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RADIATION-SHIELDING ASSEMBLY HAVING CONTAINER LOCATION FEATURE

FIELD OF THE INVENTION )
[0001] The present invention relates generally to radiation-shielding devices for radioactive materials
and, more particularly, to a radiation-shielding assembly that positively locates a container of radioactive

material within the assembly.

BACKGROUND

[0002] Nuclear medicine is a branch of medicine that uses radioactive materials (e.g., radioisotopes) for
various research, diagnostic and therapeutic applications. Radiopharmacies produce various
radiopharmaceuticals (i.e., radioactive pharmaceuticals) by combining one or more radioactive materials
with other materials to adapt the radioactive materials for use in a particular medical procedure.

[0003] For example, radioisotope generators may be used to obtain a solution comprising a daughter
radioisotope (e.g., Technetium-99m) from a parent radioisotope (e.g., Molybdenum-99) which produces
the daughter radioisotope by radioactive decay. A radioisotope generator may include a column
containing the parent radioisotope adsorbed on a carrier medium. The carrier medium (e.g., alumina) has
a relatively higher affinity for the parent radioisotope than the daughter radioisotope. As the parent
radioisotope decays, a quantity of the desired daughter radioisotope is produced. To obtain the desired
daughter radioisotope, a suitable eluant (e.g., a sterile saline solution) can be passed through the column
to elute the daughter radioisotope from the carrier. The resulting eluate contains the daughter
radioisotope (e.g., in the form of a dissolved salt), which makes the eluate a useful material for
preparation of radiopharmaceuticals. For example, the eluate may be used as the source of a radioisotope
in a solution adapted for intravenous administration to a patient for any of a variety of diagnostic and/or
therapeutic procedures.

[0004] In one method of obtaining a quantity of the eluate from the generator, an evacuated container
(e.g., an elution vial) may be connected to the generator at a tapping point. For example, a hollow needle
on the generator can be used to pierce a septum of an evacuated container to establish fluid
communication between the elution vial and the generator column. The partial vacuum of the container
can draw eluant from an eluant reservoir through the column and into the vial, thereby eluting the
daughter radioisotope from the column. The container may be contained in an elution shield, which is a
radiation-shielding device used to shield workers from radiation emitted by the eluate afte'r it is received
in the container from the generator.

[0005] The same generator may be used to fill a number of containers before the radioisotopes in the
column are spent. The volume of eluate needed at any time may vary depending on the number of
prescriptions that need to be filled by the radiopharmacy and/or the remaining concentration of

radioisotopes in the generator column. One way to vary the amount of eluate drawn from the column is
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to vary the volume of evacuated containers used to receive the eluate. For example, container volumes
ranging from about 5 mL to about 30 mL are common and standard containers having volumes of 5 mL,
10 mL, or 20 mL are currently used in the industry. A container having a desired volume may be
selected to facilitate dispensing of a corresponding amount of eluate from the generator column.

[0006] Unfortunately, the use of multiple different sizes of containers is associated with significant
disadvantages. Hindering substantial movement of the container in the shield is desirable to avoid
damage to the container, the shield, and/or the generator. Moreover, some feel it desirable that the
position of the container in the shield be consistent from one container to the next so that the container
can be accessed in a consistent fashion. One solution would be to have a dedicated shield for each size
of container. However, cost and convenience tend to promote the use of a single shield capable of
accommodating differently sized containers (one at a time).

[0007] A radiopharmacy may attempt to manipulate a conventional shielding device so that it can be
used with containers of various sizes. One solution that has been practiced is to keep a variety of
different spacers on hand that may be inserted into shielding devices to temporarily occupy extra space
in the radiation-shielding devices when smaller containers are being used. This may add complexity
and/or increase the risk of confusion because the spacers can get mixed up, lost, broken, and/or used
with the wrong container. Some conventional spacers surround the sides of the containers in the
shielding-devices, which is where labels may be attached to the containers. Accordingly, the spacers may
mar the labels and/or contact adhesives used to attach the labels to the container resultantly causing the
spacers to stick to the sides of the container or otherwise gum up the radiation-shielding device. Thus,
improved radiation-shielding assemblies and methods of handling differently sized containers for

containing one or more radioisotopes would be desirable.

SUMMARY

[0008] One aspect of the present invention is directed to a radiation-shielding assembly for holding an
eluate container. The assembly generally includes a body having a cavity for receiving the container at
least partially defined therein, and an opening into the cavity. The body of the assembly includes a
radiation-shielding material (e.g., lead, tungsten, etc.). A clamping system located at least in part in the
cavity of the body can releasably hold the container at a predetermined position relative to the opening in
the body.

