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Description

BACKGROUND TO THE INVENTION

[0001] THIS invention relates to a transfer vessel for
use in transferring products between radiation contain-
ment chambers, and more particularly but not exclusive-
ly, to transfer products from one chamber to another with-
out cross-contamination. The invention also relates to a
process of transferring products between radiation con-
tainment chambers without cross-contamination.
[0002] Shielded nuclear radiation containment cham-
bers are commonly referred to as hot cells, with the word
"hot" in this context referring to radioactivity. Hot cells are
used in both the nuclear-energy and the nuclear-medi-
cines industries. They are required to protect individuals
from radioactive isotopes by providing a safe contain-
ment chamber inside which scientists and routine oper-
ators can work with the radioactive material using suita-
ble control and manipulation equipment. Hot cells are,
for example, commonly used in the nuclear medicines
industry in the production of radiopharmaceuticals.
[0003] In the context of this specification the word
"product” will be used to describe any matter that is nor-
mally worked with inside a hot cell, and in particular ex-
tends to solids, liquids and gasses.

[0004] In the hot cell environment, frequent use is
made of transportation containers or transfer vessels.
These containers are configured and dimensioned to
connect to a door of the hot cell, and the inside of the
transfer vessel is exposed to the hot cell when the doors
of the hot cell and transportation container are opened,
which happens simultaneously. The design and config-
uration of these containers, as well as their interaction
with the hot cells via the hot cell doors, are well known
in the art. The containers are typically placed inside an
additional shielded transportation container, known in the
trade as a "padirac", when transported from one cell to
another.

[0005] Typically, the transfer vessel comprises a cylin-
drical receptacle having a first closed end and a second
open end. A flange formation extends radially outwardly
from the second open end, and in use engages a com-
plementary receiving formation provided on the hot cell
in order for the receptacle to be securable to the hot cell.
A lid is also provided, and in use closes off the inner
volume of the receptacle. The lid engages the container,
and in particular includes a connecting formation which
is complementary to a flange and receiving formation ex-
tending inwardly from the flange formation on the open
end of the receptacle. The lid is of the same dimensions
and configuration of a door provided in the hot cell. The
lid and the door in the hot cell are furthermore adapted
to engage one another in use so as to form a door-lid
combination. Furthermore, when the door of the hot cell
is opened, the lid contemporaneously disengages from
the receptacle, in order for the lid to be opened when the
door of the hot cell is opened. Importantly, during oper-
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ation the operatively outer surface of the lid is covered
and hence shielded by the operatively outer surface of
the door of the hot cell, and neither surface is therefore
exposed to radiation when the door-lid combination is
opened. A number of standard door sizes are used in
industry, and some hot cells have more than one door
(for example a 270mm diameter door and a concentric
105mm diameter door) in order to receive differently
sized transfer vessels having different lid sizes.

[0006] In some situations there is a need to transfer
product from a first hot cell to a second hot cell, especially
when the second hot cell is remotely situated, but without
the second hot cell being contaminated by the undesir-
able radioactive material present in the first cell. This is
typically achieved by using a third hot cell as an interme-
diate transfer cell, in which the undesirable radioactive
contaminant can be removed or decontaminated. How-
ever, thisis not always possible due to constraints insofar
as availability and productivity of hot cell space are con-
cerned. It will be appreciated that the product cannot
merely be transferred between the first and second hot
cell using a transfer vessel, as the inside of the transfer
vessel will in use be in sequential flow communication
with the insides of both hot cells, thus resulting in con-
tamination of the second hot cell by exposure to contam-
inants emanating from the first hot cell, with the transfer
vessel effectively serving as contamination conduit.
[0007] A process and installation for transferring prod-
ucts from a contaminated enclosure into a second enclo-
sure, without contaminating the latter, is disclosed in US
5,226,781 (Glachet et al). In accordance with the inven-
tion disclosed in US 5,226,781 itis proposed for an empty
transfer vessel to engage a first, contaminated hot cell.
A second container is located inside the transfer vessel
in such a way that the outside of the lid of the second
container is engaged to the inside of the lid of the transfer
vessel. Thus, when a door of the hot cell and the matching
coupled lid of the transfer vessel are opened, the lid of
the second container is simultaneously opened and the
second container can be accessed, so that product lo-
cated inside the contaminated hot cell can be placed in-
side the second container. This is done while the second
container remains in position inside the transfer vessel,
with the configuration being such that the second con-
tainer seals off the internal volume of the transfer vessel
against any contamination. The transfer vessel therefore
remains "clean" during this step as do the outside of the
lid of the second container and the inside of the lid of the
transfer vessel by virtue of their engagement as de-
scribed above. The lid-combination of the transfer vessel
and the second container is then closed (with the product
now housed inside the second container) and the transfer
vessel is ready for transportation. The transfer vessel
subsequently engages the target hot cell, in such a way
that this time only the lid of the transfer vessel is engaged
to the door of the target hot cell so that the second con-
tainer, still in a closed state, may be moved into the target
hotcell. Atthis time the inner volume of the transfer vessel
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will be contaminated by any contamination of the second
hot cell, but this does not matter because the transfer
has been effected, and no further contamination can oc-
cur. The lid can be closed, and the second container,
housing the product, remains behind in the target hot cell.
It is correct that the target hot cell has, at this time, not
been contaminated from contaminants emanating from
the contaminated first hot cell.

