 as shown in FIG. 10.

As 1llustrated in FIG. 11A, in some embodiments, the loading/unloading tray 150
selectively moves the first set of tray holding positions 1600 to the operator access station 170 for
manually receiving one or more of the consumables containers 30 from the operator. In some
embodiments, the transfer system 250 transfers one or more of the consumables containers 30 from
the at least one storage magazine 120 to the second set of tray holding positions 160m at least
while the first set of tray holding positions 1600 of the loading/unloading tray 150 manually
receives one or more of the consumables containers 30 from the operator. For example, as shown
in FIG. 11A, the transfer system 250 may move from the position P2 to the position P1 to transfer
the consumables container 30e to the loading/unloading tray 150 from the first storage magazine
120a at least while the loading/unloading tray 150 manually receives one or more of the
consumables containers 30f from the operator. The consumables container 30e may further be
removed or unloaded from the automated analyzer 10 via the second set of tray holding positions
160m of the loading/unloading tray 150.

In some embodiments, the loading/unloading tray 150 selectively moves the second set of
tray holding positions 160m to the transfer system access station 180 for receiving one or more of
the consumables containers 30e from the transfer system 250. For example, upon determining that

the one or more of the consumables containers 30e need to be removed from the at least one storage
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magazine 120, the loading/unloading tray 150 selectively moves the second set of tray holding
positions 160m to the transfer system access station 180 for receiving one or more of the
consumables containers 30e from the transfer system 250. In some embodiments, the one or more
of the consumables containers 30e that need to be removed from the at least one storage magazine
120 may be determined by the operator. In some embodiments, the one or more of the
consumables containers 30e that need to be removed from the at least one storage magazine 120
may be determined automatically by the controller 200.

As illustrated in FIG. 11B, the loading/unloading tray 150 selectively moves the first set of
tray holding positions 1600 to the transfer system access station 180 for removal of one or more
of the consumables containers 30f from the first set of tray holding positions 1600 by the transfer
system 250 after manually receiving one or more of the consumables containers 30f from the
operator. In some embodiments, the loading/unloading tray 150 selectively moves the second set
of tray holding positions 160m to the operator access station 170 for manual removal of one or
more of the consumables containers 30e from the second set of tray holding positions 160m by the
operator.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30f from the first set of tray holding positions 1600 at least while the operator manually
removes one or more of the consumables containers 30e from the second set of tray holding
positions 160m of the loading/unloading tray 150. For example, as shown in FIG. 11B, the transfer
system 250 may move from the position P1 to the position P2 to transfer the one or more of
consumables containers 30f from the loading/unloading tray 150 to the first storage magazine 120a
at least while the operator manually removes or unloads the consumables container 30e from the
second set of tray holding positions 160m of the loading/unloading tray 150.

FIG. 12 illustrates a partial schematic top view of the automated analyzer 10, according to
an embodiment of the present disclosure. In the illustrated embodiment of FIG. 12, the at least
one analyzer arrangement 20 is in the active mode 12.

In some embodiments, the transfer system 250 and the loading/unloading tray 150 are
configured to rearrange at least one of the consumables containers 30 removably held by the at
least one storage magazine 120 in a first holding position by transferring the at least one of the

consumables containers 30 to the loading/unloading tray 150 and transferring the at least one of
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the consumables containers 30 to the at least one storage magazine 120 in a second holding
position.

For example, as illustrated in FIG. 12, the transfer system 250 and the loading/unloading
tray 150 are configured to rearrange the consumables container 30 removably held by the first
storage magazine 120a in a first holding position 131 by transferring the consumables container
30 to the loading/unloading tray 150, and then transferring the consumables containers 30 from
the loading/unloading tray 150 to the second storage magazine 120b in a second holding position
132. Specifically, the transfer system 250 moves from the position P2 to the position P1 for
transferring the consumables container 30 from the first holding position 131 of the first storage
magazine 120a to the loading/unloading tray 150. Further, the transfer system 250 moves from
the position P1 to the position P3 for transferring the consumables container 30 from the
loading/unloading tray 150 to the second holding position 132 of the second storage magazine
120b.

In the illustrated example, the first and second holding positions 131, 132 are in the first
and second storage magazines 120a,120b, respectively. However, in some other examples, both
the first and second holding positions 131, 132 may be in the first storage magazine 120a or in the
second storage magazine 120b.

FIGS. 13A and 13B illustrate schematic top views of the loading/unloading tray 150 with
the buffer storage 110, according to different embodiments of the present disclosure.

Referring to FIG. 13A, in some embodiments, the loading/unloading tray 150 of the
consumables container loading/unloading system 100 may have to rotate (in the clockwise and/or
in the anticlockwise direction), such that one or more of the plurality of tray holding positions 160
is aligned with the buffer opening 115 (shown in FIG. 8B). Specifically, the loading/unloading
tray 150 of the consumables container loading/unloading system 100 may have to rotate, such that
one or more of the plurality of tray holding positions 160 is aligned with the access opening 186
of the second cover 185, which is aligned with the with the buffer opening 115 of the buffer storage
110. Once the one or more of the plurality of tray holding positions 160 is aligned with the access
opening 186 of the second cover 185, the transfer system 250 may move vertically through the
buffer opening 115 to access the one or more of the plurality of tray holding positions 160 aligned

with the access opening 186. The transfer system 250 may transfer one or more of the consumable
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containers 30 to or from the one or more of the plurality of tray holding positions 160 via the access
opening 186.

Referring now to FIG. 13B, in some embodiments, the loading/unloading tray 150 of the
consumables container loading/unloading system 100 may be angled, such that one or more of the
plurality of tray holding positions 160 is aligned with the buffer opening 115. Specifically, the
loading/unloading tray 150 may be angled, such that one or more of the plurality of tray holding
positions 160 is aligned with the access opening 186 of the second cover 185, which is aligned
with the with the buffer opening 115 of the buffer storage 110. Hence, the loading/unloading tray
150 may not have to rotate in order to align one or more of the plurality of tray holding positions
160 with the access opening 186 of the second cover 185. Therefore, the transfer system 250 may
move vertically through the buffer opening 115 to access the one or more of the plurality of tray
holding positions 160 aligned with the access opening 186. The transfer system 250 may transfer
one or more of the consumable containers 30 to or from the one or more of the plurality of tray
holding positions 160 via the access opening 186.

FIGS. 14A-14F illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to another embodiment of the present disclosure. In the
illustrated embodiment of FIGS. 14A-14F, the at least one analyzer arrangement 20 is in the active
mode 12. In this embodiment, the consumables container loading/unloading system 100 further
comprises the buffer storage 110. In some embodiments, the consumables container
loading/unloading system 100 may include the loading/unloading tray 150 as illustrated in FIG.
13A. In some other embodiments, the consumables container loading/unloading system 100 may
include the loading/unloading tray 150 as illustrated in FIG. 13B.

In some embodiments, the transfer system 250 is configured to automatically transfer one
or more of the consumables containers 30 between the loading/unloading tray 150 and the buffer
storage 110 at least while the at least one analyzer arrangement 20 is in the active mode 12.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30 between the at least one storage magazine 120 and the buffer storage 110 at least
while the liquid consumables 30L (shown in FIG. 7A) are delivered from the at least one storage
magazine 120 to the at least one analyzer arrangement 20 via automated pipetting. In other words,

the transfer system 250 transfers one or more of the consumables containers 30 between the at
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least one storage magazine 120 and the buffer storage 110 at least while the at least one reagent
dispensing apparatus 25 is operational or active.

In some embodiments, the scheduler 205 is configured to identify and/or create a container
access period of the at least one storage magazine 120 when the at least one analyzer arrangement
20 is in the active mode 12. The transfer system 250 transfers at least one of the consumables
containers 30 between the at least one storage magazine 120 and the buffer storage 110 in the
container access period without affecting a timing of the active mode 12. Further, the transfer
system 250 transfers at least one of the consumables containers 30 between the at least one storage
magazine 120 and the loading/unloading tray 150 in the container access period without affecting
the timing of the active mode 12. Therefore, the transfer of the at least one of the consumables
containers 30 between the at least one storage magazine 120 and the buffer storage 110 and/or
between the at least one storage magazine 120 and the loading/unloading tray 150 during the
container access period may ensure that the operation of the at least one analyzer arrangement 20
in the active mode 12 is not disrupted.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30 between the at least one storage magazine 120 and the buffer storage 110 at least
while the loading/unloading tray 150 manually receives one or more of the consumables containers
30 from the operator. The one or more of the consumables containers 30 removably held by the
buffer storage 110 may be referred to as one or more of the consumables containers 301. For
example, in the illustrated embodiment of FIG. 14 A, the transfer system 250 moves to the position
P2 from a position P5 to transfer the consumables container 301 to the first storage magazine 120a
from the buffer storage 110 at least while the loading/unloading tray 150 manually receives one or
more of the consumables containers 30f from the operator. The consumables container 301 may
be previously received by the loading/unloading tray 150 from the operator to be transferred or
loaded into the automated analyzer 10. Further, the consumables container 301 may be previously
transferred from the loading/unloading tray 150 to the buffer storage 150 by the transfer system
250.

Similarly, the transfer system 250 may move from the position P2 to the position PS5 to
transfer one or more of the consumables containers 30 from the first storage magazine 120a to the
buffer storage 110 at least while the loading/unloading tray 150 manually receives one or more of

the consumables containers 30 from the operator. In the illustrated embodiment of FIG. 14B, the
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transfer system 250 moves from the position P2 to the position PS5 to transfer the consumables
container 30e to the buffer storage 110 from the first storage magazine 120a at least while the
loading/unloading tray 150 manually receives one or more of the consumables containers 30f from
the operator. The consumables container 30e may further be removed or unloaded from the
automated analyzer 10 via the loading/unloading tray 150.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30 between the loading/unloading tray 150 and the buffer storage 110 at least while the
loading/unloading tray 150 manually receives one or more of the consumables containers 30 from
the operator. For example, in the illustrated embodiment of FIG. 14C, the transfer system 250
moves to the position P5 from the position P1 to transfer the consumables container 30f to the
buffer storage 110 from the loading/unloading tray 150 at least while the loading/unloading tray
150 manually receives one or more of the consumables containers 30f from the operator.
Specifically, the transfer system 250 moves to the position PS5 from the position P1 to transfer the
consumables container 30f to the buffer storage 110 from a tray holding position 1601 from the
plurality of tray holding positions 160 of the loading/unloading tray 150 accessible by the transfer
system 250 through the transfer system access station 180 at least while one or more tray holding
positions 160 from the plurality of tray holding positions 160 of the loading/unloading tray 150
manually receives one or more of the consumables containers 30f from the operator through the
operator access station 170. The consumables container 30f may be previously received by the
loading/unloading tray 150 from the operator to be transferred or loaded into the automated
analyzer 10.

Similarly, the transfer system 250 may move from the position P5 to the position P1 to
transfer one or more of the consumables containers 30 from the buffer storage 110 to the
loading/unloading tray 150 at least while the loading/unloading tray 150 manually receives one or
more of the consumables containers 30 from the operator. In the illustrated embodiment of FIG.
14D, the transfer system 250 moves from the position P5 to the position P1 to transfer the
consumables container 30e to the loading/unloading tray 150 from the buffer storage 110 at least
while the loading/unloading tray 150 manually receives one or more of the consumables containers
30f from the operator. The consumables container 30e may previously be transferred from the at

least one storage magazine 120 to the buffer storage 110 by the transfer system 250. The
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consumables container 30e may further be removed or unloaded from the automated analyzer 10
via the loading/unloading tray 150.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30 directly between the at least one storage magazine 120 and the loading/unloading
tray 150 at least while the loading/unloading tray 150 manually receives one or more of the
consumables containers 30 from the operator. The transfer system 250 therefore bypasses the
buffer storage 110 during direct transfer of the one or more of the consumables containers 30
between the at least one storage magazine 120 and the loading/unloading tray 150.

For example, in the illustrated embodiment of FIG. 14E, the transfer system 250 moves
from the position P1 to the position P2 to directly transfer the consumables container 30h to the
first storage magazine 120a from the loading/unloading tray 150 at least while the
loading/unloading tray 150 manually receives one or more of the consumables containers 30f from
the operator. The consumables container 30h may be previously received by the loading/unloading
tray 150 from the operator to be transferred or loaded into the automated analyzer 10.

Similarly, the transfer system 250 may move from the position P1 to the position P3 (shown
in FIG. 9C) to directly transfer the consumables container 30h to the second storage magazine
120b from the loading/unloading tray 150 at least while the loading/unloading tray 150 manually
receives one or more of the consumables containers 30f from the operator.

Further, the transfer system 250 may directly move from the position P2 to the position P1
to directly transfer one or more of the consumables containers 30 from the first storage magazine
120a to the loading/unloading tray 150 at least while the loading/unloading tray 150 manually
receives one or more of the consumables containers 30 from the operator. For example, in the
illustrated embodiment of FIG. 14F, the transfer system 250 moves from the position P2 to the
position P1 to directly transfer the consumables container 30e to the loading/unloading tray 150
from the first storage magazine 120a at least while the loading/unloading tray 150 manually
receives one or more of the consumables containers 30f from the operator. The consumables
container 30e may further be removed or unloaded from the automated analyzer 10 via the
loading/unloading tray 150.

Similarly, the transfer system 250 may move from the position P3 (shown in FIG. 9D) to

the position P1 to directly transfer the consumables container 30e to the loading/unloading tray
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150 from the second storage magazine 120b at least while the loading/unloading tray 150 manually
receives one or more of the consumables containers 30f from the operator.

FIGS. 15A to 15C illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to an embodiment of the present disclosure. In the illustrated
embodiment of FIGS. 15A to 15C, the at least one analyzer arrangement 20 is in the active mode
12.