[0009] Another aspect of the present invention is directed to a method of handling an eluate container.
The container is placed in a cavity of a radiation-shielding body. The body includes an opening to the
cavity. The container is held at a predetermined location relative to the opening by clamping the
container in position after placing the container in the cavity.

[0010] Still another aspect of the present invention is directed to a radiation-shielding assembly for

housing a container of radioactive material. The assembly generally includes a body having an internal
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cavity for housing the container and a longitudinal axis. A clamping system can hold the container in
the cavity by exerting a compressive force on the container transverse to the longitudinal axis of the
cavity.

[0011] Yet another aspect of the present invention is directed to a method of housing a container of
radioactive material in a radiation-shielding assembly. This method generally includes placing the
container in an internal cavity of a body. The cavity has a longitudinal axis. The container is held in the
cavity by exerting a force on the container transverse to the longitudinal axis of the cavity (e.g., with a
clamping system).

[0012] In another aspect, an assembly of the present invention generally includes a body of a radiation-
shielding material having a cavity for receiving the container defined at least in part inside the body.
The cavity has a longitudinal axis. The body includes an opening into the cavity. A detent at least
partially in the cavity is moveable between a hold position, in which the detent holds the container
adjacent the opening, and a release position, in which the detent is adapted to release the container.
Movement of the detent between the hold position and the release position includes movement of the
detent transverse to the longitudinal axis of the cavity.

[0013] A still further aspect of the present invention is directed to a method for holding a container of
radioactive material in a radiation-shielding assembly. The method generally includes placing the
container in a cavity in a radiation-shielding body so the container is adjacent an opening in the body to
the cavity. The cavity has a longitudinal axis. The container is held adjacent the opening by moving a
detent from a release position in which the detent permits movement of the container away from the
opening to a hold position in which the detent inhibits movement of the container away from the
opening. Moving the detent includes movement of the detent transverse to the longitudinal axis of the
cavity. In some embodiments, the detent may be locked into the hold position to inhibit movement of
the container. In such embodiments, the detent may be required to be unlocked (e.g., by activating an
appropriate release) so that the container may be removed from the assembly.

[0014] Various refinements exist of the features noted in relation to the above-mentioned aspects of the
present invention. Further features may also be incorporated in the above-mentioned aspects of the
present invention as well. These refinements and additional features may exist individually or in any
combination. For instance, various features discussed below in relation to any of the illustrated
embodiments of the present invention may be incorporated into any of the aspects of the present

invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 is a perspective of a radiation-shielding assembly of the present invention;

[0016] FIG. 2 is an exploded perspective thereof;
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[0017] FIG. 3 is perspective of the assembly similar to Fig. 1, but with the assembly inverted, a cap of
the assembly removed and parts broken away to show internal construction;

[0018] FIG. 4 is the perspective of Fig. 3, but with the vial shown in the assembly of Fig. 3 removed;
10019] FIG. 5 is an enlarged perspective of a spring detent of the assembly of Fig. 1;

[0020] FIG. 6 is a schematic view taken generally as indicated by line 6-6 of Fig. 4 and showing detents
of the assembly in a hold position;

[0021] FIG. 7 is a schematic view similar to Fig. 6 but showing the detents in a release position;

[0022] FIG. 8 is an enlarged, fragmentary perspective of an upper end of the assembly as oriented in
Fig. 1 with the cap removed and parts broken away to show internal construction; and

[0023] FIG. 9 is a perspective showing three elution vials that can be used with the assembly.

[0024] Corresponding reference characters indicate corresponding parts throughout the several views of

the drawings.

DETAILED DESCRIPTION

[0025] Referring now to the drawings, first to Figs. 1-4 in particular, one embodiment of a radiation-
shielding assembly of the present invention is shown as a rear-loaded radioisotope elution shield
assembly, generally designated at 1. The assembly may enclose a container (e.g., an elution vial V1)
containing a radioisotope (e.g., Technetium-99m) that emits radiation in a radiation-shielded cavity in
the assembly, thereby limiting escape of radiation emitted by the radioisotope from the assembly. Thus,
the assembly 1 may be used to limit the radiation exposure to workers handling one or more
radioisotopes or other radioactive material. The assembly 1 may be used as a dispensing shield without
departing from the scope of the present invention.

