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Description
BACKGROUND

[0001] The presentinvention is defined in claim 1, with
further aspects in the dependent claims, and relates gen-
erally toimaging systems, and more particularly to animal
imaging systems and methods that facilitate user inter-
action with samples such as live animals.

[0002] Current imaging systems for imaging animal
specimens typically provide an imaging apparatus in an
enclosed volume. The enclosed volume is desirable for
keeping unwanted or stray light from adversely affecting
the images of a sample under investigation. The source
or location of detected light from within the sample helps
identify portions of the sample, such as traced molecules
in a particular portion of a mouse, where an activity of
interest may be taking place. Certain in-vivo imaging ap-
plications, for example, might include analysis of detect-
ed fluorescent or luminescent emissions from internal or
external portions of the sample. Analysis of these emis-
sions enable one to better understand characteristics of
the activities or interactions taking place on or within the
sample.

[0003] Detectingthelumninescentorfluorescentemis-
sions may involve image capture over a short period of
time or over an extended period of time, e.g., seconds
or minutes. A live sample is typically anesthetized during
this time period to prevent movement that could compro-
mise the image capture process. Additionally, time series
images of the sample may be taken in certain analyses.
[0004] Current animal image detection systems typi-
cally include an enclosed box with an internal imaging
system. An opening is typically provided to allow access
to the interior. The sample generally needs to be posi-
tioned within the box at an appropriate position, and ori-
entation, to enable effective imaging. However, manipu-
lation of the sample within a constrained volume of the
box can be tedious and problematic; access to the interior
ofasmallinstrument adversely limits the userinteraction.
For example, user manipulation and adjustment of sam-
ple restraints and/or a nosecone can be particularly dif-
ficult in the constrained volume provided by current sys-
tems. Further, for certain samples, such as mice having
immune deficiencies, it may be necessary or desirable
to control the environment for the sample as much as
possible to reduce or prevent contamination of the sam-
ple. For example, transport of the sample between a
hooded preparation station and the imaging device can
present contamination issues that are inadequately ad-
dressed by current animal imaging systems.

[0005] Therefore it is desirable to provide animal im-
aging systems and methods that overcome the above
and other problems.

[0006] Document WO9830886 A1 may be considered
to disclose the preamble of claim 1
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BRIEF SUMMARY

[0007] The present disclosure provides imaging sys-
tems and methods that facilitate user interaction with a
sample. In particular, animal imaging systems and meth-
ods are provided that facilitate user interaction with the
sample (e.g., sample preparation and manipulation) and
with internal components of an imaging apparatus.
[0008] According to certain embodiments, an imaging
system is provided that allows for unhindered access to
a sample to be imaged. In certain aspects, a housing
structure of animaging system is configured with a draw-
er having a platform. In one aspect, the platform is con-
figured to hold a sample, such as a live animal or a de-
ceased animal. In another aspect, the platform is config-
ured to mate with a sample holding member, such as a
removable carrying tray for holding the sample. The
drawer presents the platform to an imaging device or
system internal to the housing when in a closed, or im-
aging, state. When in an extended state, the drawer
presents the platform external to the housing to allow
unobstructed manipulation of a sample on the drawer
platform (or on the sample holding member on the plat-
form). When used, a sample holding member such as a
removable carrying tray may be docked with the drawer
platform, and various interconnects, such as gas ports
and electrical connectors, on the sample holding member
engage with corresponding elements on the platform
when docked. The tray may be undocked and moved to
a remote location having a compatible docking station to
allow for preparation or processing of the sample else-
where. For example, in one aspect, the tray may be
docked with a docking station located at a sample prep-
aration station. In the case of a live animal sample, for
example, the preparation station may include a sterile
hood (e.g., a vented hood or a laminar or vertical flow
hood) or other laboratory location. Different preparation
stations with docking stations may have different capa-
bilities.

[0009] According to one aspect of the presentdisclo-
sure, an imaging apparatus is provided for analyzing an
animal subject. The apparatus typically includes a hous-
ing having walls defining an interior, and an opening for
receiving a drawer, and the drawer presents at least one
animal subjectto beimaged. In certain aspects, the draw-
er includes a platform adapted to mate with a carrying
tray or platform that holds the animal subject to be im-
aged.

[0010] According to another aspect of the present dis-
closure, a drawer apparatus is provided for presenting
an animal subject to be imaged. The drawer typically in-
cludes a platform that presents the animal subject, and
a moveable door configured to cover an opening of an
imaging system housing structure and provide a substan-
tially light-tight seal when the drawer is in a recessed
position within the housing structure. In certain aspects,
the drawer includes a cam mechanism adapted to repo-
sition the door away from the platform when in an ex-
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tended position so as to provided unhindered access to
the platform.