[0008] However, the target cell will be contaminated if
the second containeris openedin orderto provide access
to the product. It follows that the above process will only
be useful for the purposes of storage, and that it will not
prevent contamination when there is a need to work with
the product inside the target cell.

[0009] It is accordingly an object of the invention to
provide a transfer vessel and transfer arrangement for
use in transferring products between radiation contain-
ment chambers that will, at least partially, alleviate the
above disadvantages.

[0010] It is also an object of the invention to provide a
transfer vessel and transfer arrangement for use in trans-
ferring products between radiation containment cham-
bers which will be a useful alternative to existing transfer
vessels.

[0011] Itis a further object of the invention to provide
a transfer process for use in transferring products be-
tween radiation containment chambers that will, at least
partially, alleviate the above disadvantages.

[0012] Itis also an object of the invention to provide a
transfer process for use in transferring products between
radiation containment chambers which will be a useful
alternative to existing transfer processes.

SUMMARY OF THE INVENTION

[0013] According to the invention there is provided a
transfer vessel as set out in claim 1, suitable for use in
transferring products between radiation containment
chambers, the transfer vessel including:

an outer receptacle having a closed end and an open
end, with a securing flange extending radially out-
wardly from the open end, the securing flange being
suitable for securing the outer receptacle to a receiv-
ing formation provided on a hot cell;

a lid which is removably securable to the open end
of the receptacle so as to define a first enclosed vol-
ume when the lid is located on the receptacle;

a displaceable closure provided in the lid; and

an inner receptacle extending from the lid into the
outer receptacle, wherein the inner receptacle in-
cludes a closed end and an open end, and wherein
the displaceable closure is removably securable rel-
ative to the open end of the inner receptacle so as
to define a second enclosed volume;

the configuration being such that the first enclosed
volume and the second enclosed volume can selec-
tively be accessed by opening the lid and the dis-
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placeable closure respectively.

[0014] The lid and the displaceable closure are config-
ured to engage two complementary doors provided on
the hot cell contemporaneously.

[0015] The lid and the displaceable closure are also
configured to be displaceable between open and closed
positions independently from one another so as to allow
only the displaceable closure or the combination of the
lid and the displaceable closure to be displaced when a
corresponding door on the hot cell is displaced.

[0016] Thereis provided fora producttransferarrange-
ment to be provided between the first enclosed volume
and the second enclosed volume, the product transfer
arrangement enabling the transfer of product between
the enclosed volumes without allowing transfer of con-
taminating matter between the enclosed volumes.
[0017] The producttransferarrangement may beinthe
form of a septum which enables the use of a cannula
transfer process.

[0018] Preferably the transfer arrangement includes
two septa.

[0019] A storage container or sample vesselfor receiv-
ing the product may be provided inside the first enclosed
volume, and may be in flow communication with the sep-
tum by way of a suitable conduit.

[0020] There is provided for the outer receptacle and
the inner receptacle to be of cylindrical configuration.
[0021] The inner receptacle may be integrally formed
with the lid, or may be releasably securable inside a com-
plementary aperture provided in the lid.

[0022] The septum may be located in an end wall of
the inner receptacle.

[0023] According to a further aspect of the invention
there is provided a method of transferring products be-
tween radiation containment chambers, the method in-
cluding the steps of:

providing a transfer vessel including a first enclosed
volume or enclosure, a second enclosure, and a
product transfer arrangement suitable for transfer-
ring product between the two enclosures without
transferring contaminating matter;

securing the transfer vessel to a first hot cell and
bringing the second enclosure in contact with the
internal volume of the first hot cell;

transferring product via the product transfer arrange-
ment from the second enclosure to the first enclo-
sure;

sealing the second enclosure;

releasing the transfer vessel from the first hot cell
and securing the transfer vessel to a second hot cell;
bringing the first enclosure in contact with the internal
volume of the second hot cell;

moving the product in the first enclosure into the sec-
ond hot cell.

