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[57] ABSTRACT 
A support housing for on-site radioisotope generation 
is disclosed in which the formation of a short-lived 
daughter radioisotope from its longer-lived parent fea-
tures countercurrent batch flow of the eluting reagent 
interior of the housing. 

6 Claims, 4 Drawing Figures 



3,946,237 

F I G . 4 



1 
3,930 ,903 

2 

SUPPORT HOUSING FOR RADIOISOTOPE 
GENERATION 

RELATED APPLICATION 
Application Ser. No. 495,007, Bernard A. Fries, for 

"Shielded Radioisotope Generator and Method for 
Using Same," filed simultaneously herewith, is incorpo-
rated herein by reference. 

BACKGROUND OF THE INVENTION 
The invention relates to support means for radioiso-

tope generation for use in various on-site industrial and 
medical applications, and has an object the provision of 
a novel housing in which the formation of a short-lived 
daughter radioisotope from its longer-lived parent fea-
tures counter-current batch flow of the eluting fluid of 
the separation system. 

DESCRIPTION OF THE PRIOR ART 
To perform diagnostic tests in various industrial and 

medical radioapplications, short-lived nuclides are par-
ticularly attractive. However, the short-lived radioiso-
topes lose much of their radioactivity during their 
transportation from the manufacturer to the applica-
tion sites. To use them effectively, it is necessary to be 
near a source of production of short-lived nuclides, or 
to use what is called a "nuclide generator." This device 
makes short-lived nuclides available at long distances 
from the source of production and consists of a longer-
lived parent nuclide that produces a short-lived daugh-
ter as it decays. Usually the daughter nuclide is Sepa-
rated by chemical means as it is needed and the parent 
is left to generate a fresh daughter. 

A generator is based on the principle that a daughter 
nuclide can be separated readily and repeatedly from 
its longer-lived parent nuclide. Differences in chemical 
behavior are used to achieve the separation. The gen-
eral relationship between parent and daughter radioac- 40 
tivity can be derived from the interaction of the decay 
constants of the two radionuclides. After the daughter 
nuclide has been removed from the parent, the daugh-
ter activity increases progressively as the parent decays 
until they reach a state of transient equilibrium, at 45 
which point the ratio of the two activities remains con-
stant and both appear to decay with the half-life of the 
parent. 

A typical commercially available generator of tech-
netium-99m ( " T c ) consists of a small glass column 50 
containing aluminum oxide on which the parent iso-
tope activity moIybdenum-99 ("Mo) is firmly ab-
sorbed. The alumina is retained in the tube by a porous 
glass disk. The daughter activity is eluted by gravity 
from the generator by pouring the proper reagents on 55 
the top of the column and collecting the eluate from 
the bottom. 

In another typical nuclide generator, an artificial 
barrier (filter) is placed across a tubular column to 
form separate chambers. The open end of the column is 60 
sealed with a puncturable stopper after a suspension of 
non-replenishible ("one-shot") radioactive parent nu-
clide material has been disposed in the more remote 
chamber of the column. A transient equilibrium state 
between parent and daughter isotope occurs; thereafter 65 
the daughter nuclide solution can be withdrawn — 
under pressure — by inserting and then operating a 
syringe relative to the second chamber of the column. 

SUMMARY OF THE INVENTION 
In accordance with the present invention, a central 

glass column means suitable for supporting an ex-
change bed and parent isotope, e.g., l37Cs, is positioned 
entirely within and permanently mounted relative to a 
bulbous glass bottle means, such column means extend-
ing from a remote bottom wall of the glass bottle 
means. The resulting annular space formed between 
the side walls of the bottle and column means is open at 
one end but closed at the other to form a reservoir into 
which a suitable eluting reagent for radioisotope gener-
ation, as explained below, is placed. The flow direction 
of the reagent, prior to transient equilibrium, i.e., dur-
ing initialization of the process, is not straight through; 
instead, it follows a countercurrent flow pattern, ini-
tially flowing downward through the annular space. 
Then the reagent passes through radial openings in the 
side wall of the column means and enters into the inte-
rior of the latter and thence passes upward through a 
glass frit (also open to fluid flow) attached to the side 
wall of the column means. 

