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Description

FIELD OF THE INVENTION

[0001] The invention relates to radiation-shielding con-
tainers for radioactive materials, such as containers used
for transporting and handling radioactive materials (e.g.,
iodine I131) that are used in medical diagnostic and/or
therapeutic procedures.

BACKGROUND

[0002] A conventional container for radioactive mate-
rials typically includes a radiation-shielding body in which
the radioactive material is received, and a radiation-
shielding lid to be placed on the body to enclose the ra-
dioactive material in the container. Both the body and lid
tend to be made of lead or lead alloy. In order to prevent
radiation emanating from the radioactive material from
leaking out of the container between the body and the
lid, one of these parts usually includes an annular groove
or recess having a substantially rectangular cross-sec-
tion, while the other part includes a mating annular ridge.
This particular design may be characterized as a com-
plimentary stepped configuration of the respective con-
tacting surfaces.
[0003] The stepped configuration of the interface be-
tween body and lid of the container generally includes
one or more pairs of concentric and parallel contacting
surfaces. For instance, a first pair of contacting surfaces
may be formed by the edge of the body and the lid, and
a second by the annular ridge and the groove. Due to
manufacturing tolerances, the body and lid of the con-
tainer may abut along only one of these pairs of contact-
ing surfaces. This means that an undesired gap may be
defined between the contacting surfaces of the other pair.
Some may find the presence of such a gap disadvanta-
geous, because, for example, the design of the contact-
ing surfaces may not prevent radiation from entering into
the gap, thus potentially reducing the container’s ability
to effectively prevent escape of radiation in some cases.
Some may find the presence of such a gap disadvanta-
geous, because, for example, an effective wall thickness
of the container at that point may be reduced enough, in
some cases, to enable radiation to get through the con-
tainer at that point. As another possible detriment, some
may find that various conventional containers fail to pre-
vent radioactive material from moving about in the con-
tainer to a location where radiation may be aligned with
and/or concentrated near the gap between the contacting
surfaces.
[0004] US-5,944,190 discloses a container for radio-
active material from which can be derived the pre-char-
acterizing portion of claim 1 appended hereto.

SUMMARY

[0005] A first aspect of the present invention is directed

to a radiation-shielding container assembly. This contain-
er assembly includes a radiation-shielding body and a
radiation-shielding lid, both of which include substantially
radiopaque material (e.g., lead, tungsten, depleted ura-
nium, and/or the like). The body of the container assem-
bly has a receiving space at least partially defined therein.
This receiving space is generally designed to accommo-
date a radioactive material (e.g., capsular dose of iodine
I131 for a medical patient). When this container assembly
is in a closed condition, a closure surface of the body
faces and is in close proximity to (e.g., in contact with or
very near contact with) a closure surface of the lid. Fur-
ther, at least an inner most portion of the closure surface
of the body (i.e., portion nearest the receiving space) is
oriented such that radiation emanating directly from the
radioactive material is substantially prevented from trav-
elling along the inner most portion of the closure surface
of the body. For instance, an inner most portion of the
closure surface of the body and an inner most portion of
the closure surface of the lid may be oriented such that
radiation emanating directly from the radioactive material
is not directed between those portions of the closure sur-
faces in a direction substantially parallel to those por-
tions. Incidentally, radiation that has emanated from ra-
dioactive material and that has not been deflected may
be said to be directly emanated. By comparison, radiation
that has emanated from radioactive material and that has
been deflected (e.g., off of a radiation deflecting object)
may be said to be directly emanated prior to the initial
deflection and indirectly emanated after the initial deflec-
tion.
[0006] The container assembly of this first aspect may
include an imaginary centre line that longitudinally ex-
tends through both the body and the lid. In some embod-
iments, the inner most portion of the body’s closure sur-
face may be substantially perpendicular to or acutely ori-
ented relative to the centre line. In some embodiments,
a substantial entirety (e.g., greater than about 95%) of
the closure surface of the body is non-parallel (e.g., per-
pendicular, acutely oriented, and/or obtusely oriented) to
the centre line. Incidentally, the body and lid of the con-
tainer assembly may exhibit any of a number of appro-
priate designs. For instance, in some embodiments, the
body and lid are substantially rotationally symmetrical
about the centre line. In other embodiments, one or both
the body and the lid may not be substantially rotationally
symmetrical about the centre line.
[0007] Still referring to the first aspect of the present
invention, the inner most portion of the body’s closure
surface may, at least in some embodiments, be substan-
tially frustoconical. In some embodiments, a substantial
majority (e.g., no less than about 50%) of the body’s clo-
sure surface of the body may be oriented such that radi-
ation directly emanating from the radioactive material is
substantially prevented from travelling there along. Some
embodiments may have a substantial entirety (e.g., no
less than about 95%) of the closure surface of the body
being oriented such that radiation directly emanating
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from the radioactive material is substantially prevented
from travelling there along. Incidentally, radiation that
"travels along" a particular portion of closure surface re-
fers to radiation that radiates in a direction substantially
aligned with and very near the particular portion of the
closure surface (e.g., through a gap between the closure
surfaces of the lid and the body when the container as-
sembly is in a closed condition).
[0008] The body and lid may be configured and dimen-
sioned such that radioactive material located in the re-
ceiving space of the container assembly may be sur-
rounded by a substantially constant amount of radio-
paque material in all directions. This feature of the con-
tainer assembly may be characterized by some as ben-
eficially providing at least generally uniform radiation
shielding. Accordingly, in some embodiments, the shape
and/or dimensions of the body and/or lid of the container
assembly may be at least somewhat dependent upon
the shape and/or dimensions of the radioactive material
to be disposed in the receiving space. For instance, in
some embodiments of the container assembly, periph-
eral edges of one or both the body and the lid may be
chamfered, rounded, or the like.
[0009] Some embodiments of the first aspect of the
invention may include a vial that is disposable in the re-
ceiving space of the container assembly. For instance,
the vial may include a base that is disposable into and
releasably attachable to the body. Likewise, the vial may
include a cap that is releasably attachable to the lid. For
instance, the base may be snap-fitted to the body, and/or
the cap may be snap-fitted to the lid. Other embodiments
may exhibit other appropriate manners of releasably at-
taching one or both the body and lid to the corresponding
base and cap. In some embodiments, the cap of the vial
may include a plug-like part that protrudes into the base
of the vial when the container assembly is in a closed
condition. The body and/or lid of the container assembly
may include an insert disposed in a receptacle thereof.
One or more of the inserts may include an opening there-
through. In some embodiments, a projection of the base
can be snap-fitted into the insert of the body, and/or a
projection of the cap can be snap-fitted into the insert of
the lid. While the vial may be made out of any appropriate
material (e.g., plastic), in some embodiments, it is made
of a material that is at least one of radiotransparent (i.e.,
transparent to radiation) and radiotranslucent (i.e., allows
radiation to pass through in an at least generally diffuse
or reduced fashion).
[0010] Still referring to the first aspect of the invention,
the container assembly may include a case that includes
a receptacle and a cap. The receptacle of the case is
generally designed to accommodate at least a portion of
the body. The cap of the case is releasably connectable
to the receptacle of the case and is generally designed
to accommodate at least a portion of the lid. In some
embodiments, the cap may be dimensioned such that an
internal, hollow space is defined between a top surface
of the lid and the cap. As with the vial, the case may be