[0024] There is provided for the first closure to be se-
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lectively closed off by a displaceable lid, and for the sec-
ond closure to be selectively closed off by a displaceable
closure in the lid, and for the lid and the displaceable
closure contemporaneously to engage two complemen-
tary doors provided on the hot cell when the transfer ves-
sel is secured to the hot cell.

[0025] There is provided for the transfer vessel to be
the transfer vessel as referred to above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] A preferred embodiment of the invention is de-
scribed by way of a non-limiting example, and with ref-
erence to the accompanying drawings in which:

Figure 1 is a cross-sectional side view of a
transfer vessel in accordance with an
embodiment of the invention;

Figure 2 is a an enlarged cross-sectional side

view of the lid of the transfer vessel
of Figure 1; and
Figures 3ato 3f are schematic representations
showing the transfer sequence used
to transfer product utilizing the trans-
fer vessel.

DETAILED DESCRIPTION OF INVENTION

[0027] Referring to the drawings, in which like numer-
als indicate like features, a non-limiting example of a
transfer vessel for use in transferring products between
radiation containment chambers in accordance with the
invention is generally indicated by reference numeral 10.
[0028] For the purposes of clarity, and before arriving
at the invention, the general interaction between transfer
vessels and hot cells will now be discussed in more detail.
Radiation containment chambers or hot cells are well
known in the trade, and are not discussed in any detail.
Suffice it to say that these hot cells (not shown) include
an enclosed volume 120 which is sufficiently shielded
from the environment to house radioactive material. The
enclosed volume 120 can be accessed through a door
110. During use, a transfer vessel 10 is secured relative
to the door 110 on the outside of the hot cell, in order for
the inner volume 25 of the transfer vessel to be exposed
to the enclosed volume 120 of the hot cell when the door
110 is opened. The door 110 of the hot cell and the lid
40 of the transfer vessel are designed to be of a comple-
mentary nature, and to effectively become a single unit
once the transfer vessel is secured to the hot cell. The
lid 40 of the transfer vessel remains engaged to the door
110 of the hot cell, and they therefore open and close as
asingle unit. The significance of this is that the operatively
outer faces of both the door and the lid are not exposed
to the enclosed volume of the hot cell during the transfer
process, and are therefore also not contaminated. This
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feature is not new, but is an important aspect of hot cell
technology that has also been incorporated into the
present invention.

[0029] The new transfer vessel 10, as well as the door
110 of the hotcell required foruse with the transfervessel,
will now be discussed in more detail. Referring to figures
1 and 2, the first hot cell 100 (not shown) includes a dou-
ble door 110 that consists of a small circular inner door
111 and a large circular outer door 112. The inner door
111 is located on the outer door 112, but can be opened
and closed independently of the outer door 112. A flange
receiving formation 130 extends from a sidewall 140 of
the hot cell.

[0030] The transfer vessel 10 includes an outer recep-
tacle 20, and an inner receptacle 30 and a lid 40. The
outer receptacle 20 is in the form of a cylindrical body 21
having a closed end 22 and an open end 23. A securing
flange 24 extends radially outwardly from the open end
23 of the cylindrical body 21, and is configured and di-
mensioned to engage the flange receiving formation 130
extending from the sidewall 140 of the hot cell. The ar-
rangement may be a bayonet or screw type engagement
configuration in which the transfer vessel 10 is secured
to the hot cell upon rotation of the transfer vessel 10, and
hence the securing flange 24, relative to the hot cell, and
hence the flange receiving formation 130. Afirstenclosed
volume 25 is defined inside the outer receptacle 20.
[0031] The inner receptacle 30 is located inside the
outer receptacle 20. The inner receptacle 30 is in the
form of a cylindrical body 31 having a closed end 32 and
an open end 33, with a second enclosed volume 35 de-
fined inside the inner receptacle 30. The inner receptacle
does not have to be of large volume, and will be sized
depending on the purpose that it will fulfil, as is described
in more detail below. The inner receptacle 30 is formed
as part of the lid 40, or is alternatively securable to the
lid 40, in order for the lid 40 and the inner receptacle 30
to be functionally integral in use. The lid 40 removably
seals off the outer receptacle, and can be removed or
opened (together with the inner receptacle 30) to provide
access to the outer receptacle 20.