[0011] According to yet another aspect of the present
disclosure, an imaging apparatus for analyzing a sample
is provided. The apparatus includes a housing having
walls defining an interior, and an opening for receiving a
drawer. The apparatus also includes a drawer that in-
cludes a platform that presents a surface for receiving a
sample or a sample holding member; wherein the drawer
is slidably mounted to the housing proximal the opening
so that the drawer when in an extended position presents
the platform external to said housing, and when in a re-
cessed position presents the platform to an imaging sys-
tem in the interior of the housing. The apparatus also
includes a moveable door configured to cover the open-
ing when the drawer is in the recessed position. In certain
aspects, the door provides a substantially light-tight seal
when the drawer is in the recessed position. In certain
aspects, the platform includes one or more of a gas port
for providing gas to or from a remote location, and/or an
electrical connector for providing power and/or control
signals from a remote power and/or control source to and
from one or more monitoring systems associated with
the platform for monitoring physiological conditions of the
sample. In other aspects, then platform and tray include
one or more corresponding (additional or alternate) con-
nection ports for transferring other fluids therebetween.
In certain aspects, such fluids include cooling or heating
fluids, intravenous fluids for living animals, waste or ex-
haust fluids and/or other fluids. In certain aspects, the
remote location includes one of a gas source, a filter or
a reservoir.

[0012] According to yet another aspect of the present
disclosure, a carrying tray is provided for holding and
transporting a living animal. The tray typically includes a
platform that presents a surface for receiving and sup-
porting a live animal, a nosecone mounted to the plat-
form, the nosecone adapted to receive the nose of a live
animal supported on the platform, one or more gas ports
on an underside of the platform for coupling with an ex-
ternal source of gas and/or for exhausting gas, and one
or more electrical connectors on an underside of the plat-
form for coupling with external power and/or signal sourc-
es. The tray also typically includes a connection mech-
anism adapted to removably engage with a tray receiving
member of an animal imaging system or a sterile work-
station such that when engaged the one or more gas
ports and the one or more electrical connectors mate with
corresponding elements on the tray receiving member.
In certain aspects, the platform includes one or more
valves associated with the one or more gas ports, where-
in each valve is opened or actuated (e.g., allows gas or
other fluid to pass through the valve) when the tray en-
gages the platform. Similarly, each valve is closed or de-
activated when the tray disengages from the platform.
[0013] According to still another aspect of the present
disclosure, a nosecone mount is provided for mounting
a nosecone to a platform. The mount typically includes
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aballjointhaving a conduit for providing gas to a mounted
nosecone from a gas source, wherein when coupled with
a nosecone, the ball joint enables rotational movement
of the nosecone about a ball joint axis. The mount also
typically includes a pair of elbow fittings coupled to the
ball joint and configured to couple with a platform, the
elbow fittings enabling rotation of the ball joint about an
axis defined by the elbow fittings. In certain aspects, the
ball joint axis is substantially perpendicular to the axis
defined by the elbow fittings.

[0014] Referencetotheremainingportions of the spec-
ification, including the drawings and claims, will realize
other features and advantages of the present disclosure.
Further features and advantages of the present disclo-
sure, as well as the structure and operation of various
embodiments of the present disclosure, are described in
detail below with respect to the accompanying drawings.
In the drawings, like reference numbers indicate identical
or functionally similar elements.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 illustrates perspective views of an animal im-
aging system according to one embodiment: FIGS.
1a and 1b illustrate a front perspective view with a
sample platform drawer in an open state and a closed
state, respectively; and FIG. 1cillustrates a rear per-
spective view.

FIGS. 2a and 2b illustrates front perspective views
of the animal imaging system of FIG. 1, including
various internal components.

FIG. 3 illustrates various views of a sample platform
drawer and drawer components according to one
embodiment.

FIG. 4 illustrates various views of an imaging and
excitation module according to one embodiment.

FIG. 5 illustrates a perspective view of the animal
imaging system of FIG. 1, including a control module
according to one embodiment.

FIG. 6 illustrates various perspective and side views
ofthe animalimaging system of FIG 1: FIG. 6a shows
the sample platform drawer in a closed state; FIG.
6b shows the sample platform drawer opening and
extending; FIG. 6¢ shows the sample platform draw-
er in an extended state with the door dropped down;
and FIG. 6d shows a side view of the sample platform
drawer in an extended state with the door dropped
down.

FIG. 7 illustrates perspective views of the animal im-
aging system of FIG 1 including aremovable sample



5 EP 2 198 673 B1 6

carrying tray: FIG. 7a shows the sample tray with a
handle moving between a locked and an unlocked
state; FIG. 7b shows the sample tray with the handle
in an unlocked state; FIG. 7c shows the sample tray
removed from the sample platform drawer.