[0026] The illustrated assembly 1 generally has a body 3, a cap 5, and a base 7 (the reference numbers
indicating their subjects generally). The assembly 1 further includes an annular spring detent actuator
generally indicated at 9 (broadly, “an actuator”) and two spring detents generally indicated at 11. It will
be understood that the number of detents may be other than two, and the detents do not have to be a
“spring” (i.e., the detent(s) may be rigid rather than resilient) within the scope of the present invention.
The construction and use of the detent actuator 9 and detents 11 will be described in more detail
hereinafter. The body 3 defines a cavity 13 adapted to receive the vial V1. The vial may be of any
suitable size such as 10 ml. The assembly 1 of the present invention can work with containers of
different sizes, such as the set of vials indicated at V1, V2 and V3, respectively in Fig. 9. The vials V2
and V3 can be of any suitable size such as 5 ml and 20 ml, respectively. The number of vials in the set
and their relative sizes can be other than described without departing from the scope of the present
invention. In the illustrated embodiment, the vials V1, V2, V3 have three different heights.

[0027] The cavity 13 in the body 3 extends lengthwise completely through the body, opening at a rear

end opening 17 and a front end opening 19. However, it is envisioned that the body 3 could be open at
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only one end. The shape of the body 3 is generally tubular with a neck portion 21 adjacent to the front
end opening 19 that receives the detent actuator 9 and the cap 5. It will be understood that the shape of
the body 3 could be different (e.g., polygonal) within the scope of the present invention. The body 3 can
be constructed to limit escape of radiation emitted in the cavity 13 from the assembly 1 through the
body. For example, in some embodiments the body 3 is made of a radiation-shielding material (e.g.,
lead, tungsten, depleted uranium and/or another dense material). The radiation-shielding material can be
in the form of one or more layers (not shown). Some or all of the radiation-shielding material can be in
the form of substrate impregnated with one or more radiation-shielding materials (e.g., a moldable
tungsten impregnated plastic). Those skilled in the art will know how to design the body 3 to include a
sufficient amount of one or more radiation-shielding materials in view of the amount and kind of
radiation expected to be emitted in the cavity 13 and the applicable tolerance for radiation exposure to
limit the amount of radiation that escapes the assembly 1 through the body 3 to a desired level.

[0028] The rear end opening 17 may be sized greater than the front end opening 19. For example, the
rear end opening 17 is sized so that the entire vial V1 (or any of vials V1, V2 and V3) can be received
into the cavity 13 in the body 3 through the rear end opening, and the front end opening 19 is sized to
prevent passage of the vial V1 (and vials V2 and V3) out of the cavity and yet permit passage of at least
a tip of a needle (not shown) therethrough (e.g., a needle on a tapping point of a radioisotope generator).
The front end opening 19 provides access for the needle to a pierceable septum (not shown) of the vial
V1 received in the cavity 13.

[0029] The base 7 can be attached to the body 3 so as to cover the rear end opening 17. In the
illustrated embodiment, the base 7 is connected to the body 3 by a bayonet connection. Other forms of
releasable connection may be used without departing from the scope of the present invention. More
specifically, as to the bayonet connectioﬁ, the body 3 includes two generally L-shaped slots 25 located
on diametrically opposite sides of the rear end opening 17 (Fig. 2). The base 7 has a reduced diameter
cup portion 27 sized to receive a margin of the body near the rear end opening 17 (Fig. 1). The cup
portion 27 has a pair of lugs (not shown) on diametrically opposite sides of an internal diameter of the
cup portion. The lugs can be received in respective ones of the slots 25. By twisting the base 7 relative
to the body 3 after the lugs are received in the slots 25, a secure connection of the base to the body can
be achieved by the lugs moving into narrower, circumferentially extending portions of the slots. To
release the connection, the base 7 can be turned in the opposite direction to align the lugs with wider,
generally axially extending portions of the slots 25. The base 7 can then be separated from the body 3 to
open the rear end opening 17 such as for insertion or removal of the vial V1.

[0030] In some embodiments, the base 7 is made of a material that blocks radiation that would
otherwise escape the cavity 13 through the rear end opening 17. Suitable radiation-shielding materials
and composites may be used, such as described above for the body 3. As used in the appended claims,

"radiation-shielding material" refers to both materials that are almost entirely made of a radiation-



WO 2007/021947 PCT/US2006/031398

shielding substance (e.g., lead), and to materials that are composites of radiation-shielding substances
and other substances that may be, by themselves, transparent to radiation. It is envisioned that a base
may be made so that only a portion of the base is capable of shielding radiation while another portion
may be made of a different (e.g., lighter weight) material that is transparent to such radiation. For
example, only the portion of the base 7 that covers the rear end opening 17 may be made of radiation-
shielding material.

