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SHIPPING CONTAINER FOR A BOTTLE OF 
RADIOACTIVE MATERIAL 

BACKGROUND OF THE INVENTION 

This invention relates to shipping containers, and 
more particularly to such a container for a bottle con 
taining a radioactive material such as a radioactive 
pharmaceutical product. 
The invention is in the same ?eld as the container 

shown in the coassigned US. Pat. No. 3,531,644. 

SUMMARY OF THE INVENTION 

Among the several objects of this invention may be 
noted the provision of an improved shipping container 
having a safe therein for the safe transport and storage 
of a bottle containing a radioactive material, such as a 
radioactive pharmaceutical, which, while adapted to 
retain the bottle in the safe when the safe is inverted for 
suctioning out the bottle contents via a needle, also en 
ables withdrawal of the bottle from the safe for reading 
the label on the bottle without undue danger from radi 
ation; the provision of such a container wherein part of 
the bottle retainer is also utilized to provide a seal be 
tween the closure of the container and the safe; and the 
provision of such a container with means enabling re 
moval of the screw cap of a screw-cap bottle while the 
bottle remains in the safe. 

In general, a shipping container of this invention 
comprises an outer container having an open top and 
a receptacle constituting a safe within the outer con 
tainer, the safe being open at the top for receiving a 
bottle. A closure is removably secured to said outer 
container for closing the top of the safe, and a bottle 
retainer is removably mounted in the safe extending 
downwardly in the safe from the upper end of the latter 
having an upper end portion disposed between the clo 
sure and the upper end of the safe and a lower end por 
tion formed relatively closely to receive the neck of a 
bottle in the safe. 
Other objects and features will be in part apparent 

and in part pointed out hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a vertical section of a shipping container 
embodying the present invention; 
FIG. 2 and FIG. 3 are horizontal sections on lines 

2—2 and 3-3, respectively, of FIG. 1; 
FIG. 4 is a vertical section similar to FIG. 1 showing 

a modi?cation; 
FIG. 5 illustrates the use of a cap-removing tool in 

conjunction with the FIG. 4 modi?cation; and 
FIG. 6 is a partial right-side view of a tool illustrated 

in FIG. 5. 
Corresponding reference characters indicate corre 

sponding parts throughout the several views of the 
drawings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1-3, there is generally indicated 
at l a shipping container of this invention for holding 
a bottle indicated in phantom at 3, the bottle contain 
ing a radioactive material. The shipping container 1 
comprises an outer container 5 having an open top or 
upper and indicated at 7, and a receptacle 9 constitut 
ing a “safe‘” within the outer container, the safe being 
open at its upper end 11 to receive the bottle 3. A clo 
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2 
sure 13 is removably secured to the outer container 5 
for closing the top of the safe 9 (and container 5), and 
a bottle retainer 15 is removably mounted in the safe 
9, extending downwardly in the safe from the upper 
end thereof. The bottle retainer 15 has an upper end 
portion 17 disposed between the closure 13 and the 
upper end 11 of the safe 9 and a lower end portion 19 
formed relatively closely to receive the neck of the bot 
tle 3 in the safe. 
The outer container 5 is constituted simply by a can 

having a cylindrical body 21 of ?breboard or any other 
suitable material (it need not be radiation-shielding) 
having a sheet metal bottom 23. The closure 13 is a 
screw cap type of closure and the body of the can is ex 
teriorly screw-threaded at the top as indicated at 25 for 
screwing on the closure. The safe 9 has a lower cylin 
drical portion 27 of smaller outside diameter than the 
inside diameter of container 5, a raised bottom 29 
(which may be formed integrally with portion 27), and 
an enlarged upper portion 31 including an upper cylin 
drical rim 33 having a relatively close fit in the can and 
flaring transitions 35 and 37 from the upper end of the 
lower portion 27 to the lower end of the upper cylindri 
cal rim 33. The height of the safe corresponds generally 
to the height of the can 5 so that the upper edge I] of 
the rim is generally at the same level as the upper edge 
of the can body 21. The lower portion 27 of the safe is 
of slightly greater diameter than the bottle, and of such 
height that the shouldered portion 39 and the neck 41 
of the bottle project up out of the lower portion 27. 
For holding bottles containing relatively highly radio 

