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Description

[0001] This application claims priority to Provisional
Patent Application Ser. no. 60/025,119, filed August 30,
1996, now abandoned.

I. FIELD OF THE INVENTION

[0002] The field of the invention is hazardous materi-
als packaging.

II. BACKGROUND OF THE INVENTION

[0003] Radioactive and other hazardous materials
having medical and scientific value are often transport-
ed in small quantities by common carriers, and are often
stored in offices and laboratories having little or no spe-
cial storage facilities. As a result, such materials can
pose significant potential threats to public health and
safety. Where the hazardous materials contained in the
shipping and storage containers are not completely re-
moved, there is yet a further problem resulting from the
disposal of the containers.
[0004] These problems are reflected in numerous
government regulations, such as 10 CFR 20, which set
forth stringent requirements for transportation and stor-
age of radioactive materials. Satisfaction of such re-
quirements often entails expensive and cumbersome
packaging. There are exceptions to the general require-
ments which involve less costly packaging, but the lim-
itations imposed by the exceptions are not always ac-
ceptable. For example, U.S. patent no. 5,042,679 to
Crowson et al., describes a device which is intended to
satisfy the requirements of 49 CFR 173.43(z). That sec-
tion provides somewhat less stringent regulations for
encapsulation of small quantities of radioactive materi-
als which cannot be directly accessed without destruc-
tion of the container. Such devices, however, are limited
to "single use" embodiments, and are therefore not gen-
erally suited for transportation and storage of medical
and scientific radioactive materials.
[0005] It is known to provide multiple use shipping and
storage containers in which a hazardous material is en-
closed within an inner container, and the inner container
is itself removably enclosed within an outer container.
In addition to providing double walled protection from
puncture and the like, such systems allow the inner con-
tainer to be removed from the outer container for ease
of handling. See, for example, U.S. patent no. 4,783,309
to Popp et al.
[0006] The known systems do not, however, resolve
certain problems encountered in accessing materials
held within. For example, where the walls of an inner
container are visually impenetrable or opaque, it may
be difficult to visualize any material remaining within the
container. This is especially problematic for clear or
translucent materials, and for materials shipped or
stored quantities of only a few milliliters or less. The con-

tained material may also adhere to the sides of the inner
container, making it difficult to remove all potentially
available material.
[0007] The known systems also do not resolve certain
problems associated with disposal. For example, where
the inner container is bulky, disposal may involve dis-
posing of an unnecessarily large container.
[0008] Thus, a need exists to provide improved ma-
terials packaging which provides adequate protection
during transportation and storage, while reducing prob-
lems associated with handling and disposal.

III. SUMMARY OF THE INVENTION

[0009] In the present invention, a packaging system
as claimed in one of the independent claims 1 and 10 is
provided for the transportation and storage of materials,
including especially radioactive and other hazardous
materials. The system comprises a primary container
removably received within a secondary container, and
the secondary container removably received within a
tertiary container. In preferred embodiments the primary
container is adapted to be centrifuged to minimize the
amount of unrecoverable material, and in especially pre-
ferred embodiments involving radioactive materials, the
primary container is the only component that must be
considered as radioactive waste under current federal
regulations.
[0010] Various objects, features, aspects and advan-
tages of the present invention will become more appar-
ent from the following detailed description of preferred
embodiments of the invention, along with the accompa-
nying drawings in which like numerals represent like
components.

IV. BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is an exploded perspective view of a packag-
ing system according to the invention.

Fig. 2 is a perspective view of a primary container
with optional inner screw cap according to the in-
vention.