[0032] The lid 40 includes a displaceable closure 43
suitable for covering the open end 33 of the inner recep-
tacle 30 when in use. The displaceable closure 43 can
be removed from the lid 40 when the small door 111 of
the hot cell engages engagement formations 42 provided
on the outer surface of the displaceable closure 43 while
at the same time the engagement formation 34 engaging
the displaceable closure 43 to the inner receptacle 30 is
thereby disengaged, as is known in the art. As mentioned
above, the lid 40 in totality also acts as aremovable cover
for the open end 23 of the outer receptacle 20. Again,
engagement formations 41 are provided, and are in use
engaged by the large door 112 while engagement for-
mation 44 is simultaneously disengaged in order for the
lid 40 to be displaced away from the outer receptacle 20
when the large door 112 of the hot cell is opened. The
lid 40 is therefore configured to allow selective access to
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either the outer receptacle 20 or the inner receptacle 30,
depending which one of the complementary sized and
configured doors (112 or 111 respectively) of the hot cell
is opened.

[0033] Furthermore, in order for the engagement for-
mations 34, 41, 42 and 44 to respectively engage or dis-
engage by the same turning action of the transfer vessel
10, the respective flanges 24 and 41 of the outer recep-
tacle 20 and lid 40 had to be modified to allow for the
greater angular displacement required for the small door
111 and displaceable closure 43 engagement configu-
ration. Thus, both small and large doors and their respec-
tive complementary displaceable closure and lid are
eventually fully engaged or disengaged contemporane-
ously. This is a very important aspect of the invention,
and is key to the implementation of the product transfer
methodology described below.

[0034] A transfer arrangement50 is provided for trans-
ferring product from the inner receptacle 30 to the outer
receptacle 20. The transfer arrangement 50 is typically
in the form of a dual septum arrangement 51 of which
one end is in flow communication with the inner recep-
tacle 30 through a connecting spigot 52, and an opposing
end is in flow communication with the outer receptacle
20through a connecting spigot53. In use asample vessel
60 is located on a rotating basket 65 inside the outer
receptacle 20. The rotating basket 65 ensures that the
sample vessel 60 remains upright through gravitational
bias, even when the transfer vessel 10 is rotated. The
sample vessel 60 is in flow communication with the trans-
fer arrangement 50 by way of a conduit 61 that extends
between the sample vessel 60 and the connecting spigot
53.

[0035] The use of the transfer vessel 10 to transfer
products between radiation containment chambers or hot
cells, without cross-contamination between the cham-
bers, is described with reference to Figures 3(a) to 3(f).
[0036] Figure 3(a) shows a transfer vessel 10 in ac-
cordance with the invention, the transfer vessel including
an outer receptacle 20 and an inner receptacle 30 as
described above. Both receptacles are at this time sealed
from the environment by way of the closed lid 40 and
closure 43. The door 110 of the first hot cell 100 (not
shown) is also in a closed position, and more particularly
both the smalldoor 111 and the large door 112 are closed.
At this time the inside 120 of the first hot cell is therefore
isolated from the environment, as is the enclosed vol-
umes of both the outer receptacle 20 and the inner re-
ceptacle 30. It is important to note that the two recepta-
cles are also not in flow communication with one another,
even though the inner receptacle 30 is at least partially
housed inside the outer receptacle 20 and lid 40.
[0037] In Figure 3(b) the transfer vessel 10 is secured
to the door 110 of the first hot cell by rotating the transfer
vessel relative to the hot cell in order for the securing
flange 24 that extends from the open end 23 of the outer
receptacle 20 to engage the complementary flange re-
ceiving formation 130 provided on the first hot cell. At the
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same time the large door 112 engages the lid 40 of the
transfer vessel 10 at engagement formation 41, whereas
the small door 111 engages the displaceable closure 43
provided on the lid 40 at engagement formation 42. Dur-
ing this process the lid 40 and the large door 112 tem-
porarily becomes a single functional object, as do the
closure 43 and the small door 111. Opening of the large
door 112 will therefore automatically result in opening of
the lid 40, whereas opening of the small door 111 will
also result in opening of the closure 43. This is not only
important from an operational point of view, but also in-
sofar as contamination is concerned, because neither
the outer surface of the doors (111 and 112) nor the outer
surfaces of the lid 40 and closure 43 will be exposed to
the inside of the first hot cell, and will therefore not be
contaminated.

