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(54) Radiofluid dispensing assembly for the preparation of radioactive products

(57) A radiofluid dispensing assembly (1) for the
preparation of radioactive products, consists of a tank of
physiological solution (2), a first radioactivity calibrator
(3), a first dispensing flask (4) adapted to receive the
synthesised radiofluids and accommodated in said first
calibrator (3), and a first conduit (10, 12) for conveying
the physiological solution from the tank (2) to the first
dispensing flask (4); an appropriately shielded deposit
flask (5), a second conduit (16, 17) for conveying radi-
ofluids from the first dispensing flask (4) to the second

deposit flask (5) and vice versa, a second calibrator (7)
adapted to accommodate a finished product container
(9), a third conduit (16, 18) for conveying radiofluids ap-
propriately diluted by the first dispensing flask (4) to the
finished product container (9) and a fourth conduit (10,
13) for conveying the physiological solution from the tank
(2) to the finished product container (9), at least one pump
(11, 19) for allowing the movement of fluids and a control
unit (23) adapted to receive information from the first (3)
and second (7) calibrators and to control the displace-
ment of the fluids.
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Description

[0001] The present invention relates to a radiofluid dis-
pensing assembly for the preparation of radioactive prod-
ucts.
[0002] In general, the dispensing operation for the
preparation of disposable containers (flasks or syringes)
of radioactive products, such as for example radiophar-
maceuticals, is particularly complex and delicate. Indeed,
given the variable nature of radioactivity, rapid dispens-
ing is required while maintaining possible errors of con-
centration within negligible limits. In particular, if a high
concentration of radioisotope is present, the possibility
of concentration errors is very high.
[0003] The object of the present invention is to make
a dispensing assembly of radioactive products whose
technical features ensure a rapid dispensing operation,
containing concentration errors within negligible limits al-
so from highly concentrated radioisotope solutions.
[0004] The object of the present invention is a radioflu-
id dispensing assembly for the preparation of radioactive
products, comprising a tank of physiological solution, a
first radioactivity calibrator, a first dispensing flask adapt-
ed to receive the synthesised radiofluids and accommo-
dated in said first calibrator, and a first conduit for con-
veying the physiological solution from the tank to the first
dispensing flask; said dispensing assembly being char-
acterised in that it comprises an appropriately shielded
deposit flask, a second conduit for conveying radiofluids
from said first dispensing flask to said deposit flask and
vice versa, a second calibrator adapted to accommodate
a finished product container, a third conduit for conveying
radiofluids appropriately diluted by the first dispensing
flask to the finished product container and a fourth conduit
for conveying the physiological solution from the tank to
said finished product container, at least one pump for
allowing the movement of fluids and a control unit adapt-
ed to receive information from the first and second cali-
brators and to control the displacement of the fluids.
[0005] According to a preferred embodiment, the as-
sembly according to the present invention comprises a
plurality of valves, arranged on said conduits and con-
trolled by the control unit.
[0006] The following example is given by way of non-
limiting illustration for better understanding of the inven-
tion with the help of the figure in the accompanying draw-
ing, which is a schematic view of an embodiment of the
assembly of the present invention.
[0007] In the figure, it is indicated as a whole by 1 an
assembly according to the present invention. Assembly
1 comprises a physiological solution tank 2, a first cali-
brator 3 provided with radioactivity sensors (not shown)
and in which a first dispensing flask 4 is accommodated,
a deposit flask 5 arranged within a shielding casing, and
a second calibrator 7 provided with radioactivity sensors
(not shown) and in which the finished product container
9, for example a flask or a syringe, is accommodated.
[0008] Assembly 1 comprises a physiological solution

