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(57) ABSTRACT 

Method for preparing, packaging and handling an individual 
dose of a radiopharmaceutical compound, comprising the 
following steps: 

?lling a cartridge (1) With said dose of radiopharma 
ceutical compound via a ?rst end, the second end 
being closed by means of a component serving as a 
piston (3); 

closing said cartridge (1) at said ?rst end by means of 
a closure device (2); 

placing said cartridge (1) in a radiation shielding device 
(10), comprising an inner part (4) and an outer part 
(5), said inner part serving as radiation shielding for 
an operator and said outer part serving as a trans 
portation shielding container; 

closing said container by means of an appropriate 
shielding lid (6); 

transporting said container up to the place at Which an 
injection of said radiopharmaceutical compound Will 
take place; 

removing the shielding lid (6) of the container; 

?xing a plunger (7) to the cartridge piston (3); 

extracting the cartridge and the inner part (4) of the 
radiation shielding device (10) from the outer part 
(5) serving as a container, and 

placing injection means (30) on the cartridge end Which 
has the setting closure device 
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PROCESS AND DEVICE FOR PREPARING 
RADIOPHARMACEUTICAL PRODUCTS FOR 

INJECTION 

FIELD OF THE INVENTION 

[0001] The present invention is related to practices in 
nuclear medicine, and in particular to a process for preparing 
radiopharmaceutical products for injection. 

STATE OF THE ART 

[0002] The development of nuclear medicine, in particular 
in the ?eld of diagnosis by positron emission tomography 
(PET), makes it necessary to revieW the usual methods for 
producing, packaging and handling radiopharmaceutical 
substances intended for administration to patients. 

[0003] Radiopharmaceutical substances are chemical 
compounds labeled With radioactive isotopes, intended for 
medical use. Problems of existing methods and equipment 
are mainly due to the increase in the use of isotopes Whose 
radiation energy is relatively high, and by the fact that a 
higher level of automation is required due to the short 
half-life of said isotopes. 

[0004] Dose fractionation systems are available on the 
market. They make it possible to dilute a base radiophar 
maceutical product, to prepare the dilute solution in vials 
and to place these vials in radiation shielding for transpor 
tation. The vials are then delivered to the nuclear medicine 
departments of hospitals. Such devices are mainly used by 
radiopharmaceutical production companies. 
[0005] Vial di systems alloW to provide radio-pharmaceu 
tical in vials according to the common practice in mos pean 
hospitals: the vials may contain doses for several examina 
tions or for several patients. The injection is prepared by the 
hospital staff: the doctor or a member of his specialist staff 
?lls a syringe for each patient or for each examination from 
a “multi-dose” vial, that is to say a vial that may contain 
enough substance for several examinations or for several 
patients. This handling exposes the hospital staff on a 
repeated basis, giving rise to an appreciable cumulative 
exposure. This dose is generally limited by performing the 
operation behind lead protection such as a radiation-shielded 
glove box. The syringe may be ?tted into a syringe radiation 
shielding. 
[0006] The practice is different in the United States: 
hospitals receive the syringes pre-?lled With the individual 
“patient-dose”. The ?lling of these syringes is carried out in 
“radiopharmacies” (this concept is not Widespread in 
Europe). This operation remains essentially manual: it is 
usually performed With handling tongs in radiation-shielded 
cells. It is sloW and labor-intensive. The syringes are then 
placed, With their needle and cap, in a radiation-shielded 
transportation container. 

[0007] In the hospital, just before injection, the syringe is 
removed from its transportation radiation shielding con 
tainer and generally ?tted into a syringe radiation shielding. 
This operation represents a certain level of exposure of the 
staff to the radiation. 

[0008] It should be noted that automation of the ?lling of 
syringes is possible and that such devices exist, but they do 
not solve all the production problems: the ?xing of the 
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needle or a stopper is not automated, nor is the placing of the 
syringe in its transportation container. For these reasons, 
they are not Widely used. 

[0009] It should be noted that if the needle for the injection 
is already in place, as is generally the case, the syringe is not 
closed during transportation. The integrity of the product is 
not ensured during the transportation. Alternatively, if the 
syringe is closed by means of a stopper, this stopper Will 
have to be removed by the medical staff and replaced by the 
needle for the injection. This manipulation represents an 
exposure to radiation and presents a risk of radioactive 
contamination of the staff, and also a risk of biological 
contamination of the substance. 