[0038] In Figure 3(c) the small door 111, and hence
the closure 43 on the lid 40, are opened, and the inside
35 of the inner receptacle 30 is now in flow communica-
tion with the inner volume 120 of the first hot cell. Product
70 can now be transferred from the first hot cell into the
inner receptacle 30. It is important to note that the en-
closed volume of the outer receptacle 20 is isolated rel-
ative to the inner volume of the first hot cell and the en-
closed volume 35 of the inner receptacle 30, and the
outer receptacle is therefore not contaminated during this
step.

[0039] The product 70 can now be transferred from the
inner receptacle 30 to the outer receptacle 20 by way of
the product transfer arrangement 50, which in this par-
ticular example is in the form of a septum arrangement
51 as described above. More particularly, the product 70
is transferred to the product cylinder or sample vessel 60
located inside the outer receptacle 20.

[0040] In Figure 3(d) the small door 111, and hence
the closure 43 has been closed, and by rotating the trans-
fer vessel 10 in the opposite direction relative to the hot
cell, thefirsthot cell and the transfer vessel 10 have there-
fore been isolated from one another and also from the
environment. The enclosed volume 35 of the inner re-
ceptacle 30 has however been contaminated by expo-
sure to the contaminating matter inside the first hot cell.
It is imperative that this contamination is not transferred
to the second hot cell 200 (not shown) to which the prod-
uct 70 is being transferred. However, the product 70 has
been transferred to the outer receptacle 20 via a product
transfer arrangement such as 50 without concomitant
contamination of the outer receptacle 20, and the remain-
ing requirement is therefore to transfer the product from
the outer receptacle 20 to the second hot cell, without
exposing the second hot cell to the enclosed volume of
the inner receptacle 30 of the transfer vessel.

[0041] In order to achieve this, the transfer vessel 10
is secured to the second hot cell 200, as is shown in
Figure 3(e). This action is identical to when the transfer
vessel 10 was secured to the first hot cell, as described
with reference to Figure 3(b). It is foreseen that the sec-
ond hot cell will preferably only be provided with a large
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door 212, so that in the absence of a small door 211
accidental exposure of the inner receptacle 30 to the en-
closed volume of the second hot cell cannot take place.
The inner receptacle 30 in any event remains closed dur-
ing this part of the operation, and the small door 211 will
be superfluous. However, this is not an absolute require-
ment, and it will still be possible to use the same meth-
odology should a small door be present.

[0042] The large door 212 and lid 40 is now opened,
as is shown in Figure 3(f), and the inner volume 220 of
the second hot cell is now in flow communication with
the enclosed volume 25 of the outer receptacle 20 of the
transfer vessel 10. The product 70, housed inside the
product cylinder(/storage cylinder/sample vessel) 60 in
the outer receptacle 20, is now transferred to the second
hot cell. At this time, the contaminated enclosed volume
35 ofthe inner receptacle 30 is not exposed to the second
hot cell, and the contamination emanating from the first
hot cell is therefore not transferred to the second hot cell.
The large door 212 and the lid 40 are now closed, and
the transfer process has been completed.

[0043] It will be noted that the product 70 has therefore
been transferred from the first hot cell to the second hot
cell without requiring the use of an intermediate hot cell,
and also without resulting in cross-contamination be-
tween the hot cells.

Claims

1. Atransfer vessel suitable for use in transferring prod-
ucts between radiation containment chambers, the
transfer vessel including:

an outer receptacle having a closed end and an
open end, with a securing flange extending ra-
dially outwardly from the open end, the securing
flange being suitable for securing the outer re-
ceptacle to a receiving formation provided on a
hot cell;

a lid which is removably securable to the open
end of the receptacle so as to define a first en-
closed volume when the lid is located on the
receptacle;

a displaceable closure provided in the lid; and
an inner receptacle extending from the lid into
the outer receptacle, wherein the inner recepta-
cle includes a closed end and an open end, and
wherein the displaceable closure is removably
securable relative to the open end of the inner
receptacle so as to define a second enclosed
volume;

the configuration being such that the first en-
closed volume and the second enclosed volume
can selectively be accessed by opening the lid
and the displaceable closure respectively;
characterised in that a product transfer ar-
rangement is provided between the first en-
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closed volume and the second enclosed vol-
ume, the product transfer arrangement enabling
the transfer of product between the enclosed
volumes without allowing transfer of contaminat-
ing matter between the enclosed volumes.