FIG. 8 illustrates perspective views of a sample car-
rying tray according to one embodiment: FIG. 8a
shows the sample tray with a handle pushed down
(e.g., in a locked state when mated with a tray re-
ceiving mechanism) to allow unimpeded access to
the sample platform; FIG. 8b shows a removable lid
according to one embodiment; FIG. 8c illustrates a
tray with the removable lid mounted thereon accord-
ing to one embodiment.

FIG. 9 illustrates side views of the animal imaging
system including a sample platform drawer coupled
with a door via a cam mechanism configured to lower
the door as the drawer extends outward from the
housing: FIG. 9a shows the door in a closed state;
FIG. 9b shows the door lowering as the drawer ex-
tends; FIG. 9c shows the door in a lowered state
when the drawer is in an extended state.

FIG. 10aillustrates a side view of an animal imaging
system including a door in a closed state, including
a light-blocking vent seal according to one embodi-
ment; FIG. 10b shows a close-up of a light-blocking
vent seal according to one embodiment.

FIG. 11 illustrates a sample carrying tray including
a nosecone mount according to one embodiment.

FIG. 12 illustrates a backside of a sample carrying
tray including ports and connectors according to one
embodiment.

FIG. 13illustrates a close-up view of a sample drawer
platform configured with ports and connectors adapt-
ed to mate with the ports and connectors of the car-
rying tray shown in FIG. 12.

DETAILED DESCRIPTION

[0016] According to various embodiments, animaging
system includes a housing structure configured with a
drawer having a platform. In one aspect, the platform is
configured to hold a sample, such as a live animal. In
another aspect, the platform is configured to mate with
a sample holding member, such as aremovable carrying
tray for holding the sample. The drawer, in one embod-
iment, presents the platform to an imaging device or sys-
tem internal to the housing when in a closed, or imaging,
state. When in an extended state, the drawer presents
the platform external to the housing to allow unobstructed
manipulation of a sample on the drawer platform (or on
the sample holding member on the platform). When used,
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a sample holding member such as a removable carrying
tray may be docked with the drawer platform. In certain
aspects, various interconnects, such as gas ports and
electrical connectors, on the sample holding member en-
gage with corresponding elements on the platform when
docked. The tray may be undocked and moved to a re-
mote location to allow for preparation or processing of
the sample elsewhere. For example, in one aspect, the
tray may be docked with a docking station located at a
sample preparation station. In the case of a live animal
sample, for example, the preparation station may include
a laminar flow hood to provide filtered air,or other hood
or laboratory location. Different preparation stations with
docking stations may have different capabilities.

[0017] The remaining description will discuss details
of the imaging systems and methods with respect to sam-
ples including live animals. However, it should be appre-
ciated that the various embodiments are suitable for use
with other samples such as slides, microtiter plates, etc.
[0018] FIG. 1 illustrates an animal imaging system 10
according to one embodiment. As shown, system 10 in-
cludes a housing structure having walls defining an inte-
rior (not shown) and an exterior. An opening in a wall
defines a pathway for receiving a sample platform drawer
20. The sample drawer 20 includes a platform 25 that
presents a surface for receiving a sample. When in an
extended state, a user may manipulate the sample on
platform 25, unhindered by the interior components of
system 10. When recessed into a closed state, the plat-
form provides a sample thereon to an (internal) imaging
system for imaging as will be discussed in more detail
later. FIG. 1a shows system 10 with a sample platform
drawer 20 in an open state and FIG. 1b shows the sample
drawer 20 in a closed, or imaging, state. FIG.1c shows
a rear perspective view of system 10, including various
external interface components 45. Useful interface com-
ponents include connectors to power systems and/or
computer systems, anesthesia or other gas or fluid sourc-
es, etc. A vent 50 is provided in one aspect to facilitate
venting and/or air flow to or from internal portions of sys-
tem 10.

[0019] As shown in FIG. 1a, in certain aspects, the
housing structure of system 10 mightinclude various sta-
tus lights 30 to indicate operational states of system 10.
Examples might include static and/or flashing LEDs for
indicating an off state, an imaging state, a connected
state, an error condition, etc. A power button 35 may also
be provided to allow a user to activate the overall system
power, and a drawer open and close button 40 may be
provided to allow a user to activate or unlock the drawer
20. For example, in certain aspects, for a manually op-
erated drawer, a user may depress a button to unlatch
or unlock the drawer and/or a door coupled with the draw-
er to allow for manual movement of the drawer in and
out of the housing structure. In other aspects, for an au-
tomated drawer, a button depress activates a motorized
mechanism to open and close the drawer, e.g., automat-
ically extend or retract the drawer. The drawer may be
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activated by other mechanical or electrical mechanisms
as would be apparent to one skilled in the art.