V. DETAILED DESCRIPTION

[0012] Referring to Figures 1 and 2, a packaging sys-
tem 1 generally comprises a primary container 10, a
secondary container 20 and a tertiary container 30. The
primary container 10 is removably received by the sec-
ondary container 20, and the secondary container 20 is
removably received by the tertiary container 30.
[0013] In preferred embodiments the primary contain-
er 10 comprises a centrifuge tube. For transport of com-
mon radiochemicals such as and 32P, 35S, 33P, 3H
and 14C the centrifuge tube is advantageously sized to
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accommodate between about 0.01 ml and about 1 ml of
radioactive material. Both larger and smaller size tubes,
however, are also contemplated. In many cases the pri-
mary container 10 tube is a "microcentrifuge tube" which
is intended to be centrifuged within a device specifically
adapted to small tubes, or centrifuged within a standard
laboratory centrifuge using an adaptor. In any event the
term "centrifuge tube" is defined herein to mean tubes
which are narrowed at the bottom end 11 in a softened
conical shape. This has the dual benefit of enhancing
the collection of very small amounts of material 12 dur-
ing centrifuging, and also enhancing the visibility and
recovery of small amounts.
[0014] The primary container 10 can be constructed
of many different materials. Plastic is presently pre-
ferred for radiochemicals and the like which may adhere
onto, or dissolve other compositions, although the pri-
mary container may comprise glass, metals or other
compositions as well. The walls of the primary container
10 may thus be transparent, translucent, colored, en-
tirely opaque, or have other desirable characteristics,
depending upon the material contained therein.
[0015] Referring now primarily to Figure 1, the sec-
ondary container 20 contains a channel 21 sized and
dimensioned to removably receive the primary contain-
er 10. The secondary container 20 is also advanta-
geously sealable at its upper end 22, preferably with a
pressure-sealed "O"- ring. To this end the upper end 22
of the secondary container 20 includes a channel 23
which cooperates to seal against receiving cap 25. The
cap 25 is preferably made from high density suitable
plastics ...... The "O"-ring 26 is preferably positioned be-
tween the secondary container 20 and the cap 25.
[0016] In this manner the primary container 10 is com-
pletely enclosed within a cavity defined by the second-
ary container 20 and the cap 25, and the material 12
contained within the primary container 10 is thereby pre-
cluded from escaping. Optionally, an inner screw cap or
other type of stopper (not shown) can be removably fit-
ted to the upper end of the primary container 10 before
the primary container 10 is inserted into the channel 21,
and the cap 25 is pressure-sealed onto the secondary
container 20. Yet another option is for a finger (not
shown) to extend downwards from the cap 25 or "O"-
ring 26, such that the finger is received by the open up-
per end of the primary container 10 when the cap 25 is
screwed onto the secondary container 20, and the finger
thereby acts as a stopper.
[0017] The secondary container is preferably con-
structed of an impact resistant material, which especial-
ly in the case of a packaging system used for radioactive
materials, may comprise polycarbonate. The secondary
container may be produced according to any satisfac-
tory production technique, and is preferably injection
molded to minimize production costs. Where the sec-
ondary container is made of a relatively transparent
composition, one of the sides may include a convex por-
tion 27 which acts as a magnifying lens to improve vis-

ibility of the material 12 contained within the primary
container 10. In preferred embodiments the secondary
container 20 also has a bottom 24 which is sufficiently
flat, has three or more legs, or has some other shape
which assists in maintaining its stability on a work bench
or table top. Additionally, the secondary container 20
may have relatively flattened sides and rounded corners
to prevent rolling, and to enhance its ornamental ap-
pearance.
[0018] The tertiary container 30 preferably comprises
a flat bottomed, rectangular or square sided base 31
which defines a cavity 32 sized and dimensioned to re-
ceive a bottom portion of the secondary container 20.
The tertiary container is preferably constructed of an im-
pact resistant material such as polypropylene. Inner
flanges 33 secure the secondary container 20 within the
tertiary container, but allow for its easy removal. The
squarish shape of the base 31 is intended to provide
protection against the system rolling should it inadvert-
ently be tipped over, as well as the appearance of sta-
bility. The tertiary container 30 also includes a cover 35
which fits onto outer flanges 34, using a "V" seal (not
shown). In particularly preferred embodiments, the cov-
er 35 may include a lip or raised portion 36 which is re-
ceived by a complementary recess (not shown) in the
bottom of the base 31, to enhance stackability and to
thereby reduce storage space.
[0019] The container system 1 described herein is
preferably used as follows. The material 12 to be trans-
ported and/or stored is loaded into the primary container
10. An "O"-ring 16 is fitted into a cap 15, and the cap 15
is screwed onto the threads 14 of the primary container
10. The primary container 10 is then placed into the re-
ceiving cavity 21 of the secondary container 20, which
in turn is placed into the receiving cavity 32 of the base
31 of the tertiary container 30.
[0020] Removal of the material 12 involves reversal
of these steps. First, the cover 35 of the tertiary contain-
er 30 is removed from the base 31, and the secondary
container may or may not be removed from cavity 32,
depending up the user's preference. The cap 25 of the
secondary container 20 can then be removed, leaving
the primary container 10 either open, or still closed by
an inner screw cap 15 or other stopper. If an inner screw
cap 15 or other stopper is present, it too is removed. In
this action, the upper portion 28 of the screw cap 25 may
be inverted and used as a tool to twist off the inner screw
cap 15, where present.
[0021] The aanount of material 12 within the primary
container 10 may be visualized through the magnifying
portion 27 of the secondary container 20 when the pri-
mary container 10 lies in situ within the secondary con-
tainer cavity (not numbered), or it may be visualized by
removing the primary container 10 from the secondary
container 20, and inspecting the contents more directly.
Of course, the primary container 10 can be centrifuged
to enhance visualization or removal of any remaining
material 12.
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[0022] Thus, a novel packaging system has been dis-
closed. While specific embodiments and applications of
this invention have been shown and described, it would
be apparent to those skilled in the art that many more
modifications are possible without departing from the in-
ventive concepts herein. The invention, therefore, is not
to be restricted except in the scope of the appended
claims.

