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Separation Device for Radioisotope TI-201

The inventions relates to a device for rapidly ob-

taining a solution of Pb(lead)-201 from a solution of a
solid target material of Tl(thallium)-203. The solution of
Pb-201 is then processed through degeneration and an
ion exchange to obtain radioisotope T1-201.
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Description
Field of the invention

[0001] The present invention relates to a separation
device. More particularly, the invention relates to fast
separating outa Pb-201 solution to be processed through
degeneration and an ion exchange for obtaining T1-201
radioisotope.

Description of the Related Art

[0002] T1-201 thallous chloride (291TICI,) can be ab-
sorbed by and gathered at a heart muscle. Therefore,
T1-201 can be used in a myocardialimage for diagnosing
heart disease. It can also be applied in other medical
diagnoses, like a tumor image. Hence, TI-201 is one of
the most commonly used radioisotopes in the field of nu-
clear medicine.

[0003] Generally, to produce TI-201, as revealed in
"Production of TI-201 and Pb-203 via Proton Induced Nu-
clear Reaction on Natural Thallium," by Qaim S. M.,
Weinreich R. and Ollig H., International Journal of Ap-
plied Radiation and Isotopes, 30 (1979) pp. 85-95, TI-
201 is directly washed out. But directly washed out
T1-201 quite often contains impurities so that its purity
is not good. Hence, the prior art does not fulfill users’
requests on actual use.

Summary of the invention

[0004] The object of the present invention is to fast
separate a Pb-201 solution from a solution of a solid tar-
get material of T1-203 to be processed through degen-
eration and an ion exchange for obtaining radioisotope
T1-201.

[0005] This object is achieved by a separation device
for radioisotope T1-201 according to claim 1.

[0006] The presentinvention is a separation device for
radioisotope T1-201, comprising a dissolving unit; a vac-
uum unit connecting to a first control valve, a second
control valve and a third control valve; a first glass unit
connecting to a fourth control valve at an end and the
first control valve at another end; a sedimentation unit
connecting to a three way control valve; a second glass
unit connecting to a fifth control valve at an end and the
second control valve at another end; an ion exchange
column connecting to a sixth control valve at an end and
the fifth control valve at another end; a Pb(lead)-201 col-
lection bottle; a third glass unit connecting to a seventh
control valve at an end and the third control valve at an-
other end; and a Tl(thallium)-203 collection bottle, where
the three way control valve is connected with an eighth
control valve. Accordingly, a novel separation device of
radioisotope T1-201 is obtained.

10

15

20

25

30

35

40

45

50

55

Brief descriptions of the drawings

[0007] The presentinvention will be better understood
from the following detailed description of the preferred
embodiment according to the present invention, taken in
conjunction with the accompanying drawings, in which

FIG1 is the view showing the structure of the pre-
ferred embodiment according to the present in-
vention; and

FIG2 s the view showing the state of use of the pre-

ferred embodiment.
Description of a preferred embodiment

[0008] As shown in fig. 1, the separation device for
radioisotope TI-201 comprises a dissolving unit 1; a vac-
uum unit 2 connecting to a first control valve 21, a second
control valve 22 and a third control valve 23; a first glass
unit 3 connecting to a fourth control valve 31 at an end
and the first control valve 21 at another end; a sedimen-
tation unit 4 connecting to a three way control valve 41;
a second glass unit 5 connecting to a fifth control valve
51 at an end and the second control valve 22 at another
end; an ion exchange column 6 connecting to a sixth
control valve 61 at an end and the fifth control valve 51
at another end; a Pb(lead)-201 collection bottle 7; a third
glass unit 8 connecting to a seventh control valve 81 at
an end and the third control valve 23 at another end; and
a Tl(thallium)-203 collection bottle 9, where the three way
control valve 41 is connected with an eighth control valve
42. Thus, a novel separation device for radioisotope
T1-201 is obtained to fast separate out Pb-201.