[0020] FIGS. 2a and 2billustrate various internal com-
ponents of animal imaging system 10 according to one
embodiment: FIG. 2a shows a front perspective view and
FIG. 2b shows a rear perspective view. As shown, system
10 in one embodiment includes an imaging system 60.
In certain aspects, imaging system 60 includes one or
more light sources 65 such as one or more laser modules,
as well as an imaging device 70 such as a camera, CCD,
APD or other light detection device(s) or component(s).
Imaging system 60, in certain aspects, includes one or
more filters, e.g., a filter wheel, to facilitate filtering the
light presented to the imaging device, e.g., to remove
undesired wavelengths. In fluorescence detection sys-
tems, for example, a filter is useful for removing stray
(e.g., reflected) excitation light and/or to allow only light
of a specific wavelength range to pass. As shown in FIG.
2, when in a closed state, a sample 22 on the platform
25 of drawer 20 is presented to the imaging system 60
in an interior of the housing structure to allow for illumi-
nation and/or excitation by light source(s) 65 and imaging
by imaging device 70. In the case of fluorescence detec-
tion, forexample, fluorescent moieties on orinthe sample
may be excited with one or more laser sources, and the
sample may be imaged by the imaging device over a
period of time, e.g., seconds or minutes, to determine
characteristics of the sample. In the case of a live animal
sample, for example, ingested fluorescent moieties may
be analyzed to determine various physiological charac-
teristics of the animal.

[0021] In certain aspects, system 10 includes an on-
board control system 80 to control operation of various
internal components, to store data, and/or to interface
with external systems such as remote computer systems.
For example, control system 80 in certain aspects in-
cludes one or more connectors to external system com-
ponents such as network connection(s) to remote com-
ponents or computer systems. More detail of control sys-
tem 80 will be provided below with reference to FIG. 5.

[0022] As shown in FIG. 2, a motor and bearing as-
sembly 85 is provided in one aspect to facilitate automatic
control of the drawer 20. FIG. 3 illustrates components
of a motor and bearing assembly 85, according to one
embodiment. A stationary bearing assembly 85 mounted
internal to the structure of the imaging apparatus housing
includes one or more bearings 86 that couple with drawer
20 and slide along assembly 85. A motor 89 (e.g., stepper
motor) coupled with a drive belt 88 coupled to drawer 20
as shown in FIG. 3c according to one embodiment ena-
bles drawer 20 to be controlled to slide external to the
housing and to retract. FIG. 3a shows the drawer 20 in
a closed or retracted position on bearing assembly 85
and FIG. 3c shows the drawer 20 in an open position on
bearing assembly 85. One or more switches 87may be
provided on bearing assembly 85 to detect positioning
of the drawer 20 on bearing assembly 85 and to provide
feedback to control system 80.
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[0023] FIG. 4 illustrates various views of imaging sys-
tem 60 according to one embodiment. Imaging system
60, in certain aspects, includes a mounting structure 61
for mounting components within the housing structure of
system 10. In one aspect, one or more excitation sources
65 are provided. In certain aspects, an excitation source
65 includes a laser, but other sources such as LEDs, arc
lamps, white light sources or other sources or devices
capable of emitting radiation of a desired wavelength or
within a desired wavelength range may be used. A turning
mirror 62 is included in certain aspects to provide for
scanning of the light source(s) 65 over the sample and/or
scanning the field of view of the imaging device 70 over
the sample. Imaging device 70 in certain aspects in-
cludes a camera or other light detection device such as
a CCD, an APD, a photodiode or other device capable
of detecting radiation.

[0024] FIG. 5 illustrates components of control system
80 according to one embodiment. In certain aspects, con-
trol system 80 includes an intelligence module such as
a processor 81 coupled to a mother board. Various in-
put/output (1/0) connectors (not shown) allow for com-
munication with components of system 10. Examples of
communication include sending control signals to com-
ponents of imaging system 60, receiving data (e.g., im-
age data) signals from imaging system 60, receiving data
signals from a component on platform 25 of drawer 20,
or providing control signals to or receiving data signals
from components of a sample holding member mounted
to platform 25. For example, platform 25, or a sample
holding member docked in platform 25, may include one
or more physiological monitors for monitoring physiolog-
ical characteristics of a live animal sample; these moni-
tors may require control signals from control system 80
and/or they may provide data signals to control system
80. Control system 80 in certain aspects includes one or
more external connectors for connecting with external
systems. Examples of external connectors might include
a PCl card connector, a CF drive, a USB port, a Firewire
port, and/or any other connector that enables connection
to an external device, network or system. A power source
82 provides power for internal components of system 10
as well as components of control system 80.