In some embodiments, after receiving a maximum number of the consumable containers
30 that the at least some of the plurality of tray holding positions 160, accessible by the operator
through the operator access station 170, can removably hold, the consumables container
loading/unloading system 100 may determine that the loading/unloading tray 150 is unavailable
to manually receive additional consumables containers 30.

In some embodiments, upon determining that the loading/unloading tray 150 is unavailable
to manually receive the additional consumables containers 30, the loading/unloading tray 150
moves the at least some of the plurality of tray holding positions 160 from the operator access
station 170 to the transfer system access station 180.

Further, in some embodiments, the transfer system 250 removes one or more of the
consumables containers 30 from the at least some of the plurality of tray holding positions 160 to
the buffer storage 110. However, in some other embodiments, the transfer system 250 may not
remove all of the one or more of the consumables containers 30 from the at least some of the
plurality of tray holding positions 160 to the buffer storage 110. For example, in some
embodiments, the transfer system 250 may remove some of the one or more of the consumables
containers 30 from the at least some of the plurality of tray holding positions 160 to the at least
one storage magazine 120.

Furthermore, in some embodiments, after transfer of the one or more of the consumables
containers 30 from the at least some of the plurality of tray holding positions 160, the
loading/unloading tray 150 is configured to move the at least some of the plurality of tray holding
positions 160 to the operator access station 170 for manually receiving the additional consumables
containers 30 from the operator.

For example, after receiving a maximum number of the consumable containers 30f that
tray holding positions 160a, 160b, 160c, 160d, 160e, 160f, accessible by the operator through the

operator access station 170, can removably hold, the consumables container loading/unloading
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system 100 may determine that the loading/unloading tray 150 is unavailable to manually receive
additional consumables containers 30f (shown in FIG. 15A). Further, upon determining that the
loading/unloading tray 150 is unavailable to manually receive the additional consumables
containers 30f, the loading/unloading tray 150 moves the tray holding positions 160a, 160b, 160c,
160d, 160e, 160f from the operator access station 170 to the transfer system access station 180
(shown in FIG. 15B). The transfer system 250 removes all of the consumables containers 30f from
the at least some of the tray holding positions 160a, 160b, 160c, 160d, 160e, 160f to the buffer
storage 110. After transfer of all of the consumables containers 30f from the tray holding positions
160a, 160b, 160c, 160d, 160e, 160f, the loading/unloading tray 150 1s configured to move the tray
holding positions 160a, 160b, 160¢c, 160d, 160e, 160f to the operator access station 170 for
manually receiving the additional consumables containers 30f from the operator (shown in FIG.
15C).

FIGS. 16A to 16C illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to an embodiment of the present disclosure. In the illustrated
embodiment of FIGS. 16A to 16C, the at least one analyzer arrangement 20 is in the active mode
12.

The at least one storage magazine 120 comprises occupied carriers 130f from the plurality
of carriers 130 and empty carriers 130e from the plurality of carriers 130. In some cases, the at
least one storage magazine 120 may not include a sufficient number of the empty carriers 130e to
accommodate the one or more manually received consumables containers 30f. Particularly, the at
least one storage magazine 120 may include a number of the empty carriers 130e less than a
number of the one or more manually received consumables containers 30f.

For example, in the illustrated embodiment of FIG. 16A, the at least one storage magazine
120 includes one empty carrier 130e and a number of the one or more manually received
consumables containers 30f is six. Therefore, the at least one storage magazine 120 includes a
number of the empty carriers 130e less than the number of the one or more manually received
consumables containers 30f.

In some embodiments, the controller 200 may generate a warning if the plurality of carriers
130 of the at least one storage magazine 120 currently does not include the sufficient number of
the empty carriers 130e to accommodate the one or more manually received consumables

containers 30f. In some embodiments, the output unit 203 (shown in FIG. 8A) may output the
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warning. In some embodiments, the warning may be an audible warning, a visual warning, or a
notification on the output unit 203.

In some embodiments, the operator may define the consumables containers 30 to be
removed from the occupied carriers 130f of the plurality of carriers 130 of the at least one storage
magazine 120 and provide an operator input via the input unit 202 (shown in FIG. 8A) if the
plurality of carriers 130 of the at least one storage magazine 120 currently does not include the
sufficient number of the empty carriers 130e to accommodate the one or more manually received
consumables containers 30f.

In some embodiments, the transfer system 250 is configured to transfer a required number
of the consumables containers 30 from the at least one storage magazine 120 to the buffer storage
110 upon determining that the plurality of carriers 130 of the at least one storage magazine 120
does not currently include the sufficient number of the empty carriers 130e to accommodate the
one or more manually received consumables containers 30f. In other words, the transfer system
250 1s configured to remove the required number of the consumables containers 30 from the
occupied carriers 130f of the at least one storage magazine 120 to the buffer storage 110 upon
determining that the plurality of carriers 130 of the at least one storage magazine 120 does not
currently include the sufficient number of the empty carriers 130e to accommodate the one or more
manually received consumables containers 30f. In some embodiments, the transfer system 250 is
configured to transfer the required number of the consumables containers 30 from the at least one
storage magazine 120 to the buffer storage 110 at least while the at least one analyzer arrangement
20 1s in the active mode 12.

For example, in the illustrated embodiment of FIG. 16B, the transfer system 250 is
configured to transfer five of the consumables containers 30 from the at least one storage magazine
120 to the buffer storage 110 upon determining that the plurality of carriers 130 of the at least one
storage magazine 120 does not currently include the sufficient number of the empty carriers 130e
to accommodate the one or more manually received consumables containers 30f. The transfer
system 250 transfers five of the consumables containers from the at least one storage magazine
120 to provide the sufficient number of the empty carriers 130e to accommodate the one or more
manually received consumables containers 30f.

The transfer system 250 1s further configured to transfer the one or more manually received

consumables containers 30f from the at least one of the plurality of tray holding positions 160 to



10

15

20

25

30

WO 2023/073667 PCT/1IB2022/060485
54

the plurality of carriers 130 of the at least one storage magazine 120 after removal of the required
number of the consumables containers 30. In some embodiments, the transfer system 250 is
configured to transfer the one or more manually received consumables containers 30f from the at
least one of the plurality of tray holding positions 160 to the plurality of carriers 130 of the at least
one storage magazine 120 after removal of the required number of the consumables containers 30
at least while the at least one analyzer arrangement 20 is in the active mode 12.

For example, in the illustrated embodiment of FIG. 16C, the transfer system 250 transfers
the one or more manually received consumables containers 30f from the at least one of the plurality
of tray holding positions 160 to the plurality of carriers 130 of the at least one storage magazine
120 after removal of the required number of the consumables containers 30. Specifically, the
transfer system 250 transfers the six manually received consumables containers 30f from the at
least one of the plurality of tray holding positions 160 to the empty carriers 130e (shown in FIG.
16B) of the at least one storage magazine 120.

FIGS. 17A to 17D illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to an embodiment of the present disclosure. In the illustrated
embodiment of FIGS. 17A to 17D, the at least one analyzer arrangement 20 is in the active mode
12. Referring to FIGS. 16A and 17A, in some other embodiments, the transfer system 250 is
configured to transfer at least some of the required number of the consumables containers 30
removed from the occupied carriers 130f to the loading/unloading tray 150. In some embodiments,
the transfer system 250 is configured to transfer at least some of the required number of the
consumables containers 30 removed from the occupied carriers 130f to the buffer storage 110.

For example, in the illustrated embodiment of FIG. 17A, the transfer system 250 is
configured to transfer two of the consumables containers 30 from the at least one storage magazine
120 to the loading/unloading tray 150 and three of the consumables containers 30 from the at least
one storage magazine 120 to the buffer storage 110 upon determining that the plurality of carriers
130 of the at least one storage magazine 120 does not currently include the sufficient number of
the empty carriers 130e to accommodate the one or more manually received consumables
containers 30f. The transfer system 250 transfers five of the consumables containers from the at
least one storage magazine 120 to provide the sufficient number of the empty carriers 130e to

accommodate the one or more manually received consumables containers 30f.
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Referring now to FIGS. 17A and 17B, in some embodiments, the transfer system 250 1s
configured to transfer at least some of the one or more manually received consumables containers
30f from the at least one of the plurality of tray holding positions 160 to the buffer storage 110
prior to transfer to the plurality of carriers 130 of the at least one storage magazine 120.

For example, in the illustrated embodiment of FIG. 17B, the transfer system 250 transfers
two of the one or more manually received consumables containers 30f from the at least one of the
plurality of tray holding positions 160 to the buffer storage 110 prior to transfer to the plurality of
carriers 130 of the at least one storage magazine 120.

Further, as shown in FIG. 17C, the transfer system 250 transfers four of the one or more
manually received consumables containers 30f from the at least one of the plurality of tray holding
positions 160 to the plurality of carriers 130 of the at least one storage magazine 120.

In some embodiments, the four of the one or more manually received consumables
containers 30f transferred from the at least one of the plurality of tray holding positions 160 to the
plurality of carriers 130 of the at least one storage magazine 120 may have a higher priority and
the two of the one or more manually received consumables containers 30f transferred from the at
least one of the plurality of tray holding positions 160 to the buffer storage 110 may have a lower
priority. In some embodiments, the priority may be based on a requirement of the liquid
consumables 30L (shown in FIG. 7A) contained in the consumables containers 30. In some
embodiments, the priority may be based on a number of the current test orders. In some
embodiments, the priority may be based on a number of a type of the consumables containers 30
in the automated analyzer 10. For example, if a number of a type of the consumables containers
30 in the automated analyzer 10 is greater, its priority may be lower. In some embodiments, the
priority may be based on an order of test orders. For example, if a first type of the liquid
consumables 30L is required earlier than a second type of the liquid consumables 30L, the priority
of the first type of the liquid consumables 30 may be higher.

Furthermore, as shown in FIG. 17D, the transfer system 250 transfers the two of the one or
more manually received consumables containers 30f transferred earlier to the buffer storage 110
to the plurality of carriers 130 of the at least one storage magazine 120. In some embodiments,
the two of the consumables containers 30 transferred from the at least one storage magazine 120

to the loading/unloading tray 150 may be manually removed or unloaded by the operator.
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FIGS. 18A to 18C illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to an embodiment of the present disclosure. In the illustrated
embodiment of FIGS. 18A to 18C, the at least one analyzer arrangement 20 is in the active mode
12. Referring to FIGS. 18A-18C, in some cases, some of the occupied carriers 130f of the at least
one storage magazine 120 may comprise the consumables containers 30g which contain the liquid
consumables 30L (shown in FIG. 7A) below the predetermined threshold volume.

In some embodiments, the transfer system 250 is configured to transfer at least some of the
required number of the consumables containers 30 removed from the occupied carriers 130f to the
waste disposal station 190. In particular, the transfer system 250 is configured to transfer at least
some of the consumables containers 30g removed from the occupied carriers 130f to the waste
disposal station 190.

For example, as illustrated in FIG. 18B, the transfer system 250 transfers one of the
required number of the consumables containers 30 removed from the occupied carriers 130f to the
waste disposal station 190. Specifically, the transfer system 250 transfers the consumables
container 30g removed from the occupied carriers 130f to the waste disposal station 190. Further,
the transfer system 250 transfers three of the consumables containers 30 from the at least one
storage magazine 120 to the buffer storage 110.

Moreover, as illustrated in FIG. 18C, the transfer system 250 is further configured to
transfer the one or more manually received consumables containers 30f from the at least one of
the plurality of tray holding positions 160 to the plurality of carriers 130 of the at least one storage
magazine 120 after removal of the required number of the consumables containers 30.

FIGS. 19A to 19D illustrate partial schematic top views of the automated analyzer 10 in
different configurations, according to another embodiment of the present disclosure. In the
illustrated embodiment of FIGS. 19A to 19D, the at least one analyzer arrangement 20 is in the
active mode 12.

Referring to FIG. 18A, as discussed above, in some cases, the at least one storage magazine
120 may not include the sufficient number of the empty carriers 130e to accommodate the one or
more manually received consumables containers 30f.

In some embodiments, the transfer system 250 is configured to transfer a permissible

number of the consumables containers 30 from the at least one storage magazine 120.
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For example, as shown in FIG. 19A, the transfer system 250 transfers three of the
consumables containers 30 from the at least one storage magazine 120. In the illustrated
embodiment of FIG. 19A, one of the three of the consumables containers 30 is transferred to the
waste disposal station 190 and two of the three of the consumables containers 30 are transferred
to the buffer storage 110.

In some embodiments, the transfer system 250 is configured to transfer some of the one or
more manually loaded consumables containers 30f from the at least one of the plurality of tray
holding positions 160 to available empty carriers 130e of the plurality of carriers 130 of the at least
one storage magazine 120 after removal of at least the permissible number of the consumables
containers 30.

For example, as shown in FIG. 19B, the transfer system 250 transfers four of the one or
more manually loaded consumables containers 30f from the at least one of the plurality of tray
holding positions 160 to four available empty carriers 130e of the plurality of carriers 130 of the
at least one storage magazine 120 after removal of the three of the consumables containers 30.

In some embodiments, the transfer system 250 is configured to transfer the remaining of
the one or more manually received consumables containers 30f from the at least one of the tray
holding positions 160 to the buffer storage 110.

For example, as shown in FIG. 19C, the transfer system 250 transfers the remaining two of
the one or more manually received consumables containers 30f from the at least one of the tray
holding positions 160 to the buffer storage 110.