made of any appropriate material such as, for example,
a radiotransparent and/or radiotranslucent material.
[0011] A second aspect is direct to a use of the inven-
tion for inhibiting escape of radiation from a radiation-
shielding container assembly. This container assembly
has a body and a lid, both of which include radiopaque
material. The body has a recess defined therein to ac-
commodate radioactive material. Further, a closure sur-
face of the body faces and is in close proximity to a clo-
sure surface of the lid when the container assembly is in
a closed condition. With regard to the method, radioactive
material is disposed in the recess of the body. The radi-
oactive material is disposed in the recess such that ra-
diation directly emanating from the radioactive material
is at least substantially prevented (e.g., precluded) from
travelling between the closure surface of the lid and the
closure surface of the body. In some embodiments, an
entirety of the radioactive material is disposed within the
recess so that no portion of the material extends through
an imaginary reference plane including a portion of the
closure surface of the body that is closest to a bottom of
the bodey. In some embodiments, the radioactive mate-
rial may be enclosed in a vial that is at least one of radi-
otransparent and radiotranslucent. At least a portion of
this vial may be disposed in the recess of the body.
[0012] Yet a third aspect of the invention is directed to
a radiopharmaceutical administration assembly that in-
cludes a first receptacle (e.g., a vial) having a radiophar-
maceutical disposed therein, and a substantially tubular
administration device releasably connectable (e.g., via a
first end thereof) to the first receptacle and sized to allow
the radiopharmaceutical to pass therethrough. The ad-
ministration device may be designed to be releasably
connected to the first receptacle in any of a number of
appropriate manners. For instance, the administration
device may be designed to be snap-fitted to the first re-
ceptacle. As an example, the first end of the administra-
tion device may include a plurality of fingers that are ar-
ranged for engaging a peripheral edge of the first recep-
tacle.
[0013] Still referring to the third aspect of the invention,
the administration device of some embodiments may be
said to exhibit first and second diameters. The first diam-
eter is generally located toward the first end of the ad-
ministration device, and the second diameter is generally
located toward an opposing second end of the adminis-
tration device. The first diameter may be smaller than the
second diameter.
[0014] Some embodiments of the third aspect may in-
clude a second receptacle designed to accommodate at
least a portion of the first receptacle. This second recep-
tacle may be made from a number of appropriate mate-
rials. For instance, the second receptacle of some em-
bodiments is made of radiopaque material.
[0015] Still yet a fourth aspect is directed to a method
of using a radiation-shielding container assembly that
has a body and a lid, both of which include radiopaque
material. The body of the container assembly generally
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has a recess defined therein to accommodate a radiop-
harmaceutical therein. With regard to the method of this
fourth aspect, a substantially tubular administration de-
vice is connected (e.g., releasably connected) to a vial
that is at least partially disposed in the recess of the body
while the radiopharmaceutical is at least partially dis-
posed in the vial. This connection may be accomplished
in any appropriate manner, such as, for example, by
snap-fitting the administration device to the vial. Next,
the radiopharmaceutical is caused to leave the vial and
travel through the administration device. For example,
the administration device having the vial connected
thereto may be tipped so that gravity causes the radiop-
harmaceutical to leave the vial and move through the
administration device (e.g., toward a mouth of a patient).
The vial may be removed from the recess of the body
while the administration device is connected to the vial.
This removal of the vial from the recess may be accom-
plished before or after the radiopharmaceutical is caused
to leave the vial. The removal of the vial from the recess
may be accomplished by lifting the administration device
away from the body (e.g., the recess thereof) of the con-
tainer assembly. In some embodiments, the remove of
the vial from the recess may include relieving a snap
connection that connects the vial and the body. While
this fourth aspect of the invention has been briefly de-
scribed in regard to radiopharmaceuticals, it should be
noted that the administration device of this fourth aspect
may have application in relation to non-radioactive phar-
maceuticals as well.
[0016] Various refinements exist of the features noted
in relation to the above-mentioned aspects of the present
invention. Further features may be incorporated in the
above-mentioned aspects of the present invention as
well. These refinements and additional features may ex-
ist individually or in any combination. For instance, vari-
ous features discussed below in relation to any of the
illustrated embodiments of the present invention may be
incorporated into any of the above-described aspects of
the present invention, alone or in any combination.

BRIEF DESCRIPTION OF THE FIGURES

[0017] The invention will now be illustrated by way of
various exemplary embodiments, with reference being
made to the annexed figures, in which:

Fig. 1 is a cross-section of one embodiment of a body
and lid of a radiation-shielding container of the in-
vention;
Fig. 2 is a cross-section of the container of Fig. 1 in
a closed condition located in a receptacle and having
a capsule of radioactive material disposed therein;
Fig. 3 is a perspective view of the body and lid of the
container and receptacle of Fig. 2, with parts broken
away for clarity;
Fig. 4 is an exploded perspective view of a vial used
in the container of Figs. 1 to 3;

Fig. 5 is a schematic representation of possible ra-
diation patterns from a capsule of radioactive mate-
rial and a theoretically optimum distribution of radi-
opaque material for uniform shielding;
Fig. 6 is a partly broken away perspective view of
the container and receptacle bodies with an admin-
istration device being connected to the vial;
Fig. 7 is a view corresponding to Fig. 6 in which the
vial is removed from the container;
Fig. 8 is a perspective view of the vial and attached
administration device during administering of the ra-
dioactive material;
Fig. 9 is a cross-section of another embodiment of
a radiation-shielding container of the invention;
Fig. 10 shows the body of the container of Fig. 9
when an administration tool is connected to a vial;
Fig. 11 is a perspective side view of the vial connect-
ed to the administration tool;
Fig. 12 is a perspective top view of the vial and the
administration tool;
Fig. 13 is a cross-section of another embodiment of
a body and lid of a radiation-shielding container of
the invention;
Fig. 14 is a cross-section of still another embodiment
of a body and lid of a radiation-shielding container
of the invention; and
Fig. 15 is a cross-section of yet another embodiment
of a body and lid of a radiation-shielding container
of the invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EM-
BODIMENTS

[0018] Fig. 2 shows a radiation-shielding container 1
that may be utilized to enclose radioactive material (e.g.,
for safe transporting and/or handling of the radioactive
material). This container 1 includes a body 2 and a lid 3,
each of which is made of radiopaque material (e.g. lead,
tungsten, depleted uranium, and/or the like). While they
may exhibit any of a number of appropriate designs and
shapes, both the body 2 and the lid 3 are substantially
rotationally symmetrical about an imaginary centre line
C L (i.e., central reference axis) of the container 1 (Fig.
1) with the body 2 being substantially cylindrical and the
lid 3 being substantially disc-shaped. The body 2 has a
recess 4 defined therein that is bounded by a substan-
tially cylindrical wall 14. The lid 3 has a recess 5 defined
therein as well; however, the recess 4 in the body 2 tends
to be deeper than the recess 5 in the lid 3. It should be
noted that in other embodiments, the depth of the recess-
es 4, 5 may be substantially similar, while in still other
embodiments, the recess 5 may be deeper than the re-
cess 4. These recesses 4, 5 may be said to collectively
define a receiving space 6 of the container 1 for accom-
modating radioactive material. For reasons to be dis-
cussed later, one or both of the recesses 4, 5 may have
tapered side walls 7, 8 (respectively) and/or doubly
stepped bottoms 9, 10 (respectively). The body 2 of the
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container 1 may include one or more lugs 11 that protrude
from a peripheral edge 15 of the recess 4. For instance,
the container 1 is shown as including two lugs 11 dis-
posed on opposite sides of the centre line C L. As will be
discussed in more detail below, these lugs 11 are utilized
to prevent rotational movement of a vial disposed in the
recess 4 of the body 2 (relative to the body 2). It should
be noted that other embodiments of the body 2 may not
include the lugs 11. Some embodiments of the body 2
may include other appropriate mechanisms to substan-
tially prevent rotational movement of a vial disposed
therein (relative to the body).
[0019] The body 2 and lid 3 of the container 1 may be
joined so that respective closure surfaces 12, 13 thereof
are in very close proximity with one another and are pref-
erably in contact. These closure surfaces 12, 13 are
shown as being annularly disposed about the receiving
space 6 of the container 1. Moreover, these closure sur-
faces 12, 13 are configured such that at least a portion
of each of the closure surfaces (e.g., an inner-most por-
tion closest to the centre line CL) is misaligned with ra-
diation that is being emitted by the radioactive material
in the container 1. In some embodiments, a majority of
each of the closure surfaces is misaligned with radiation
that is being emitted by the radioactive material in the
container 1. In other embodiments, a substantial entirety
of each of the closure surfaces is misaligned with radia-
tion that is being emitted by the radioactive material in
the container 1. In the illustrated embodiment, this mis-
alignment is achieved by designing the closure surface
12 associated with the cylinder wall 14 of the body 2 to
exhibit a substantially frustoconical configuration, and by
designing the closure surface 13 surrounding the recess
5 in the lid 3 to exhibit what may be characterized as a
substantially complimentary downward slope. As one
characterization of the closure surface 12, it may be said
that this closure surface 12, two-dimensionally speaking,
includes a substantially linear portion that extends radi-
ally outwardly (i.e., away from the centre line CL). As this
substantially linear portion of the closure surface 12 ex-
tends radially outwardly, this substantially linear portion
also tends to exhibit a downward slope (e.g., at least
generally toward a bottom surface 37 of the body 2).
Again, two-dimensionally speaking, this substantially lin-
er portion of the closure surface 12 may refer to a sub-
stantial majority of the closure surface 12, or even a sub-
stantial entirety of the closure surface 12 (as shown in
Fig. 1).
[0020] Still referring to Fig. 1 and in some other em-
bodiments, it may be said that one of the body 2 and the
lid 3 has a closure surface (or at least a substantially
linear portion thereof as described above) that is radially
oriented at an angle α relative to the centre line CL that
is acute (i.e., angle greater than 0 degrees and less than
90 degrees), and another of the body 2 and the lid 3 has
a closure surface that is radially oriented at an angle β
relative to the centre line CL that is obtuse (angle greater
than 90 degrees and less than 180 degrees). In some