Claims

1. A packaging system for a radioactive material, com-
prising:

a centrifuge tube (10);
a radioactive transmission attenuating housing
(20), the housing having a first cavity (21) which
removably receives at least part of the centri-
fuge tube (10).

2. The packaging system of claim 1 further comprising
a pressure sealed cap (25) mating with a portion of
the housing (20), and securing at least part of the
centrifuge tube (10) within the first cavity (21).

3. The packaging system of claim 1 further comprising
a pressure-sealed cap (25) mating with a portion of
the housing (20), the cap (25)and the housing (20)
cooperating to completely enclose the centrifuge
tube (10) within the first cavity (21).

4. The packaging system of claim 3 wherein the hous-
ing (20) includes a lens (27) which improves visibil-
ity of the radioactive material in the centrifuge tube
(10) relative to visibility of the radioactive material
in the centrifuge tube (10) without the lens (27).

5. The packaging system of claim 4 wherein the lens
(27) comprises a magnifying lens.

6. The packaging system of claim 1 wherein the hous-
ing (20) comprises polycarbonate.

7. The packaging system of claim 1 wherein the cen-
trifuge tube (10) comprises plastic.

8. The packaging system of any of claims 1-7 further
comprising a canister (30) and cover (35) which co-
operate to form a second cavity (32) sized and di-
mensioned to receive the housing (20) and the cap
(25).

9. The packaging system of claim 8 wherein the can-
ister (30) and cover (35) each comprised of an im-
pact-resistant material, preferably polypropylene.

10. A packaging system for transporting or storing a

hazardous material, comprising:

a primary container (10) comprising a centri-
fuge tube;
a protective secondary container (20) a first
cavity (21) which removably receives at least
part of the primary container (10);
a cap (25) which mates with a portion of the sec-
ondary container (20) and secures the primary
container (10) within the first cavity (21); and
a canister (30) and cover (35) which cooperate
to form a second cavity (32) sized and dimen-
sioned to receive the secondary container (20)
and the cap (25).

11. The packaging system of claim 10 wherein the cap
(25) and the secondary container (20) cooperate to
completely enclose the primary container (10) with-
in the first cavity (21).

12. The packaging system of claim 11 wherein the sec-
ondary container (20) includes a lens (27) which im-
proves visibility of the radioactive material in the pri-
mary container (10) relative to visibility of the radi-
oactive material in the primary container (10) with-
out the lens (27).

13. The packaging system of claim 12 wherein the lens
(27) comprises a magnifying lens.

14. The packaging system of claim 10 wherein the sec-
ondary container (20) comprises polycarbonate.

15. The packaging system of claim 10 wherein the pri-
mary container (10) comprises plastic.

16. The packaging system of any of claims 10-15
wherein the secondary container (20) comprises a
radioactive transmission attenuating material.

17. The packaging system of any of claims 10-15
wherein the canister (30) and cover (35) each com-
prise an impact-resistant material, preferably poly-
propylene.