In some embodiments, the consumables container loading/unloading system 100 is
configured to determine that the at least one storage magazine 120 currently comprises a sufficient
number of the empty carriers 130e to accommodate the remaining of the one or more manually
received consumables containers 30f. In some embodiments, upon determining that the at least
one storage magazine 120 currently comprises the sufficient number of the empty carriers 130e to
accommodate the remaining of the one or more manually received consumables containers 30f,
the transfer system 250 is configured to transfer the remaining of the one or more manually
received consumables containers 30f from the buffer storage 110 to the at least one storage
magazine 120.

For example, as shown in FIG. 19D, upon determining that the at least one storage

magazine 120 currently comprises two of the empty carriers 130e (shown in FIG. 19C) to
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accommodate the remaining two of the one or more manually received consumables containers
30f, the transfer system 250 is configured to transfer the remaining two of the one or more
manually received consumables containers 30f from the buffer storage 110 to the at least one
storage magazine 120.

FIG. 20 illustrates a partial schematic top view of the automated analyzer 10, according to
an embodiment of the present disclosure. In the illustrated embodiment of FIG. 20, the at least
one analyzer arrangement 20 is in the active mode 12.

In some embodiments, the transfer system 250 and the buffer storage 110 are configured
to rearrange at least one of the consumables containers 30 removably held by the at least one
storage magazine 120 in a first holding position by transferring the at least one of the consumables
containers 30 to the buffer storage 110 and transferring the at least one of the consumables
containers 30 to the at least one storage magazine 120 in a second holding position.

For example, as illustrated in FIG. 20, the transfer system 250 and the buffer storage 110
are configured to rearrange the consumables container 30 removably held by the first storage
magazine 120a in the first holding position 131 by transferring the consumables container 30 to
the buffer storage 110, and then transferring the consumables containers 30 from the buffer storage
110 to the second storage magazine 120b in the second holding position 132. Specifically, the
transfer system 250 moves from the position P2 to the position PS5 for transferring the consumables
container 30 from the first holding position 131 of the first storage magazine 120a to the buffer
storage 110. Further, the transfer system 250 moves from the position P5 to the position P3 for
transferring the consumables container 30 from the buffer storage 110 to the second holding
position 132 of the second storage magazine 120b.

In the illustrated example, the first and second holding positions 131, 132 are in the first
and second storage magazines 120a,120b, respectively. However, in some other examples, both
the first and second holding positions 131, 132 may be in the first storage magazine 120a or in the
second storage magazine 120b.

In some embodiments, the at least one of the consumables containers 30 removably held
by the at least one storage magazine 120 is rearranged to correspond to a test order.

In some embodiments, the at least one of the consumables containers 30 removably held
by the at least one storage magazine 120 is rearranged to correct a location of the at least one of

the consumables containers 30.
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Therefore, rearranging the at least one of the consumables containers 30 may optimize the
workflow of the automated analyzer 10 and may consequently improve the throughput of the
automated analyzer 10.

FIG. 21 is a flowchart illustrating a method 500 of loading/unloading one or more of the
consumables containers 30 for the automated analyzer 10, according to an embodiment of the
present disclosure. The method 500 will be further described with reference to FIGS. 1 to 20. The
method 500 includes operations 510, 520, and 530.

At operation 510, the method 500 comprises providing the automated analyzer 10. The
automated analyzer 10 comprises the at least one analyzer arrangement 20 that consumes the at
least liquid consumables 30L delivered to the automated analyzer 10 via one or more of the
consumables containers 30. The at least one analyzer arrangement 20 further comprises the active
mode 12 and the idle mode 14. The at least one analyzer arrangement 20 consumes the at least
liquid consumables 30L. when the at least one analyzer arrangement 20 1s in the active mode 12.
The automated analyzer 10 further comprises the at least one storage magazine 120, the
loading/unloading tray 150, and the transfer system 250.

At operation 520, the method 500 comprises manually loading one or more of the
consumables containers 30 into at least one of the plurality of tray holding positions 160 of the
loading/unloading tray 150 at least while the at least one analyzer arrangement 20 is in the active
mode 12.

At operation 530, the method 500 comprises transferring, via the transfer system 250, one
or more of the consumables containers 30 to or from the at least one storage magazine 120 while
one or more of the consumables containers 30 are manually loaded into the at least one of the
plurality of tray holding positions 160 of the loading/unloading tray 150.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, one or more of the consumables containers 30 between the at least one storage
magazine 120 and the loading/unloading tray 150 at least while one or more of the consumables
containers 30 are manually loaded into the at least one of the plurality of tray holding positions
160 of the loading/unloading tray 150.

In some embodiments, the method 500 further comprises automatically transferring, via
the transfer system 250, one or more of the consumables containers 30 between the

loading/unloading tray 150 and the first and second storage magazines 120a, 120b.
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In some embodiments, the method 500 further comprises transferring one or more of the
consumables containers 30, via the transfer system 250, between the first storage magazine 120a
and the second storage magazine 120b.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, one or more of the consumables containers 30 between the at least one storage
magazine 120 and the buffer storage 110 vertically located at the different level than the
loading/unloading tray 150 at least while one or more of the consumables containers 30 are
manually loaded into the at least one of the plurality of tray holding positions 160 of the
loading/unloading tray 150.

In some embodiments, the transfer system 250 transfers one or more of the consumables
containers 30 between the at least one storage magazine 120 and the buffer storage 110 at least
while the at least one analyzer arrangement 20 consumes the at least liquid consumables 30L.

In some embodiments, the method 500 further comprises identifying and/or creating, via
the scheduler 205, the container access period of the at least one storage magazine 120, and
transferring, via the transfer system 250, at least one of the consumables containers 30 between
the at least one storage magazine 120 and the loading/unloading tray 150 and/or between the at
least one storage magazine 120 and the buffer storage 110 in the container access period without
affecting a timing of the active mode 12.

In some embodiments, the method 500 further comprises moving the transfer system 250
vertically through the buffer opening 115 of the buffer storage 110 in order to access the
loading/unloading tray 150 to transfer one or more of the consumables containers 30 between the
loading/unloading tray 150 and the buffer storage 110 and/or between the loading/unloading tray
150 and the at least one storage magazine 120.

In some embodiments, the method 500 further comprises moving, via the
loading/unloading tray 150, at least some of the plurality of tray holding positions 160 of the
loading/unloading tray 150 between the operator access station 170 and the transfer system access
station 180 at least while the at least one analyzer arrangement 20 is in the active mode 12 when
the first cover 156 of the operator access station 170 is in the closed position 156¢c. As discussed
above, the first cover 156 remains in the closed position 156¢ when the at least some of the plurality
of tray holding positions 160 are moving between the operator access station 170 and the transfer

system access station 180.
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In some embodiments, the method 500 further comprises opening the first cover 156 to the
open position 1560 to access the at least some of the plurality of tray holding positions 160
configured to manually receive one of more of the consumables containers 30 at least while the at
least one analyzer arrangement 20 is in the active mode 12.

In some embodiments, the method 500 further comprises releasably holding, via the
interlock mechanism 157, the loading/unloading tray 150 stationary when the first cover 156 is in
the open position 1560. As discussed above, the interlock mechanism 157 allows the
loading/unloading tray 150 to move when the first cover 156 is in the closed position 156¢.

In some embodiments, the method 500 further comprises moving the at least some of the
plurality of tray holding positions 160 from the operator access station 170 to the transfer system
access station 180 upon determining that the at least some of the plurality of tray holding positions
160 of the loading/unloading tray 150 are unavailable for manually loading the additional
consumables containers. The method 500 further comprises removing, via the transfer system
250, one or more of the consumables containers 30 from the at least some of the plurality of tray
holding positions 160 to the buffer storage 110. The method 500 further comprises moving the at
least some of the plurality of tray holding positions 160 to the operator access station 170 for
manually loading the additional consumables containers 30 after transfer of the one or more of the
consumables containers 30 from the at least some of the plurality of tray holding positions 160.

In some embodiments, the method 500 further comprises determining that the plurality of
carriers 130 of the at least one storage magazine 120 does not currently include the sufficient
number of the empty carriers 130e to accommodate the one or more manually loaded consumables
containers 30f. The method 500 further comprises removing, via the transfer system 250, at least
the required number of the consumables containers 30 from the occupied carriers 130f from the
plurality of carriers 130 of the at least one storage magazine 120 to prepare at least the sufficient
number of the empty carriers 130e to receive the one or more manually loaded consumable
containers 30. The method 500 further comprises transferring, via the transfer system 250, the one
or more manually loaded consumables containers 30f from the at least one of the plurality of tray
holding positions 160 to the plurality of carriers 130 of the at least one storage magazine 120.

In some embodiments, at least removing at least the required number of the consumables
containers 30 from the occupied carriers 130f occurs when the at least one analyzer arrangement

20 1s 1n the active mode 12.



10

15

20

25

30

WO 2023/073667 PCT/1IB2022/060485
62

In some embodiments, transferring the one or more manually loaded consumables
containers 30f from the at least one of the plurality of tray holding positions 160 to the plurality of
carriers 130 occurs when the at least one analyzer arrangement 20 is in the active mode 12.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, at least some of the required number of the consumables containers 30 removed from
the occupied carriers 130f to the loading/unloading tray 150.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, at least some of the required number of the consumables containers 30 removed from
the occupied carriers 130f to the buffer storage 110.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, at least some of the one or more manually loaded consumables containers 30f from
the at least one of the plurality of tray holding positions 160 to the buffer storage 110 prior to
transfer to the plurality of carriers 130 of the at least one storage magazine 120.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, at least one of the one or more manually loaded consumables containers 30f, having
the higher priority, from the at least one of the plurality of tray holding positions 160 to the plurality
of carriers 130 of the at least one storage magazine 120. The method 500 further comprises
transferring, via the transfer system 250, at least some of the one or more manually loaded
consumables containers 30f, having the lower priority, from the at least one of the plurality of tray
holding positions 160 to the buffer storage 110 prior to transferring the at least some of the one or
more manually loaded consumables containers 30f having the lower priority to the plurality of
carriers 130 of the at least one storage magazine 120.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, at least some of the required number of the consumables containers 30 removed from
the occupied carriers 130f to the waste disposal station 190 upon detecting that the one or more of
the consumables containers 30 contain the liquid consumables 30L below the predetermined
threshold volume.

In some embodiments, the method 500 further comprises determining that the plurality of
carriers 130 of the at least one storage magazine 120 does not currently include the sufficient
number of the empty carriers 130e to accommodate the one or more manually loaded consumables

containers 30f. In some embodiments, the method 500 further comprises removing, via the transfer
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system 250, at least the permissible number of the consumables containers 30 from the occupied
carriers 130f of the plurality of carriers 130 of the at least one storage magazine 120 without
affecting a timing of the active mode 12 of the at least one analyzer arrangement 20. In some
embodiments, the method 500 further comprises transferring, via the transfer system 250, some of
one or more manually loaded consumables containers 30f from the at least one of the plurality of
tray holding positions 160 to the available empty carriers 130e of the plurality of carriers 130 of
the at least one storage magazine 120 after removal of at least the permissible number of the
consumables containers 30. In some embodiments, the method 500 further comprises transferring,
via the transfer system 250, the remaining of the one or more manually loaded consumables
containers 30f from the at least one of the tray holding positions 160 to the buffer storage 110.

In some embodiments, the method 500 further comprises determining that the plurality of
carriers 130 of the at least one storage magazine 120 currently includes the sufficient number of
the empty carriers 130e to accommodate the remaining of the one or more manually loaded
consumables containers 30f, and transferring, via the transfer system 250, the remaining of the one
or more manually loaded consumables containers 30f from the buffer storage 110 to the sufficient
number of the empty carriers 130e of the at least one storage magazine 120.

In some embodiments, the method 500 further comprises warning the operator if the
plurality of carriers 130 of the at least one storage magazine 120 currently does not include the
sufficient number of the empty carriers 130e to accommodate the one or more manually loaded
consumables containers 30f.

In some embodiments, the method 500 further comprises collecting the operator input from
the operator if the plurality of carriers 130 of the at least one storage magazine 120 currently does
not include the sufficient number of the empty carriers 130e to accommodate the one or more
manually loaded consumables containers 30f. In some embodiments, the operator input comprises
defining the consumables containers 30 to be removed from the occupied carriers 130f of the
plurality of carriers 130 of the at least one storage magazine 120.

In some embodiments, the method 500 further comprises reserving the first set of tray
holding positions 1600 from the plurality of tray holding positions 160 of the loading/unloading
tray 150 for manual loading of one or more of the consumables containers 30, such that the first
set of tray holding positions 1600 is unable to receive one or more of the consumables containers

30 from the transfer system 250. The method 500 further comprises reserving the second set of
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tray holding positions 160m from the plurality of tray holding positions 160 of the
loading/unloading tray 150 for receiving one or more of the consumables containers 30 from the
transfer system 250, such that the second set of tray holding positions 160m is unavailable for
manual loading of one or more of the consumables containers 30.

In some embodiments, the method 500 further comprises moving the first set of tray
holding positions 1600 to the operator access station 170 for manual loading of one or more of the
consumables containers 30 and moving the first set of tray holding positions 1600 to the transfer
system access station 180 for removal of one or more of the consumables containers 30 from the
first set of tray holding positions 1600 by the transfer system 250 after manual loading.

In some embodiments, the method 500 further comprises moving the second set of tray
holding positions 160m to the transfer system access station 180 for receiving one or more of the
consumables containers 30 from the transfer system 250 and moving the second set of tray holding
positions 160m to the operator access station 170 for manual removal of one or more of the
consumables containers 30 from the second set of tray holding positions 160m.

In some embodiments, the method 500 further comprises transferring, via the transfer
system 250, one or more of the consumables containers 30 from the at least one storage magazine
120 to the second set of tray holding positions 160m at least while one or more of the consumables
containers 30 are manually loaded into the at least one of the plurality of tray holding positions
160 of the loading/unloading tray 150.

