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A radioactive generator has silicone or neoprene clo-
{211 Appl. No.: 300,092 sures to vent the gases released during the generation
- of radioactive eluate. The generator comprises a hol-
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RADIOACTIVE GENERATOR WITH PERMEABLE
CLOSURE

BACKGROUND OF THE INVENTION

The present invention relates to-a generator for the
production of radioactive eluate, and more specifically
a generator having silicone or neoprene closures to per-
mit the venting of gases internally generated.

The use of radioactive isotopes for the diagnosis and
treatment of various medical problems is well-known.
Generators such as that described in. U. 8. Pat. No.
3,369,121, Feb. 13, 1968, are widely used in the pro-
duction of radioactive eluate. These generators are uti-
lized since certain radioactive isotopes have a very
short half-life and, consequently, it is necessary for the
physician to prepare such isotopes as, and where, they
are to be used.

An example of such an isotope is the 99m isotope
technetium which is used for the localization of brain
tumnors. This isotope has a half-life of six hours and is
obtained as the daughter product of molybdenum
Mo®. It is separated in the form of the pertechnetate-
ion from Mo?%, absorbed on an alumina column, by €lu-
tion with dilute hydrochloric acid or saline. At various
times during autoclaving, gases may be internally gen-
erated. These gases reduce the isotope yield of the gen-
erator and, in any event, must be removed for the ob-
tainment of eluate.

Previously, the generators were closed by pierceable
rubber stoppers through which a hypodermic needle
was inserted to vent the gases. This is a very time-
consuming and tedious operation, and since the materi-
als are always undergoing fairly rapid degeneration, the
yield of a particular generator can be reduced. The
present invention utilizes silicone or neoprene closures
which are pervious to the generated gases. At the same
time the silicone or neoprene closures may be sub-
jected to any popular sterilizing technique such as auto-
claving and resist the inflow of any bacteria. In sum-
mary, the silicone or neoprene stoppers are gas pervi-
ous yet maintain generator stability.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
radioactive eluate generator which maintains sterility
at all times.

Another object of the present invention. is the prov1—‘

sion of a radioactive material generator having silicone
or neoprene closures which permit the escape of inter-
nal]y generated gases and thus increase the yield of the
given generator.

In accordance with the above designs a radioactive
eluate generator comprises a hollow body, in which the
column of radioactive material is contained. The gener-
ator is closed at its two ends by pierceable closures
preferably fabricated from materials such as silicone or
neoprene and specifically methylvinylpolysiloxane or

- polychloroprene. The stoppers are pierceable so as to
admit solution for the production of the radioactive iso-
tope. The stoppers, however, are sufficiently pervious
to vent any and all gases internally generated. Further-
more, the stoppers may be subjected to any preferred
sterilizing technique, such as autoclaving, and will ef-
fectively maintain sterile conditions at all times.

The above and other objects of the present invention
will be apparent as the description continues and when
read in conjunction with the annexed drawings.
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2
DESCRIPTION OF THE DRAWiNGS

FIG. 1 is a partially cross sectioned view of a pre-
ferred embodiment.
FIG. 2 is a perspective view of an individual closure.

DETAILED DESCRIPTION

The present invention is associated with a radioactive
material generator similar to that shown and described
in U. S. Pat. No. 3,369,121. Briefly, the radioactive ma-
terial generator comprises a column 10 fabricated from
a plastic or similar type material. The column 10 has a
shell 12 and is surrounded by a plurality of integral fins
14.

The column 10 is closed by stoppers 16, 18, which
are pervious to the passage of gas therethrough and
may be made from silicone or neoprene, of which more
will be described at a subsequent point. Included in col-
umn 10 is the curvilinear partition 20 which basically
separates it into two parts, the upper part 22 and the
lower part 24, The partition 20 can be integral with the
shell 12 or suitably attached thereto, and it tapers from
section 22 toward section 24 providing a rather re-
stricted opening 26 at the bottom thereof. The exact
dimensions of the partition are unimportant, however,
it has been found that it should extend a slight distance
below the top of a breather tube 28 which punctures
closure 18, which breather tube permits the interior of
section 24 to communicate with the atmosphere. To
assure sterility, the breather tube is fitted with a suit-
able filter material 30 which prevents the flow of bac-
teria to the interior of the shell 12.