[0025] According to one embodiment, drawer 20 in-
cludes a door or drawer front that is configured to drop
out of the way when the drawer is in the extended state
to allow for unobstructed access to the platform 25. FIG.
6a shows the sample platform drawer 20 in a closed state;
FIG. 6b shows the sample platform drawer 20 opening
and extending, and FIG. 6¢c shows the sample platform
drawer in an extended state with the door 22 dropped
down. FIG. 6d shows a side view of the sample platform
drawer 20 in an extended state with the door 22 dropped
down. The unobstructed access to platform 20 provided
when the door is dropped down is advantageous to allow
a user to easily and conveniently manipulate a sample
on platform 25 or to dock a sample holding member 90,
such as a removable carrying tray, onto platform 25 and
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manipulate a sample on the sample holding member 90.
For example, manipulating a sample might include at-
taching or adjusting a nosecone (e.g., for anesthesia de-
livery) on a live animal sample, applying or adjusting re-
straints on a live animal sample and applying or adjusting
physiological monitors to a live animal sample.

[0026] In certain embodiments, a sample carrying tray
90 may be docked (e.g., securely attached to platform
25) and undocked to facilitate carrying of a sample to and
from the imaging system 10. FIG. 7 shows un-docking
(and also docking) of a sample carrying tray 90 according
to one embodiment. In certain aspects, a cam release
mechanism is used to dock and undock sample carrying
tray 90 from drawer platform 25. A handle 91 is provided
to move coupling elements on sample holding tray 90 so
as to engage with corresponding coupling elements on
platform 90. When tray 90 is placed properly on platform
25 for docking, corresponding coupling elements on plat-
form 25 receive the coupling elements of tray 90. When
the handle is activated, e.g., moved from an unlocked
state as shown in FIG. 7c toward a locked state as shown
in FIG. 7a. (in a locked state the handle detents into a
locking position such that the handle is in a folded-down
position proximal to the periphery of tray 90 as shown in
FIG. 8a), the coupling elements on tray 90 engage the
coupling elements of platform 25 to secure tray 90 to
platform 25. Removing, or undocking, of the tray 90 from
platform 25 is shown in series in FIGS. 7a to 7c: FIG. 7a
shows a sample carrying tray 90 with a handle 91 be-
tween a locked and an unlocked state; FIG. 7b shows
the sample tray 90 with the handle 91 in an unlocked
state; FIG. 7c shows the sample tray 90 removed from
the sample platform drawer 20. FIGS. 12 and 13, which
will be discussed in more detail below, illustrate details
of coupling elements of carrying tray 90 and platform 25,
respectively, according to one embodiment.

[0027] FIG. 8 illustrates a sample holding tray 90 ac-
cording to one embodiment. Sample holding tray 90, in
one embodiment, includes handle 91 and a sample re-
ceiving platform 92. For embodiments related to animal
imaging, sample carrying tray may also include a nosec-
one mount 93 for mounting a nosecone thereon. Nosec-
one mount 93, in certain aspects includes one or more
conduits for providing a fluid path between an attached
nosecone and a fluid source, e.g., an anesthesia source.
A nosecone conduitcan also provide a venting path, e.g.,
for exhausting fluid from the nosecone end. Handle 91
also allows for carrying of the tray. In certain aspects, as
described above, handle 91 is part of a mechanism for
docking and undocking tray 90 from platform 25, or other
docking station. It should be appreciated that a handle
is not needed and that a different coupling activation el-
ement may be used, or that a handle may be present,
yet another coupling activation element also be present.
[0028] In certain aspects, as shown in FIG. 8b, an op-
tional lid is included to cover tray 90 and provide a con-
trolled environment within the volume defined by the lid.
In certain aspects, lid 94 includes a window 95 that allows
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viewing or imaging a sample located on platform 92 of
tray 90. FIG. 8c shows a tray 90 with a closed lid 94.
When docked on drawer platform 25 of system 10, the
window 95 allows for imaging of the sample by imaging
system 60. In certain aspects, window 95 is transparent
to adesired range of radiation wavelengths. For example,
for fluorescent imaging embodiments, window 95 is
transparent to excitation and fluorescent wavelengths of
interest. Lid 94 is particularly useful to environmentally
isolate a sample on the tray platform. For example, in the
case of immune compromised mice (SCID mice) or other
animals, a controlled environment provided by the lid
eliminates or reduces issues of exposure when trans-
porting the animal to and from the imaging system from
a controlled environment such as a laminar flow hood
station. In certain aspects, tray 90 includes one or more
gas sources such that when the lid is closed, a pressu-
rized volume of oxygen and/or anesthesia, for example,
can be supplied to provide a controlled environment
when transporting the sample. In other aspects, the vol-
ume would load (e.g., pressurize) when docked, and dur-
ing transport, a metered dispense of gas (e.g., anesthe-
sia) could be provided. An indicator, such as a visual
indicator or audible indicator, is provided in certain as-
pects, to inform the user as to how much time may be
remaining before re-docking in a sterile environment may
be required. In certain aspects, the tray (with a lid) fills
and pressurizes the onboard gas source when docked
in the imaging system or a remote sterile preparation
station. The gas is metered when the tray is not mounted,
providing gas (e.g., oxygen and/or anesthesia) to an an-
imal sample during transport.