The exchange bed having a parent isotope absorbed 
thereon extends above the glass frit. As the reagent 
contacts the exchange bed (and parent isotope) there is 
a release of the daughter isotope. Note that the direc-
tion of reagent flow is dictated by the constructional 
features of the support housing of the present inven-
tion. Its level at equilibrium is slightly higher than the 
upper end of the exchange bed; the level of which is 
conveniently indicated by a scale provided on the col-
umn means adjacent to the aforementioned exchange 
bed. Removal of the daughter radioisotope (called 
milking) is straightforward. An incremental amount of 
additional eluting reagent is added exterior of the col-
umn means; and an equilibrium amount of daughter 
radioisotope in solution is removed via suction (or the 
like) at a female ball joint of the column. Since the 
mouth of the bottle is relatively large, insertion of the 
elution reagent, as well as attachment of exterior pi-
pette means to the ball joint, as explained below, to 
withdraw the daughter nuclide are easily facilitated. 

Other features, advantages and objects of the inven-
tion will become more apparent from the following 
detailed description of a preferred embodiment when 
considered in conjunction with the accompanying 
drawings. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevation, partially cut away, of the 

support housing of the present invention; 
FIG. 2 is a section taken along line 2—2 of FIG. 1; 

and 
FIGS. 3 and 4 are schematic side elevations of the 

support housing of FIG. 1 illustrating steps bringing 
about its operation as a radioisotope generator. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Reference should now be had to the drawings, partic-
ularly FIG. 1, in which glass support housing 10, useful 
in providing short-lived daughter radioisotopes from 
longer-lived parent isotopes for use in various industrial 
and medical applications, is shown. 

Support housing 10 includes a bulbous bottle 11. 
Concentrically positioned interior of and coextensive 
therewith is central cylindrical column 12. 
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Bulbous bottle 11 includes threaded upper end 13. 
Attached to end 13 is cap 14; an enlarged mid-portion 
15 is also provided, as is a reduced lower segment 16, 
the latter having a bottom wall 17 to which remote end 
18 of column 12 is attached. Annular space 19 is de- 5 

fined between coextensive elements ofthe housing, say 
between adjacent surfaces of sidewall 20 of the bottle 
11 and sidewall 21 of the central column 12. The space 
19 is seen to be of constant nominal diameter over the 
lower segment 16 of the bottle, since the axis of sym- 1 0 

metry of the bottle and column are co-linear in this 
region, but as the bottle is also seen to be enlarged over 
its midsection, the annular space 19 is likewise en-
larged in step region 20a. 

In order to allow fluid communication between the ' 5 

inner and outer surfaces of the column 12, a series of 
radial openings 22 are provided in sidewall 21 adjacent 
the end wall 17 of the bottle 11 (see FIG. 1). Above the 
openings 22, a glass frit support 23 is provided; frit 23 
is open to fluid flow. Spaced still higher along the col- ^0 
umn, but below the cap 14 is female ball-joint member 
24. 

A support housing 10, in accordance with the present 
invention and having the following dimensions, has 
been constructed and successfully tested: 25 

Bulbous bot t le 1 1 

T h r e a d e d u p p e r end I 3 
Mid-por t ion 15 
L o w e r s e g m e n t 16 
Side wall 20 

Co lumn 12 

C o l u m n 12 
Female ball- joint 
m e m b e r 24 
S ide wall 2 I 

Material : glass 
Dimens ions 
3 / 1 6 " O D X I " high 
1 - 1 / 6 " O D x 1 - 1 / 4 " high 
5 / 8 " O D X 1 - 3 / 4 " high 
1 / 1 6 " thick 

Material : glass 
Dimens ions 

, 1 / 4 " O D X 2 - 1 / 2 " high 
$ 1 2 / 5 

( 5 / 8 " radius X 1 / 4 " high 
1 / 3 2 " thick 

ON-SITE OPERATIONAL ASPECTS OF THE 
INVENTION 

30 

35 

40 
Operational aspects of the present invention in pro-

viding for on-site radioisotope generation are best illus-
trated with reference to FIGS. 3 and 4. 

In FIG. 3, an ion-exchange bed 25, onto which a 
long-lived parent isotope is absorbed, is seen to be 45 
positioned between frit 23 and glass wool 26. Note that 
the upper end 27 of the bed 25 is adjacent to step 28 in 
the side wall 20 of the bottle 11; step 28 of the bottle 
separates mid-portion 15 and reduced lower segment 
16, as previously described. 50 

Ion-exchange bed 25 comprises, typically, treated 
stainless-steel powder over which a suitable surface 
layer has been laid. The parent isotope, e.g., 137Cs, is 
also present; in addition, the upper one-third ofthe bed 
can be provided with isotope-free particles to resist 55 
parent losses during daughter generation. A suitable 
surface layer combination includes iron hexacyanofer-
rate on stainless-steel particles onto which 137Cs, the 
long-lived parent isotope, has been absorbed. In this 
regard, see: Radiochimica Acta. 11, No. 3/4, pp. 6 0 

153-158 (1969). 
Next, the annular space 19 is filled with the suitable 

eluting reagent, e.g., dilute hydrogen chloride, until its 
level is slightly above the upper end of bed 25, as indi-
cated by scale 30 on column 12. Of course, during 6 5 

initialization of the process, the reagent flows from the 
annular space 19 through openings 22 into contact with 
bed 25 in a countercurrent flow pattern. 