[0010] A multi-dose radiopharmaceutical vial dispensing 
device is of little interest to the American market since it 
does not alloW the automatic ?lling of individual patient 
doses Which may be used directly in hospitals according to 
the common practice. In the long-term, the practice of the 
individual patient-dose might spread beyond the United 
States on account of the ease offered to the hospital depart 
ments concerned. 

[0011] The problem present in the state of the art that need 
to be solved an be summariZed as folloWs: 

[0012] syringes are a form of packaging Which does 
not lend itself readily automation. The design of a 
system for the automated ?lling of syringes, Which 
Would directly satisfy the need and habits of the 
American market, Would be complex; 

[0013] the ?lling of a syringe as is currently per 
formed in American radiopharmacies, in particular 
for PET applications, is essentially manual, sloW and 
relatively inef?cient; 

[0014] Document US. Pat. No. 5,918,443 describes ?uid 
leakproof package for a single-dose radiopharmaceutical 
?lled medical syringe. Said package is made of an inner 
container enclosing the complete syringe and Which is in 
turn enclosed Within a radiation-shielding outer container 
useful for shipment to a medical treatment location. HoW 
ever the con?guration of this device implies that, before 
transportation, the syringe has to be ?lled and the needle 
capped manually, thus exposing the operator. Further, both 
above-mentioned containers have to be capped and 
uncapped respectively. Only the outer container and its cap 
comprise radiation-shielding material. Thus the medical 
staff carrying out on-site injection is further exposed during 
uncapping and during injection. the ?xing of the needle or 
a stopper is not automated, nor is the placing of the syringe 
in its transportation container. For these reasons, they are not 
Widely used. 

[0015] It should be noted that if the needle for the injection 
is already in place, as is generally the case, the syringe is not 
closed during transportation. The integrity of the product is 
not ensured during the transportation. Alternatively, if the 
syringe is closed by means of a stopper, this stopper Will 
have to be removed by the medical staff and replaced by the 
needle for the injection. This manipulation represents an 
exposure to radiation and presents a risk of radioactive 
contamination of the staff, and also a risk of biological 
contamination of the substance. 

[0016] A multi-dose radiopharmaceutical vial dispensing 
device is of little interest to the American market since it 
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does not allow the automatic ?lling of individual patient 
doses Which may be used directly in hospitals according to 
the common practice. In the long-term, the practice of the 
individual patient-dose might spread beyond the United 
States on account of the ease offered to the hospital depart 
ments concerned. 

[0017] The problems present in the state of the art that 
need to be solved can be summariZed as folloWs: 

[0018] syringes are a form of packaging Which does 
not lend itself readily to automation. The design of a 
system for the automated ?lling of syringes, Which 
Would directly satisfy the need and habits of the 
American market, Would be complex; 

[0019] the ?lling of a syringe as is currently per 
formed in American radiopharmacies, in particular 
for PET applications, is essentially manual, sloW and 
relatively inef?cient; 

[0020] Document JP-A-02 095380 proposes a device to 
safely and surely transport and store a radioactive solution. 
This device provides improvements intended to reduce 
medical staff and operator exposure. For instance, for the 
needs of storage and transportation, only a sealed syringe 
body is inserted into an inner ?rst radiation-shielding con 
tainer itself enclosed in an outer second radiation-shielding 
container, the latter being provided With a radiation-shield 
ing lid. The materials used for the inner container are for 
example lead, tungsten alloy as Well as lead glass in the case 
Where a see-through WindoW is provided. The outer con 
tainer comprises lead. 

[0021] The syringe body is maintained in the device by 
means of a ?ange and a collar Which are attached to the rear 
of the syringe body inserted in the inner shielding container. 

[0022] The advantage of this solution over the previous 
one is that globally the shielding device is much more 
compact and thus less heavy. At the injection location, a 
plunger rod, also made of tungsten alloy to prevent radiation 
leakage to the rear, is screWed into a sealing gasket located 
inside the syringe body. Thus the syringe inserted in the 
inner shielding cylinder can be easily retrieved from the 
second shielding container. 

[0023] A ?rst draWback of this device is the need to 
manually remove a sealing rubber stopper at the front face 
of the syringe in order to place the needle, Which leads to 
personal exposure and possible sterility loss or biological 
contamination. Moreover the cantilevered gasket-plunger 
connection is Weakened oWing to the Weight of shielded 
parts. the ?xing of the needle in a stopper is not automated, 
nor is the placing of the syringe in its transportation con 
tainer. For these reasons, they are not Widely used. 