[0029] The imaging system 10 includes a mechanism
to lower a door or drawer cover out of the way to provide
unhindered access to a drawer platform 25. FIG. 9 illus-
trates side views of an animal imaging system 10 includ-
ing a sample platform drawer 20 coupled with a door 22
via a cam mechanism configured to lower the door as
the drawer extends outward from the housing: FIG. 9a
shows the door in a closed state; FIG. 9b shows the door
lowering as the drawer extends; FIG. 9¢ shows the door
in a lowered state when the drawer is in an extended
state. In the embodiment shown, the cam mechanism
includes a cam bar 23 that couples the door 22 with plat-
form 25, and roller or other bearing 24 attached to the
fixed bearing assembly (See FIG. 3) engages an under-
side of bar 23. As the drawer 20 is extended outward,
the curved portion of bar 22 travels over the roller and
lowers the door 22 (It should be appreciated that the bar
need not have a curved portion). In this manner, the door
is lowered to a position that allows for easier access to
platform 25. As the drawer retracts into the housing struc-
ture, door 22 is raised by the cam mechanism to a position
to engage the housing structure and provide a seal.
[0030] According to one embodiment, when door 22 is
closed, the seal between door 22 and the housing struc-
ture provides a substantially light-tight fit yet also pro-
vides an air path to facilitate venting of an interior of the
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housing structure of system 10. FIG. 10 shows a door
having a light-tight venting seal according to one embod-
iment. FIG. 10a illustrates a side view of a door 22 in a
closed state, including a light-blocking vent seal accord-
ing to one embodiment, and FIG. 10b shows a close-up
of the light-blocking vent seal of FIG. 10a. In certain as-
pects, the light-blocking vent seal keeps a sufficient
amount of light out of the interior so as to not interfere
with imaging, and the seal also provides an air path to
allow for venting of the interior. The seal, in certain as-
pects, does not eliminate all light, such that imaging ap-
plication requiring several minutes or even hours of ac-
quisition time may detect interfering light from the exte-
rior, however, the seal eliminates a majority of the light
sufficient to not influence imaging applications needing
up to seconds to a minute or so of image acquisition time.
In general, the seal attenuates infiltrating light and acts
as a light labyrinth providing a reflective path, with mul-
tiple surfaces, that allows for radiation to be reflected and
absorbed at each surface, and with no direct path for
radiation entry and exit. The seal also provides protection
to users from laser radiation internal to the housing struc-
ture as no single reflection can direct radiation from an
internal laser source to the exterior.

[0031] FIG. 11 shows a carrying tray 90 including a
nosecone mount 110 with an attached nosecone 114 ac-
cording to one embodiment. Nosecone mount 110 in-
cludes a ball joint 112 coupled with a pair of elbow fittings
113. The ball joint 112 provides rotational movement
about an axis of the ball joint, and the elbow fittings allow
for a height adjustment of the nosecone 114, e.g., by
rotating the ball joint 112 about an axis defined by the
pair of elbow fittings 113. As shown, the axis defined by
the elbow fittings is parallel to the plane of the platform
92 and perpendicular to the ball joint axis. It should be
appreciated that these two axes need not be perpendic-
ular, and the elbow fitting axis need not be parallel to the
platform surface. The extra degrees of freedom provided
by nosecone mount 110 allow a user to more effectively
manipulate a nosecone fitting on a live animal. For ex-
ample, the user may rotate the animal and the ball joint
simultaneously rather than have to remove the nosecone
from the animal, rotate the animal and then replace the
nosecone. In certain aspects, the ball joint112 includes
one or more conduits to allow for fluid (e.g., gas such as
anesthesia) to be provided to the end of an attached
nosecone 114 and/or to evacuate fluid from the end of
the nosecone 114. As shown, carrying tray platform 92
in certain aspects includes a v-groove 115 or other fea-
ture to facilitate alignment and holding of a live animal
on platform 92. Proper positioning of the sample can be
beneficial for accurate imaging. Restraints are provided
in certain aspects to hold the animal securely to the plat-
form. In one aspect, magnetic restraints are provided.
For example, the platform or at least a portion of the plat-
form may comprise a ferrous material. A restraint may
include a band with magnetic end (e.g., attached to a
magnet) that magnetically couples with the platform to
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restrain the sample thereto.