active material, the safe may be made of lead or other 
suitable radiation shielding material. For holding bot 
tles containing materials of relatively low radioactivity, 
the safe may be molded of polyethylene or other suit 
able plastic material. 
Generally, for shipment of a bottle of a given radioac 

tive material, a selection will be made of a lead safe of 
appropriate thickness, or a polyethylene safe, which 
ever will meet the requirements of the US. Department 
of Transportation's regulations for shipment of hazard 
ous materials, and whichever is the most economical to 
use. Lead safes may be supplied in two thicknesses, for 
example, one-eighth or one-quarter inch. 
The closure 13 comprises a sheet metal screw cap 

having a circular screw-threaded rim 43 adapted to be 
screwed down on the upper end of the can 5. For use 
with a lead safe in the can, there is provided on the in 
side of the cap 13 (Le, on its bottom) a shield consti~ 
tuted by a disk 45 of lead or other suitable radiation~ 
shielding material. In conjunction with the use of a 
polyethylene safe holding a bottle containing a material 
of relatively low radioactivity, this disk may be omitted. 
There is also provided on the bottom of the cap (below 
the disk 45) a sponge 47 composed of suitable plastic 
sponge material, for example, for absorbing spillage 
from the bottle 3. The lead shield or disk 45 and the 
sponge 47 are held captive to the cap by a retainer 49, 
which may be molded of polyethylene or other suitable 
plastic, secured at its upper end to the cap and having 
an annular skirt 5] of inverted frustoconical form ex 
tending downwardly on the outside of the sponge 47 
with an inwardly extending annular ?ange 53 at the 
lower end of the skirt holding up the sponge. The re 
tainer has an outwardly extending annular ?ange 55 at 
the upper end of the skirt 51 and an upwardly extend 
ing rim 57 at the periphery of ?ange 55 extending 
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around the disk and ?tting in and suitably secured (as 
by having a snap fit) in the rim 43 of the cap above the 
threads of the rim 43. The disk 45 has an annular ?ange 
59 extending downwardly on the inside of the skirt 51 
of the retainer 49 for shielding against radially out 
wardly directed radiation. 
The sponge 47 has a recess 61 in its lower end for re 

ception of the upper end of the bottle 3, the central 
opening 63 de?ned by the bottom ?ange 53 of the re 
tainer 49 having its diameter corresponding generally 
to that of the recess 61 for passage of the upper end of 
the bottle. The sponge, as illustrated, is conveniently 
formed in two parts, an upper solid circular part 65 and 
a lower ring 67, the opening in the latter providing the 
recess 61. 
The bottle retainer 15, which is preferably molded of 

polyethylene or other suitable plastic, has an annular 
skirt 69 extending downwardly in the upper part 31 of 
the safe 9, this skirt having an upper cylindric portion 
71 having a relatively tight fit in the upper cylindric rim 
portion 33 of the safe, and below that, a portion 73 of 
inverted frustoconical form ?tting in portion 37 of the 
safe. The skirt 69 has an outwardly extending annular 
?ange at its upper end constituting the stated upper end 
portion 17 of retainer 15, and a bottom wall constitut 
ing its stated lower end portion 19. The latter has an 
opening 75 having a hexagonal central portion 77 for 
receiving the neck of the bottle, and slits 79 extending 
radially outwardly from the central portion forming re 
silient tongues 81 adapted to grip the neck 41 of the 
bottle. 
The bottle 3 illustrated in FIG. 1 is of a type referred 

to as an intravenous bottle having a rubber stopper 
adapted to be pierced by a tubular needle for with 
drawal of its contents, the plug being covered by a cap 
of metallic foil which is crimped under the usual lip or 
“?nish" at the mouth of the bottle. As shown in FIG. 
1, the bottle is received in the safe 9 with its neck ex 
tending up into the enlarged upper end portion 31 of 
the safe. The bottle retainer 15 is ?tted in the safe, the 
neck of the bottle entering the opening 75 via bending 
of the tongues 81, the retainer 15 being pushed down 
to the point where its upper end ?ange 17 engages the 
upper end 11 of the safe 9 (and the upper end of the 
can 5). The cap 13, along with shielding disk 45 and 
sponge 47 held captive thereto by retainer 49, is 
screwed down on the can to the point where ?ange 17 
is compressed downwardly by ?ange 55 against the 
upper end of the safe to provide a seal. The upper end 
of the bottle is received in the recess 61 in the sponge 
47. 
As will be apparent, the bottle retainer 15 functions 