The transfer vessel of claim 1 in which the lid and
the displaceable closure are configured to engage
two complementary doors provided on the hot cell
contemporaneously.

The transfer vessel of claim 2 in which the lid and
the displaceable closure are configured to be dis-
placeable between open and closed positions inde-
pendently from one another so as to allow only the
displaceable closure or the combination of the lid
and the displaceable closure to be displaced when
a corresponding door on the hot cell is displaced.

The transfer vessel of any one of the preceding
claims in which the product transfer arrangement is
in the form of a septum.

The transfer vessel of claim 4 in which the transfer
arrangement includes two septa.

The transfer vessel of claims 4 or 5 in which a storage
container or sample vessel for receiving the product
is provided inside the first enclosed volume, and is
in flow communication with the product transfer ar-
rangement by way of a suitable conduit.

The transfer vessel of any one of the preceding
claims in which the outer receptacle and the inner
receptacle are of cylindrical configuration.

The transfer vessel of any one of the preceding
claims in which the inner receptacle is integrally
formed with the lid, or may be releasably securable
inside a complementary aperture provided in the lid.

A method of transferring products between radiation
containment chambers, the method including the
steps of:

providing a transfer vessel including a first en-
closed volume or enclosure, a second enclo-
sure, and a product transfer arrangement suit-
able for transferring product between the two
enclosures without transferring contaminating
matter;

securing the transfer vessel to a first hot cell and
bringing the second enclosure in contact with
the internal volume of the first hot cell;
transferring product via the product transfer ar-
rangement from the second enclosure to the first
enclosure;

sealing the second enclosure;
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releasing the transfer vessel from the first hot
celland securing the transfer vessel to a second
hot cell;

bringing the first enclosure in contact with the
internal volume of the second hot cell;

moving the product in the first enclosure into the
second hot cell.

10. The method of claim 9 in which there is provided for

1.

the first closure to be selectively closed off by a dis-
placeable lid, and for the second closure to be se-
lectively closed off by a displaceable closure in the
lid, and for the lid and the displaceable closure con-
temporaneously to engage two complementary
doors provided on the hot cell when the transfer ves-
sel is secured to the hot cell.

The method of claim 10 in which the transfer vessel
is the transfer vessel of any one of claims 1 to 8.

Patentanspriiche

1.

Transferbehalter, geeignet zur Verwendung beim
Transferieren von Produkten zwischen Strahlen-
schutzkammern, wobei der Transferbehalter Fol-
gendes beinhaltet:

einen auleren Aufnahmebehalter, der ein ge-
schlossenes Ende und ein offenes Ende auf-
weist, mit einem Sicherungsflansch, der sich
vom offenen Ende radial nach auf3en erstreckt,
wobei der Sicherungsflansch zum Befestigen
des auleren Aufnahmebehélters an einer Auf-
nahmeformation geeignet ist, die an einer hei-
Ren Zelle bereitgestellt ist;

einen Deckel, der entfernbar an dem offenen
Ende des Aufnahmebehalters befestigbar ist,
um so ein erstes umschlossenes Volumen zu
definieren, wenn sich der Deckel auf dem Auf-
nahmebehaélter befindet;

einen verschiebbaren Verschluss, der in dem
Deckel bereitgestellt ist; und

einen inneren Aufnahmebehélter, der sich von
dem Deckel in den dueren Aufnahmebehalter
erstreckt, wobei der innere Aufnahmebehalter
ein geschlossenes Ende und ein offenes Ende
beinhaltet, und wobei der verschiebbare Ver-
schlussrelativ zu dem offenen Ende des inneren
Aufnahmebehalters entfernbar befestigbar ist,
um so ein zweites umschlossenes Volumen zu
definieren;

wobei die Konfiguration derartist, dass das erste
umschlossene Volumen und das zweite um-
schlossene Volumen selektiv jeweils durch Off-
nen des Deckels und des verschiebbaren Ver-
schlusses zuganglich sind;

dadurch gekennzeichnet, dass eine Produkt-
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transferanordnung zwischen dem ersten um-
schlossenen Volumen und dem zweiten um-
schlossenen Volumen bereitgestellt ist, wobei
die Produkttransferanordnung den Transfer ei-
nes Produkts zwischen den umschlossenen Vo-
lumina ermdglicht, ohne einen Transfer konta-
minierender Stoffe zwischen den umschlosse-
nen Volumina zu erlauben.