[0024] It should be noted that if the needle for the injection 
is already in place, as is generally the case, the syringe is not 
closed during transportation. The integrity of the products is 
not ensured during the transportation. Alternatively, the 
syringe is closed by means of a stopper, this stopper Will 
have to be removed by the medical staff and replaced by the 
needle for the injection. This manipulation represents an 
exposure to radiation and presents a risk of radioactive 
contamination of the staff, and also a risk of biological 
contamination of the substance. 
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[0025] A multi-dose radiopharmaceutical vial dispensing 
device is of little interest to the American market since it 
does not alloW the automatic ?lling of individual patient 
doses Which may be used directly in hospitals according to 
the common practice. In the long-term, the practice of the 
individual patient-dose might spread beyond the United 
States on account of the ease offered to the hospital depart 
ments concerned. 

[0026] The problems present in the state of the art that 
need to be solved can be summariZed as folloWs: 

[0027] syringes are a form of packaging Which does 
not lend itself readily to automation. The design of a 
system for the automated ?lling of syringes, Which 
Would directly satisfy the need and habits of the 
American market, Would be complex; 

[0028] the ?lling of a syringe as is currently per 
formed in American radiopharmacies, in particular 
for PET applications, is essentially manual, sloW and 
relatively inef?cient 

[0029] Possible contamination or exposure of the radiop 
harmacies staff is thus a risk inherent to manual handling of 
syringes. Regarding this, automated ?lling is required. HoW 
ever usual syringes constitute a form of packaging Which 
does not lend itself readily to automation. The design of a 
system for the automated ?lling of syringes, Which Would 
directly satisfy the need and habits of the American market, 
Would be complex; 

[0030] the use of individual syringes does not entirely 
avoid manipulations at the hospital since they must 
be transferred from their transportation radiation 
shielding container to the syringe radiation shield 
ing; 

[0031] pre-?lled individual syringes, possibly com 
prising needle, syringe body and plunger, are very 
long and require large, and thus heavy, transportation 
radiation shielding containers; 

[0032] When the syringes are delivered With a needle, 
the container (i.e. syringe) thus provided is open and 
the sterility of the product is not ensured during 
transportation; 

[0033] When the syringes are delivered With a stop 
per, an additional manipulation is necessary, Which 
exposes both the product and the operator. 

AIM OF THE INVENTION 

[0034] The aim of the present invention is to offer a 
method and a device for producing, packaging and handling 
injectable substances of radiopharmaceutical compounds, 
preferably in the form of individual patient-doses of radiop 
harmaceutical compounds, alloWing the exposure of the 
staff, the number of manipulations and the need for acces 
sory equipment to be reduced to the minimum, While main 
taining isolation and steriliZation of said compounds from 
the external environment. 

SUMMARY OF THE INVENTION 

[0035] The present invention relates to a method for 
preparing, packaging and handling an individual patient 



US 2004/0084340 A1 

dose of a radiopharmaceutical compound, in particular for 
use as a short-lived compound in PET applications, com 

prising the following steps: 

[0036] ?lling a cartridge With said dose of radiophar 
maceutical compound via a ?rst end, the second end 
being closed by means of a component serving as a 
piston; 

[0037] closing said cartridge at said ?rst end by 
means of a closure device; 

[0038] placing said cartridge in a radiation shielding 
device, comprising an inner part and an outer part, 
said inner part serving as radiation shielding for an 
operator and said outer part serving as a transporta 
tion container; 

[0039] closing said container by means of an appro 
priate shielding lid; 

[0040] transporting said container up to the place at 
Which an injection of said radiopharmaceutical com 
pound Will take place; 

[0041] removing the shielding lid of the container; 

[0042] ?xing a plunger to the cartridge piston; 

[0043] extracting the cartridge and the inner part of 
the radiation shielding device from the outer part 
serving as a container, and 

[0044] placing injection means on the cartridge end 
Which has the setting closure device. 

[0045] The cartridge may be a standard cartridge, such as 
those used for the packaging of insulin. 

[0046] Further, according to the invention, a radiation 
shielding device is provided, comprising an inner cylinder 
like part being able to comprise said cartridge, and an outer 
cylinder-like part, serving as an additional shielding for 
transportation. The inner part is capable to be placed inside 
the outer part. The outer part is able to be closed by a 
shielding lid. The inner cylinder-like part is preferably made 
of high density metal such as tungsten or a tungsten-based 
alloy. The outer cylinder-like part and the shielding lid are 
preferably made of a high density metal such as lead, 
tungsten, a high lead content alloy or a high tungsten content 
alloy. 