generally resiliently to hold the bottle centered in the 
safe, and with appropriate dimensioning such that 
tongues 81 engage the upper end of the shoulder (or 
lower on the shoulder), it also functions generally resil 
iently to hold the bottle down against the bottom 29 of 
the safe for safe shipment. Further, it enables relatively 
safe removal of the bottle from the safe to read the 
label on the bottle. For this purpose, upon the removal 
of the cap 13, the clinician may place his thumbnail, or 
a tool (not shown) if preferred, under the ?ange 17 of 
the bottle retainer 15 and pry or lift the bottle retainer 
in order to interrupt the gripping engagement between 
the upper portion 71 of the bottle retainer and the rim 
portion 33 of the safe 9. When the retainer 15 is loos 
ened, the clinician may then grasp the bottle retainer 
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?ange l7 and lift the bottle retainer 15 thereby to lift 
the bottle out of the safe 9 so that he may read the la 
beling information on the bottle. When the clinician ef 
fects the concerted displacement movement of the bot 
tle 3 and retainer 15, it should be noted that the clinici 
an‘s ?ngers are gripping the retainer ?ange 17, which 
is a substantial distance above the bottle; thus the cli 
nician is relatively safe from the radiations of the radio 
active material in the bottle. The clinician may thereaf 
ter return the bottle 3 and retainer 15 toward their orig 
inal positions in the safe 9 and apply a downward force 
on the retainer grippingly to reengage its upper portion 
with the rim portion 33 of the safe. 
When the clinician desires to extract radioactive ma 

terial from the bottle 3, the can 5 may be inverted to 
invert the bottle, while maintaining safe 9 in the can 5. 
inversion of the bottle may be desirable to avoid ex 
traction of air along with the radioactive material via 
the usual tubular needle pierced through the bottle 
stopper (not shown). When the can 5 and safe 9 are in 
verted, the retainer end wall 19 functions to hold up the 
bottle, and also to resist the retraction force of the nee 
dle being withdrawn from the stopper of the bottle. 
Referring now to FIGS. 4-6, a shipping container 101 

is shown having substantially the same component 
parts and functioning in the same manner as the previ 
ously described shipping container 1 with the following 
exceptions: 
Container 101 is particularly adapted to hold a so 

called oral solution bottle, indicated in phantom at 103 
having a screw cap 105. The neck of the bottle is grip 
pingly engaged by the bottle retainer lower end ?ange 
19. The base portion of the bottle is received in a recess 
107 in a resilient insert or bottle socket 109 (made of 
rubber, for example) which has a tight ?t in the lower 
portion 27 of the safe. With the bottle 103 so posi 
tioned in the insert in the safe 9, the sponge 47 is en 
gaged with the bottle cap 105 and exerts some pressure 
on the bottle resiliently to hold it against heightwise 
movement in the safe. For unscrewing the cap 105 
from the bottle 103, there is provided a tool 111 in the 
form of a wrench having a socket 113 provided with a 
resilient insert 115 (made of rubber, for example) hav 
ing a recess 117 therein. The socket is placed over the 
cap 105 to enter the cap in the recess 117 and the cli 
nician then applies a slight downwardly directed force 
on the wrench to urge the insert into gripping engage 
ment with the cap and also urge the bottle 103 into 
gripping engagement with the safe insert 107. Then, the 
clinician turns the wrench while maintaining the down 
wardly directed force in order to unscrew the cap 105 
from the bottle 103 while the bottle remains in the safe 
9. The resilient gripping engagement between the bot 
tle and safe insert 107 prevents rotation of the bottle 
relative to the safe 9, and the resilient gripping engage 
ment between the wrench insert 111 and the cap 105 
effects unscrewing of the cap from the bottle. 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a lim 
iting sense. 
What is claimed is: 
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l. A shipping container for a bottle which contains a 
radioactive material, the bottle having a neck, said con 
tainer comprising 
an outer container having an open top, 
a receptacle constituting a safe within the outer con 

tainer, said safe being open at the top for receiving 
a bottle, 

a closure removably secured to said outer container 
for closing the top of the safe, 

and a bottle retainer removably mounted in the safe 
extending downwardly in the safe from the upper 
end of the latter having an upper end portion dis 
posed between the closure and the upper end of the 
safe and a lower end portion formed relatively 
closely to receive the neck of a bottle in the safe, 
said closure, when secured to said outer container 
positively holding said safe and said retainer in po 
sition within the outer container, said closure hav 
in g means on the bottom thereof for absorbing 
spillage from the bottle, said absorbing means com 
prising sponge means held captive to the closure 
and having a recess in its lower end for reception 
of the upper end of the bottle. 