Transferbehalter nach Anspruch 1, in dem der De-
ckel und der verschiebbare Verschluss konfiguriert
sind, um mit zwei komplementaren Tiren, die an der
heilen Zelle bereitgestellt sind, gleichzeitig in Ein-
griff zu gelangen.

Transferbehalter nach Anspruch 2, in dem der De-
ckel und der verschiebbare Verschluss konfiguriert
sind, um unabhangig voneinander zwischen offenen
und geschlossenen Positionen verschiebbar zu
sein, um so nur dem verschiebbaren Verschluss
oder der Kombination des Deckels und des ver-
schiebbaren Verschlusses zu erlauben, verschoben
zuwerden, wenn eine entsprechende Tiran der hei-
Ren Zelle verschoben wird.

Transferbehalter nach einem der vorstehenden An-
spriiche, in dem die Produkttransferanordnung in
der Form eines Septums ist.

Transferbehalter nach Anspruch 4, in dem die Pro-
dukttransferanordnung zwei Septen beinhaltet.

Transferbehalter nach Anspruch 4 oder 5, in dem
ein Lagergefal oder Probenbehalter zum Aufneh-
men des Produkts im Inneren des ersten umschlos-
senen Volumens bereitgestellt ist und durch eine ge-
eignete Leitung in Strdmungsverbindung mit der
Produkttransferanordnung steht.

Transferbehalter nach einem der vorstehenden An-
spriiche, in dem der aufliere Aufnahmebehélter und
der innere Aufnahmebehalter von zylindrischer Ge-
stalt sind.

Transferbehalter nach einem der vorstehenden An-
spriiche, in dem der innere Aufnahmebehalter in ei-
nem Stick mit dem Deckel gebildet ist oder lI6sbar
an einer Innenseite einer komplementaren Offnung
befestigbar sein kann, die im Deckel bereitgestellt
ist.

Verfahren zum Transferieren von Produkten zwi-
schen Strahlenschutzkammern, wobei das Verfah-
ren die folgenden Schritte beinhaltet:

Bereitstellen eines Transferbehalters, der ein
erstes umschlossenes Volumen oder einen ers-
ten Raum, einen zweiten Raum und eine Pro-
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dukttransferanordnung beinhaltet, die zum
Transferieren eines Produkts zwischen den
zwei Raumen, ohne Transfer kontaminierender
Stoffe, geeignet ist;

Befestigen des Transferbehalters an einer ers-
ten heilRen Zelle und In-Kontakt-Bringen des
zweiten Raums mit dem Innenvolumen der ers-
ten heillen Zelle;

Transferieren von Produkt Uber die Produkt-
transferanordnung vom zweiten Raum zum ers-
ten Raum;

Abdichten des zweiten Raums;

Freigeben des Transferbehalters aus der ersten
heillen Zelle und Befestigen des Transferbehal-
ters an einer zweiten heil3en Zelle;
In-Kontakt-Bringen des ersten Raums mit dem
Innenvolumen der zweiten heillen Zelle;
Bewegen des Produkts im ersten Raum in die
zweite heilde Zelle.

10. Verfahren nach Anspruch 9, in dem vorgesehen ist,

1.

dass der erste Raum selektiv durch einen verschieb-
baren Deckel verschlossen wird und der zweite Ver-
schluss selektiv durch einen verschiebbaren Ver-
schluss im Deckel verschlossen wird und der Deckel
und der verschiebbare Verschluss gleichzeitig mit
zwei komplementaren Turenin Eingriff gelangen, die
an der heiBen Zelle bereitgestellt sind, wenn der
Transferbehalter an der heiRen Zelle befestigt ist.

Verfahren nach Anspruch 10, in dem der Transfer-
behalter der Transferbehalter nach einem der An-
spriiche 1 bis 8 ist.

Revendications

Récipient de transfert approprié pour une utilisation
dans le transfert de produits entre des chambres de
confinement de radiations, le récipient de transfert
incluant :

un réceptacle extérieur ayant une extrémite fer-
mée et une extrémité ouverte, avec une bride
de fixation s’étendant de fagon radiale vers I'ex-
térieur a partir de I'extrémité ouverte, la bride de
fixation étant appropriée pour fixer le réceptacle
extérieur a une formation de réception prévue
sur une cellule chaude ;

un couvercle qui peut étre fixé de fagon amovible
a I'extrémité ouverte du réceptacle de fagon a
définir un premier volume clos lorsque le cou-
vercle est placé sur le réceptacle ;