[0047] Also, according to the invention, a plunger to be 
used in the method is provided, said plunger comprising a 
sliding rod, a push button, means for ?xing said plunger to 
the inner part of the radiation shielding device and support 
Wings for the ?ngers. 

[0048] Also according to the invention, an injection means 
to be used in the method is provided, said injection means 
comprising a needle or a luer ?tting connected to a spike, 
said spike being capable to pierce the set closure of the 
cartridge in a sterile manner and to enter in contact With said 
radiopharmaceutical compound, When said cartridge is 
inside the cartridge radiation shielding. The spike is pro 
tected in a sterile manner by an elastomeric sleeve until set 
closure of cartridge has been pierced. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] FIGS. 1a and 1b represent an open cartridge With 
its setting stopper and a closed cartridge respectively. 

[0050] FIG. 2 represents, in a cutaWay vieW, a radiation 
shielding device 

[0051] FIGS. 3a, 3b and 3c represent a plunger, vieWed 
separately, vieWed assembled on the cartridge radiation 
shielding and vieWed during extraction from the shielding 
device used for the transportation respectively. 

[0052] FIGS. 4a, 4b and 4c represent a ?rst embodiment 
of injection means comprising a spike and a needle, With and 
Without its sleeve and caps respectively. 

[0053] FIGS. 5a, 5b and 5c represent a second embodi 
ment of injection means comprising a spike and a male 
luer-lock device, With and Without its cap and plug respec 
tively. 

[0054] 
device. 

FIG. 6 is a vieW of the ready-to-use injection 

DETAILED DESCRIPTION OF SEVERAL 
PREFERRED EMBODIMENTS OF THE 

PRESENT INVENTION 

[0055] The present invention is related to a method and 
devices for preparing, packaging and handling individual 
doses of an injectable radiopharmaceutical compound. The 
method combines and incorporates the functions of ?lling 
(production) and transportation (packaging) and use While at 
the same time alloWing the production to be easily auto 
mated. 

[0056] The method of the invention comprises the folloW 
ing steps: 

[0057] ?lling a “cartridge”1 With an injectable sub 
stance of a radiopharmaceutical compound (FIG. 1); 

[0058] closing said cartridge 1 at one end by means 
of a setting elastomeric (rubber) stopper 2 to be 
capable of being pierced, such as a septum. The 
cartridge comprises a rubber piston 3 at the other 
end. The ?lling and closing may be performed auto 
matically using a suitable dispensing device. A car 
tridge as is knoWn to contain insulin may be used for 
this purpose; 

[0059] placing the cartridge in a radiation shielding 
device 10 consisting of tWo concentric parts (FIG. 
2): a removable inner part 4, called a “cartridge 
radiation shielding”, consisting of a tube made of 
dense material Which Will also serve as protection for 
the medical staff during the injection (thus ful?lling 
the function of syringe radiation shielding), and an 
outer part 5 consisting of a “radiation-shielding 
container” Whose siZe and thickness are suitable for 
transportation according to the nature of the sub 
stance contained in the cartridge. The cartridge and 
its shielding can be easily placed in this radiation 
shielding container by means of an automated 
device; 

[0060] ?tting a shielding lid 6 on said container 5; 

[0061] transporting said container 5 to the place 
Where the substance Will be administered; 
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[0062] removing the lid 6 from the transportation 
container 5 and attaching by clipping or screwing a 
plunger 7 to the cartridge radiation shielding 4 (FIG. 
3); 

[0063] extracting the cartridge radiation shielding 4 
from the transportation container 5 by means of this 
plunger 7. At this stage, the user has in his hands the 
equivalent of a ?lled radiation-shielded syringe 
Which lacks only the needle 

[0064] placing a spike 31 by piercing the elastomeric 
stopper 2 opposite to the piston 3. The spike may be 
a double needle of VACUTAINER® type (from 
Becton Dickinson) as used for taking blood (FIG. 4) 
or the spike may be connected to a male luer ?tting 
(luer-lock or -slipper) adapted for any type of sub 
sequent connection of the device. This spike, Which 
is protected from any dust by an elastomeric (rubber) 
sleeve 32, is installed by piercing the septum 2 of the 
cartridge 1; 

[0065] removing the cap 42 from the intravenous (iv) 
needle or the plug 45 of the luer ?tting in order to 
carry out the injection (FIGS. 4 and 5). 