[003 1:] The cap 5 may be removed from the assembly 1 as shown in Figs. 2 and 3 to expose the front
end opening 19 so that the vial V1 in the cavity 13 of the assembly can be fluidly interconnected with a
radioisotope generator through the front end opening. Incidentally, “fluidly interconnected” or the like
refers to a joining of a first component to a second component or to one or more components which may
be connected with the second component, or a joining of the first component to part of a system that
includes the second component so that a substance (e.g., an eluant and/or eluate) may pass (e.g., flow) at
least one direction between the first and second components.

[0032] There are a number of ways to design a cap to be releasably attachable to the body 3. The cap 5
shown in the drawings, for example, is formed with plural ribs 31 (only two are shown) that are spaced
circumferentially along an interior diameter of the cap (Fig. 2). These ribs 31 can engage an exterior
surface of the detent actuator 9 providing an interference fit between the cap 5 and the actuator that is
able to hold the cap on the actuator, and hence on the body 3. The connection of the detent actuator 9 to
the body 3 will be described in more detail hereinafter. It is possible to release the connection between
the cap 5 and the actuator 9 by manually applying a force to pull the cap off of the actuator. It will be
understood that there are other ways to releasably connect a cap to a body, including those in which the
cap directly engages the body. Moreover, there are several forms of connection that could be used to
secure the cap to the body. For instance, a cap might include a magnetic portion that attracts a body, or a
magnetic portion on the body could attract the cap. A cap and/or a body may be equipped with detents,
snaps and/or friction fitting elements or other fasteners that are operable to releasably attach the cap to
the body without departing from the scope of the invention.

[0033] The cap 5 may be constructed to limit escape of radiation emitted in the cavity 13 from the
assembly 1 through the front end opening 19 when the cap is releasably attached to the body 3. For
example, the cap 5 may include one or more radiation-shielding materials (not shown), as described
above. Those skilled in the art will be able to design the cap 5 to include a sufficient amount of one or
more radiation-shielding material to achieve the desired level of radiation shielding. In order to reduce
costs, radiation-shielding materials may be positioned at the center of the cap 5 (e.g., in registration with
the front end opening 19 when the cap is positioned relative to the body as shown in Fig. 1), and the
outer circumference of the cap may be made from less expensive and/or lighter-weight non-radiation-

shielding materials, but this is not required for practice of the present invention.
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|0034] In the illustrated embodiment, the detent actuator 9 and detents 11 form part of a clamping
system, but it will be appreciated that the clamping system may include additional or different
components within the scope of the present invention. The detent actuator 9 is capable of releasable
attachment to the body 3 by way of a resilient retaining ring 35. The retaining ring is split to facilitate
expansion of the ring 35. The actuator 9 may be received on the neck portion 21 of the body 3. The
retaining ring 35 has a relaxed diameter that is less than the diameter of the body 3 (and less than the
front end opening 19 in some embodiments). By expanding the ring 35, it can be received around the
front end of the body 3 and into a circumferential groove 37 in the body (see Fig. 8). The actuator 9 has
a counterbore 39 that allows the ring 35 to be received in the actuator. The retaining ring 35 is captured
in the groove 37 and bears against the actuator 9 in the counterbore 39 to hold the actuator on the body
3. The connection of the actuator 9 to the body 3 is such that the actuator can be turned about a
longitudinal axis LA of the body while remaining connected to the body. The cap 5 can be fitted over
the actuator 9 on the neck portion 21, as described previously. In the illustrated embodiment, the
longitudinal axis LA of the body 3 coincides with a longitudinal axis of the cavity 13.

[0035] As shown in Fig. 5, each of the detents 11 of the illustrated embodiment is a wire formed to
have a roughly L-shaped first end portion 43, a curved middle portion 45 and a projecting second end
portion 47. The detents are not formed as one piece or integral with each other in the illustrated
embodiment, but may be so within the scope of the present invention. The curved middle portion 45
may generally correspond to the shape of a circumferential segment of a neck N of the vial V1, and in
one position engages a portion of the vial neck (see Fig. 3). The detents 11 are each mounted in the neck
portion 21 of the body 3. The first end portion 43 of each detent 11 is received in a respective one of
two holes 49 (Fig. 4, only one is shown) formed in the body within the cavity 13 so as to hold the detent
in a position extending across the cavity. The reception of the first end portion 43 in the hole is such that
the detent 11 is held in a manner in which it is substantially prevented from free rotation about an axis
substantially parallel to the longitudinal axis LA of the body 3. The second end portion 47 of each
detent 11 projects through a respective one of two elongate windows 53 located in the side of the neck
portion 21 of the body 3. When the actuator 9 is received on the neck portion 21, the second end
portions 47 of the detents 11 are received in respective recesses 55 in the actuator located along an inner
diameter of the actuator (see Fig. 4). In this way, the second end portions 47 are captured in the recesses
55 for movement with the actuator 9 when it is rotated about the longitudinal axis LA of the body 3.
[0036] In a hold position of the clamping system shown in Figs. 3 and 4, the curved middle portions 45
are relatively closer together and can engage the neck N of the vial V1 on opposite sides to grip the vial
and hold it in generally aligned position with the front end opening 19 of the body 3. As may be seen in
Fig. 3, the cavity 13 is significantly longer than the vial V1. Absent the detents 11, the vial V1 would
not be fixed relative to the front end opening 19 and could move around inside the cavity 13 depending