une fermeture pouvant étre déplacée prévue
dans le couvercle ; et

un réceptacle intérieur s’étendant a partir du
couvercle jusque dans le réceptacle extérieur,
dans lequel le réceptacle intérieur inclut une ex-
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trémité fermée et une extrémité ouverte, et dans
lequel la fermeture pouvant étre déplacée peut
étre fixée de fagon amovible par rapport a I'ex-
trémité ouverte du réceptacle intérieur de fagon
a définir un second volume clos ;

la configuration étant telle que I'on peut accéder
au premier volume clos et au second volume
clos de maniére sélective en ouvrant respecti-
vementle couvercle etla fermeture pouvant étre
déplacée ;

caractérisé en ce qu’un agencement de trans-
fert de produit est prévu entre le premier volume
clos et le second volume clos, 'agencement de
transfert de produit validant le transfert de pro-
duit entre les volumes clos sans permettre le
transfert de matiére contaminante entre les vo-
lumes clos.

Récipient de transfert selon la revendication 1, dans
lequel le couvercle et la fermeture pouvant étre dé-
placée sont configurés pour mettre en prise deux
trappes complémentaires prévues sur la cellule
chaude de fagon simultanée.

Récipient de transfert selon la revendication 2, dans
lequel le couvercle et la fermeture pouvant étre dé-
placée sont configurés pour pouvoir étre déplacés
entre des positions ouverte et fermée indépendam-
ment I'un de 'autre afin de permettre seulement a la
fermeture pouvant étre déplacée ou a la combinai-
son du couvercle et de la fermeture pouvant étre
déplacée d’étre déplacée quand une trappe corres-
pondante sur la cellule chaude est déplacée.

Récipient de transfert selon I'une quelconque des
revendications précédentes, dans lequel 'agence-
ment de transfert de produit est sous la forme d’'une
cloison.

Récipient de transfert selon la revendication 4, dans
lequel 'agencement de transfert inclut deux cloi-
sons.

Récipient de transfert selon les revendications 4 ou
5, dans lesquelles un conteneur de stockage ou un
récipient d’échantillon pour recevoir le produit est
prévu a l'intérieur du premier volume clos, et est en
communication de flux avec I'agencement de trans-
fert de produit a I'aide d’un conduit approprié.

Récipient de transfert selon I'une quelconque des
revendications précédentes, dans lequel le récepta-
cle extérieur et le réceptacle intérieur ont une confi-
guration cylindrique.

Récipient de transfert selon I'une quelconque des
revendications précédentes, dans lequel le récepta-
cle intérieur est formé d’un seul tenant avec le cou-
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vercle, ou peut étre fixé de fagon amovible a I'inté-
rieur d’'une ouverture complémentaire prévue dans
le couvercle.

Procédé de transfert de produits entre des chambres
de confinement de radiations, le procédé incluant
les étapes de :

fourniture d’un récipient de transfert incluant un
premier volume clos ou enceinte, une seconde
enceinte et un agencement de transfert de pro-
duit approprié pour transférer du produit entre
les deux enceintes sans transférer de matiere
contaminante ;

fixation du récipient de transfert a une premiere
cellule chaude etamenée de la seconde encein-
te en contact avec le volume interne de la pre-
miére cellule chaude ;

transfert de produit via 'agencement de trans-
fert de produit depuis la seconde enceinte jus-
qu’a la premiere enceinte ;

scellement de la seconde enceinte ;

libération du récipient de transfert depuis la pre-
miere cellule chaude et fixation du récipient de
transfert a une seconde cellule chaude ;
amenée de lapremiere enceinte en contactavec
le volume interne de la seconde cellule chaude ;
déplacement du produit dans la premiére en-
ceinte jusque dans la seconde cellule chaude.

10. Procédé selon larevendication 9, danslequel on pré-

1.

voit que la premiere fermeture soit fermée de ma-
niere sélective par un couvercle pouvant étre dépla-
cé, et que la seconde fermeture soit fermée de ma-
niere sélective par une fermeture pouvant étre dé-
placée dans le couvercle, et que le couvercle et la
fermeture pouvant étre déplacée de fagon simulta-
née mettent en prise deux trappes complémentaires
prévues sur la cellule chaude lorsque le récipient de
transfert est fixé a la cellule chaude.

Procédé selon la revendication 10, dans lequel le
récipient de transfert est le récipient de transfert se-
lon I'une quelconque des revendications 1 a 8.
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