In some embodiments, the method 500 further comprises moving the lid 128 of the third
cover 126 between the open position 1280 and the closed position 128c¢. In the open position 1280
of the lid 128, at least some of the plurality of carriers 130 are accessible to the transfer system
250. In the closed position 128c of the lid 128, the plurality of carriers 130 is inaccessible to the
transfer system 250.

In some embodiments, the method 500 further comprises opening the third cover 126 to
access the plurality of carriers 130 of the at least one storage magazine 120 when the at least one
analyzer arrangement 20 is in the idle mode 14.

In some embodiments, the method 500 further comprises reading respective identifiers 39
of one or more of the consumables containers 30. In some embodiments, the transfer system 250
comprises the sensor disposed on the gripper 36 configured to read the identifiers 39 of one or

more of the consumables containers 30.
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In some embodiments, the method 500 further comprises automatically transferring, via
the transfer system 250, one or more of the consumables containers 30 between the
loading/unloading tray 150 and the first and second storage magazines 120a, 120b.

In some embodiments, the method 500 further comprises rearranging at least one of the
consumables containers 30 removably held by the at least one storage magazine 120 in the first
holding position by transferring the at least one of the consumables containers 30 to the
loading/unloading tray 150 or the buffer storage 110, and transferring the at least one of the
consumables containers 30 to the at least one storage magazine 120 in the second holding position.

FIGS. 22 and 23 are flowcharts illustrating respective methods 600A, 600B of
loading/unloading one or more of the consumables containers 30 for the automated analyzer 10,
according to an embodiment of the present disclosure. The methods 600A, 600B will be further
described with reference to FIGS. 1 to 20. The methods 600A, 600B start at block 601.

Referring to FIG. 22, at block 602, the method 600A comprises determining a number of
the one or more of the consumables containers 30 to be manually loaded into the automated
analyzer 10.

If the number of the one or more of the consumables containers 30 to be manually loaded
into the automated analyzer 10 is less than the maximum number of the consumable containers 30
that the at least some of the plurality of tray holding positions 160, accessible by the operator
through the operator access station 170, can removably hold, the method 600A moves to block
604,

If the number of the one or more of the consumables containers 30 to be manually loaded
into the automated analyzer 10 is greater than the maximum number of the consumable containers
30 that the at least some of the plurality of tray holding positions 160, accessible by the operator
through the operator access station 170, can removably hold, the method 600A moves to block
606.

At block 606, the method 600A comprises proceeding with steps of manually loading the
consumables containers 30 into the at least one storage magazine 120.

At block 608, the method 600A comprises determining if the at least one analyzer
arrangement 20 is in the idle mode 14.

If the at least one analyzer arrangement 20 is in the idle mode 14, the method 600A moves

to block 610.
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At block 610, the method 600A comprises opening the third cover 126 of the at least one
storage magazine 120.

At block 612, the method 600A comprises manually removing at least the required number
of the consumables containers 30 from the occupied carriers 130f of the plurality of carriers 130
of the at least one storage magazine 120.

At block 614, the method 600A comprises manually loading the consumables containers
30 into the at least one storage magazine 120. For example, the operator may manually load the
consumables containers 30 into the at least one storage magazine 120 after removing the third
cover 126.

At block 616, the method 600A comprises closing the third cover 126 of the at least one
storage magazine 120.

At block 618, the method 600A comprises reading the respective identifiers 39 of one or
more of the consumables containers 30.

If the at least one analyzer arrangement 20 is not in the idle mode 14, the method 600A
moves to block 620 or block 604.

At block 620, the method 600A comprises pausing the at least one analyzer arrangement
20. The method 600A then moves to block 610.

At block 604, the method 600A comprises proceeding with steps of manually loading one
or more of the consumables containers 30 at least while the at least one analyzer arrangement 20
is in the active mode 12.

Atblock 622, the method 600A comprises opening the first cover 156 of the operator access
station 170.

At block 624, the method 600A comprises manually loading one or more of the
consumables containers 30 into at least one of the plurality of tray holding positions 160 of the
loading/unloading tray 150 at least while the at least one analyzer arrangement 20 is in the active
mode 12.

At block 626, the method 600A comprises closing the first cover 156 of the operator access
station 170.

At block 628, the method 600A comprises reading the respective identifiers 39 of one or

more of the consumables containers 30.
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At block 630, the method 600A comprises determining if the at least one storage magazine
120 comprises the sufficient number of the empty carriers 130e to accommodate the one or more
manually loaded consumables containers 30f.

If the at least one storage magazine 120 comprises the sufficient number of the empty
carriers 130e to accommodate the one or more manually loaded consumables containers 30f, the
method 600A moves to block 632.

At block 632, the method 600A comprises transferring the one or more manually loaded
consumables containers 30f to the at least one storage magazine 120.

If the at least one storage magazine 120 does not comprises the sufficient number of the
empty carriers 130e to accommodate the one or more manually loaded consumables containers
30f, the method 600A moves to block 634.

At block 634, the method 600A comprises warning the operator.

At block 636, the method 600A comprises collecting the operator input from the operator.

At block 638, the method 600A comprises transferring the consumables containers 30 from
the occupied carriers 130e of the plurality of carriers 130 of the at least one storage magazine 120
to the loading/unloading tray 150 and/or the buffer storage 110.

At block 640, the method 600A comprises removing the consumables containers 30 from
the loading/unloading tray 150.

Referring to FIG. 23, the method 600B is substantially similar to the method 600A
described with reference to FIG. 22. The common steps have been provided with same reference
numbers.

The method 600B additionally include blocks 642, 644, 646, and 648.

At block 642, the method 600B comprises determining if the consumables containers 30
are at correct locations.

If the consumables containers 30 are at the correct locations, the method 600B moves to
block 644.

At block 644, the method 600B comprises determining if the consumables containers 30
are at locations which improves throughput of the automated analyzer 10.

If the consumables containers 30 are at the locations which improves throughput of the

automated analyzer 10, the method 600B moves to block 648.
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At block 648, the method 600B comprises qualitative and quantitative analyses of the
biological sample.

If the consumables containers 30 are not at the correct locations, the method 600B moves
to block 646.

At block 646, the method 600B comprises transferring the consumables containers 30 that
are not at the correct locations to respective correct locations of the at least one storage magazine
120.

The methods 600A, 600B end at block 650.

The rearrangement of the consumables containers 30 may correct loading errors. The
rearrangement of the consumables containers 30 may further balance out or distribute test orders
between the at least one analyzer arrangement 20, and therefore optimize the workflow of the
automatic analyzer 10. This may further improve the throughput of the automatic analyzer 10.

Unless otherwise indicated, all numbers expressing feature sizes, amounts, and physical
properties used in the specification and claims are to be understood as being modified by the term
“about”. Accordingly, unless indicated to the contrary, the numerical parameters set forth in the
foregoing specification and attached claims are approximations that can vary depending upon the
desired properties sought to be obtained by those skilled in the art utilizing the teachings disclosed
herein.

Although specific embodiments have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that a variety of alternate and/or equivalent
implementations can be substituted for the specific embodiments shown and described without
departing from the scope of the present disclosure. This application is intended to cover any
adaptations or variations of the specific embodiments discussed herein. Therefore, it is intended

that this disclosure be limited only by the claims and the equivalents thereof.
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CLAIMS

What 1s claimed 1s:

A consumables container loading/unloading system (100) for an automated analyzer (10),
the automated analyzer (10) having at least one analyzer arrangement (20, 201, 200) with
an active mode (12) and an idle mode (14), the at least one analyzer arrangement (20, 201,
200) configured to consume at least liquid consumables (30L) when in the active mode
(12), the liquid consumables (30L) delivered to the automated analyzer (10) via one or
more consumables containers (30) and delivered to the at least one analyzer arrangement
(20, 201, 200) via automated pipetting when the at least one analyzer arrangement (20, 201,
200) 1s in the active mode (12), the consumables container loading/unloading system (100)
comprising;

at least one storage magazine (120, 120a, 120b) comprising a plurality of carriers
(130), each of the plurality of carriers (130) configured to removably hold at least one of
the consumables containers (30), the at least one storage magazine (120, 120a, 120b)
configured to manually receive one or more of the consumables containers (30) from an
operator while the at least one analyzer arrangement (20, 201, 200) is in the idle mode (14);,

a loading/unloading tray (150) configured to manually receive one or more of the
consumables containers (30) from the operator at least while the at least one analyzer
arrangement (20, 201, 200) 1s in the active mode (12); and

a transfer system (250) configured to automatically transfer one or more of the
consumables containers (30) at least between the loading/unloading tray (150) and the at
least one storage magazine (120, 120a, 120b);

wherein the transfer system (250) transfers one or more of the consumables
containers (30) to or from the at least one storage magazine (120, 120a, 120b) at least while
the loading/unloading tray (150) manually receives one or more of the consumables

containers (30) from the operator.

The consumables container loading/unloading system (100) of claim 1, wherein the
transfer system (250) transfers one or more of the consumables containers (30) between

the at least one storage magazine (120, 120a, 120b) and the loading/unloading tray (150)
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at least while the loading/unloading tray (150) manually receives one or more of the

consumables containers (30) from the operator.

The consumables container loading/unloading system (100) claim 1 or 2 further comprising
a buffer storage (110) comprising a plurality of buffer holding positions (112), each of the
plurality of buffer holding positions (112) configured to removably hold at least one of the
consumables containers (30), wherein the transfer system (250) transfers one or more of
the consumables containers (30) between the at least one storage magazine (120, 120a,
120b) and the buffer storage (110) at least while the loading/unloading tray (150) manually

receives one or more of the consumables containers (30) from the operator.

The consumables container loading/unloading system (100) claim 3, wherein the transfer
system (250) transfers one or more of the consumables containers (30) between the at least
one storage magazine (120, 120a, 120b) and the buffer storage (110) at least while the
liquid consumables (30L) are delivered from the at least one storage magazine (120, 120a,

120b) to the automated analyzer (10) via automated pipetting.

The consumables container loading/unloading system (100) of claim 3 or 4, wherein the
buffer storage (110) is vertically located at a different level than the loading/unloading tray
(150).

The consumables container loading/unloading system (100) of claim 5, wherein the buffer

storage (110) is vertically located at a higher level than the loading/unloading tray (150).

The consumables container loading/unloading system (100) of any of claims 3 to 6,
wherein the buffer storage (110) comprises a first portion (110a) and a second portion
(110b) spaced apart from the first portion (110a), wherein the first portion (110a) and the
second portion (110b) define a buffer opening (115) therebetween, and wherein the first
portion (110a) comprises a first set of buffer holding positions (112a) from the plurality of
buffer holding positions (112) and the second portion (110b) comprises a second set of
buffer holding positions (112b) from the plurality of buffer holding positions (112).
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The consumables container loading/unloading system (100) of claim 7, wherein the
transfer system (250) is configured to access the loading/unloading tray (150) by moving
vertically through the buffer opening (115) to transfer one or more of the consumables
containers (30) between the loading/unloading tray (150) and the buffer storage (110)
and/or between the loading/unloading tray (150) and the at least one storage magazine

(120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 1 to 8 further
comprising;

an operator access station (170) configured to allow the operator to manually access
the loading/unloading tray (150) at least while the at least one analyzer arrangement (20,
201, 200) is 1n the active mode (12); and

a transfer system access station (180) separate from the operator access station
(170) and configured to allow the transfer system (250) to access the loading/unloading
tray (150), wherein the transfer system access station (180) is inaccessible to the operator

at least while the at least one analyzer arrangement (20, 201, 200) is in the active mode

(12).

The consumables container loading/unloading system (100) of claim 9, wherein the
loading/unloading tray (150) comprises a plurality of tray holding positions (160), wherein
each of the plurality of tray holding positions (160) is configured to removably hold one or
more of the consumables containers (30), wherein at least some of the plurality of tray
holding positions (160) are accessible by the operator through the operator access station
(170), and wherein the loading/unloading tray (150) is configured to move the at least some
of the plurality of tray holding positions (160) between the operator access station (170)
and the transfer system access station (180) at least while the at least one analyzer

arrangement (20, 201, 200) is in the active mode (12).

The consumables container loading/unloading system (100) of claim 10, wherein:
upon determining that the loading/unloading tray (150) is unavailable to manually

receive additional consumables containers (30), the loading/unloading tray (150) moves
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the at least some of the plurality of tray holding positions (160) from the operator access
station (170) to the transfer system access station (180);

the transfer system (250) removes one or more of the consumables containers (30)
from the at least some of the plurality of tray holding positions (160) to the buffer storage
(110); and

after transfer of the one or more of the consumables containers (30) from the at
least some of the plurality of tray holding positions (160), the loading/unloading tray (150)
is configured to move the at least some of the plurality of tray holding positions (160) to
the operator access station (170) for manually receiving the additional consumables

containers (30) from the operator.

The consumables container loading/unloading system (100) of claim 10, wherein the
transfer system (250) 1s configured to transfer a required number of the consumables
containers (30) from the at least one storage magazine (120, 120a, 120b) to the buffer
storage (110) upon determining that the plurality of carriers (130) of the at least one storage
magazine (120, 120a, 120b) does not currently include a sufficient number of empty
carriers to accommodate the one or more manually received consumables containers (30),
and wherein the transfer system (250) is configured to transfer the one or more manually
received consumables containers (30) from at least one of the plurality of tray holding
positions (160) to the plurality of carriers (130) of the at least one storage magazine (120,

120a, 120b) after removal of the required number of the consumables containers (30).