[0032] FIGS. 12 and 13 show coupling mechanism
components on the underside of a carrying tray 90 and
on a platform 25 of drawer 20, respectively, according to
one embodiment. As shown, a pair of gas ports 101 on
tray 90 are positioned to engage with corresponding con-
nectors 102 on platform 25 of a drawer 20. Similarly, an
electrical connector 103 on tray 90 is positioned to en-
gage with corresponding connectors 104 on platform 25.
Also, alignment grooves 105 mate with pin 106 on plat-
form 25 to provide for registration (e.g., correct position-
ing) for docking of tray 90 on platform 25. When properly
positioned on pins 106, and the cam mechanism activat-
ed by engaging handle 91, tray 90 slides to securably
engage and dock with platform 25. As the tray slides, the
connectors (e.g., connectors 101 and 103) engage cor-
responding connectors (e.g., 102 and 104). It should be
appreciated that additional or alternate connectors might
be included on tray 90 and platform 25 for operating or
communicating with various devices adapted for moni-
toring characteristics of the sample or for controlling var-
ious characteristics of the tray 90 such as temperature
control module for controlling the temperature of the tray
platform. For example, where the sample is alive animal
such as amouse, the additional connectors mightinclude
connectors for monitoring the physiological condition of
the animal. Examples might include connections to mon-
itors on the carrying tray platform 92, such as respiration
monitors, heart rate monitors, blood pressure monitors
and temperature probes and monitors (e.g., for monitor-
ing and/or regulating interior and/or external sample tem-
peratures). Various monitors can be placed at desired
locations on the carrying tray platform 92.

[0033] According to one embodiment, tray 90 can be
docked on platform 25 of drawer 20 in imaging system
10, and thenremoved and transported to another docking
station at another location. One example is a preparation
station in a laboratory setting. the preparation station or
other location, in certain aspects is equipped with a dock-
ing station including the docking features as described
above with reference to platform 25 of the drawer. In this
manner, user interaction with the imaging system is en-
hanced. For example, one or multiple docking stations
could be used for preparation of samples or concurrent
preparation of samples on different trays (docked or un-
docked), and SCID imaging can be facilitated by using a
laminar flow hood station nearby with a docking station
so that the sample may be prepared nearby. The docking
tray and docking stations also provide for ease of use
and repeatability of docking.

[0034] In certain aspects, a sample carrying tray can
mount in an imaging system housing, and another loca-
tion can provide another complementary mounting or
docking station with gas and/or electrical and or other
connections that allow for sample mounting, positioning
and other preparation activities, including for example,
dye labeling injections, shaving, etc. Different prepara-
tion locations may be equipped with docking stations that
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provide different functionality and connections to a
docked tray.

[0035] Whilethe disclosure has been described by way
of example and in terms of the specific embodiments, it
is to be understood that the invention is not limited to the
disclosed embodiments.

Claims

1. Animaging apparatus (10) for analyzing a sample,
the apparatus comprising an imaging system (60),
a housing structure having walls defining an interior,
and an opening for receiving a drawer wherein the
apparatus comprises:

a drawer (20), slidably mounted to a stationary
bearing assembly (85) mounted internal to the
imaging apparatus and including one or more
bearings (86) that couple with said drawer and
slide along the bearing assembly (85) thereby
providing said slidable mounting, and compris-
ing a platform (25) able to present at least one
sample to be imaged and said drawer being sl-
idable to an extended position in which the plat-
form is presented external to said housing struc-
ture and said drawer being slidable to a re-
cessed position in which the platform is present-
ed to the imaging system in the interior of said
housing structure; a moveable door (22) config-
ured to cover the opening when the drawer (20)
isin arecessed position within the housing struc-
ture; characterised by the door (22) being cou-
pled to the drawer (20) and to the housing struc-
ture via a cam mechanism adapted to lower the
door (22) away from the platform when the draw-
er is moved from the recessed position to the
extended position and to raise and close the
door (22) when the drawer is moved from the
extended position to the recessed position.

2. Animaging apparatus according to claim 1 charac-
terized in that the moveable door (22) is configured
to provide a substantially light-tight seal when the
drawer (20) is in the recessed position within the
housing structure.

3. Animaging apparatus according to any one of claim
1to 2 characterized in thatit comprises a motorized
drive mechanism coupled to the drawer (20) for au-
tomatically moving the drawer (20) between the ex-
tended position and the recessed position.