embodiments, one of the closure surfaces (or at least a
substantially linear portion thereof) is radially oriented at
an angle α between about 30 degrees and about 90 de-
grees relative to the centre line CL, while the other closure
surface (or at least a substantially linear portion thereof)
is radially oriented at an angle β of between about 90
degrees and about 150 degrees relative to the centre line
CL. In some embodiments, one of the closure surfaces
(or at least a substantially linear portion thereof) is radially
oriented at an angle α between about 40 degrees and
about 90 degrees relative to the centre line CL, while the
other closure surface (or at least a substantially linear
portion thereof) is radially oriented at an angle β of be-
tween about 90 degrees and about 140 degrees relative
to the centre line CL. In some embodiments, one of the
closure surfaces (or at least a substantially linear portion
thereof) is radially oriented at an angle α between about
50 degrees and about 90 degrees relative to the centre
line CL, while the other closure surface (or at least a sub-
stantially linear portion thereof) is radially oriented at an
angle β of between about 90 degrees and about 130 de-
grees relative to the centre line CL. While not always the
case, it is generally preferred that the sum of the two
angles α, β associated with the closure surfaces (or at
least the substantially linear portions thereof) relative to
the centre line CL is equal to about 180 degrees. Inci-
dentally, it should be noted that these angles α, β are
measured in a manner so that a portion of the corre-
sponding body 2 or lid 3 is included inside the angle.
[0021] Since a significant portion of the receiving
space 6 is defined by the recess 4 in the body 2 of the
container 1, this is where the radioactive material tends
to be placed. As shown in Fig. 2, an entirety of the radi-
oactive material (here, an orally administrable radiophar-
maceutical capsule 16) may be positioned in the recess
4 of the body 2 of the container 1 so that no portion of
the radioactive material extends beyond an opening into
the recess 4. In other embodiments, an entirety of the
capsule 16 may be positioned in the recess 4 of the body
2 so that no portion of the radioactive material extends
through an imaginary place that includes a portion of the
closure surface 12 that is nearest a bottom of the body
2. Because of both the location of the radioactive material
in the container 1 and the orientation of the closure sur-
faces 12, 13 relative to the radiation being emitted from
the radioactive material, the radiation is misaligned with
the closure surfaces 12, 13. As such, even if a small gap
exists between the closure surfaces 12, 13 (e.g., because
of a manufacturing tolerance and/or damage) when the
container 1 is closed, the design of the container 1 com-
bined with the positioning of the radioactive material
therein tends to prevent radiation leakage from the con-
tainer 1. In this respect, it should be noted that the gap
illustrated between the closure surfaces 12, 13 shown in
Fig. 2 may not (and preferably does not) actually exist.
[0022] In order to promote a positioning of the radio-
active material such that radiation is substantially pre-
vented from being in line with the closure surfaces 12,
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13, the container 1 may include an appropriate position-
ing mechanism for the radioactive material. In the illus-
trated embodiment, which is particularly suited for use
with radioactive material packed in single dose capsule
16, the positioning mechanism refers to a vial 17 that
may be fixed in the receiving space 6 of the container 1.
Internal dimensions of this vial 17 may at least generally
correspond with outer dimensions of the capsule 16 to
hinder movement of the capsule 16 relative to and when
disposed in the vial 17. It should be noted that some
embodiments include vials that exhibit any of a number
of alternate container/packaging designs. Incidentally,
the term "capsule" herein generally includes within the
scope of its definition, orally administrable capsules, pills,
tablets, pellets, caplets, and the like.
[0023] Referring to Fig. 4, the vial 17, which may be
manufactured from any appropriate material (e.g., a gas-
tight synthetic material such as PETP), includes a base
18 and a cap 19 attachable to the base 18. The cap 19
has a plug-like part 20 that extends into an opening of
the base 18 when the cap 19 and base 18 are connected
with one another. In addition, the cap 19 includes a flange
21 designed to abut a peripheral edge 51 of the base 18
when the cap 19 and base 18 are connected with one
another. A groove 23 may be defined in the plug-like part
20 of the cap 19. This groove 23 may be designed to
accommodate an O-ring 24 made of a resiliently flexible
material (e.g., rubber or another elastomer) to promote
a sealing the vial 17 when the base 18 and cap 19 are
connected with one another.
[0024] While not always the case, the base 18 of the
vial 17 is shown as having at least portions that substan-
tially conform to the recess 4 in the body 2 to inhibit un-
desired movement of the vial 17 relative to the body 2 of
the container 1. In this particular embodiment, the base
18 includes a tapering sidewall 25 and a substantially flat
bottom 26. In addition, angularly spaced ribs 27 protrude
from the sidewall 25 into an interior opening of the base
18 to provide lateral support for the capsule 16. One or
more filters may be disposed within the interior of the
base 18. For instance, arranged on the bottom 26 of the
base 18 may be an active carbon filter layer 28, a hydro-
phobic filter layer 29 and a locking ring 30 for substantially
immobilizing the filter layers 28, 29 relative to the bottom
26 of the base 18. In should be noted that other embod-
iments may include additional or alternative filtering fea-
tures and/or locking features. In a closed condition of the
vial 17 (i.e., when the base 18 and cap 19 are attached
to one another), the distance between the plug-like part
20 of the cap 19 and the filter layers 28, 29 in the base
18 preferably substantially corresponds with the length
of the capsule 16, thus inhibiting undesired movement
of the capsule 16 in the receiving space 6. A diameter of
the capsule 16 may be smaller (e.g., slightly smaller) than
or substantially equal to the distance between opposing
ribs 27, so that the capsule 16 may be substantially im-
mobilized yet easily withdrawn from the vial 17.
[0025] Referring to Figs. 2-3, the base 18 and cap 19