The consumables container loading/unloading system (100) of any of claims 10 to 12,
wherein the plurality of tray holding positions (160) comprises a first set of tray holding
positions (1600) and a second set of tray holding positions (160m), wherein the first set of
tray holding positions (1600) is reserved to manually receive one or more of the
consumables containers (30) from the operator and is unable to receive one or more of the
consumables containers (30) from the transfer system (250), and wherein the second set of
tray holding positions (160m) is reserved to receive one or more of the consumables
containers (30) from the transfer system (250) and is unable to manually receive one or

more of the consumables containers (30) from the operator.
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The consumables container loading/unloading system (100) of claim 13, wherein the
loading/unloading tray (150) selectively moves the first set of tray holding positions (1600)
to the operator access station (170) for manually receiving one or more of the consumables
containers (30) from the operator, and wherein the loading/unloading tray (150) selectively
moves the first set of tray holding positions (1600) to the transfer system access station
(180) for removal of one or more of the consumables containers (30) from the first set of
tray holding positions (1600) by the transfer system (250) after manually receiving one or

more of the consumables containers (30) from the operator.

The consumables container loading/unloading system (100) of claim 13 or 14, wherein the
loading/unloading tray (150) selectively moves the second set of tray holding positions
(160m) to the transfer system access station (180) for receiving one or more of the
consumables containers (30) from the transfer system (250), and wherein the
loading/unloading tray (150) selectively moves the second set of tray holding positions
(160m) to the operator access station (170) for manual removal of one or more of the
consumables containers (30) from the second set of tray holding positions (160m) by the

operator.

The consumables container loading/unloading system (100) of any of claims 13 to 15,
wherein the transfer system (250) transfers one or more of the consumables containers (30)
from the at least one storage magazine (120, 120a, 120b) to the second set of tray holding
positions (160m) at least while the first set of tray holding positions (1600) manually

receives one or more of the consumables containers (30) from the operator.

The consumables container loading/unloading system (100) of any of claims 10 to 16,
wherein the loading/unloading tray (150) is configured to rotate about a tray axis (A1) and
thereby move the at least some of the plurality of tray holding positions (160) between the

operator access station (170) and the transfer system access station (180).
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The consumables container loading/unloading system (100) of any of claims 10 to 17,
wherein the operator access station (170) comprises a first cover (156) movable between
an open position (1560) and a closed position (156¢), wherein in the open position (1560),
the at least some of the plurality of tray holding positions (160) are accessible to the
operator, and in the closed position, the plurality of tray holding positions (160) is
inaccessible to the operator, and wherein the first cover (156) remains in the closed position
(156c) when the loading/unloading tray (150) i1s moving between the operator access

station (170) and the transfer system access station (180).

The consumables container loading/unloading system (100) of claim 18 further comprising
an interlock mechanism (157) configured to releasably hold the loading/unloading tray
(150) stationary when the first cover (156) 1s in the open position (1560) and allow the
loading/unloading tray (150) to move when the first cover (156) is in the closed position

(156¢).

The consumables container loading/unloading system (100) of any of claims 10 to 19,
wherein the transfer system access station (180) comprises a second cover (185), wherein
the second cover (185) comprises an access opening (186) aligned with one or more of the
plurality of tray holding positions (160), and wherein the access opening (186) is aligned
with the buffer opening (115) of the buffer storage (110).

The consumables container loading/unloading system (100) of claim 20, wherein the
transfer system (250) is configured to access the loading/unloading tray (150) by moving
vertically through the buffer opening (115) and the access opening (186) to transfer one or
more of the consumables containers (30) between the loading/unloading tray (150) and the
buffer storage (110) and/or between the loading/unloading tray (150) and the at least one
storage magazine (120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 1 to 21,
wherein the at least one storage magazine (120, 120a, 120b) comprises a third cover (126,

126a, 126b) configured to cover at least some of the plurality of carriers (130), and wherein
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the third cover (126, 126a, 126b) comprises a storage opening (127, 127a, 127b) aligned
with the remaining of the plurality of carriers (130).

The consumables container loading/unloading system (100) of claim 22, wherein the third
cover (126, 126a, 126b) further comprises a lid (128) attached to the third cover (126, 126a,
126b), wherein the lid (128) is movable between an open position (1280) and a closed
position (128c), wherein in the open position (1280) of the lid (128), the remaining of the
plurality of carriers (130) are accessible to the transfer system (250), and wherein in the
closed position (128c) of the lid (128), the plurality of carriers (130) is inaccessible to the
transfer system (250).

The consumables container loading/unloading system (100) of any of claims 1 to 23,
wherein the transfer system (250) comprises a pick-and-place device (250p), wherein at
least one of the consumables containers (30) comprises a neck (32) and/or a tab (34), and
wherein the pick-and-place device (250p) comprises a gripper (36) configured to engage
the neck (32) and/or the tab (34) and thereby transfer the at least one of the consumables

containers (30) to or from the at least one storage magazine (120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 1 to 23,
wherein the transfer system (250) comprises a pick-and-place device (250p), wherein at
least one of the consumables containers (30) is detachably coupled to an adapter (40),
wherein the adapter (40) comprises a tab (44), and wherein the pick-and-place device
(250p) comprises a gripper (36) configured to engage the tab (44) and thereby transfer the
at least one of the consumables containers (30) to or from the at least one storage magazine

(120, 120a, 120b).

The consumables container loading/unloading system (100) of claim 24 or 25, wherein the
pick-and-place device (250p) further comprises an authenticator (37) disposed on the
gripper (36), and wherein the authenticator (37) comprises a sensor (38) configured to

authenticate one or more of the consumables containers (30) engaged by the gripper (36).
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The consumables container loading/unloading system (100) of any of claims 1 to 26,

wherein the transfer system (250) is configured to rotate about a transfer axis (A2).

The consumables container loading/unloading system (100) of any of claims 1 to 27,

wherein the loading/unloading tray (150) is temperature controlled.

The consumables container loading/unloading system (100) of any of claims 3 to 28,

wherein the buffer storage (110) is temperature controlled.

The consumables container loading/unloading system (100) of any of claims 1 to 29,
wherein the at least one analyzer arrangement (20) comprises a first analyzer arrangement
(201) and a second analyzer arrangement (200), each of the first and second analyzer
arrangements (201, 200) comprises the active mode (12) and the idle mode (14) and is
configured to consume the at least liquid consumables (30L) when 1n the active mode (12),
and wherein the loading/unloading tray (150) is configured to manually receive one or
more of the consumables containers (30) from the operator at least while at least one of the

first and second analyzer arrangements (201, 200) is in the active mode (12).

The consumables container loading/unloading system (100) of any of claims 1 to 30,
wherein the at least one storage magazine (120, 120a, 120b) comprises a first storage
magazine (120a) and a second storage magazine (120b), each of the first storage magazine
(120a) and the second storage magazine (120b) comprising the plurality of carriers (130),
and wherein the transfer system (250) is further configured to automatically transfer one
or more of the consumables containers (30) between the loading/unloading tray (150) and

the first and second storage magazines (120a, 120b).

The consumables container loading/unloading system (100) of claim 31, wherein the
transfer system (250) 1s configured to transfer one or more of the consumables containers

(30) between the first storage magazine (120a) and the second storage magazine (120b).
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The consumables container loading/unloading system (100) of any of claims 1 to 32,
wherein the transfer system (250) and the loading/unloading tray (150) are configured to
rearrange at least one of the consumables containers (30) removably held by the at least
one storage magazine (120, 120a, 120b) in a first holding position by transferring the at
least one of the consumables containers (30) to the loading/unloading tray (150) and
transferring the at least one of the consumables containers (30) to the at least one storage

magazine (120, 120a, 120b) in a second holding position.

The consumables container loading/unloading system (100) of any of claims 3 to 32,
wherein the transfer system (250) and the buffer storage (110) are configured to rearrange
at least one of the consumables containers (30) removably held by the at least one storage
magazine (120, 120a, 120b) in a first holding position by transferring the at least one of the
consumables containers (30) to the buffer storage (110) and transferring the at least one of
the consumables containers (30) to the at least one storage magazine (120, 120a, 120b) in

a second holding position.

The consumables container loading/unloading system (100) of claim 33 or 34, wherein the
at least one of the consumables containers (30) removably held by the at least one storage

magazine (120, 120a, 120b) is rearranged to correspond to a test order.

The consumables container loading/unloading system (100) of claim 33 or 34, wherein the
at least one of the consumables containers (30) removably held by the at least one storage
magazine (120, 120a, 120b) 1s rearranged to correct a location of the at least one of the

consumables containers (30).

The consumables container loading/unloading system (100) of any of claims 1 to 36 further
comprising a waste disposal station (190), wherein the transfer system (250) transfers one
or more of the consumables containers (30) from the at least one storage magazine (120,
120a, 120b) to the waste disposal station (190) upon detecting that the one or more of the
consumables containers (30) contain the liquid consumables (30L) below a predetermined

threshold volume.
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The consumables container loading/unloading system (100) of any of claims 3 to 37 further
comprising a scheduler (205) configured to identify and/or create a container access period
of the at least one storage magazine (120, 120a, 120b) when the at least one analyzer
arrangement (20, 201, 200) 1s in the active mode (12), wherein the transfer system (250)
transfers at least one of the consumables containers (30) between the at least one storage
magazine (120, 120a, 120b) and the loading/unloading tray (150) and/or between the at
least one storage magazine (120, 120a, 120b) and the buffer storage (110) in the container

access period without affecting a timing of the active mode (12).

The consumables container loading/unloading system (100) of claim 38, wherein the

scheduler (205) 1s included 1n a controller (200) of the automated analyzer (10).

The consumables container loading/unloading system (100) of claim 39, wherein the
scheduler (205) includes software stored in a non-transient memory (210) of the controller

(200).

A consumables container loading/unloading system (100) for an automated analyzer (10),
the automated analyzer having at least one analyzer arrangement (20, 201, 200) with an
active mode (12) and an idle mode (14), the at least one analyzer arrangement (20, 201,
200) configured to consume at least liquid consumables (30L) when in the active mode
(12), the liquid consumables (30L) delivered to the automated analyzer (10) via one or
more consumables containers (30) and delivered to the at least one analyzer arrangement
(20, 201, 200) via automated pipetting when the at least one analyzer arrangement (20, 201,
200) 1s in the active mode (12), the consumables container loading/unloading system (100)
comprising;

at least one storage magazine (120, 120a, 120b) comprising a plurality of carriers
(130), each of the plurality of carriers (130) configured to removably hold at least one of
the consumables containers (30), the at least one storage magazine (120, 120a, 120b)
configured to manually receive one or more of the consumables containers (30) from an

operator while the at least one analyzer arrangement (20, 201, 200) is in the idle mode (14);,
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a loading/unloading tray (150) configured to manually receive one or more of the
consumables containers (30) from the operator at least while the at least one analyzer
arrangement (20, 201, 200) 1s in the active mode (12);

a buffer storage (110) vertically located at a different level than the
loading/unloading tray (150), wherein the buffer storage (110) comprises a plurality of
buffer holding positions (112), each of the plurality of buffer holding positions (112)
configured to removably hold at least one of the consumables containers (30); and

a transfer system (250) configured to automatically transfer one or more of the
consumables containers (30) between the loading/unloading tray (150) and the buffer
storage (110) and/or between the loading/unloading tray (150) and the at least one storage
magazine (120, 120a, 120b) at least while the at least one analyzer arrangement (20, 201,
200) 1s in the active mode (12).

The consumables container loading/unloading system (100) claim 41, wherein the transfer
system (250) transfers one or more of the consumables containers (30) between the at least
one storage magazine (120, 120a, 120b) and the buffer storage (110) at least while the
liquid consumables (30L) are delivered from the at least one storage magazine (120, 120a,

120b) to the automated analyzer (10) via automated pipetting.

The consumables container loading/unloading system (100) of claim 41 or 42, wherein the
buffer storage (110) is vertically located at a higher level than the loading/unloading tray
(150).

The consumables container loading/unloading system (100) of any of claims 41 to 43,
wherein the buffer storage (110) is vertically located at a same level as the at least one

storage magazine (120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 41 to 44,
wherein the loading/unloading tray (150) is vertically located at a different level than the
at least one storage magazine (120, 120a, 120b).
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The consumables container loading/unloading system (100) of any of claims 41 to 45,
wherein the buffer storage (110) comprises a first portion (110a) and a second portion
(110b) spaced apart from the first portion (110a), wherein the first portion (110a) and the
second portion (110b) define a buffer opening (115) therebetween, and wherein the first
portion (110a) comprises a first set of buffer holding positions (112a) from the plurality of
buffer holding positions (112) and the second portion (110b) comprises a second set of
buffer holding positions (112b) from the plurality of buffer holding positions (112).

The consumables container loading/unloading system (100) of claim 46, wherein the
transfer system (250) is configured to access the loading/unloading tray (150) by moving
vertically through the buffer opening (115) to transfer one or more of the consumables
containers (30) between the loading/unloading tray (150) and the buffer storage (110)
and/or between the loading/unloading tray (150) and the at least one storage magazine

(120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 41 to 47
further comprising:

an operator access station (170) configured to allow the operator to manually access
the loading/unloading tray (150) at least while the at least one analyzer arrangement (20,
201, 200) is 1n the active mode (12); and

a transfer system access station (180) separate from the operator access station
(170) and configured to allow the transfer system (250) to access the loading/unloading
tray (150), wherein the transfer system access station (180) is inaccessible to the operator

at least while the at least one analyzer arrangement (20, 201, 200) is in the active mode

(12).

The consumables container loading/unloading system (100) of claim 48, wherein the
loading/unloading tray (150) comprises a plurality of tray holding positions (160), wherein
each of the plurality of tray holding positions (160) is configured to removably hold one or
more of the consumables containers (30), wherein at least some of the plurality of tray

holding positions (160) are accessible by the operator through the operator access station
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(170), and wherein the loading/unloading tray (150) is configured to move the at least some
of the plurality of tray holding positions (160) between the operator access station (170)
and the transfer system access station (180) at least while the at least one analyzer

arrangement (20, 201, 200) is in the active mode (12).