Patentanspriiche

1. Bildgebungsvorrichtung (10) zum Analysieren einer
Probe, wobei die Vorrichtung ein Bildgebungssys-
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tem (60), eine Gehausestruktur mit Wanden, die ein
Inneres definieren, und einer Offnung zur Aufnahme
einer Schublade, wobei die Vorrichtung umfasst:

eine Schublade (20), die gleitbar auf eine fest-
stehende Lagerbaugruppe (85) montiert ist, die
im Innern der Bildgebungsvorrichtung montiert
ist und ein oder mehrere Lager (86) aufweist,
die mit der Schublade gekoppelt werden und
entlang der Lagerbaugruppe (85) gleiten, wo-
durch sie die gleitbare Montage bereitstellen,
und umfassend eine Plattform (25), die fahig ist,
mindestens eine abzubildende Probe zu pra-
sentieren, und wobei die Schublade zu einer
ausgefahrenen Position gleitbar ist, in der die
Plattform aufierhalb der Gehausestruktur pra-
sentiert wird, und die Schublade zu einer einge-
fahrenen Position gleitbarist, in der die Plattform
dem Bildgebungssystemim Inneren der Gehau-
sestruktur prasentiert wird;

eine bewegliche Tur (22), die dazu eingerichtet
ist, die C)ffnung abzudecken, wenn sich die
Schublade (20) in einer eingefahrenen Position
innerhalb der Gehéausestruktur befindet; da-
durch gekennzeichnet, dass die Tur (22) mit
der Schublade (20) und mit der Geh&usestruktur
gekoppelt ist Gber einen Nockenmechanismus,
der dazu geeignet ist, die Tur (22) von der Platt-
form weg abzusenken, wenn die Schublade von
der eingefahrenen Position in die ausgefahrene
Position bewegt wird, und die Tur (22) anzuhe-
ben und zu schlie3en, wenn die Schublade von
der ausgefahrenen Position in die eingefahrene
Position bewegt wird.

Bildgebungsvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass die bewegliche Tir (22) da-
fur eingerichtet ist, eine im Wesentlichen lichtdichte
Abdichtung bereitzustellen, wenn sich die Schubla-
de (20) in der eingefahrenen Position innerhalb der
Gehausestruktur befindet.

Bildgebungsvorrichtung nach einem der Anspriiche
1 bis 2, dadurch gekennzeichnet, dass sie einen
motorisierten Antriebsmechanismus umfasst, der
mit der Schublade (20) gekoppelt ist, um die Schub-
lade (20) automatisch zwischen der ausgefahrenen
Position und der eingefahrenen Position zu bewe-
gen.

Revendications

Appareil d'imagerie (10) destiné a analyser un
échantillon, l'appareil comprenant un systéme
d’'imagerie (60), une structure de logement ayant des
parois définissant un intérieur, et une ouverture des-
tinée a recevoir un tiroir, I'appareil comprenant :
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un tiroir (20) monté de fagon coulissante sur un
montage a palier stationnaire (85) monté a I'in-
térieur de I'appareil d’'imagerie été incluant au
moins un roulement (86) qui s’accouple avec
ledit tiroir et glisse le long du montage a palier 5
(85), fournissant ainsi ledit montage coulissant,

et comprenant une plateforme pouvant présen-
teraumoins un échantillon areprésenter, et ledit
tiroir pouvant étre glissé jusqu’a une position
étendue ou la plateforme est présentée a I'ex- 10
térieur de ladite structure de logement, et ledit
tiroir pouvant étre glissé jusqu’a une position ré-
tractée ou la plateforme est présentée au sys-
teme d’imagerie a l'intérieur de ladite structure

de logement ; 15
une porte mobile (22) congue pour couvrir
I'ouverture quand le tiroir (20) est en position
rétractée a lintérieur de la structure de
logement ;

caractérisé en ce que la porte (22) est couplée 20
au tiroir (20) et a la structure de logement via un
mécanisme de came adapté pour abaisser la
porte (22) en I'éloignant de la plateforme quand

le tiroir est déplacé de sa position rétractée a sa
position étendue, et pour lever etfermer laporte 25
(22) quand le tiroir est déplacé de sa position
étendue a sa position rétractée.

Appareil d'imagerie selon la revendication 1, carac-
térisé en ce que la porte mobile (22) est congue 30
pour fournir un scellement fondamentalement opa-

que quand le tiroir (20) est dans sa position rétractée

a l'intérieur de la structure de logement.

Appareil d'imagerie selon 'une quelconque des re- 35
vendications 1 ou 2, caractérisé en ce qu’il com-
prend un mécanisme d’actionnement motorisé cou-
plé au tiroir (20) pour déplacer automatiquement le
tiroir (20) entre la position étendue et la position re-
tractée. 40

45

50
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