upon the orientation of the elution shield assembly 1. The detents 11 are able to hold any of the vials
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V1, V2, V3 in a predetermined location within the cavity 13. More specifically, the vials V1, V2, V3
can be held so that a septum (not shown) in the neck N of each vial is located in the same predetermined
location relative to the front end opening 19 for being accessed by the needle of the radioisotope
generator (or other needle not associated with a generator).

[0037] The clamping system can be actuated to move from the hold position to a release position in
which the curved middle portions 45 of the detents 11 are relatively farther apart, providing a larger
passage between the detents than in the hold position. This allows the vial V1 (or either of vials V2 and
V3) to be received between the detents 11 and to be released from between the detents. In the illustrated
embodiment, the “release position” and the “hold position” may be considered first and second states
(respectively) of the clamping system. The detents 11 have no more than a weaker grip on the vial neck
N in the release position that in the hold position. In other words the detents 11 could remain in contact
with the vial V1 in the release position, but would not act as strongly to retain the position of the vial as
in the hold position. It is also possible that in the hold position the detents 11 may not at all times be in
engagement with the vial V1.

[0038] Figures 6 and 7 schematically illustrate the detents 11 as mounted on the body 3 (although for
clarity the body has been removed), and the detent actuator 9. The first end portions 43 of the detents 11
are illustrated as fixed (as they would be when received in the body 3). Rotation of the detent actuator 9
from the hold position illustrated in Fig. 6 counterclockwise to the release position illustrated in Fig. 7
moves the second end portions 47 of the detents 11 along arcs that are generally transverse to the
longitudinal axis LA of the body 3. The first end portions 43 are substantially held in the holes 49
against pivoting with the movement of the second end portions 47. Thus, the detents 11 are resiliently
deformed away from their relaxed configurations to move so that the middle portions 45 are farther
apart. Generally speaking, the middle portions 45 are separated by a distance greater than the diameter
of the vial V1 at the neck N, allowing the neck N and cap C of the vial V1 to pass into or out of the
space between the detents 11. Stated another way, a passage area defined generally between the middle
portions 45 of the detents 11 is larger in the release position that in the hold position.

[0039] When the manual force holding the detent actuator 9 in the release position of Fig. 7 is released,
the resiliency of the detents 11 rotates the actuator back to the hold position (Fig. 6). Again the
movement is generally transverse to the longitudinal axis LA of the body 3. If the neck N of the vial V1
is located between the middle portions 45 of the detents 11, they will engage and hold the vial as
described previously. In one embodiment, the detents 11 do not return to their relaxed position when
they engage the neck N. Accordingly, the detents 11 remain slightly deformed and apply a resilient,
compressive retaining force against the neck N. Although the actuator 9 of the illustrated embodiment is
shown as operating by rotation relative to the body 3 in directions generally transverse to the longitudinal
axis LA, it is envisioned that an actuator (not shown) that operates through linear or other motion

relative to the body could be used. Still further, an actuator could be located away from the front end
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opening 19 of the body 3. For instance, actuation of the detents 11 could occur through the
manipulation of a base (not shown.

[0040] Having described the construction of the illustrated embodiment of the present invention, one
exemplary manner of using the elution shield assembly 1 will be described. One of the vials (e.g., vial
V1) to be filled with eluate including a radioisotope is selected. The base 7 of the assembly is removed
from the body 3 by twisting the base to release the bayonet connection and separating the base from the
body 3 to expose the rear end opening 17 of the body. The vial V1 is inserted, neck N first, through the
rear end opening 17 into the cavity 13. The body 3 has been previously positioned in the inverted
position (e.g., as in Figs. 3 and 4) so that the vial V1 naturally moves toward the front end opening 19 of
the cavity 13. The cavity 13 is shaped (e.g., angled) at a transition 59 to the neck portion 21 of the body
3 50 that the neck N of the vial V1 is smoothly guided into the neck portion. The cap 5 would not
generally be connected to the body 3 at this time.