The consumables container loading/unloading system (100) of claim 49, wherein:

upon determining that the loading/unloading tray (150) is unavailable to manually
receive additional consumables containers (30), the loading/unloading tray (150) moves
the at least some of the plurality of tray holding positions (160) from the operator access
station (170) to the transfer system access station (180);

the transfer system (250) removes one or more of the consumables containers (30)
from the at least some of the plurality of tray holding positions (160) to the buffer storage
(110); and

after transfer of the one or more of the consumables containers (30) from the at
least some of the plurality of tray holding positions (160), the loading/unloading tray (150)
is configured to move the at least some of the plurality of tray holding positions (160) to
the operator access station (170) for manually receiving the additional consumables

containers (30) from the operator.

The consumables container loading/unloading system (100) of claim 49, wherein the
transfer system (250) 1s configured to transfer a required number of the consumables
containers (30) from the at least one storage magazine (120, 120a, 120b) to the buffer
storage (110) upon determining that the plurality of carriers (130) of the at least one storage
magazine (120, 120a, 120b) does not currently include a sufficient number of empty
carriers to accommodate the one or more manually received consumables containers (30),
and wherein the transfer system (250) is configured to transfer the one or more manually
received consumables containers (30) from at least one of the plurality of tray holding
positions (160) to the plurality of carriers (130) of the at least one storage magazine (120,

120a, 120b) after removal of the required number of the consumables containers (30).
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The consumables container loading/unloading system (100) of any of claims 49 to 51,
wherein the plurality of tray holding positions (160) comprises a first set of tray holding
positions (1600) and a second set of tray holding positions (160m), wherein the first set of
tray holding positions (1600) is reserved to manually receive one or more of the
consumables containers (30) from the operator and is unable to receive one or more of the
consumables containers (30) from the transfer system (250), and wherein the second set of
tray holding positions (160m) is reserved to receive one or more of the consumables
containers (30) from the transfer system (250) and is unable to manually receive one or

more of the consumables containers (30) from the operator.

The consumables container loading/unloading system (100) of claim 52, wherein the
loading/unloading tray (150) selectively moves the first set of tray holding positions (1600)
to the operator access station (170) for manually receiving one or more of the consumables
containers (30) from the operator, and wherein the loading/unloading tray (150) selectively
moves the first set of tray holding positions (1600) to the transfer system access station
(180) for removal of one or more of the consumables containers (30) from the first set of
tray holding positions (1600) by the transfer system (250) after manually receiving one or

more of the consumables containers (30) from the operator.

The consumables container loading/unloading system (100) of claim 52 or 53, wherein the
loading/unloading tray (150) selectively moves the second set of tray holding positions
(160m) to the transfer system access station (180) for receiving one or more of the
consumables containers (30) from the transfer system (250), and wherein the
loading/unloading tray (150) selectively moves the second set of tray holding positions
(160m) to the operator access station (170) for manual removal of one or more of the
consumables containers (30) from the second set of tray holding positions (160m) by the

operator.

The consumables container loading/unloading system (100) of any of claims 52 to 54,
wherein the transfer system (250) transfers one or more of the consumables containers (30)

from the at least one storage magazine (120, 120a, 120b) to the second set of tray holding
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positions (160m) at least while the first set of tray holding positions (1600) manually

receives one or more of the consumables containers (30) from the operator.

The consumables container loading/unloading system (100) of any of claims 49 to 55,
wherein the loading/unloading tray (150) is configured to rotate about a tray axis (A1) and
thereby move the at least some of the plurality of tray holding positions (160) between the

operator access station (170) and the transfer system access station (180).

The consumables container loading/unloading system (100) of any of claims 49 to 56,
wherein the operator access station (170) comprises a first cover (156) movable between
an open position (1560) and a closed position (156¢), wherein in the open position (1560),
the at least some of the plurality of tray holding positions (160) are accessible to the
operator, and in the closed position, the plurality of tray holding positions (160) is
inaccessible to the operator, and wherein the first cover (156) remains in the closed position
(156c) when the loading/unloading tray (150) i1s moving between the operator access

station (170) and the transfer system access station (180).

The consumables container loading/unloading system (100) of claim 57 further comprising
an interlock mechanism (157) configured to releasably hold the loading/unloading tray
(150) stationary when the first cover (156) 1s in the open position (1560) and allow the
loading/unloading tray (150) to move when the first cover (156) is in the closed position

(156¢).

The consumables container loading/unloading system (100) of any of claims 49 to 58,
wherein the transfer system access station (180) comprises a second cover (185), wherein
the second cover (185) comprises an access opening (186) aligned with one or more of the
plurality of tray holding positions (160), and wherein the access opening (186) is aligned
with the buffer opening (115) of the buffer storage (110).

The consumables container loading/unloading system (100) of claim 59, wherein the

transfer system (250) is configured to access the loading/unloading tray (150) by moving
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vertically through the buffer opening (115) and the access opening (186) to transfer one or
more of the consumables containers (30) between the loading/unloading tray (150) and the
buffer storage (110) and/or between the loading/unloading tray (150) and the at least one
storage magazine (120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 41 to 60,
wherein the at least one storage magazine (120, 120a, 120b) comprises a third cover (126,
126a, 126b) configured to cover at least some of the plurality of carriers (130), and wherein
the third cover (126, 126a, 126b) comprises a storage opening (127, 127a, 127b) aligned
with the remaining of the plurality of carriers (130).

The consumables container loading/unloading system (100) of claim 61, wherein the third
cover (126, 126a, 126b) further comprises a lid (128) attached to the third cover (126, 126a,
126b), wherein the lid (128) is movable between an open position (1280) and a closed
position (128c), wherein in the open position (1280) of the lid (128), the remaining of the
plurality of carriers (130) are accessible to the transfer system (250), and wherein in the
closed position (128c) of the lid (128), the plurality of carriers (130) is inaccessible to the
transfer system (250).

The consumables container loading/unloading system (100) of any of claims 41 to 62,
wherein the transfer system (250) comprises a pick-and-place device (250p), wherein at
least one of the consumables containers (30) comprises a neck (32) and/or a tab (34), and
wherein the pick-and-place device (250p) comprises a gripper (36) configured to engage
the neck (32) and/or the tab (34) and thereby transfer the at least one of the consumables

containers (30) to or from the at least one storage magazine (120, 120a, 120b).

The consumables container loading/unloading system (100) of any of claims 41 to 62,
wherein the transfer system (250) comprises a pick-and-place device (250p), wherein at
least one of the consumables containers (30) is detachably coupled to an adapter (40),
wherein the adapter (40) comprises a tab (44), and wherein the pick-and-place device
(250p) comprises a gripper (36) configured to engage the tab (44) and thereby transfer the
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at least one or more of the consumables containers (30) to or from the at least one storage

magazine (120, 120a, 120b).

The consumables container loading/unloading system (100) of claim 63 or 64, wherein the
pick-and-place device (250p) further comprises an authenticator (37) disposed on the
gripper (36), and wherein the authenticator (37) comprises a sensor (38) configured to

authenticate one or more of the consumables containers (30) engaged by the gripper (36).

The consumables container loading/unloading system (100) of any of claims 41 to 65,

wherein the transfer system (250) is configured to rotate about a transfer axis (A2).

The consumables container loading/unloading system (100) of any of claims 41 to 66,

wherein the loading/unloading tray (150) is temperature controlled.

The consumables container loading/unloading system (100) of any of claims 41 to 67,

wherein the buffer storage (110) is temperature controlled.

The consumables container loading/unloading system (100) of any of claims 41 to 68,
wherein the at least one analyzer arrangement (20) comprises a first analyzer arrangement
(201) and a second analyzer arrangement (200), each of the first and second analyzer
arrangements (201, 200) comprises the active mode (12) and the idle mode (14) and is
configured to consume the at least liquid consumables (30L) when 1n the active mode (12),
and wherein the loading/unloading tray (150) is configured to manually receive one or
more of the consumables containers (30) from the operator at least while at least one of the

first and second analyzer arrangements (201, 200) is in the active mode (12).

The consumables container loading/unloading system (100) of any of claims 41 to 69,
wherein the at least one storage magazine (120, 120a, 120b) comprises a first storage
magazine (120a) and a second storage magazine (120b), each of the first storage magazine
(120a) and the second storage magazine (120b) comprising the plurality of carriers (130),

and wherein the transfer system (250) is further configured to automatically transfer one
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or more of the consumables containers (30) between the loading/unloading tray (150) and

the first and second storage magazines (120a, 120b).

The consumables container loading/unloading system (100) of claim 70, wherein the
transfer system (250) 1s configured to transfer one or more of the consumables containers

(30) between the first storage magazine (120a) and the second storage magazine (120b).

The consumables container loading/unloading system (100) of any of claims 41 to 71,
wherein the transfer system (250) and the loading/unloading tray (150) are configured to
rearrange at least one of the consumables containers (30) removably held by the at least
one storage magazine (120, 120a, 120b) in a first holding position by transferring the at
least one of the consumables containers (30) to the loading/unloading tray (150) and
transferring the at least one of the consumables containers (30) to the at least one storage

magazine (120, 120a, 120b) in a second holding position.

The consumables container loading/unloading system (100) of any of claims 41 to 71,
wherein the transfer system (250) and the buffer storage (110) are configured to rearrange
at least one of the consumables containers (30) removably held by the at least one storage
magazine (120, 120a, 120b) in a first holding position by transferring the at least one of the
consumables containers (30) to the buffer storage (110) and transferring the at least one of
the consumables containers (30) to the at least one storage magazine (120, 120a, 120b) in

a second holding position.

The consumables container loading/unloading system (100) of claim 72 or 73, wherein the
at least one of the consumables containers (30) removably held by the at least one storage

magazine (120, 120a, 120b) is rearranged to correspond to a test order.

The consumables container loading/unloading system (100) of claim 72 or 73, wherein the
at least one of the consumables containers (30) removably held by the at least one storage
magazine (120, 120a, 120b) 1s rearranged to correct a location of the at least one of the

consumables containers (30).
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The consumables container loading/unloading system (100) of any of claims 41 to 75
further comprising a waste disposal station (190), wherein the transfer system (250)
transfers one or more of the consumables containers (30) from the at least one storage
magazine (120, 120a, 120b) to the waste disposal station (190) upon detecting that the one
or more of the consumables containers (30) contain the liquid consumables (30L) below a

predetermined threshold volume.

The consumables container loading/unloading system (100) of any of claims 41 to 76
further comprising a scheduler (205) configured to identify and/or create a container access
period of the at least one storage magazine (120, 120a, 120b) when the at least one analyzer
arrangement (20, 201, 200) 1s in the active mode (12), wherein the transfer system (250)
transfers at least one of the consumables containers (30) between the at least one storage
magazine (120, 120a, 120b) and the loading/unloading tray (150) and/or between the at
least one storage magazine (120, 120a, 120b) and the buffer storage (110) in the container

access period without affecting a timing of the active mode (12).

The consumables container loading/unloading system (100) of claim 77, wherein the

scheduler (205) 1s included 1n a controller (200) of the automated analyzer (10).

The consumables container loading/unloading system (100) of claim 78, wherein the
scheduler (205) includes software stored in a non-transient memory (210) of the controller

(200).

A method (500) of loading/unloading one or more consumables containers (30) for an
automated analyzer (10), the method (500) comprising:
providing (510) the automated analyzer (10), the automated analyzer (10)
comprising;
at least one analyzer arrangement (20, 201, 200) that consumes at least liquid
consumables (30L) delivered to the automated analyzer (10) via one or more

consumables containers (30), wherein the at least one analyzer arrangement (20,
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201, 200) further comprises an active mode (12) and an idle mode (14), and
wherein the at least one analyzer arrangement (20, 201, 200) consumes the at least
liquid consumables (30L) when the at least one analyzer arrangement (20, 201,
200) 1s in the active mode (12);
at least one storage magazine (120, 120a, 120b) comprising a plurality of
carriers (130), each of the plurality of carriers (130) configured to removably hold
at least one of the consumables containers (30);
a loading/unloading tray (150) comprising a plurality of tray holding positions
(160), each of the plurality of tray holding positions (160) configured to
removably hold at least one of the consumables containers (30); and
a transfer system (250);
manually loading (520) one or more of the consumables containers (30) into at
least one of the plurality of tray holding positions (160) of the loading/unloading tray
(150) at least while the at least one analyzer arrangement (20, 201, 200) is in the active
mode (12); and
transferring (530), via the transfer system (250), one or more of the consumables
containers (30) to or from the at least one storage magazine (120, 120a, 120b) while one
or more of the consumables containers (30) are manually loaded into the at least one of

the plurality of tray holding positions (160) of the loading/unloading tray (150).

The method (500) of claim 80 further comprises transferring, via the transfer system (250),
one or more of the consumables containers (30) between the at least one storage magazine
(120, 120a, 120b) and the loading/unloading tray (150) at least while one or more of the
consumables containers (30) are manually loaded into the at least one of the plurality of

tray holding positions (160) of the loading/unloading tray (150).

The method (500) of claim 80 or 81 further comprises transferring, via the transfer system
(250), one or more of the consumables containers (30) between the at least one storage
magazine (120, 120a, 120b) and a buffer storage (110) vertically located at a different level

than the loading/unloading tray (150) at least while one or more of the consumables
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containers (30) are manually loaded into the at least one of the plurality of tray holding

positions (160) of the loading/unloading tray (150).

The method (500) of claim 82, wherein the transfer system (250) transfers one or more of
the consumables containers (30) between the at least one storage magazine (120, 120a,
120b) and the buffer storage (110) at least while the at least one analyzer arrangement (20,

201, 200) consumes the at least liquid consumables (30L).