may be releasably fixed in the body 2 and lid 3 (respec-
tively) of the container 1. While this releasable fixation
may be achieved in any of a number of manners, it is
achieved by snap-fitting in the illustrated embodiment.
Each of the base 18 and the cap 19 may include a pro-
trusion 35, 36 (respectively) shaped as pins having ex-
panded heads. The protrusion 35 tends to be associated
with (e.g., attached to or extending out from) a bottom
surface 37 of the base 18, and the protrusion 36 tends
to be associated with a top surface of the cap 19. Since
lead tends to be a relatively soft and non-flexible material,
inserts 31, 32 of a harder and more flexible material (e.g.,
a plastic) may be butted into first stepped portions 9B,
10B of bottoms 9, 10 of the recesses 4, 5 (respectively).
These inserts 31, 32 may include openings 33, 34 (re-
spectively) into which the protrusions 35, 36 of the base
18 and cap 19 (respectively) may be snapped. The pro-
trusions 35, 36 may be received in the space defined by
second stepped portions 9C, 10C of the recess bottoms
9, 10 (respectively). It should be noted that some em-
bodiments may not include one or more of the inserts 31,
32. For instance, the material utilized to make up the
body 2 and/or the lid 3 of some embodiments may be
sufficient to withstand the protrusions 35, 36 being snap-
fitted directly into openings integrally defined in the body
2 and/or lid 3.
[0026] The container 1 may be configured and dimen-
sioned such that radioactive material held therein is sur-
rounded by a substantially constant amount of radio-
paque material, thus providing a substantially uniform
level of shielding in virtually all directions. In order to de-
termine the configuration of the body 2 and lid 3 and to
determine the desired wall thickness, estimates of pos-
sible radiation patterns may be established. For example,
and referring to Fig. 5, since the capsule 16 is shaped
such that it cannot be considered a point source of radi-
ation, it has been modelled as having twin point sources
S1, S2, at opposite ends of the capsule 16. Radiation
patterns R1, R2 for these twin sources S1, S2 were es-
tablished and superimposed resulting in combined radi-
ation patterns, which yielded a theoretical optimum
shape TO of the container. Other theoretical optimum
shapes may be appropriate for radioactive materials of
other shapes, sizes, and/or number of point sources.
[0027] In order to design the body 2 and lid 3 of the
container 1 shown in Fig. 1 such that they at least gen-
erally exhibit the theoretical optimum shape TO deter-
mined for the capsule 16: i) the thickness of the body 2
between the bottom 9 of the recess 4 and its bottom sur-
face 37 and the thickness of the lid 3 between the bottom
10 of its recess 5 and its top surface 38 may both be
approximately equal to the thickness of the cylinder wall
14; and ii) the peripheral edge portions 39, 40 of the body
2 and lid 3 may be chamfered.
[0028] In order to protect the body 2 and lid 3 against
damage during transport and handling, one or both may
be disposed in a case 41 made of an appropriate protec-
tive material (e.g., a synthetic material). Other embodi-
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ments of the body and/or lid may be coated or include a
layer of molded protective material that may facilitate
guarding against damage. The case 41 includes of a re-
ceptacle 42 designed to accommodate at least a portion
of the body 2, and a cap 43 designed to accommodate
at least a portion of the lid 3. One or both the receptacle
42 and the cap 43 of the case 41 may include a feature
to enable the body 2 and/or the lid 3 of the container 1
to be releasably connected therewith. For instance, in
the illustrated embodiment, the receptacle 42 and the
cap 43 include a plurality of angularly spaced ribs 44, 45
to assist in holding the body 2 and lid 3 (respectively) in
a press-fitting. The receptacle 42 and cap 43 can be de-
signed to interconnect with one another in any appropri-
ate manner (e.g., bayonet-type fitting, press-fitting, snap-
fitting, and the like). For instance, the illustrated recep-
tacle 42 and cap 43 have threaded edges 46, 47 for
screwing these parts together. Further, the case 41 may
be designed to provide a seal between the receptacle 42
and the cap 43 when interconnected. For instance, in the
embodiment illustrated in Fig. 2, an O-ring 48 is disposed
in a groove 49 in the cap 43 of the case 41 for providing
a seal between the receptacle 42 and the cap 43.
[0029] In an exemplary procedure for using the con-
tainer 1, the capsule 16 may be disposed in the base 18
of the vial 17 so that the filter layers 28, 29 of the vial 17
are at least generally interposed between the capsule 16
and the base 18. The cap 19 of the vial 17 may then be
attached to (e.g., snap-fitted or screwed on) the base 18
to enclose the capsule 16 in the vial 17. The vial 17 may
then be placed into the recess 4 in the body 2 of the
container 1, and the lid 3 of the container 1 may disposed
on the body 2 so that the vial 17 is enclosed therein and
so that the closure surfaces 12, 13 face each other and
are in close proximity with one another. When placing
the lid 3 on the body 2, the protrusion 36 on the vial cap
19 snaps into the insert 32. The body 2 and lid 3, being
in a closed condition, may then be placed in the case 41
(e.g., for transport to a healthcare facility).
[0030] At the healthcare facility, the radioactive mate-
rial in the container 1 may be administered to a patient.
To this end, the cap 43 of the case 41 may be unscrewed
and removed from the receptacle 42. Since the radiation-
shielding lid 3 is attached (e.g., via a press-fitting) to the
cap 43 of the case 41, and since the cap 19 of the vial
17 is attached to the lid 3 (e.g., via the snap-fitting with
the insert 32), this removal of the cap 43 may allow im-
mediate access to the capsule 16 without the need for
removing the lid 3 and cap 19 in separate removal steps.
Moreover, since the radiation-shielding body 2 is at-
tached (e.g., via a press-fitting) to the receptacle 42 of
the case 41, and since the base 18 of the vial 17 is at-
tached to the body 2 (e.g., via the snap-fitting with the
insert 31), the receptacle 42, body 2, and base 18 may
effectively act as a single unit during the above-described
removal.
[0031] An administration device, such as the substan-
tially tubular device 490 shown in Fig. 8, may be utilized

to at least assist in administering the capsule 16 to a
patient. This device 490 can be releasably connected to
the base 18 of the vial 17 in any of a number of appropriate
manners. For instance, in the illustrated embodiment, the
administration device 490 has a threaded free end 50
designed to threadingly engage a threaded peripheral
edge 51 of the base 18 when engaged and rotated. In
order to inhibit the base 18 from rotating in the recess 4
when the administration device 490 is screwed thereon,
one or both the body 2 and the base 18 may include an
anti-rotation locking feature. For instance, in the illustrat-
ed embodiment, the locking feature is provided via a com-
bination of the lugs 11 on the edge 15 of the recess 4
and corresponding recesses 52 in the edge 51 of the
base 18.
[0032] After the threaded free end 50 of the device 490
is releasably connected with the base 18 (e.g., screwed
onto the base 18 as shown in Fig. 6), the base 18 may
be removed from the recess 4 (e.g., by providing a lifting
force to the device 490 Fig. 7), and the radioactive ma-
terial may be administered to the patient. To this end the
patient may put an end of the device 490 that opposes
the threaded free end 50 to his/her mouth and tip it (Fig.
8), so that the capsule 16 will travel (e.g., slide) through
the device 490 into his/her mouth. After the capsule 16
and base 18 of the vial 17 are removed from the container
1 for administration of the capsule 16, the container 1
may be closed, and the device 490 with the base 18 at-
tached thereto may be discarded as radioactive waste.
[0033] Fig. 9 illustrates another embodiment of a radi-
ation-shielding container 101. The closure surfaces 112,
113 of the body 102 and lid 103 (respectively) of this
container 101 are substantially perpendicular to the cen-
tre line CL. In order to promote the closure surfaces
112,113 being misaligned with the radiation that is emit-
ted by the radioactive material in the illustrated embodi-
ment, the base 118 and cap 119 of the vial 117 are sized
and arranged such that the bottom of the cap 119, which
may abut the capsule 116, is below the closure surfaces
112, 113. In other words, an imaginary plane that includes
the closure surface 112 does not intersect with any por-
tion of the capsule 116 that is disposed in the recess 104
of the body 102. It is generally preferred that the capsule
116 be substantially immobilized in the vial 117. For in-
stance, in the illustrated embodiment, the capsule 116 is
interposed between the cap 119 and the locking ring 130
to promote this substantial immobilization. The locking
ring 130 exhibits an arrowhead-like cross-section that
may promote locking of the underlying filter layers 128,
129 at the bottom of the base 118.
[0034] Still referring to Fig. 9, the cap 119 of the vial
117 is of a somewhat different design than the cap 19 of
the vial 17 (Fig. 1). In particular, the cap 119 does not
protrude beyond the peripheral edge 151 of the base 118
(e.g., in order to reduce an overall height of the vial 117).
Instead, the entire vial cap 119 may be characterized as
a plug-like part 120, which is completely inserted into the
vial base 118.
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[0035] The base 118 of the vial 117 differs from the
base 18 of the vial 17 (Fig. 1). In particular, the base 118
is relatively long and protrudes (e.g., extends out) from
the recess 104 (Fig. 10), such that its peripheral edge
151 is spaced from the closure surface 112 of the body
102 of the container 101. This peripheral edge 151 of the
base 118 of the vial 117 serves as a connecting feature
that cooperates with a corresponding connecting feature
at the free end 150 of another administration device 149.
The connecting feature of the device 149 refers to a plu-
rality of angularly spaced resiliently flexible fingers 152,
which snap-fit around the peripheral edge 151 of the vial
base 118 when the device 149 is pressed onto the vial
117.
[0036] Referring to Figs. 10-11, the device 149 is ta-
pered and substantially tubular. In particular, the device
149 generally exhibits a larger opening diameter toward
its upper end 157 than toward its free end 150. In some
characterizations, the device 149 may be said to resem-
ble a cup having an open bottom. This design may ease
handling of the device 149 and/or facilitate administration
of the radioactive capsule 116. The resiliently flexible fin-
gers 152 are bounded on both sides by incisions 153,
which are shaped and sized to provide the desired flex-
ibility while inhibiting the radioactive capsule 116 from
falling through these incisions 153. Between each pair
of fingers 152 is an inwardly extending support part 154.
The distance between lower edges 155 of these support
parts 154 and upper edges 156 of the fingers 152 sub-
stantially corresponding with the thickness of the periph-
eral edge 151 of the vial base 118. Some may say that
this configuration promotes the vial base 118 being pos-
itively and/or securely held between the fingers 152 and
the support parts 154.
[0037] In order to balance the various forces acting on
the vial 117 and to prevent the inserts 131, 132 from
being dissociated from the container bottom 102 and/or
lid 103 (respectively), the base 118 and the cap 119 of
the vial 117 may be include split snapping legs
135-1,135-2 and 136-1, 136-2 (respectively) rather than
the solid protrusions 35, 36 of the vial 17 (Figs. 2 and 4).
[0038] The case 141 in which the container 101 is ar-
ranged may not include any ribs between its inner walls
and the body 102. Some ribs 144 may exist, such as
those confined to the part of the receptacle 142 accom-
modating the chamfered edge 139 of the container body
102. Therefore, one or both the body 102 and the lid 103
of the container 101 may extend all the way to the inner
walls of the receptacle 142 and/or cap 143 (respectively).
The wall thickness of the receptacle 142 may be reduced
in comparison to that of the receptacle 42 of Figs. 2-3.
This reduction in thickness may serve to enhance the
case’s interior holding capacity.
[0039] Referring to Fig. 9, the cap 143 of the case 141
tends to be longer (e.g., measured along the centre line
CL) than the cap 43 of the case 41 (Fig. 1). In addition,
the cap 143 includes a spacer 158 that may abut the top
surface 138 of the lid 103 so as to create a space S above