[0041] Turning the detent actuator 9 moves the detents 11 from the hold position (Fig. 6) to the release
position (Fig. 7). This allows the neck N of the vial V1 to pass between the curved middle portions 45
of the detents 11. Upon release of the actuator 9, the detents 11 pivot back to the hold position, gripping
the neck N of the vial V1 between them. The vial V1 is now retained in position relative to the front end
opening 19 of the body 3. The base 7 is reattached to the body 3 to close the rear end opening 17 of the
body. The elution shield assembly is attached to a radioisotope generator by inserting a needle through
the front end opening 19, penetrating the septum of the vial V1 and passing the needle into the vial.
Typically, the vial V1 has previously been evacuated so that it exerts a vacuum through the generator
needle drawing eluate containing the radioisotope into the vial. The vial V1 may be sized so that the
amount of liquid drawn into the vial is a predetermined amount, for example about 10 ml.

[0042] The elution shield assembly 1 can then be disconnected from the radioisotope generator. The
septum of the vial V1 reseals upon removal of the needle so that the liquid does not leak out of the vial
V1. The cap 5 can be pushed onto the body 3 over the detent actuator 9. The ribs 31 on the inner
diameter of the cap 5 engage the actuator 9 and connect the cap to the assembly. The vial V1 filled with
a radioactive substance can now be transported or stored in the radiation shield.

[0043] When the liquid in the vial V1 has been dispensed, or if it is desired to remove the vial for any
other reason, the base 7 may be removed from the body 3 (e.g., by relieving the bayonet-type
interconnection of the base 7 and the body 3). The detent actuator 9 may be turned so that the detents 11
move apart to release their hold on the neck N of the vial V1. The vial can be slid out of the cavity 13 by
turning the body 3 more to an upright position. The elution shield assembly 1 can be used for another
vial of the same size, or used with one of the vials V2, V3 of the other sizes. Regardless of the height of
the particular vial chosen, the detents 11 can hold the vial so that its septum is in the same place in the
cavity 13 relative to the front end opening 19 as the septum of any other vial would be. Moreover, the

detents 11 hold the vial from moving around in the body cavity 13.
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[0044] In view of the above, the present invention may be characterized by some as advantageously
improving the state of the art. |

[0045] When introducing elements of the present invention or various embodiments thereof, the articles
“a”, “an”, “the”, and “said” are intended to mean that there are one or more of the elements. The terms
“comprising”, “including”, and “having” are intended to be inclusive and mean that there may be
additional elements other than the listed elements. Moreover, the use of “top” and “bottom”, “front” and
“rear”, “above” and “below” and variations of these and other terms of orientation is made for
convenience, but does not require any particular orientation of the components.

[0046] As various changes could be made in the above systems and methods without departing from the
scope of the invention, it is intended that all matter contained in the above description and shown in the

accompanying drawings shall be interpreted as illustrative and not in a limiting sense.
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CLAIMS:

What is claimed is:

1. A radiation-shielding assembly for holding an eluate container, the assembly comprising:

a body having a cavity for receiving the container at least partially defined therein, the body
defining an opening into the cavity, and the body including a radiation-shielding material; and

a clamping system at least partially disposed in the cavity, the clamping system being operable to

releasably hold the container at a predetermined position relative to the opening.

2. A radiation-shielding assembly as in claim 1, wherein the clamping system comprises a detent

operable to engage a neck of the container.

3. A radiation-shielding assembly as in claim 1, wherein the clamping system is selectively
adjustable from a first state in which the clamping system has no more than a relatively weaker grip on
the container and a second state in which the clamping system has a relatively stronger grip on the

container.

4. A radiation-shielding assembly as in claim 3, further comprising an actuator movable relative
to the body, wherein adjustment of the clamping system between the first and second states is controlled

by movement of the actuator relative to the body.

5. A radiation-shielding assembly as in claim 3, wherein the clamping system comprises first
and second detents at least partially defining a passage, at least one of the detents being moveable
relative to the other of the detents, the detents being positioned relative to one another in the first state to
define a relatively larger passage and being positioned relative to one another in the second state to

define a relatively smaller passage.

6. A radiation-shielding assembly as in claim 1, wherein the opening is a first opening and the
body also defines a second opening sized larger than the first opening, the assembly further comprising a
base releasably attached to the body, the base being operable to limit escape of radiation emitted in the

cavity from the assembly through the second opening when the base is attached to the body.

7. A radiation-shielding assembly as in claim 1, wherein the clamping system is operable to grip

a neck of the container.

8. A radiation-shielding assembly as in claim 1, wherein the clamping system is located

adjacent the opening.