The method (500) of claim 82 or 83 further comprises moving the transfer system (250)
vertically through a buffer opening (115) of the buffer storage (110) in order to access the
loading/unloading tray (150) to transfer one or more of the consumables containers (30)
between the loading/unloading tray (150) and the buffer storage (110) and/or between the
loading/unloading tray (150) and the at least one storage magazine (120, 120a, 120b).

The method (500) of any of claims 80 to 84 further comprises moving, via the
loading/unloading tray (150), at least some of the plurality of tray holding positions (160)
of the loading/unloading tray (150) between an operator access station (170) and a transfer
system access station (180) at least while the at least one analyzer arrangement (20, 201,
200) is in the active mode (12) when a first cover (156) of the operator access station (170)
1s 1n a closed position (156c), and wherein the first cover (156) remains in the closed
position (156c) when the at least some of the plurality of tray holding positions (160) are
moving between the operator access station (170) and the transfer system access station

(180).

The method (500) of claim 85 further comprising opening the first cover (156) to an open
position (1560) to access the at least some of the plurality of tray holding positions (160)
configured to manually receive one of more of the consumables containers (30) at least

while the at least one analyzer arrangement (20, 201, 200) 1s in the active mode (12).

The method (500) of claim 86 further comprises releasably holding, via an interlock
mechanism (157), the loading/unloading tray (150) stationary when the first cover (156) is
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in the open position (1560), wherein the interlock mechanism (157) allows the
loading/unloading tray (150) to move when the first cover (156) is in the closed position

(156¢).

The method (500) of any of claims 85 to 87 further comprising:

moving the at least some of the plurality of tray holding positions (160) from the
operator access station (170) to the transfer system access station (180) upon determining
that the at least some of the plurality of tray holding positions (160) of the
loading/unloading tray (150) are unavailable for manually loading additional consumables
containers (30);

removing, via the transfer system (250), one or more of the consumables containers
(30) from the at least some of the plurality of tray holding positions (160) to the buffer
storage (110); and

moving the at least some of the plurality of tray holding positions (160) to the
operator access station (170) for manually loading the additional consumables containers
(30) after transfer of the one or more of the consumables containers (30) from the at least

some of the plurality of tray holding positions (160).

The method (500) of any of claims 80 to 88 further comprises:

determining that the plurality of carriers (130) of the at least one storage magazine
(120, 120a, 120b) does not currently include a sufficient number of empty carriers to
accommodate the one or more manually loaded consumables containers (30);

removing, via the transfer system (250), at least a required number of the
consumables containers (30) from occupied carriers from the plurality of carriers (130) of
the at least one storage magazine (120, 120a, 120b) to prepare at least the sufficient
number of empty carriers to receive the one or more manually loaded consumable
containers (30); and

transferring, via the transfer system (250), the one or more manually loaded
consumables containers (30) from the at least one of the plurality of tray holding positions
(160) to the plurality of carriers (130) of the at least one storage magazine (120, 120a,
120b).
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The method (500) of claim 89, wherein at least removing at least the required number of
the consumables containers (30) from the occupied carriers occurs when the at least one

analyzer arrangement (20, 201, 200) is in the active mode (12).

The method (500) of claim 89 or 90, wherein transferring the one or more manually loaded
consumables containers from the at least one of the plurality of tray holding positions (160)
to the plurality of carriers (130) occurs when the at least one analyzer arrangement (20,

201, 200) is 1n the active mode (12).

The method (500) of any of claims 89 to 91 further comprises transferring, via the transfer
system (250), at least some of the required number of the consumables containers (30)

removed from the occupied carriers to the loading/unloading tray (150).

The method (500) of any of claims 89 to 92 further comprises transferring, via the transfer
system (250), at least some of the required number of the consumables containers (30)

removed from the occupied carriers to the buffer storage (110).

The method (500) of any of claims 89 to 93 further comprises transferring, via the transfer
system (250), at least some of the one or more manually loaded consumables containers
(30) from the at least one of the plurality of tray holding positions (160) to the buffer
storage (110) prior to transfer to the plurality of carriers (130) of the at least one storage

magazine (120, 120a, 120b).

The method (500) of any of claims 89 to 94 further comprises:

transferring, via the transfer system (250), at least one of the one or more manually
loaded consumables containers (30) having a higher priority from the at least one of the
plurality of tray holding positions (160) to the plurality of carriers (130) of the at least one
storage magazine (120, 120a, 120b); and

transferring, via the transfer system (250), at least some of the one or more

manually loaded consumables containers (30) having a lower priority from the at least one
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of the plurality of tray holding positions (160) to the buffer storage (110) prior to
transferring the at least some of the one or more manually loaded consumables containers
(30) having the lower priority to the plurality of carriers (130) of the at least one storage
magazine (120, 120a, 120b).

The method (500) of any of claims 89 to 95 further comprises transferring, via the transfer
system (250), at least some of the required number of the consumables containers (30)
removed from the occupied carriers to a waste disposal station (190) upon detecting that
the one or more of the consumables containers (30) contain the liquid consumables (30L)

below a predetermined threshold volume.

The method (500) of any of claims 80 to 88 further comprises:

determining that the plurality of carriers (130) of the at least one storage magazine
(120, 120a, 120b) does not currently include a sufficient number of empty carriers to
accommodate the one or more manually loaded consumables containers (30);

removing, via the transfer system (250), at least a permissible number of the
consumables containers (30) from occupied carriers of the plurality of carriers (130) of
the at least one storage magazine (120, 120a, 120b) without affecting a timing of the
active mode (12) of the at least one analyzer arrangement (20, 201, 200);

transferring, via the transfer system (250), some of one or more manually loaded
consumables containers (30) from the at least one of the plurality of tray holding positions
(160) to available empty carriers of the plurality of carriers (130) of the at least one storage
magazine (120, 120a, 120b) after removal of at least the permissible number of the
consumables containers (30); and

transferring, via the transfer system (250), the remaining of the one or more
manually loaded consumables containers (30) from the at least one of the tray holding

positions to the buffer storage (110).

The method (500) of claim 97 further comprises:
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determining that the plurality of carriers (130) of the at least one storage magazine
(120, 120a, 120b) currently includes a sufficient number of empty carriers to accommodate

the remaining of the one or more manually loaded consumables containers (30); and

transferring, via the transfer system (250), the remaining of the one or more
manually loaded consumables containers (30) from the buffer storage (110) to the

sufficient number of empty carriers of the at least one storage magazine (120, 120a, 120b).

The method (500) of any of claims 89 to 98 further comprises warning an operator if the
plurality of carriers (130) of the at least one storage magazine (120, 120a, 120b) currently
does not include the sufficient number of empty carriers to accommodate the one or more

manually loaded consumables containers (30).

The method (500) of any of claims 89 to 99 further comprises collecting an operator input
from an operator if the plurality of carriers (130) of the at least one storage magazine (120,
120a, 120b) currently does not include the sufficient number of empty carriers to

accommodate the one or more manually loaded consumables containers (30).

The method (500) of claim 100, wherein the operator input comprises defining the
consumables containers (30) to be removed from the occupied carriers of the plurality of

carriers (130) of the at least one storage magazine (120, 120a, 120b).

The method (500) of any of claims 85 to 101 further comprises:

reserving a first set of tray holding positions (1600) from the plurality of tray
holding positions (160) of the loading/unloading tray (150) for manual loading of one or
more of the consumables containers (30), such that the first set of tray holding positions
(1600) 1s unable to receive one or more of the consumables containers (30) from the
transfer system (250); and

reserving a second set of tray holding positions (160m) from the plurality of tray
holding positions (160) of the loading/unloading tray (150) for receiving one or more of

the consumables containers (30) from the transfer system (250), such that the second set of
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tray holding positions (160m) is unavailable for manual loading of one or more of the

consumables containers (30).

The method (500) of claim 102 further comprises:

moving the first set of tray holding positions (1600) to the operator access station
(170) for manual loading of one or more of the consumables containers (30); and

moving the first set of tray holding positions (1600) to the transfer system access
station (180) for removal of one or more of the consumables containers (30) from the first

set of tray holding positions (1600) by the transfer system (250) after manual loading.

The method (500) of claim 102 or 103 further comprises:

moving the second set of tray holding positions (160m) to the transfer system access
station (180) for receiving one or more of the consumables containers (30) from the transfer
system (250); and

moving the second set of tray holding positions (160m) to the operator access
station (170) for manual removal of one or more of the consumables containers (30) from

the second set of tray holding positions (160m).

The method (500) of any of claims 102 to 104 further comprises transferring, via the
transfer system (250), one or more of the consumables containers (30) from the at least one
storage magazine (120, 120a, 120b) to the second set of tray holding positions (160m) at
least while one or more of the consumables containers (30) are manually loaded into the at

least one of the plurality of tray holding positions (160) of the loading/unloading tray (150).

The method (500) of any of claims 84 to 105, wherein the transfer system access station
(180) comprises a second cover (185), wherein the second cover (185) comprises an access
opening (186) aligned with one or more of the plurality of tray holding positions (160), and
wherein the access opening (186) is aligned with the buffer opening (115) of the buffer
storage (110).
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107.

108.

109.

110.

I11.

112.

95

The method (500) of any of claim 80 to 106, wherein the at least one storage magazine
(120, 120a, 120b) comprises a third cover (126, 126a, 126b) configured to cover at least
some of the plurality of carriers (130), and wherein the third cover (126, 126a, 126b)
comprises a storage opening (127, 127a, 127b) aligned with remaining of the plurality of

carriers (130).

The method (500) of claim 107 further comprising moving a lid (128) of the third cover
(126, 126a, 126b) between an open position (1280) and a closed position (128c), wherein
in the open position (1280) of the lid (128), at least some of the plurality of carriers (130)
are accessible to the transfer system (250), and wherein in the closed position (128¢) of the

lid (128), the plurality of carriers (130) is inaccessible to the transfer system (250).

The method (500) of claim 107 or 108 further comprising opening the third cover (126,
126a, 126b) to access the plurality of carriers (130) of the at least one storage magazine
(120, 120a, 120b) when the at least one analyzer arrangement (20, 201, 200) 1s in the idle
mode (14).

The method (500) of any of claims 80 to 109 further comprising reading respective

identifiers (39) of one or more of the consumables containers (30).

The method (500) of claim 110, wherein the transfer system (250) comprises a sensor
disposed on a gripper (36) configured to read the identifiers (39) of one or more of the

consumables containers (30).

The method (500) of any of claims 80 to 111, wherein the at least one storage magazine
(120, 120a, 120b) comprises a first storage magazine (120a) and a second storage magazine
(120b), each of the first storage magazine (120a) and the second storage magazine (120b)
comprising the plurality of carriers (130), the method (500) further comprises
automatically transferring, via the transfer system (250), one or more of the consumables
containers (30) between the loading/unloading tray (150) and the first and second storage

magazines (120a, 120b).
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113.

114.

115.

96

The method (500) of claim 112 further comprising transferring one or more of the
consumables containers (30), via the transfer system (250), between the first storage

magazine (120a) and the second storage magazine (120b).

The method (500) of any of claims 82 to 113 further comprising rearranging at least one
of the consumables containers (30) removably held by the at least one storage magazine
(120, 120a, 120b) in a first holding position by transferring the at least one of the
consumables containers (30) to the loading/unloading tray (150) or the buffer storage (110)
and transferring the at least one of the consumables containers (30) to the at least one

storage magazine (120, 120a, 120b) in a second holding position.

The method (500) of any of claims 82 to 114 further comprising identifying and/or creating,
via a scheduler (205), a container access period of the at least one storage magazine (120,
120a, 120b), and transferring, via the transfer system (250), at least one of the consumables
containers (30) between the at least one storage magazine (120, 120a, 120b) and the
loading/unloading tray (150) and/or between the at least one storage magazine (120, 120a,

120b) and the buffer storage (110) in the container access period.



WO 2023/073667

1/50

170

PCT/1IB2022/060485

FiG. 1

100




PCT/1IB2022/060485

WO 2023/073667

2/50

9024021 —+
081 =~

D021 021
== (151




PCT/1IB2022/060485

WO 2023/073667

3/50

Ve DIA

984 0€

044
mmw \

— 3961°951

g8 1

9021081

==

i i

081
I~ 08

02 08!

AN

/
057 042142 /

0821'831




PCT/1IB2022/060485
4/50

WO 2023/073667

08 oor 04
1 / /
I

“ 0964°951

i \\.......\...\@..i —~ @ |

08 —1h |
= _fmm,mh

g \ P8l ,m
4021°021 A TTTBORE02E

= |

3 //

052 LIZ AW P1) /
AN 0§21'521



WO 2023/073667 PCT/1IB2022/060485
5/50

k]
&0
&
R
o Ny N A~ Wil e .
B
B
&3 ¢
3
S A AR T
— | S I
0 Y \ ™ ey
(5 V] / o
Reene Il
{ /
- ~8
3 Rxne,

FIG. 4



PCT/1IB2022/060485

WO 2023/073667

6/50

§ DIA

Qai'iel

ﬁ\ oo’ er/&
g21'92)

D422l

052



WO 2023/073667

112,112b

7/50

SRR

115

AW

110
i
N

12,1120

PCT/1IB2022/060485

v
110b

V%
110a

FiIG. 6



PCT/1IB2022/060485

WO 2023/073667

8/50




PCT/1IB2022/060485

WO 2023/073667

9/50

102

695§
4024021

962'58

09—




PCT/1IB2022/060485

WO 2023/073667

10/50

g8 OIA

69—

Q021081




WO 2023/073667

11/50

PCT/1IB2022/060485

}M,

o,

3

Reon

}M

150

100

FIG. 8C



PCT/1IB2022/060485

WO 2023/073667

12/50

69—

9021088 -




PCT/1IB2022/060485

WO 2023/073667

13/50

69—

4024021




PCT/1IB2022/060485

WO 2023/073667

14/50

D6 DIA

fog'0s y—

041 094
084 .