Patentansprüche

1. Verpackungssystem für ein radioaktives Material,
aufweisend:

ein Zentrifugenrohr (10)
ein radioaktive Durchstrahlung dämpfendes
Gehäuse (20), wobei das Gehäuse einen er-
sten Hohlraum (21) aufweist, der mindestens
einen Teil des Zentrifugenrohrs (10) demontier-
bar aufnimmt.
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2. Verpackungssystem nach Anspruch 1, welches ei-
ne druckdichte Kappe (25) aufweist, die mit einem
Abschnitt des Gehäuses (20) zusammenpasst und
mindestens einen Teil des Zentrifugenrohres (10)
innerhalb des ersten Hohlraums (21) sichert.

3. Verpackungssystem nach Anspruch 1, welches ei-
ne druckdichte Kappe (25) aufweist, wobei die Kap-
pe (25) und das Gehäuse (20) zusammenwirken,
um das Zentrifugenrohr (10) innerhalb des ersten
Hohlraumes (21) vollständig einzuschließen.

4. Verpackungssystem nach Anspruch 3, wobei das
Gehäuse (20) eine Linse (27) aufweist, welche die
Sichtbarkeit des radioaktiven Materials im Zentrifu-
genrohr (10) relativ zur Sichtbarkeit des radioakti-
ven Materials im Zentrifugenrohr (10) ohne die Lin-
se (27) verbessert.

5. Verpackungssystem nach Anspruch 4, wobei die
Linse (27) eine Vergrößerungslinse ist.

6. Verpackungssystem nach Anspruch 1, wobei das
Gehäuse (20) aus Polycarbonat besteht.

7. Verpackungssystem nach Anspruch 1, wobei das
Zentrifugenrohr (10) aus Kunststoff besteht.

8. Verpackungssystem nach einem der Ansprüche
1-7, welches ein Gefäß (30) und eine Abdeckung
(35) aufweist, welche zusammenwirken, um einen
zweiten Hohlraum (32) zu bilden, der nach Größe
und Abmessung zur Aufnahme des Gehäuses (20)
und der Kappe (25) bemessen ist.

9. Verpackungssystem nach Anspruch 8, wobei das
Gefäß (30) und die Abdeckung (35) jeweils ein
stoßfestes Material, vorzugsweise Polypropylen,
aufweisen.

10. Verpackungssystem zum Transportieren und Spei-
chern eines gefährlichen Materials, aufweisend:

einen Primärbehälter (10), der ein Zentrifugen-
rohr aufweist, einen Sekundärschutzbehälter
(20) mit einem ersten Hohlraum (21), der min-
destens einen Teil des Primärbehälters (10) de-
montierbar aufnimmt, eine Kappe (25), die mit
einem Teil des Sekundärbehälters (20) zusam-
menpasst und den Primärbehälter (10) inner-
halb des ersten Hohlraumes (21) sichert, und
ein Gefäß (30) und eine Abdekkung (35), die
zusammenwirken, um einen Sekundärhohl-
raum (32) zu bilden, der nach Größe und Ab-
messung zur Aufnahme des Sekundärbehäl-
ters (20) und der Kappe (25) bemessen ist.

11. Verpackungssystem nach Anspruch 10, wobei die

Kappe (25) und der Sekundärbehälter (20) zusam-
menwirken, um den Primärbehälter (10) innerhalb
des ersten Hohlraumes (21) vollständig einzu-
schließen.

12. Verpackungssystem nach Anspruch 11, wobei der
Sekundärbehälter (20) eine Linse (27) aufweist,
welche die Sichtbarkeit des radioaktiven Materials
im Primärbehälter (10) relativ zur Sichtbarkeit des
radioaktiven Materials im Primärbehälter (10) ohne
die Linse (27) verbessert.

13. Verpackungssystem nach Anspruch 12, wobei die
Linse (27) eine Vergrößerungslinse ist.

14. Verpackungssystem nach Anspruch 10, wobei der
Sekundärbehälter (20) aus Polycarbonat besteht.

15. Verpackungssystem nach Anspruch 10, wobei der
Primärbehälter aus Kunststoff besteht.

16. Verpackungssystem nach einem der Ansprüche
10-15, wobei der Sekundärbehälter (20) ein radio-
aktive Durchstrahlung dämpfendes Material auf-
weist.