the lid 103. Since the container 101 may be handled by
holding the cap 143, this space S may tend to increase
the distance between the radioactive material in the cap-
sule 116 and fingers of a person handling the container
101. This may be of importance to some, since the dose
rate to which the person handling the container 101 is
exposed tends to decease with the square of the distance
to the source of radiation.
[0040] To administer the radioactive capsule 116 to a
patient, the cap 143 of the case 141 may be removed
(e.g., unscrewed) from the receptacle 142 of the case
141. Since the radiation-shielding lid 103 is attached
(e.g., via press-fitting) to the cap 143 of the case 141,
and since the cap 119 of the vial 117 is attached to the
lid 103 (e.g., via the snap-fitting with the insert 32), this
removal of the cap 143 may allow immediate access to
the capsule 116 without the need for removing the lid 103
and cap 119 in separate removal steps. Moreover, since
the radiation-shielding body 102 is attached (e.g., via a
press-fitting) to the receptacle 142 of the case 141, and
since the base 118 of the vial 117 is attached to the body
102 (e.g., via the snap-fitting with the insert 131), the
receptacle 142, body 102, and base 118 may effectively
act as a single unit during the above-described removal.
[0041] The administration device 149 may then be con-
nected to the base 118 of the vial 117 by simply pressing
its free end 150 against the peripheral edge 151 until the
fingers 152 bend outward and snap around the edge 151.
The patient may now lift the body 102 of the container
(with the base 118 of the vial 117 disposed therein), put
the upper edge 157 of the device 149 to his/her lips, and
tip the body 102 so that the capsule 116 travels (e.g.,
slides) from the base 118, through the device 149, into
the patient’s mouth.
[0042] After the capsule 116 has been administered
to the patient, the base 118 of the vial 117 may be re-
moved (e.g., pulled) from the recess 104 using the device
149, after which the base 118 and the device 149 may
be discarded as radioactive waste. The lid 103 may be
put back onto the body 102 by screwing the cap 143 onto
the receptacle 142, after which the container 101 may
be stored and/or returned for reuse.
[0043] Instead of lifting and tipping the entire body 102,
which may be fairly heavy to some users, the patient may
choose to use the administration device 149 to remove
the base 118 of the vial 117 from the body 102 of the
container 101 while the capsule 116 is still disposed in
the base 118. Holding the combination of the base 118
and the device 149, the patient may then put the upper
edge 157 of the device 149 to his/her lips, and tip the
combination so that the capsule 116 travels (e.g., slides)
from the base 118, through the device 149, into the pa-
tient’s mouth. After the capsule 116 has been adminis-
tered to the patient, the base 118 and the device 149
may be discarded as radioactive waste. The lid 103 may
be put back onto the body 102 by screwing the cap 143
onto the receptacle 142, after which the container 101
may be stored and/or returned for reuse.

13 14 



EP 1 799 304 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0044] Fig 13 illustrates another embodiment of a ra-
diation-shielding body and lid of the invention. In partic-
ular, Fig. 13 illustrates a body 202 and a lid 203, each of
which includes radiopaque material (e.g. lead, tungsten,
depleted uranium, and/or the like). While they may exhibit
any of a number of appropriate designs and shapes, both
the body 202 and the lid 203 illustrated in Fig. 13 are
substantially rotationally symmetrical about the centre
line C L. The body 202 has a recess 204 defined therein
for accommodating radioactive material (here, the cap-
sule 16). The body 202 and lid 203 may be joined so that
respective closure surfaces 212, 213 thereof are in very
close proximity with one another and are preferably in
contact. The closure surface 212 associated with the
body 202 includes, two-dimensionally speaking, a first
substantially flat portion 276, a second substantially flat
portion 277, and an angled (e.g., frustoconical) portion
278 located at least generally between the first and sec-
ond substantially flat portions 276, 277. All of these por-
tions 276, 277, 278 are misaligned with (i.e., not parallel
to) the centre line CL. Further, the first and second sub-
stantially flat portions 276, 277 are shown as being sub-
stantially perpendicular to the centre line CL. Still further,
as the angled portion 278 of the closure surface 212 ex-
tends radially outwardly, this angled portion 278 tends to
exhibit a downward slope (e.g., at least generally toward
a bottom surface of the body 202). In a three-dimensional
characterization, the portions 276, 277, 278 of the closure
surface 212 may be said to be disposed annularly about
the centre line CL.
[0045] Still referring to Fig. 13, the closure surfaces
212, 213 are substantially complimentary and configured
such that at least a portion of each of the closure surfaces
212, 213 is misaligned with radiation directly emanating
from the capsule 16. This misalignment of the radiation
relative to portions of the closure surfaces 212, 213 is
due in part to the design of the closure surfaces 212, 213
and in part to the positioning of the capsule 16 relative
to an imaginary reference plane 271 indicative of a plane
that is substantially perpendicular to the centre line CL
and including at least a portion of the closure surface 212
(in particular, the second substantially flat portion 277)
of the closure surface 212. In particular, the capsule 16
is positioned in the recess 204 so that it is spaced from
the reference plane 271 by a distance 275. This distance
275 is of a magnitude such that any radiation directly
emanating from the capsule 16 is directed toward the
side walls of the body at locations below the reference
plane 271 and/or exhibits a radiation vector oriented too
closely in line with the centre line CL to enter a gap (if
any) between the closure surfaces 212, 213. As such,
even if a small gap exists between the closure surfaces
212, 213 (e.g., because of a manufacturing tolerance
and/or damage) when the container 1 is closed, the de-
sign of the closure surfaces 212, 213 combined with the
positioning of the capsule 16 (relative to the reference
plane 271) in the recess 204 tends to prevent radiation
leakage. Incidentally, it should be noted that the gap il-