408" QL )LN\ NW& 08

651—h

Q028021

462'58
06t —
05—

TR K082 |

——DOZI'081
055

—00¢
—0¢




PCT/1IB2022/060485

WO 2023/073667

15/50

0el

X

30508
61—

4024021




PCT/1IB2022/060485

WO 2023/073667

16/50

69—

4024021




PCT/1IB2022/060485

WO 2023/073667

17/50

69—

9021088 -




PCT/1IB2022/060485

WO 2023/073667

18/50

0 OIA

fos‘oe

g 00}

044 ////V

05 :

0091°094

4
Wo9I'09)

30808

08!




PCT/1IB2022/060485

WO 2023/073667

19/50

VII DIA

fog'os 009109

69—

9021081 -

o0
ﬁ(\




PCT/1IB2022/060485

WO 2023/073667

20/50

11 OIA

69—

9021088 -

30808

0094091

o0
Kx‘(\




PCT/1IB2022/060485

WO 2023/073667

21/50

281081
651~

4024021




PCT/1IB2022/060485

WO 2023/073667

22/50

Vel "DIA

B85~}

9021088 -

962'58

05—




PCT/1IB2022/060485

WO 2023/073667

23/50

€1 OIA

B85~}

9021081 -

962'58

05—




PCT/1IB2022/060485

WO 2023/073667

24/50

Vel DIA

04i

69—

Q021081 —

fos'os 108

14

08




PCT/1IB2022/060485

WO 2023/073667

25/50

qri OI4

fos'os 308

69—

Q0241081 ——

‘08




PCT/1IB2022/060485

WO 2023/073667

26/50

OV "DIA

69—

Q021081

651
0024021




PCT/1IB2022/060485

WO 2023/073667

27/50

avl DIA

69—

Q021081 ——

fog‘os

208°08

651
0024021




PCT/1IB2022/060485

WO 2023/073667

28/50

69—

9021088 -




PCT/1IB2022/060485

WO 2023/073667

29/50

Avl ODIA

B85~}

9021088 -




PCT/1IB2022/060485
30/50

WO 2023/073667

Vel DIA

p0g;

044 \fog'os oci \
\ [V apg1

{ ’

m@/
65— g5
9021081 —— D071 021
952'63 — R
061 — oz
102
0l




PCT/1IB2022/060485

WO 2023/073667

31/50

51T OIA

69—

Q021081

651
0024021




PCT/1IB2022/060485

WO 2023/073667

32/50

DS "DIA

69—

Q021081 —

651
0024021




PCT/1IB2022/060485

WO 2023/073667

33/50

VoIl DIA

o0t

04 $08°08 P

3081°081

fogr'ost

Q021081 —

N

651—" |

fogi‘ost




PCT/1IB2022/060485

WO 2023/073667

34/50

2
AN

041 $08°08

0l NV

fogr'ost

X

69—

Q021081 —

q91 OIA

f08°08

851

0%

o0t

;4

2061081 e
!

fogi‘ost




PCT/1IB2022/060485

WO 2023/073667

35/50

D91 "DIA

fogr'ost

Q021081

A

651~ |




PCT/1IB2022/060485

WO 2023/073667

36/50

Vil "DIA

04t L0808

fosr'ost

Q021081

A

651~ |

fogi‘ost




PCT/1IB2022/060485

WO 2023/073667

37/50

fosr'ost

Q021081 —

N

651~ |

.1 OIA




PCT/1IB2022/060485

WO 2023/073667

38/50

LT "DIA

o0t

3081°081

! %Emﬁf
61~ |

Q021081 —




PCT/1IB2022/060485

WO 2023/073667

39/50

Ll "DIA

fogr'ost

Q021081 —~—

A

651~ |




PCT/1IB2022/060485

WO 2023/073667

40/50

fogr'ost

64—

Q021081 ——

N3

v

T e e e ™

V&I DIA

o0t

\

3081°081

. .l!.l!il:iu!i\.\\. o

fogi‘ost




PCT/1IB2022/060485

WO 2023/073667

41/50

fogr'ost

Q021081 —~—

46268 —
06f

N[

69—

81 OIA




PCT/1IB2022/060485

WO 2023/073667

42/50

D& "DIA

fogr'ost

Q021081 ——

A

651~ |




PCT/1IB2022/060485

WO 2023/073667

43/50

Vel DIA

o4t f08

0l MV

091
W oo o]

2
AN

fogr'ost

X

69—

Q021081 —

[

o0t

\

3081°081

)]




61 OIA

04 09 fog'oe »\\%MN

PCT/1IB2022/060485

WO 2023/073667

44/50

fogr'ost 08
| = 4 > ! i . m\w..\.;\ ,M mwm_ m ﬁm N

650 651
9021021 —— . D078 081
46268 — —— DGR Gy

064 -1 gz

— 102

0

T e e ™

. .l!.l!il:iu!i\.\\. o




PCT/1IB2022/060485

WO 2023/073667

45/50

D61 "DIA

04i

0l /m?

fog'os

084
851

W oo

2
AN

fogr'ost

X

69—

Q021081 ——

\

fog‘os

o0t

3081°081

[

]\

08

N«L 081081
{61

0024021




PCT/1IB2022/060485

WO 2023/073667

46/50

ael DIA

fog‘os
/ I

fogr'ost

X

69—

Q021081

—L081'08)

- 0§
N\\\}A 081081

85/
0024021




PCT/1IB2022/060485

WO 2023/073667

47/50

2650811
651

Q021081




PCT/1IB2022/060485

WO 2023/073667

48/50

[T OIA

.

AVEL DNIGVOINIYDONITVOT 40 SNOLLISOd DNITTIOH
AVEL AC ALVTVIYVId 40 UNO ISVHT LV OLNI QHAVOT ATIVONVIN HdV SHENIVINOD
SHTEVINNSNGD 40 HHOW ¥0 INO FTIHHM INIZVDVIN HDVHQOLS 3NO LSVAT LV WOYHA

0gg |0 OL SYANIV.INOD SHTEVINASNOD 40 HIOW MO ANO ‘WHLSAS YAASNVEL VIA “WHASNVYL

1

.

HOOW HALLOV NI ST LINFWHDNVAAY dHZATVNY BNO LSVHT LV 3T HM
ISVAT LY AVAL ONIGVOINVONIQVYOT 40 SNOLLISOd ONITIOH AVEL 40 ALTIVHEYId AO

07c ANO ISVAT LY OLNI S¥ENIVINOD SHTEVIWASNGCD HHL 40 HMOW HO ANO QVOT ATIVINVIN

1

o

HHZATVNY QALVINOLOY 3AIAOYEd

4139

%m\




WO 2023/073667

6004 S

49/50

Start 3\_ 804

PCT/1IB2022/060485

e

¥
64 >
¥
622
¥
624
¥
626
¥
628
No
¥ 634
Y
ﬁ& e85 %
836
v
838
]
1
632
i
¥
650 540

/
End = )=

FiG. 22




WO 2023/073667 PCT/1IB2022/060485
50/50

6008 S ( Start 3\_ 6§04

¥
>
¥
622
¥
624
¥
626
Y
628
No
634
¥
836
¥
638
]
¥
832
¥
840




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2022/060485

A. CLASSIFICATION OF SUBJECT MATTER
INV. GO1N35/02 GO1N35/04

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO1IN BO1lL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2019/284612 Al (BUSE DAVID A [US] ET
AL) 19 September 2019 (2019-09-19)

Y figures 1, 14-18, 36-38

paragraph [0017]

paragraph [0030]

paragraph [0173] - paragraph [0174]
paragraph [0181]

paragraph [0186]

paragraph [0214] - paragraph [0222]
paragraph [0276]

paragraph [0298] - paragraph [0302]
paragraph [0306] - paragraph [0330]

1-21,
24-60,
63-1086,
110-115
22,23,
61,62,
107-109

-/ —

|__x| Further documents are listed in the continuation of Box C.

‘;_I See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority elaim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

31 January 2023

Date of mailing of the international search report

10/02/2023

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Schrauwen, Annelore

Form PCTASA/210 {second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2022/060485

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

AL) 9 June 2016 (2016-06-09)
figure 22
paragraph [0037] - paragraph [0040]

Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y UsS 2018/267068 A1l (MORI TAKAMICHI [JP] ET 22,23,
AL) 20 September 2018 (2018-09-20) 61,62,
107-109
figures 1-10
paragraph [0002]
paragraph [0006]
paragraph [0036] - paragraph [0038]
paragraph [0046] - paragraph [0052]
paragraph [0070]
A WO 2021/166512 Al (HITACHI HIGH TECH CORP 1-115
[JP]) 26 August 2021 (2021-08-26)
paragraph [0016] - paragraph [0034];
figures 1, 15
A US 2016/161521 Al (SAKAIRI SUSUMU [JP] ET 1-115

Form PCTASA/210 {continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2022/060485
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2019284612 Al 19-09-2019 AU 2013202805 A1l 02-10-2014
AU 2014236196 Al 03-12-2015
AU 2016262653 Al 08-12-2016
CA 2903105 Al 25-09-2014
CA 2913698 a1l 25-09-2014
CA 2913701 Al 25-09-2014
Cca 2913705 Al 25-09-2014
CN 105188938 A 23-12-2015
CN 108441404 A 24-08-2018
CN 108456714 A 28-08-2018
CN 108456715 A 28-08-2018
CN 108467830 a 31-08-2018
CN 108479869 A 04-09-2018
CN 108490201 a 04-09-2018
CN 108546629 A 18-09-2018
CN 108627662 A 09-10-2018
EP 2969223 A2 20-01-2016
EP 3444035 a1 20-02-2019
EP 4049757 A2 31-08-2022
HK 1220161 a1l 28-04-2017
JP 6316931 B2 25-04-2018
JP 6564441 B2 21-08-2019
JP 6799625 B2 16-12-2020
JP 6807416 B2 06-01-2021
JP 6824306 B2 03-02-2021
JP 6906592 B2 21-07-2021
JP 6979043 B2 08-12-2021
JP 2016513975 A 19-05-2016
JP 2017060534 A 30-03-2017
JP 2018015006 A 01-02-2018
JP 2018015007 A 01-02-2018
JP 2019068858 A 09-05-2019
JP 2019068859 A 09-05-2019
JP 2019068860 A 09-05-2019
JP 2019071906 A 16-05-2019
JP 2019187450 A 31-10-2019
JP 2020039365 A 19-03-2020
JP 2021112217 A 05-08-2021
Us D971435 s 29-11-2022
Us 2016032358 Al 04-02-2016
Us 2016060680 Al 03-03-2016
Us 2017335373 Al 23-11-2017
Us 2018298426 Al 18-10-2018
Us 2018298427 Al 18-10-2018
uUs 2019284612 Al 19-09-2019
Us 2020239935 Al 30-07-2020
Us 2021017578 Al 21-01-2021
us 2021017579 Al 21-01-2021
uUs 2021079452 Al 18-03-2021
us 2021324445 Al 21-10-2021
uUs 2022162677 Al 26-05-2022
us 2022315989 Al 06-10-2022
Us 2022315990 Al 06-10-2022
us 2022364152 Al 17-11-2022
Us 2022364153 Al 17-11-2022
uUs 2022364154 Al 17-11-2022
Us 2022364155 Al 17-11-2022
WO 2014153193 A2 25-09-2014

Form PCTASA/210 (patent family annex) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2022/060485
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2018267068 Al 20-09-2018 CN 107407689 A 28-11-2017
EP 3270168 a1l 17-01-2018
JP 6602367 B2 06-11-2019
JP W02016143478 Al 28-12-2017
uUs 2018267068 Al 20-09-2018
WO 2016143478 Al 15-09-2016
WO 2021166512 Al 26-08-2021 CN 115053137 a 13-09-2022
EP 4109105 Al 28-12-2022
JP W02021166512 Al 26-08-2021
WO 2021166512 Al 26-08-2021
US 2016161521 Al 09-06-2016 CN 105593687 a 18-05-2016
EP 3037825 Al 29-06-2016
JP 6449158 B2 09-01-2019
JP W02015025616 Al 02-03-2017
uUs 2016161521 Al 09-06-2016
WO 2015025616 Al 26-02-2015

Form PCTASA/210 (patent family annex) (April 2005)

page 2 of 2




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - claims
	Page 72 - claims
	Page 73 - claims
	Page 74 - claims
	Page 75 - claims
	Page 76 - claims
	Page 77 - claims
	Page 78 - claims
	Page 79 - claims
	Page 80 - claims
	Page 81 - claims
	Page 82 - claims
	Page 83 - claims
	Page 84 - claims
	Page 85 - claims
	Page 86 - claims
	Page 87 - claims
	Page 88 - claims
	Page 89 - claims
	Page 90 - claims
	Page 91 - claims
	Page 92 - claims
	Page 93 - claims
	Page 94 - claims
	Page 95 - claims
	Page 96 - claims
	Page 97 - claims
	Page 98 - claims
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - drawings
	Page 135 - drawings
	Page 136 - drawings
	Page 137 - drawings
	Page 138 - drawings
	Page 139 - drawings
	Page 140 - drawings
	Page 141 - drawings
	Page 142 - drawings
	Page 143 - drawings
	Page 144 - drawings
	Page 145 - drawings
	Page 146 - drawings
	Page 147 - drawings
	Page 148 - drawings
	Page 149 - wo-search-report
	Page 150 - wo-search-report
	Page 151 - wo-search-report
	Page 152 - wo-search-report