11
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9. A radiation-shielding assembly as in claim 1, wherein the predetermined position is at a

center of the cavity aligned with the opening.

10. A method of handling an eluate container, the method comprising:

placing the container in a cavity defined in a radiation-shielding body having an opening to the
cavity; and

releasably holding the container at a predetermined location relative to the opening by clamping

the container in position after placing the container in the cavity.

11. A method as in claim 10 further comprising receiving the radioactive material in the

container through the opening while the container is in the cavity.

12 A method as in claim 11, wherein receiving the radioactive material comprises receiving an

eluate comprising a radioisotope from a radioisotope generator.

13. A method as in claim 10, wherein placing the container comprises placing the container in
the cavity while the clamping system is in a first state in which the clamping system is operable to
receive the container, and releasably holding the container comprises adjusting the clamping system to a
second state in which the clamping system is operable to hold the container in a substantially fixed

position in the cavity.

14. A method as in claim 13, wherein adjusting the clamping system comprises moving an

actuator mounted on the body relative to the body.

15. A method as in claim 13, wherein the clamping system comprises first and second detents,
the detents being moveable relative to one another from a first state in which the detents define a first
passage area and a second state in which the detents define a second passage area sized smaller than the
first passage area, wherein adjusting the clamping system comprises moving the detents from their first

state to their second state.
16. A method as in claim 15, wherein adjusting the clamping system comprises moving an

actuator of the assembly relative to the body to move the detents from their first state to their second

state.

12
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17. A method as in claim 10, wherein the opening is a first opening and placing the container
comprises transferring the container into the cavity through a second opening sized larger than the first

opening.

18. A method as in claim 17 further comprising attaching a base to the body while the container
is in the cavity, the base being operable to limit escape of radiation emitted in the cavity from the

assembly through the second opening.

19. A method as in claim 10, wherein the container is a first container, the method further
comprising:

removing the first container from the assembly;

placing a second container in the cavity, the second container having a different size than the
first container;

using the clamping system hold the second container at a predetermined location relative to the
opening; and

receiving the radioactive material in the second container through the opening while the second

container is in the cavity.

20. A method as in claim 19, wherein the predetermined location of the first container is

substantially the same as the predetermined location of the second container.

21. A method as in claim 19, wherein the first and second containers have different heights.

22. A method as in claim 19, wherein the radioactive material is an eluate comprising a

radioisotope.

23. A method as in claim 19, wherein the using of the clamping system comprises moving at
least one resilient detent after the placing of the container in the cavity to engage a neck of the container

with the detent.

24. A radiation-shielding assembly for housing a container of radioactive material, the assembly
comprising:

a body having an internal cavity for housing the container, the cavity having a longitudinal axis;
and

a clamping system carried by the body and operable to releasably hold the container in the cavity

by exerting a resilient compressive force on the container transverse to the longitudinal axis of the cavity.

13
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25. A radiation-shielding assembly as in claim 24, wherein the clamping system comprises a

resilient detent operable to engage a neck of the container.

26. A radiation-shielding assembly as in claim 24, wherein the clamping system is selectively
adjustable from a first state in which the clamping system has no more than a relatively weaker grip on
the container and a second state in which the clamping system has a relatively stronger grip on the

container.

27. A radiation-shielding assembly as in claim 26, further comprising an actuator adapted to be
mounted on the body for movement relative to the body, wherein adjustment of the clamping system

between the first and second states is controlled by movement of the actuator relative to the body.

28. A radiation-shielding assembly as in claim 26, wherein the clamping system comprises first
and second spring detents defining a passage, at least one of the detents being moveable relative to the
other of the detents, the detents being positioned relative to one another in the first state to define a
relatively larger passage and being positioned relative to one another in the second state to define a

relatively smaller passage.

29. A radiation-shielding assembly as in claim 24, wherein the clamping system is operable to

grip a neck of the container.

30. A radiation-shielding assembly as in claim 24, wherein the body has an opening into the

cavity, the clamping system being positioned adjacent the opening.

31. A radiation-shielding assembly as in claim 24, wherein the clamping system is constructed

to hold the container in substantial alignment with the longitudinal axis of said cavity.

32. A method of housing a container of radioactive material in a radiation-shielding assembly,
the method comprising:

placing the container in an internal cavity of a body, the cavity having a longitudinal axis; and

moving an actuator associated with the body to exert a resilient force on the container transverse

to the longitudinal axis of the cavity to hold the container in the cavity.

33. A method as in claim 32, wherein holding the container comprises exerting said force at

a neck of the container.