[0066] The main components used in the method of the 
invention are described hereunder. Some of them are exist 
ing parts, used here for the purpose of the invention. Others 
are speci?c to the invention. 

[0067] The cartridge (FIG. 1) is a type of tube 1 closed at 
one end by means of a rubber piston 3 Which can slide inside 
the tube, and ?tted at the other end With a system of closure 
by setting a rubber stopper (not shoWn) used as a septum 2 
With a crimped aluminium ring. 

[0068] The cartridge can be any standard commercially 
available single-use component such as for example “1.5 ml 
Cartridge, ?int type I glass” from Forma Vitrum AG. 
(Switzerland) or “1.8 ml Cartridge, ref. No. 112” from 
Nuova Ompi (Italy). 

[0069] The cartridge radiation shielding 4 (FIG. 2) is a 
cylindrical component made of a dense radiation shielding 
alloy, for example a tungsten-based alloy. It is holloW, With 
its inside diameter adapted to the cartridge. The thickness of 
the Wall is adapted to the Weight and radiation shielding 
constraints. The cartridge radiation shielding is reusable and 
may be placed in the transportation radiation shielding 
container 5. A WindoW 20 may be provided in the shielding 
4 to alloW the cartridge to be seen through the lateral face. 
A conical inlet may be provided to facilitate the automatic 
insertion of the cartridge 1. The cartridge radiation shielding 
4 is a purpose-designed and purpose-made component, 
speci?cally for this invention. 

[0070] The transportation container 5 is a cylinder made of 
dense material, preferably lead, intended to protect the 
environment from the radiation emitted by the contents of 
the cartridge during the transportation and storage. The 
container is ?tted With a shielding lid 6. The internal 
dimensions are adapted to those of the cartridge radiation 
shielding 4. The thickness of the Walls is adapted to the 
nature and intensity of the radioactive source. 

[0071] The plunger 7 (FIG. 3) serves to push the cartridge 
piston 3 during the injection and to extract the cartridge 
radiation shielding 4 from the transportation container 5. It 
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is composed of a sliding rod 22 ?tted at one end With a push 
button 23 for the thumb and at the other end With a back face 
24 to enter into contact With the cartridge piston 3. The ?xed 
part comprises a system for rapid attachment for example by 
screWing or clipping, to the cartridge container described 
above and is ?tted With tWo support Wings 25 for the ?ngers. 
This component is reusable. It is a purpose-designed and 
purpose-made assembly, speci?cally intended for this use. 

[0072] According to a ?rst preferred embodiment, as 
shoWn in FIGS. 4a, 4b and 4c, injection means 30 essen 
tially consist in a device presenting a needle 33, such as an 
iv needle, connected to a spike 31. The spike is designed to 
be able to pierce the set closure 2 of the cartridge 1 When 
said cartridge is still inside the cartridge radiation shielding 
4. 

[0073] Advantageously, said spike is protected by an elas 
tomeric sleeve 32 and both spike 31 and needle 33 are 
covered before use by adequate protective caps 41 and 42. 

[0074] According to another preferred embodiment, as 
shoWn in FIGS. 5a, 5b and 5c, the injection means 30 
essentially consist in a device comprising a spike 31 as 
described in the previous embodiment and a luer-lock ?tting 
34 able to be closed by a plug 45. 

[0075] Again, the spike 31 may advantageously be pro 
tected by an elastomeric sleeve 32. The spike may also be 
covered before use by a protective cap 41. 

[0076] The injection means 30 is a device permitting rapid 
?xing of a needle or luer lock using a screW pitch (threaded 
part) or a clip (not shoWn). The ?xing is made to the loWer 
end of the radiation-shielding 4. The spike 31 is designed to 
be able to pierce the set closure 2 of the cartridge When the 
latter is inside the cartridge radiation shielding 4. The 
opposite end of the injection means is either an iv needle 33 
(FIG. 4) or a male luer-lock ?tting 34 (FIG. 5). The direct 
use of a standard single-use spike/needle of VACU 
TAINER® type as used for taking blood is the most practical 
(Becton Dickinson, Vacutainer needle, ref. 36-0213). 
[0077] In FIG. 6 is described the manner in Which the 
cartridge radiation shielding 4 provided With its plunger 7 
and internally With a cartridge 1 is ?tted With the injection 
means such as the spike/needle 30 device described in FIG. 
4a. Once the set closure 2 has been pierced by the spike 31, 
through a loWer opening in said shielding 4, the protective 
cap 42 only needs to be removed in order to proceed With the 
injection. 