2. A shipping container as set forth in claim 1 
wherein the safe is formed of radiation-shielding mate~ 
rial and the closure comprises a cap ?tting on the upper 
end of the outer container, a disk of radiation-shielding 
material in the cap, the sponge means extending down 
from the disk, and having a retainer for holding the disk 
in the cap with the sponge means extending down from 
the disk. 

3. A shipping container as set forth in claim 2 
wherein the retainer for the disk and sponge means has 
an annular skirt extending downwardly on the outside 
of the sponge means, the upper end of the skirt being 
secured to the cap, the skirt having an inwardly extend 
ing annular ?ange at its lower end holding the sponge 
means, the latter ?ange de?ning an opening for recep 
tion of the upper end of the bottle. 

4. A shipping container as set forth in claim 3 
wherein said bottle retainer has an annular skirt ex 
tending downwardly in the safe, the skirt having an out 
wardly extending annular ?ange at its upper end consti 
tuting said upper end portion disposed between the clo 
sure and the upper end of the safe, and a bottom wall 
constituting said lower end portion having an opening 
adapted relatively closely to receive the neck of the 
bottle, and the skirt of the retainer for the disk and 
sponge means has an outwardly extending annular 
?ange at its upper end engaging the bottom margin of 
the disk and sealing downwardly against the ?ange of 
the bottle retainer. 

5. A shipping container as set forth in claim 4 
wherein the disk has a downwardly extending ?ange on 
the inside of the skirt of the retainer for the disk and 
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sponge means. 

6. A shipping container as set forth in claim 5 
wherein the outer container is cylindrical, and the safe 
has a lower portion of smaller diameter than the outer 
container for relative close ?t of a bottle therein, and 
an enlarged upper portion accommodating said retain 
ers and sponge means. 

7. A shipping container for a bottle which contains a 
radioactive material, the bottle having a neck, said con 
tainer comprising 
an outer container having an open top, 
a receptacle constituting a safe within the outer con 

tainer, said safe being open at the top for receiving 
a bottle, 

a closure removably secured to said outer container 
for closing the top of the safe, 

and a bottle retainer removably mounted in the safe 
extending downwardly in the safe from the upper 
end of the latter having an upper end portion dis 
posed between the closure and the upper end of the 
safe and a lower end portion formed relatively 
closely to receive the neck of a bottle in the safe, 
wherein the closure comprises a cap ?tting on the 
upper end of the outer container, sponge means for 
absorbing spillage from the bottle extending down 
from the cap, and a retainer for holding the sponge 
means captive to the closure, 

and wherein the retainer for the sponge means has an 
annular skirt extending downwardly on the outside 
of the sponge means, the upper end of the skirt 
being secured to the cap, the skirt having an in 
wardly extending annular ?ange at its lower end 
holding the sponge means, the latter ?ange de?n 
ing an opening for reception of the upper end of 
the bottle. 

8. A shipping container as set forth in claim 7 
wherein said bottle retainer has an annular skirt ex 
tending downwardly in the safe, the skirt having an out 
wardly extending annular ?ange at its upper end consti 
tuting said upper end portion disposed between the clo 
sure and the upper end of the safe, and a bottom wall 
constituting said lower end portion having an opening 
adapted relatively closely to receive the neck of the 
bottle, and the skirt of the retainer for the sponge 
means has an outwardly extending annular ?ange at its 
upper end engaging the bottom margin of the disk and 
sealing downwardly against the ?ange of the bottle re 
tainer. 

9. A shipping container as set forth in claim 8 
wherein the outer container is cylindrical, and the safe 
has a lower portion of smaller diameter than the outer 
container for relative close ?t of a bottle therein, and 
an enlarged upper portion accommodating said retain 
ers and sponge means. 
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