lustrated between the closure surfaces 212, 213 shown
in Fig. 13 may not (and preferably does not) actually exist.
While not shown, the capsule 16 may be in a vial that is
located in the recess 204 in some embodiments. Further,
while the body 202 is not shown as including any type of
mechanism to hinder rotational movement of a vial dis-
posed in the recess 204, some embodiments of the body
202 may be equipped with an appropriate vial anti-rota-
tion mechanism (e.g., one or more lugs 11). Still further,
the body 202 and/or lid 203 may be designed to be dis-
posed in a case such as those described with regard to
Figs. 2 and 9.
[0046] Fig 14 illustrates yet another embodiment of a
radiation-shielding body and lid of the invention. In par-
ticular, Fig. 14 illustrates a body 302 and a lid 303, each
of which includes radiopaque material (e.g. lead, tung-
sten, depleted uranium, and/or the like). While they may
exhibit any of a number of appropriate designs and
shapes, both the body 302 and the lid 303 illustrated in
Fig. 14 are substantially rotationally symmetrical about
the centre line C L. The body 302 has a recess 304 de-
fined therein for accommodating the capsule 16. The
body 302 and lid 303 may be joined so that respective
closure surfaces 312, 313 thereof are in very close prox-
imity with one another and are preferably in contact. The
closure surface 312 associated with the body 302 in-
cludes, two-dimensionally speaking, a substantially flat
portion 376 and an angled (e.g., frustoconical) portion
378 located at least generally between the substantially
flat portion 376 and the centre line CL. Both of these por-
tions 376, 378 are misaligned with (i.e., non-parallel to)
the centre line CL. Further, the substantially flat portion
376 is shown as being substantially perpendicular to the
centre line CL. Still further, as the angled portion 378 of
the closure surface 312 extends radially outwardly, this
angled portion 378 tends to exhibit a downward slope
(e.g., at least generally toward a bottom surface of the
body 302). In a three-dimensional characterization, the
portions 376, 378 of the closure surface 312 are disposed
annularly about the centre line CL.
[0047] Still referring to Fig. 14, the closure surfaces
312, 313 are substantially complimentary and configured
such that at least a portion of each of the closure surfaces
312, 313 is misaligned with radiation that is being directly
emitted from the capsule 16. This misalignment of the
radiation relative to portions of the closure surfaces 312,
313 is due in part to the design of the closure surfaces
312, 313 and in part to the positioning of the capsule 16
relative to an imaginary reference plane 371 indicative
of a plane that is substantially perpendicular to the centre
line CL and including at least a portion of the closure
surface 312 (in particular, the substantially flat portion
376) of the closure surface 212. In particular, the capsule
16 is positioned in the recess 304 so that it is spaced
from the reference plane 371 by a distance 375. This
distance 375 is of a magnitude such that any radiation
directly emanating from the capsule 16 is directed toward
the side walls of the body 302 at locations below the
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reference plane 371 and/or exhibits a radiation vector
oriented too closely in line with the centre line CL to enter
a gap (if any) between the closure surfaces 312, 313. As
such, even if a small gap exists between the closure sur-
faces 312, 313 (e.g., because of a manufacturing toler-
ance and/or damage) when the container 1 is closed, the
design of the closure surfaces 312, 313 combined with
the positioning of the capsule 16 (relative to the reference
plane 371) in the recess 304 tends to prevent radiation
leakage. It should be noted that the gap illustrated be-
tween the closure surfaces 312, 313 shown in Fig. 14
may not (and preferably does not) actually exist. While
not shown, the capsule 16 may be in a vial that is located
in the recess 304 in some embodiments. Further, while
the body 302 is not shown as including any type of mech-
anism to hinder rotational movement of a vial disposed
in the recess 304, some embodiments of the body 302
may be equipped with an appropriate vial anti-rotation
mechanism (e.g., one or more lugs 11). Still further, the
body 302 and/or lid 303 may be designed to be disposed
in a case such as those described with regard to Figs. 2
and 9.
[0048] Fig 15 illustrates still yet another embodiment
of a radiation-shielding body and lid of the invention. In
particular, Fig. 15 illustrates a body 402 and a lid 403,
each of which includes radiopaque material (e.g. lead,
tungsten, depleted uranium, and/or the like). While they
may exhibit any of a number of appropriate designs and
shapes, both the body 402 and the lid 403 illustrated in
Fig. 15 are substantially rotationally symmetrical about
the centre line C L. The body 402 has a recess 404 de-
fined therein for accommodating radioactive material
(here, the capsule 16). The body 402 and lid 403 may be
joined so that respective closure surfaces 412, 413 there-
of are in very close proximity with one another and are
preferably in contact. The closure surface 412 associated
with the body 402 includes, two-dimensionally speaking,
a first angled portion 478, a second angled portion 479,
and a third angled portion 480. These angled portions
478, 479, 480 in combination make the closure surface
412 exhibit a substantially zigzag configuration. All of
these portions 478, 479, 480 are misaligned with (i.e.,
not parallel to) the centre line CL. Further, none of these
portions 478, 479, 480 are substantially perpendicular to
the centre line CL. Still further, as the first angled portion
478 of the closure surface 412 extends radially outwardly,
this first angled portion 478 tends to exhibit a downward
slope (e.g., at least generally toward a bottom surface of
the body 402). Conversely, as the second angled portion
479 of the closure surface 412 extends radially outwardly,
this second angled portion 479 tends to exhibit an upward
slope (e.g., at least generally away from the bottom sur-
face of the body 402). Further, and similar to the first
angled portion 278, as the third angled portion 480 of the
closure surface 412 extends radially outwardly, this third
angled portion 480 tends to exhibit a downward slope
(e.g., at least generally toward the bottom surface of the
body 402). In a three-dimensional characterization, the

portions 478, 479, 480 of the closure surface 412 are
disposed annularly about the centre line CL.
[0049] Still referring to Fig. 15, the closure surfaces
412, 413 are substantially complimentary and configured
such that at least the first angled portion of each of the
closure surfaces 412, 413 is misaligned with radiation
that is being directly emitted from the capsule 16. This
misalignment of the radiation relative to first angled por-
tions of the closure surfaces 412, 413 is due in part to
the design of those particular portions of the closure sur-
faces 412, 413 and in part to the positioning of the capsule
16 relative to an imaginary reference plane 471 indicative
of a plane that is substantially perpendicular to the centre
line CL and including at least a portion of the closure
surface 412 (in particular, the portion of closure surface
412 nearest a bottom of the body 402). In particular, the
capsule 16 is positioned in the recess 404 so that it is
spaced from the reference plane 471 by a distance 475.
This distance 475 is of a magnitude such that any radi-
ation directly emanating from the capsule 16 is directed
toward the side walls of the body at locations below the
reference plane 471 and/or exhibits a radiation vector
oriented too closely in line with the centre line CL to enter
a gap (if any) between the closure surfaces 412, 413. As
such, even if a small gap exists between the closure sur-
faces 412, 413 (e.g., because of a manufacturing toler-
ance and/or damage) when the container 1 is closed, the
design of the closure surfaces 412, 413 combined with
the positioning of the capsule 16 (relative to the reference
plane 471) in the recess 404 tends to prevent radiation
leakage. Incidentally, it should be noted that the gap il-
lustrated between the closure surfaces 412, 413 shown
in Fig. 15 may not (and preferably does not) actually exist.
While not shown, the capsule 16 may be in a vial that is
located in the recess 404 in some embodiments. Further,
while the body 402 is not shown as including any type of
mechanism to hinder rotational movement of a vial dis-
posed in the recess 404, some embodiments of the body
402 may be equipped with an appropriate vial anti-rota-
tion mechanism (e.g., one or more lugs 11). Still further,
the body 402 and/or lid 403 may be designed to be dis-
posed in a case such as those described with regard to
Figs. 2 and 9.
[0050] When introducing elements of various aspects
of the present invention or illustrated embodiment(s)
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.
[0051] While the invention may be susceptible to var-
ious modifications and alternative forms, specific embod-
iments have been shown by way of example in the draw-
ings and have been described in detail herein. However,
it should be understood that the invention is not intended
to be limited to the particular forms disclosed. Rather,
the invention is to cover all modifications, equivalents,
and alternatives falling within the scope of the invention
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as characterized by the following appended claims.

Claims

1. A radiopharmaceutical assembly, comprising
a radiopaque radiation-shielding container (1, 101)
comprising:

a container body (2, 102, 202, 302, 402) com-
prising a vial receptacle (6);
a container lid (3, 103, 203, 303, 403) configured
to couple with the container body (2); and
a vial (17, 117) comprising a capsule receptacle
which is releasably attached to the vial recepta-
cle (6), characterized in that said assembly fur-
ther comprises a radiopharmaceutical adminis-
tering device (490, 149) comprising:

a tubular elongated body comprising a first
end, a second end, and a central passage
extending along the length of the elongated
body from the first end to the second end,
the central passage comprising an inner di-
ameter sized to facilitate passage of a radi-
opharmaceutical capsule (16, 116) there-
through;
a vial connecting feature disposed on the
first end and configured to releasably con-
nect with the vial (17, 117) disposed in said
shielding container (1, 101), wherein the vial
connecting feature is configured to remove
the vial (17, 117) from said vial receptacle
(6) and wherein the central passage aligns
with said capsule receptacle when the vial
connecting feature is coupled with the vial
(17, 117); wherein said second end com-
prises
a delivery end, and wherein the administer-
ing device (490, 149) is configured to facil-
itate removing the vial (17, 117) connected
to the vial connecting feature opposite the
delivery end to facilitate gravitational deliv-
ery of the radiopharmaceutical capsule (16,
116) from the vial (17, 117) to the delivery
end via the central passage.

2. The device of claim 1, wherein the inner diameter
narrows from the second end to the first end.

3. The assembly of claim 1 or claim 2, wherein the ra-
diopaque radiation-shielding container (1) compris-
es lead.

4. The assembly of any preceding claim, wherein the
radiopaque radiation-shielding container (1) com-
prises tungsten.

5. The assembly of any of claims 1-3, wherein the ra-
diopaque radiation-shielding container (1) compris-
es depleted uranium.