[0009] As shown in fig. 2, a solution of a solid target
material of TI-203 is separated to obtain a Pb-201 solution
and the Pb-201 solution is processed through degener-
ation and an ion exchange to obtain a T1-201 radioiso-
tope.

[0010] A solid target material of T1-203 having Pb-201
is deposed in a dissolving unit 1, where a 1.6N nitric acid,
ferric ions and water for injection are added to dissolve
the solid target material of TI-203 into a solution.

[0011] A first control valve 21 is opened to suck the
solution of TI-203 having Pb-201 by a vacuum unit 2 into
a first glass unit 3. The first control valve 21 is shut and
ammonia is added to be mixed together. A fourth control
valve 31 is opened to drop the solution of TI-203 having
Pb-201, which is mixed with ammonia, into a sedimen-
tation unit 4 to be added with water so that a solution of
T1-203 and a solution of Pb-201 is separated.

[0012] A second control valve 22 is opened to suck the
Pb-201 solution by the vacuum unit 2 from the sedimen-
tation unit 4 into a second glass unit 5 to be added with
an 8N hydrochloric acid for mixing together. A fifth control
valve 51 is opened to drop the solution of Pb-201 into an
ion exchange column 6 for ion exchange with resin to
filter out iron from the solution of Pb-201. A sixth control
valve 61 is opened to drop a pure solution of Pb-201 into
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a Pb-201 collection bottle 7.

[0013] Then a three way control valve 41 and a third
control valve 23, which are connected with the sedimen-
tation unit 4, are opened to suck the T1-203 solution by
the vacuum unit 2 from the sedimentation unit 4 into a
third glass unit 8. The third control valve 23 is shut and
the seventh control valve 81 is opened to drop the solu-
tion of TI-203 into a TL-203 collection bottle.

[0014] Then the solution of Pb-201 in the Pb-201 col-
lection bottle 7 is processed through a degeneration to
obtain a solution of T1-201 from the solution of Pb-201.
In the end, an ion exchange is processed to obtain a
T1-201 radioisotope. Therein, the three way control valve
41 is connected with an eighth control valve 42 to control
the input of nitrogen gas.

[0015] Tosumup,the presentinventionis a separation
device for radioisotope T1-201, where a Pb-201 solution
is fast separated from a solution of a solid target material
of T1-203 and processed through degeneration and an
ion exchange for obtaining radioisotope T1-201.

[0016] The preferred embodiment herein disclosed is
not intended to unnecessarily limit the scope of the in-
vention. Therefore, simple modifications or variations be-
longing to the equivalent of the scope of the claims and
the instructions disclosed herein for a patent are all within
the scope of the present invention.

Claims

1. A separation device for radioisotope T1-201, com-
prising:

- a dissolving unit (1);

- avacuum unit (2), said vacuum unit being con-
nected with a first control valve (21), a second
control valve (22) and a third control valve (23);
- a first glass unit (3), said first glass unit being
connected with a fourth control valve (31) at an
end of said first glass unit, said first glass unit
being connected with said first control valve at
another end of said first glass unit;

- a sedimentation unit (4), said sedimentation
unit being connected with a three way control
valve (41);

- a second glass unit (5), said second glass unit
being connected with a fifth control valve (51) at
an end of said second glass unit, said second
glass unit being connected with said second
control valve atanother end of said second glass
unit;

-anion exchange column (6), said ion exchange
column being connected with a sixth control
valve (61) at an end of said ion exchange col-
umn, said ion exchange column being connect-
ed with said fifth control valve at another end of
said ion exchange column;

- a Pb(lead)-201 (7) collection bottle;
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- a third glass unit (8), said third glass unit being
connected with a seventh control valve (81) at
an end of said third glass unit, said third glass
unitbeing connected with said third control valve
at another end of said third glass unit; and

- a Tl(thallium)-203 (9) collection bottle.

2. The device according to claim 1, wherein said three
way control valve (41) is connected with an eighth
control valve (42).
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