Positioned at the upper end of the partition 20 is a
disc 32, which must be perforated, and on which rests
a filter pad 34. At the top of filter 34 is a granulated ra-
dioactive alumina 36, and optionally, a cation ex-
change resin such as Dowex-50 x-8 to prevent the pas-
sage of the alumina through the column during elution.
The granulated alumina 36 may be retained in place by
use of a perforated disc 38 which is held in place by a
retaining ring 40.

In preparing a radioactive solution, eluent is emitted
from the eluent container 42 into section 22 via the hy-
podermic needle 44 which pierces closure 16. The hy-
podermic needle 46 withdraws the radioactive solution
that has been prepared in section 22 and passed to sec-
tion 24.

As shown in FIG. 2 the closures 16, 18 are in the na-

- ture of circular plugs with a central depression 50 and
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a circular flange 52. The closures are close-fittedly re-
ceived within compatible openings in the top and bot-
tom of column 10 and are maintained in place by the
cover members 54, 56 which are preferably fabricated
from ductile metals and which are crimped thereabout;
the covers 54, 56 engage the shoulders 54a, 56a
permanently maintaining the closures 16, 18 in their
respective positions in the column.

During the sterilization of the generators, particularly
during autoclaving, a substantial quantity of gases are
generated in the sections 22, 24. In the past, a hypoder-
mic needle has been inserted into top closure 16 to vent
these gases. This has proved to be a rather inconvenient
manner of venting the gases as well as consuming an
unusual amount of time. The use of silicone, neoprene
or like material, as compared to the prior use of rubber,
produces a number of advantages. Silicone or neoprene
is sufficiently porous to permit the escape of internally
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generated gases without the use of hypodermic needles,
in that, the gases merely pass through the closure body.
In addition, the silicone or neoprene is easily pierced by
hypodermic needles and is essentially completely self-
sealing. The particular silicone chosen is preferably one
of the organopolysiloxanes, notably methylvinyl-
polysiloxane, one of the Dow Corning Silastic brand.
These closures are useful over a wider temperature
range than any other rubber-like material, for instance,
they retain their physical properties in a low and high
temperature range of —100°F to 500°F and therefore
can be autoclaved. The particular neoprene chosen is
preferably polychloroprene manufactured by the
Tompkins Rubber Co.

The yield of radioactive solution of any given genera-
tor is strikingly increased by the use of the silicone or
neoprene closures. The radioactive materials involved,
have relatively short half-lives and any time wasted
venting gases results in an under utilization of the gen-
erator. The stoppers, therefore, not only permit the
simple venting of the trapped gases and elimination of
additional hypodermic needles, but they effectively in-
crease the yield of a given generator.

Many changes may be made in the details of the in-
stant invention without departing from the spirit and
scope of the appended claims, which changes are in-
tended to be embraced therewithin.

What is claimed is:
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1. In a generator containing a column of sterile eluta-
ble radioactive material to be utilized for diagnosis and
treatment for medical conditions, said generator of the
type which comprises a hollow body closed at its top
and bottom by pierceable autoclavable closures and
having positioned therein and spaced from the bottom
thereof a source of elutable, short-lived radioactive ma-
terial, whereby a sterile eluate ready for utilization is
delivered from the body, the improvement which com-
prises said autoclavable closures being fabricated from
material which is pierceable, and gas pervious permit-
ting the venting directly through said closures of gases
formed in the generator, said closures being sufficiently
dense to prevent the passage of fluid directly there-
through as well as preventing the inflow of bacteria
therethrough.

2. The generator of claim 1 wherein the closures are
made from silicone.

3. The generator of claim 1 wherein the closures are
permanently affixed to said body to seal said body.

4. The generator of claim 3 wherein the closures are
fabricated from methylvinylpolysiloxane.

5. The generator of claim 1 wherein the closures are
made from neoprene.

6. The generator of claim 5 wherein the pierceable

closures are fabricated from polychloroprene.
* * * * *
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