14
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34. A method as in claim 32, wherein holding the container comprises selectively adjusting a
clamping system from a first state in which the clamping system has no more than a relatively weaker
grip on the container and a second state in which the clamping system has a relatively stronger grip on

the container.

35. A method as in claim 34, wherein adjusting the clamping system comprises moving the

actuator mounted on the body to adjust the clamping system between the first and second states.

36. A method as in claim 32, wherein placing the container comprises inserting the container
into the cavity through an opening in the body, the method further comprising releasably attaching a base

to the body generally at the opening to at least partially enclose the container in the cavity.

37. A method as in claim 32, wherein holding the container comprises holding the container

adjacent an opening into the cavity through the body.

38. A radiation-shielding assembly for holding a container having a radioactive material therein,
the assembly comprising:

a body of a radiation-shielding material having a cavity for receiving the container at least
partially defined therein, the cavity having a longitudinal axis, the body defining an opening into the
cavity; and

a detent at least partially disposed in the cavity, the detent being moveable between a hold
position in which the detent holds the container adjacent the opening and release position in which the
detent is adapted to release the container, movement of the detent between said hold position and said

release position including movement of the detent transverse to the longitudinal axis of the cavity.

39. A radiation-shielding assembly as in claim 38, wherein the detent is constructed to engage a

neck of the container when in the hold position.
40. A radiation-shielding assembly as in claim 38 further comprising an actuator mounted on
the body for movement relative to the body, wherein movement of the detent between said hold position

and said release position is controlled by movement of the actuator relative to the body.

41. A radiation-shielding assembly as in claim 38, wherein the detent is a first detent, the

assembly further comprising a second detent, the first and second detents at least partially defining a

15
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passage, the passage being relatively larger when the first detent is in said release position and relatively

smaller when the first detent is in said hold position.

42. A radiation-shielding assembly as in claim 41, wherein the second detent is moveable

transverse to the longitudinal axis of the cavity.

43. A radiation-shielding assembly as in claim 38, wherein the opening is a first opening and
the body also has a second opening into the cavity, the second opening being sized larger than the first
opening, the assembly further comprising a base constructed for releasable attachment to the body
generally at the second opening, the base being constructed to limit escape of radiation from the cavity

through the second opening.

44. A radiation-shielding assembly as in claim 38, wherein the detent is positioned adjacent the

opening.

45. A radiation-shielding assembly as in claim 38, wherein the detent is operable to hold the

container in substantial alignment with the longitudinal axis of the cavity.

46. A method for holding a container of radioactive material in a radiation-shielding assembly,
the method comprising:

placing the container in a cavity in a radiation-shielding body so the container is adjacent an
opening in the body to the cavity, the cavity having a longitudinal axis; and

holding the container adjacent the opening by moving a detent from a release position in which
the detent permits movement of the container away from the opening to a hold position in which the
detent inhibits movement of the container away from the opening, wherein moving of the detent includes

movement of the detent transverse to the longitudinal axis of the cavity.

47. A method as in claim 46, wherein holding the container comprises engaging a neck of the

container with the detent.

48. A method as in claim 46, wherein moving the detent comprises moving an actuator mounted

on the body relative to the body to move the detent from said release position to said hold position.
49. A method as in claim 46, wherein the opening is a first opening and the body also has a
second opening into the cavity, the second opening being sized larger than the first opening, the placing

comprising inserting the container into the cavity through the second opening.
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50. A method as in claim 49 further comprising releasably attaching a base to the body

generally at the second opening to at least partially enclose the container in the cavity.

51. A method of using a radiation-shielding assembly, the method comprising:

placing a container in a cavity of a radiation-shielding assembly, wherein the placing comprises
disposing at least a portion of the container between first and second nonintegral detents of the assembly;

holding the container in a fixed position in the assembly, wherein the holding comprises

contacting the container with the first and second detents.

52. A method as in claim 51 further comprising releasing the container after the holding,
wherein the releasing comprises moving at least one of the first and second detents away from the

container.

53. A method as in claim 51 further comprising releasing the container after the holding,
wherein the releasing comprises moving at least one of the first and second detents away from a

longitudinal axis of the cavity.

54. A method as in claim 51 further comprising releasing the container after the holding,
wherein the releasing comprises moving at least one of the first and second detents toward a wall

defining the cavity.

55. A method as in claim 51 wherein the holding comprises maintaining a position of the first

and second detents relative to the container.

56. A method as in claim 55 further comprising releasing the container after the holding,
wherein the releasing is initiated by movement of a component of the assembly, and wherein the
movement of the component causes movement of at least one of the first and second detents relative to at
least one of the container, a longitudinal axis of the cavity, a wall defining the cavity, and another of the

first and second detents.
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