17. Verpackungssystem nach einem der Ansprüche
10-15, wobei das Gefäß (30) und die Abdeckung
(35) jeweils ein stoßfestes Material, vorzugsweise
Polypropylen, aufweisen.

Revendications

1. Un système d'emballage pour un matériau radioac-
tif, comprenant:

- un tube centrifugeur (10) ;
- un logement atténuant la transmission radioac-

tive (20), le logement étant doté d'une première
cavité (21) qui reçoit de manière amovible au
moins partie du tube centrifugeur (10).

2. Le système d'emballage selon la revendication 1
comprenant en outre un bouchon autoclave (25) se
couplant à une partie du logement (20) et sécurisant
au moins partie du tube centrifugeur (10) dans la
première cavité (21).

3. Le système d'emballage selon la revendication 1
comprenant en outre un bouchon autoclave (25) se
couplant à une partie du logement (20), le bouchon
(25) et le logement (20) coopérant pour inclure com-
plètement le tube centrifugeur (10) dans la première
cavité (21).

4. Le système d'emballage selon la revendication 3
dans lequel le logement (20) comprend une lentille
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(27) qui améliore la visibilité du matériau radioactif
dans le tube centrifugeur (10) par rapport à la visi-
bilité du matériau radioactif dans le tube centrifu-
geur (10) sans la lentille (27).

5. Le système d'emballage selon la revendication 4
dans lequel la lentille (27) comprend une lentille
grossissante.

6. Le système d'emballage selon la revendication 1
dans lequel le logement (20) comprend du polycar-
bonate.

7. Le système d'emballage selon la revendication 1
dans lequel le tube centrifugeur (10) comprend du
plastique.

8. Le système d'emballage selon l'une quelconque
des revendications 1 à 7, comprenant en outre une
boîte métallique (30) et un couvercle (35) qui coo-
pèrent pour former une seconde cavité (32) taillée
et dimensionnée pour recevoir le logement (20) et
le bouchon (25).

9. Le système d'emballage selon la revendication 8
dans lequel la boîte métallique (30) et le couvercle
(35) comprennent chacun un matériau résistant aux
chocs, de préférence le polypropylène.

10. Un système d'emballage pour transporter ou entre-
poser un matériau dangereux, comprenant:

- un conteneur primaire (10) comprenant un tube
centrifugeur ;

- un conteneur secondaire protecteur (20) une
première cavité (21) qui reçoit de manière amo-
vible au moins partie du conteneur primaire
(10) ;

- un bouchon (25) qui s'accouple à une partie du
conteneur secondaire (20) et sécurise le con-
teneur primaire (10) dans la première cavité
(21) ; et

- une boîte métallique (30) et couvercle (35) qui
coopèrent pour former une seconde cavité (32)
taillée et dimensionnée pour recevoir le conte-
neur secondaire (20) et le bouchon (25).

11. Le système d'emballage selon la revendication 10
dans lequel le bouchon (25) et le conteneur secon-
daire (20) coopèrent pour inclure complètement le
conteneur primaire (10) dans la première cavité
(21).

12. Le système d'emballage selon la revendication 11
dans lequel le conteneur secondaire (20) comprend
une lentille (27) qui améliore la visibilité du matériau
radioactif dans le conteneur primaire (10) par rap-
port à la visibilité du matériau radioactif dans le con-

teneur primaire (10) sans la lentille (27).

13. Le système d'emballage selon la revendication 12
dans lequel la lentille (27) comprend une lentille
grossissante.

14. Le système d'emballage selon la revendication 10
dans lequel le conteneur secondaire (20) comprend
du polycarbonate.

15. Le système d'emballage selon la revendication 10
dans lequel le conteneur primaire (10) comprend du
plastique.

16. Le système d'emballage selon l'une quelconque
des revendications 10 à 15 dans lequel le conteneur
secondaire (20) comprend un matériau atténuant la
transmission radioactive.

17. Le système d'emballage selon l'une quelconque
des revendications 10 à 15 dans lequel la boîte mé-
tallique (30) et le couvercle (35) comprennent cha-
cun un matériau résistant aux chocs, de préférence
le polypropylène.
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