conveying line 8 adapted to connect physiological solu-
tion tank 2 either to first dispensing flask 4 or finished
product container 9. The physiological solution convey-
ing line 8 consists of a first tube 10 which extends from
physiological solution tank 2 to a first T union schemati-
cally shown in the figure, of a second tube 12 which ex-
tends from the first T union to first dispensing flask 4 and
of a third tube 13 which extends from the first T union to
finished product container 9. A first peristaltic pump 11
to displace the physiological solution operates on tube
10. In each of the tubes 12 and 13 a respective valve 14a
and 14b of the "normally closed" type is inserted to select
the destination of the physiological solution.
[0009] Assembly 1 comprises a radiofluid conveying
line 15 adapted to reciprocally connect the first dispens-
ing flask 4 either to deposit flask 5 or finished product
container 9. The radiofluid conveying line 15 consists of
a first tube 16 which extends from the first dispensing
flask 4 to a second T union schematically shown in the
figure, of a second tube 17 which extends from the sec-
ond T union to deposit flask 5, and of a third tube 18
which extends from the second T union to finished prod-
uct container 9. A second peristaltic pump 19 operates
on the first tube 16 to displace the diluted and undiluted
radiofluids.
[0010] In each of the tubes 17 and 18 a respective
valve 20a and 20b of the "normally closed" type is insert-
ed to select the connection of flask 4 to deposit flask 5
and to finished product container 9, respectively.
[0011] As shown in the figure, the synthesised radioi-
sotope is introduced into flask 4 through a tube 21 con-
nected to first tube 16. In tube 21 a valve 22 of the "nor-
mally closed" type is inserted to isolate radiofluid con-
veying line 15 from introduction of synthesised radioiso-
tope.
[0012] The tubes included in the conveying line of
physiological solution 8 and in the radiofluid conveying
line 15 have an internal volume of 0.05 ml for each 100
mm of length. In particular, tubes 13 and 18 are connect-
ed to the finished product container 9 by two respective
dripping needles known and not shown for the sake of
simplicity.
[0013] Assembly 1 comprises a control unit 23 sche-
matically illustrated in figure and connected to the two
calibrators 3 and 7, to peristaltic pumps 11 and 19 and
to valves 14a, 14b, 20a, 20b and 22. In other words, unit
23 detects the concentration of radioactive activity from
the two calibrators and controls the pumps and the valves
for conveying the physiological solution and the radioflu-
ids. The operations of control unit 23 may be controlled
by an operator by means of an interface or be automat-
ically performed once a set of parameters to be respected
are entered in the control unit itself.
[0014] In use, the first dispensing flask 4 receives the
synthesised radioisotope through tube 21 and calibrator
3 measures the activity thereof by transferred volume.
Once the activity in the first dispensing flask 4 is meas-
ured, the operator decides the quantity to be transferred
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to the deposit flask 5 by controlling the opening of the
valve 20a. At this point, the operator decides the dilution
value in the first dispensing flask 4 and controls the ap-
propriate introduction of physiological solution opening
the valve 14a. Once the required dilution is reached, the
operator orders the transfer of solution from the first dis-
pensing flask 4 to the finished product container 9 by
opening valve 20b. Finally, after detecting activity by
means of calibrator 7, the exact required dilution is ob-
tained by controlling the introduction of more physiolog-
ical solution in the finished product container 9 by opening
the valve 14b.
[0015] With the procedure shown above, the time for
filling a flask or a syringe with 3 ml of product is approx-
imately 40 seconds.
[0016] Once flask 4 is empty, transfer of the undiluted
radio fluid is ordered from deposit flaks 5 to the first dis-
pensing flask 4 itself by opening the valve 20a and ap-
propriately operating pump 19. At this point, the dispens-
ing cycle starts again as shown above and a new con-
tainer of finished product 9 is obtained (flask or syringe).
[0017] Once the first dispending flask 4 and the deposit
flask 5 are emptied, flask 4 and 5 themselves, conveying
lines 8 and 15, and the dripping needles are washed with
physiological solution so as to safely replace them with
new ones.
[0018] The assembly of the present invention allows
to prepare radiopharmaceuticals by dispensing radioflu-
ids in an accurate and fast manner. In particular, the as-
sembly of the present invention can withhold high con-
centrations of radioactivity without however causing dis-
pensing errors such as to compromise the preparation
of the radiopharmaceutical.

Claims

1. A radiofluid dispensing assembly (1) for the prepa-
ration of radioactive products, comprising a tank of
physiological solution (2), a first radioactivity calibra-
tor (3), a first dispensing flask (4) adapted to receive
the synthesised radiofluids and accommodated in
said first calibrator (3), and a first conduit (10, 12) for
conveying the physiological solution from the tank
(2) to the first dispensing flask (4); said dispensing
assembly being characterised in that it comprises
an appropriately shielded deposit flask (5), a second
conduit (16, 17) for conveying radiofluids from said
first dispensing flask (4) to said second deposit flask
(5) and vice versa, a second calibrator (7) adapted
to accommodate a finished product container (9), a
third conduit (16, 18) for conveying radiofluids ap-
propriately diluted by the first dispensing flask (4) to
the final product container (5) and a fourth conduit
(10, 13) for conveying the physiological solution from
the tank (2) to said finished product container (9), at
least one pump (11, 19) for allowing the movement
of fluids and a control unit (23) adapted to receive

information from the first (3) and the second (7) cal-
ibrators and to control the displacement of the fluids.

2. A radiofluid dispensing assembly according to claim
1, characterised in that it comprises a conveying
line of the physiological solution (8) comprising a first
tube (10) which extends from tank (2) to a first T
union (T), a second tube (12) which extends from
the first T union (T) to the first dispensing flask (4)
and a third tube (13) which extends from the first T
union (T) to the final product container (9), and a
radiofluid conveying line (15) comprising a first tube
(16) which extends from the first dispensing flask (4)
to a second T union (T), a second tube (17) which
extends from the second T union (T) to the deposit
flask (5), and a third tube (18) which extends from
the second T union (T) to the finished product con-
tainer (9).

3. A radiofluid dispensing assembly according to claim
2, characterised in that it comprises a plurality of
valves (14a, 14b, 20a, 20b) arranged in respective
tubes (12, 13, 17, 18) of said physiological solution
conveying line (8) and said radiofluid conveying line;
said valves (14a, 14b, 20a, 20b) being controlled by
said unit (23).

4. A radiofluid dispensing assembly according to claim
3, characterised in that it comprises a connection
tube (21) adapted to connect a radioisotope synthe-
sis line to the first tube (16) of the radiofluid conveying
line (15) for introducing the radioisotope in said first
dispensing flask (4).
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