Once the daughter nuclide has been removed from its 
parent, there is regrowth of the daughter to the tran-
sient equilibrium state. Thereafter, removal of the 
daughter radioisotope (called "milking") may be car-
ried out repeatedly in a straightforward manner, as 
shown in FIGS. 3 and 4. As shown in FIG. 3, first an 
incremental volume-amount ("batch") of the reagent 
is added to the annular space 19 using a transfer pipette 
means 29; then the daughter nuclide, in the same 
volume-amount, is removed at the female ball-joint 
member 24 by placing it in contact with a male ball-
joint member 31 of pipette means 29 as shown in FIG. 
4. At the remote end of the pipette means 29, a suction 
means (not shown) is attached. The suction means may 
be attached to the pipette with long flexible tubing and 
the pipette means may be grasped with long-handled 
tongs to provide additional separation of the operator 
from the assembly, thereby reducing radiation hazards 
to a minimum. Thereafter, a selected amount of daugh-
ter radioisotope in solution is removed through activa-
tion of the suction means. 

While a specific embodiment of the invention has 
been described, it should be understood that the inven-
tion is capable of other specific embodiments and mod-
ifications, and is to be solely defined by the following 
claims. 

What is claimed is: 
1. Housing for on-site radioactive parent-to-daughter 

isotope generation in which said parent radioisotope 
absorbed on an ion-exchange bed is selectively con-
tacted with an eluting reagent to generate a short-lived 
daughter radioisotope, comprising: 

1. bottle means having mouth and a central repository 
defined by a side wall and a bottom wall, 

ii. a cylindrical column means positioned within said 
repository of said bottle means by attachment to 
said bottom wall of said bottle means, and includ-
ing means attached at its interior suitable for sup-
port of said ion-exchange bed, 

iii. said column means also including a series of open-
ings through its side wall adjacent to said bottom 
wall of said bottle means whereby said eluting rea-
gent during initialization of the process can be 
conveyed from a position exterior of said column 
means but interior of the bottle means through said 
openings and thence into said interior of said col-
umn means in a batch flow pattern, to subsequently 
provide for radioative parent-to-daughter isotope 
generation at said ion-exchange bed interior of said 
column means. 

2. The housing of claim 1 in which said bottle and 
column means are formed of glass and have axes of 
symmetry of substantial co-linearity. 

3. The housing of claim 2 in which said column 
means includes a second end opposite to its attaching 
end to said bottom wall of said bottle means capable of 
forming a pressure joint through surface contact with 
exterior transfer means of reciprocal shape thereto. 

4. The housing of claim 3 in which said second end of 
said column means includes an outwardly diverging lip 
means forming a female ball-joint means suitable for 
attaching to a reciprocally shaped male ball-joint 
means of said exterior transfer means. 

5. In combination, housing means for on-site radioac-
tive parent-to-daughter isotope generation in which 
said parent radioisotope absorbed on an ion-exchange 
bed is selectively batch-contacted with an eluting rea-
gent to generate said short-lived daughter isotope. 
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omprising: 
i. cylindrical column means having a side wall pro-

vided with openings and including means posi-
tioned interior of said column means suitable for 
supporting said ion-exchange bed, 

ii. bottle means having a mouth and a central reposi-
tory defined by a side wall and a bottom wall in 
which said cylindrical column means is located, 

iii. said repository being larger than said cylindrical 
column means so as to form an annular space in 
fluid contact with the interior of said column 

,237 
6 

means through said openings through its side wall, 
whereby said eluting reagent, when placed in said 
annular space can be easily conveyed through said 
openings for entry within said column means in a 
batch flow pattern, at least during initialization of 
the nuclide generation process. 

6. The housing means of claim 5 further character-
ized in that said column and bottle means are of glass 

( and define axes of symmetry of substantial co-linearity 
with one another. 
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