1. Device to be used in the automated preparation, pack 
aging and further handling of a radiopharmaceutical com 
pound individual dose, comprising the folloWing set of 
elements 

a cartridge intended to contain said individual dose, 
provided at a ?rst end With a closing element (2) and at 
a second end by means of a component serving as a 
piston (3); 

a radiation-shielding container (10) comprising an inner 
cylinder-like part (4) capable to enclose said cartridge 
(1), and an outer cylinder-like part (5), serving as an 
additional shielding for transportation, said outer part 
being capable to enclose said inner part, said outer part 
being provided With a shielding lid (6) 
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a plunger (7) to be ?tted to the cartridge (1) at the time of 
an injection, While said cartridge is still inside said 
inner cylinder-like part (4) of the radiation shielding 
container (10), provided With a sliding rod (22) capable 
to contact said piston (3) of the cartridge (1), With a 
push button (23) and With support Wings (25) for the 
?ngers; 

an injection means (30) to be ?tted to the ?rst end of the 
cartridge (1) at the time of an injection, While said 
cartridge is still inside said inner cylinder-like part (4) 
of the radiation shielding container (4), Wherein: 

the plunger is provided With ?xing means (24) to said 
inner cylinder-like part (4) of the radiation shielding 
container (10); 

the closing element (2) is a septum, preferably an 
elastorneric stopper and the injection means (30) is 
capable to pierce the closing element (2) of the 
cartridge, (1) in a sterile manner and to enter in 
contact With said radiopharrnaceutical compound. 

2. Device according to claim 1, Wherein the ?xing means 
(24) of the plunger comprise a rapid attachrnent device such 
as screWing or clipping means. 

3. Device according to claim 1, Wherein said injection 
means (30) comprises inWardly a spike (31) and outWardly 
a needle (33) or a luer ?tting (34) in connection to the spike 
(31), preferably of the VACUTAINER® type. 

4. Device according to claim 1, Wherein said spike (31) is 
protected in a sterile manner by an elastorneric sleeve (32) 
until said closing element (2) of cartridge (1) has been 
pierced. 

5. Device according to claim 3 or 4, Wherein the injection 
rneans elements (30) are covered by a protective cap (41,42) 
before use. 

6. Device according to claim 1, Wherein the injection 
means (30) are designed for rapid attachment to the cartridge 
such as screWing or clipping. 

7. Device according to claim 1, Wherein said cartridge is 
a standard cartridge of the type used for the packaging of 
insulin. 

8. Device according to claim 1, Wherein it is suitable for 
using a short-lived Positron Emission Tomography (PET) 
cornpound. 
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9. Device according to claim 1, Wherein said inner cyl 
inder-like part (4) is made of high density metal such as 
tungsten or a tungsten-based alloy. 

10. Device according to claim 1, Wherein said outer 
cylinder-like part (5) and said shielding lid (6) are made of 
a high density metal such as lead, tungsten, a high lead 
content alloy or a high tungsten content alloy. 

11. Device according to claim 1, Wherein a see-through 
WindoW (20) is provided in the shielding 

12. Use of the device, according to anyone of claim 1 to 
11, for automatically preparing, packaging and handling an 
individual dose of a radiopharrnaceutical cornpound, corn 
prising the folloWing steps: 

?lling the cartridge (1) With said dose of radiopharrna 
ceutical cornpound via its ?rst end, its second end 
rernaining closed by means of the piston (3); 

closing said cartridge (1) at said ?rst end by means of the 
closure device (2); 

placing said cartridge (1) in the radiation shielding device 
(10), comprising an inner part (4) and an outer part (5), 
said inner part serving as radiation shielding for an 
operator and said outer part serving as a transportation 
shielding container; 

closing said shielding container (5) by means of the 
shielding lid (6); 

transporting said container up to the place at Which an 
injection of said radiopharrnaceutical cornpound Will 
be carried out; 

removing the shielding lid (6) of the container; 

?xing the plunger (7) to the inner part (4) of the shielding 
device (10); 

extracting the inner part (4) of the radiation shielding 
device (10), enclosing the cartridge, from the outer part 
(5), and 

placing injection means (30) on the cartridge end Which is 
provided With the closing element, (2), said cartridge 
(1) being still enclosed in the inner part (4) of the 
shielding device (10). 

* * * * * 