6. The assembly of any preceding claim, wherein the
container lid (3) comprises a cap receptacle.

7. The assembly of claim 6, comprising a cap (19) com-
prising a fastener component (36), wherein the cap
(19) is configured to cover an opening into the cap-
sule receptacle and wherein the cap (19) is config-
ured to be disposed in the cap receptacle (5) such
that the fastener (36) component releasably couples
with a fastener component (32) arranged at a base
of the cap receptacle (5).

8. The assembly of claim 7, wherein the fastener com-
ponent (36) in the cap comprises a snap-fitting pro-
trusion and the fastener component (32) arranged
at the base of the cap receptacle (5) comprises a
snap-fitting receptacle.

9. The assembly of any preceding claim, wherein the
container body (2) comprises a central axis about
which the container body (2) is substantially rotation-
ally symmetrical and a body closure surface (12) that
extends away from the central axis, wherein at least
a portion of the body closure surface (12) is radially
oriented at an obtuse or acute angle relative to the
central axis.

10. The assembly of claim 9, wherein the container lid
(3) comprises the central axis about which the con-
tainer body (2) is substantially rotationally symmet-
rical and a lid closure surface (13) that extends away
from the central axis, wherein the lid closure surface
(13) is radially oriented to correlate with the body
closure surface (12) such that the lid closure surface
(13) is disposed adjacent the body closure surface
(12) in a closed position.

11. The assembly of claim 9 or claim 10, wherein the
body closure surface (12) is radially oriented be-
tween 30 and 90 degrees relative to the central axis.

12. The assembly of any preceding claim, wherein the
vial (17) is releasably attached to the vial receptacle
(6) via a snap-fitting arrangement (31, 35).

13. The assembly of any preceding claim, wherein the
vial (17) has a peripheral edge (151) and the vial
connecting end of the administering device (490)
comprises a plurality of flexible fingers (152) ar-
ranged to engage the peripheral edge (151) of the
vial (117).

14. The assembly of claim 13, comprising gaps between
the flexible fingers (152) arranged to prevent the ra-
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diopharmaceutical capsule (16) from passing there-
through.

15. The assembly of any preceding claim, wherein the
vial connecting end of the administering device (490)
comprises a threaded free end (50) configured to
threadingly engage a threaded peripheral edge (51)
of the vial (17).

16. The assembly of claim 15, wherein when the admin-
istering device (490) threadingly engages with the
vial (17), one or both of the container body (2) and
the vial (17) include an anti-rotation locking feature.

17. The assembly of claim 16, wherein the anti-rotation
locking feature comprises a combination of lugs (11)
on the edge of a recess (4) of the vial receptacle (6)
and corresponding recesses (52) in the edge (51) of
the vial (17).

18. The assembly of any of claims 13-17, wherein the
vial connecting feature is configured to disengage a
snap-fitting (31, 35) between the vial (17) and the
shielded container (1) upon coupling the vial con-
necting feature with the vial (17) and moving the ra-
diopharmaceutical capsule (16) away from the
shielded container (1).

Patentansprüche

1. Radiopharmazeutische Anordnung, die aufweist:

einen strahlenundurchlässigen, strahlungsab-
schirmenden Behälter (1, 101) mit:

einem eine Gefäßaufnahme (6) umfassen-
den Behälterkörper (2, 102, 202, 302, 402);
einem für eine Verbindung mit dem Behäl-
terkörper (2) konfigurierten Behälterdeckel
(3, 103, 203, 303, 403); und
einem in der Gefäßaufnahme (6) lösbar be-
festigten Gefäß (17, 117), das eine Kapsel-
aufnahme umfasst, dadurch gekenn-
zeichnet, dass die Anordnung weiter eine
radiopharmazeutische Darreichungsvor-
richtung (490, 149) aufweist mit:

einem rohrförmigen, länglichen Körper, der ein
erstes Ende, ein zweites Ende und einen sich
in Längsrichtung des länglichen Körpers vom er-
sten Ende zum zweiten Ende hin erstreckenden
zentralen Durchgang mit einem Innendurch-
messer hat, der so groß ist, dass er den Durch-
gang einer radiopharmazeutischen Kapsel (16,
116) ermöglicht;
einem am ersten Ende angeordneten Gefäßver-
bindungsmerkmal, das für eine lösbare Verbin-

dung mit dem im abschirmenden Behälter (1,
101) angeordneten Gefäß (17, 117) konfiguriert
ist, wobei das Gefäßverbindungsmerkmal für ei-
ne Entnahme des Gefäßes (17, 117) aus der
Gefäßaufnahme (6) konfiguriert ist, und wobei
der zentrale Durchgang mit der Kapselaufnah-
me fluchtet, wenn das Gefäßverbindungsmerk-
mal mit dem Gefäß (7, 117) verbunden ist; wobei
das zweite Ende
ein Ausgabeende aufweist, und wobei die Dar-
reichungsvorrichtung (490, 149) so konfiguriert
ist, dass sie die Entnahme des mit dem
Gefäßverbindungsmerkmal gegenüber dem
Ausgabeende verbundenen Gefäßes (17, 117)
ermöglicht, um die schwerkraftbedingte Ausga-
be der radiopharmazeutischen Kapsel (16, 116)
aus dem Gefäß (17, 117) am Ausgabeende über
den zentralen Durchgang zu ermöglichen.

2. Vorrichtung nach Anspruch 1, wobei der Innen-
durchmesser vom zweiten Ende zum ersten Ende
hin kleiner wird.

3. Anordnung nach Anspruch 1 oder 2, wobei der strah-
lenundurchlässige, strahlungsabschirmende Behäl-
ter (1) Blei enthält.

4. Anordnung nach einem der vorhergehenden An-
sprüche, wobei der strahlenundurchlässige, strah-
lungsabschirmende Behälter (1) Wolfram enthält.

5. Anordnung nach einem der Ansprüche 1 bis 3, wobei
der strahlenundurchlässige, strahlungsabschirmen-
de Behälter (1) abgereichertes Uran enthält.

6. Anordnung nach einem der vorhergehenden An-
sprüche, wobei der Behälterdeckel (3) eine Ver-
schlusskappenaufnahme aufweist.

7. Anordnung nach Anspruch 6, die eine Verschlus-
skappe (19) mit einer Befestigungskomponente (36)
aufweist, wobei die Verschlusskappe (19) für einen
Verschluss einer Öffnung der Kapselaufnahme kon-
figuriert ist, und wobei die Verschlusskappe (19) für
eine Anordnung in der Verschlusskappenaufnahme
(5) in der Weise konfiguriert ist, dass sich die Befe-
stigungskomponente (36) lösbar mit einer am Grund
der Verschlusskappenaufnahme (5) angeordneten
Befestigungskomponente (32) verbindet.

8. Anordnung nach Anspruch 7, wobei die Befesti-
gungskomponente (36) an der Verschlusskappe ei-
nen Schnappverbindungsvorsprung und die am
Grund der Verschlusskappenaufnahme (5) ange-
ordnete Befestigungskomponente (32) eine
Schnappverbindungsaufnahme aufweist.

9. Anordnung nach einem der vorhergehenden An-
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sprüche, wobei der Behälterkörper (2) eine zentrale
Achse hat, um die der Behälterkörper (2) im Wesent-
lichen rotationssymmetrisch ist, und eine sich von
der zentralen Achse weg erstreckende Körperab-
schlussfläche (12), wobei wenigstens ein Teil der
Körperabschlussfläche (12) radial unter einem
stumpfen oder einem spitzen Winkel relativ zur zen-
tralen Achse ausgerichtet ist.

10. Anordnung nach Anspruch 9, wobei der Behälter-
deckel (3) die zentrale Achse hat, um die der Behäl-
terkörper (2) im Wesentlichen rotationssymmetrisch
ist, und eine sich von der zentralen Achse weg er-
streckende Deckelabschlussfläche (13), wobei die
Deckelabschlussfläche (13) der Körperab-
schlussfläche (12) entsprechend radial so ausge-
richtet ist, dass die Deckelabschlussfläche (13) in
einer geschlossenen Position an die Körperab-
schlussfläche (13) angrenzt.

11. Anordnung nach Anspruch 9 oder 10, wobei die Kör-
perabschlussfläche (12) radial zwischen 30° und 90°
relativ zur zentralen Achse ausgerichtet ist.

12. Anordnung nach einem der vorhergehenden An-
sprüche, wobei das Gefäß (17) über eine Schnapp-
verbindungsanordnung (31, 35) lösbar in der
Gefäßaufnahme (6) befestigt ist.

13. Anordnung nach einem der vorhergehenden An-
sprüche, wobei das Gefäß (17) einen Umfangsrand
(151) hat und das Gefäßverbindungsende der Dar-
reichungsvorrichtung (490) eine Vielzahl flexibler
Finger (152) aufweist, die für eine Verbindung mit
dem Umfangsrand (151) des Gefäßes (117) ange-
ordnet sind.

14. Anordnung nach Anspruch 13, mit zwischen den fle-
xiblen Fingern (152) angeordneten Abständen der-
gestalt, dass ein Durchgang der radiopharmazeuti-
schen Kapsel (16) verhindert ist.

15. Anordnung nach einem der vorhergehenden An-
sprüche, wobei das Gefäßverbindungsende der
Darreichungsvorrichtung (490) ein mit einem Gewin-
de versehenes freies Ende (50) aufweist, das für ei-
nen Gewindeeingriff mit einem mit einem Gewinde
versehenen Umfangsrand (51) des Gefäßes (17)
konfiguriert ist.

16. Anordnung nach Anspruch 15, wobei die Darrei-
chungsvorrichtung (490) mit dem Gefäß (17) ver-
schraubt ist und der Behälterkörper (2) und/oder das
Gefäß (17) eine Verdrehsicherung aufweisen.

17. Anordnung nach Anspruch 16, wobei die Verdrehsi-
cherung eine Kombination aus Ansätzen (11) am
Rand einer Aussparung (4) der Gefäßaufnahme (6)

und entsprechenden Aussparungen (52) am Rand
(51) des Gefäßes (17) umfasst.

18. Anordnung nach einem der Ansprüche 13 bis 17,
wobei das Gefäßverbindungsmerkmal so konfigu-
riert ist, dass sie eine Schnappverbindung (31, 35)
zwischen dem Gefäß (17) und dem abgeschirmten
Behälter (1) löst, wenn das Gefäßverbindungsmerk-
mal mit dem Gefäß (17) verbunden und die radio-
pharmazeutischen Kapsel (16) vom abgeschirmten
Behälter (1) entfernt wird.

Revendications

1. Ensemble radiopharmaceutique, comprenant
un conteneur radio-opaque de protection contre les
rayonnements (1, 101) comprenant :

un corps de conteneur (2, 102, 202, 302, 402)
comprenant un réceptacle de flacon (6);
un couvercle de conteneur (3, 103, 203, 303,
403) configuré pour s’accoupler avec le corps
de conteneur (2) ; et
un flacon (17, 117) comprenant un réceptacle
de capsule qui est attaché de manière amovible
au réceptacle de flacon (6), caractérisé en ce
que ledit ensemble comprend en outre un dis-
positif d’administration radiopharmaceutique
(490, 149) comprenant :

un corps allongé tubulaire comprenant une
première extrémité, une seconde extrémité
et un passage central s’étendant le long de
la longueur du corps allongé de la première
extrémité à la seconde extrémité, le passa-
ge central ayant un diamètre interne dimen-
sionné pour faciliter le passage d’une cap-
sule radiopharmaceutique (16, 116) à tra-
vers lui;
un élément de raccordement au flacon dis-
posé sur la première extrémité et configuré
pour être raccordé de manière amovible au
flacon (17, 117) disposé dans ledit conte-
neur de protection (1, 101), dans lequel
l’élément de raccordement au flacon est
configuré pour retirer le flacon (17, 117) du-
dit réceptacle pour flacon (6) et dans lequel
le passage central s’aligne sur ledit récep-
tacle de capsule lorsque l’élément de rac-
cordement au flacon est accouplé avec le
flacon (17, 117); dans lequel ladite seconde
extrémité comprend
un embout de distribution, et dans lequel le
dispositif d’administration (490, 149) est
configuré pour faciliter le retrait du flacon
(17, 117) raccordé à l’élément de raccorde-
ment au flacon à l’opposé de l’embout de
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distribution pour faciliter la distribution gra-
vitationnelle de la capsule radiopharmaceu-
tique (16, 116) depuis le flacon (17, 117)
vers l’embout de distribution via le passage
central.

2. Dispositif selon la revendication 1, dans lequel le dia-
mètre interne se rétrécit de la seconde extrémité à
la première extrémité.

3. Ensemble selon la revendication 1 ou la revendica-
tion 2, dans lequel le conteneur radio-opaque de pro-
tection contre les rayonnements (1) comprend du
plomb.

4. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel le conteneur radio-
opaque de protection contre les rayonnements (1)
comprend du tungstène.

5. Ensemble selon l’une quelconque des revendica-
tions 1 à 3, dans lequel le conteneur radio-opaque
de protection contre les rayonnements (1) comprend
de l’uranium appauvri.

6. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel le couvercle de con-
teneur (3) comprend un réceptacle de bouchon.

7. Ensemble selon la revendication 6, comprenant un
bouchon (19) comprenant un composant de fixation
(36), dans lequel le bouchon (19) est configuré pour
couvrir une ouverture dans le réceptacle de capsule
et dans lequel le bouchon (19) est configuré pour
être disposé dans le réceptacle de bouchon (5) de
telle sorte que le composant de fixation (36) s’ac-
couple de manière amovible avec un composant de
fixation (32) agencé au niveau d’une base du récep-
tacle de bouchon (5).

8. Ensemble selon la revendication 7, dans lequel le
composant de fixation (36) dans le bouchon com-
prend une saillie encliquetable et le composant de
fixation (32) agencé au niveau de la base du récep-
tacle de bouchon (5) comprend un réceptacle encli-
quetable.

9. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel le corps de conteneur
(2) comprend un axe central autour duquel le corps
de conteneur (2) est sensiblement symétrique en ro-
tation et une surface de fermeture de corps (12) qui
s’étend à l’écart de l’axe central, dans lequel au
moins une partie de la surface de fermeture de corps
(12) est orientée radialement selon un angle obtus
ou aigu par rapport à l’axe central.

10. Ensemble selon la revendication 9, dans lequel le

couvercle de conteneur (3) comprend l’axe central
autour duquel le corps de conteneur (2) est sensi-
blement symétrique en rotation et une surface de
fermeture de couvercle (13) qui s’étend à l’écart de
l’axe central, dans lequel la surface de fermeture de
couvercle (13) est orientée radialement pour être en
corrélation avec la surface de fermeture de corps
(12) de telle sorte que la surface de fermeture de
couvercle (13) est disposée de manière adjacente à
la surface de fermeture de corps (12) dans une po-
sition fermée.

11. Ensemble selon la revendication 9 ou la revendica-
tion 10, dans lequel la surface de fermeture de corps
(12) est orientée radialement entre 30 et 90° par rap-
port à l’axe central.

12. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel le flacon (17) est fixé
de manière amovible au réceptacle de flacon (6) par
le biais d’un agencement encliquetable (31, 35).

13. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel le flacon (17) a un
bord périphérique (151) et l’extrémité de raccorde-
ment au flacon du dispositif d’administration (490)
comprend une pluralité de doigts flexibles (152)
agencés pour mettre en prise le bord périphérique
(151) du flacon (117).

14. Ensemble selon la revendication 13, comprenant
des espaces entre les doigts flexibles (152) agencés
pour empêcher la capsule radiopharmaceutique (16)
de passer à travers eux.

15. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel l’extrémité de raccor-
dement au flacon du dispositif d’administration (490)
comprend un embout libre fileté (50) configuré pour
mettre en prise par filetage un bord périphérique fi-
leté (51) du flacon (17).

16. Ensemble selon la revendication 15, dans lequel
lorsque le dispositif d’administration (490) se met en
prise par filetage avec le flacon (17), l’un ou les deux
du corps de conteneur (2) et du flacon (17) com-
prend/comprennent un élément de verrouillage anti-
rotation.

17. Ensemble selon la revendication 16, dans lequel
l’élément de verrouillage anti-rotation comprend une
combinaison de pattes (11) sur le bord d’un évide-
ment (4) du réceptacle de flacon (6) et des évide-
ments correspondants (52) dans le bord (51) du fla-
con (17).

18. Ensemble selon l’une quelconque des revendica-
tions 13 à 17, dans lequel l’élément de raccordement
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au flacon est configuré pour se libérer d’un enclique-
tage (31, 35) entre le flacon (17) et le conteneur de
protection (1) lors de l’accouplement de l’élément de
raccordement au flacon avec le flacon (17) et de
l’éloignement de la capsule radiopharmaceutique
(16) par rapport au conteneur de protection (1).
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