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E-C-!>>*89>>4!4>>3!2)3!8>*!*2B=->)9!4-*--,52*+)4!.*+-9C.-5!4-G>,--9+!./!UV"R! )*!+)8-9,-! 9>+).;>9I>B-23),B:-!,>I-*,3-==)*4-*D!E-!
G-9-5-*)*4-*!4>>*!-98>*!2)3!+>3!-9!37--!5--9!/-9!+>4!9>+).;>9I>B.*!>>*4-=-8-9+!C>=!7.9+-*!)*!5>*3!-*!5=>9-!,/2)3-*!O3F/),B:!.I!WX$$!
-*!"&X$$PD!E-!G-9-5-*)*4-*!G>,-9-*!C)B:!./!--*!I>Y)I>>=!>>*3>=!/>3)Z*3-*!8>*!&$R$!/-9!1>>9!OR!/-9!+..9+-7--5,-!7-95+>4PD![-8-9)*4!
8>*! ,/2)3-*! C>=! /=>>3,8)*+-*! +DID8D! --*! 3F/-! J! 39>*,/.93! A.==)! OC)-! =>>3,3-! />4)*>! 8>*! +)3! +.B2I-*3PD! @F/),B:! 7.9+-*! +-! ,/2)3-*!
>>*4-=-8-9+!)*!--*!B.*3>)*-9!I-3!%!BI!=..+!>;,B:-9I)*4!OC)-!M@9>*,/.93!B.*3>)*-9N!:)-9.*+-9PD!
!
\..9!5>=)G9>3)-!8>*!+-!?S@V,B>**-9!),!2)34-4>>*!8>*!3-,3G9.**-*!O]-V0RP!I-3!--*!3.3>=-!>B3)8)3-)3!8>*!"R'!^Q_!O37--!8>*!`0D&'!^Q_!-*!
aa*!8>*!b&D'!^Q_PD!E-C-!C2==-*!C)B:!/-9!+>4!8..9!aa*!229!)*!+-!?S@VA@!92)I3-!G-8)*+-*D!\..9!+-!9-,3!8>*!+-!3)1+!)*!:-3!:.3=>GK!7>>9G)1!
>>*4-*.I-*! ),! +>3! +-C-! 5>=)G9>3)-G9.**-*! C)B:! +>>9! I)*,3-*,! >B:3-9! &D$! BI! =..+! G-8)*+-*D! L*! +-! G-9-5-*)*4,3>G-=! ),! 8..9! G-)+-!
92)I3-,!,=-B:3,!aa*!/2*3!:-9G-9-5-*+!.I!>>*!3-!3.*-*!+>3!+-!G)1+9>4-!8-97>>9=..,G>>9!),!3D.D8D!:-3!/>3)Z*3-*/9.49>II>D!
!
S*5-=-!>>**>I-,!+)-!3.3!.8-9,B:>33)*4!=-)+-*X!

V ]-c*1-B3--9+-!:.-8--=:-)+!UV"R!9>+).;>9I>B.*!),!'''!^Q_!/-9!:>*+-=)*4D!^-3!--*!229!92,33)1+!5.I3!+)3!*--9!./!%R$!^Q_!./!:-3!
I.I-*3!8>*!+-!?S@V,B>*D!

V S9!),!4--*!9-5-*)*4!4-:.2+-*!I-3!+-!>;,B:-9I)*4!9.*+!+-!,/2)3!C-=;!O3F/),B:X!7.=;9>>IPD!
V S9!),!4--*!9-5-*)*4!4-:.2+-*!I-3!>;,B:-9I)*4!+..9!+-!?S@VA@!,B>**-9!C-=;D!
V E-!>>**>I-!8..9!+-!=-8-9>*B)-9,5=2),!),!+>3!:-3!4-=-8-9+-!9>+).;>9I>B.*!+>>9!--*!229!8-9G=)1;3D!@F/),B:!),!+)3!8--=!5.93-9!Od!"'!

I)*23-*P!.I+>3!:-3!9>+).;>9I>B.*!C.!,/.-+)4!I.4-=)15!*>>9!:-3!:.3=>G!7.9+3!4-39>*,/.93--9+D!
V \..9!+-C-!>;,B:-9I)*4,G-9-5-*)*4-*!),!-98>*!2)34-4>>*!+>3!+-!39>*,/.93!B.==)!*)-3!G)1+9>>43!>>*!+-!>;,B:-9I)*4D!
V H/-9>3).*-=-!49-*,7>>9+-!),!$D"!I(8!/-9!G9.*=.B>3)-D!

!
3*-0'1*++#'&<!
H/!+)3!I.I-*3!),!+-!>>**>I-!+>3!<.==>*+?@A!+-!>;,B:-9I)*4!I-3!e.G>=)-3!C>=!+.-*D!E-!G-*.+)4+-!>;,B:-9I)*4!),!*-94-*,!49.3-9!+>*!
&"! BI! e.G>=)-3! O%D&! BI! =..+V-_2)8>=-*3PD! E-! 5>=)G9>3)-G9.**-*! :-GG-*! --*! C--9! 5=-)*-! G)1+9>4-! ./! +-! G-*.+)4+-! >;,B:-9I)*4D! E-!
8=.-9+)53-! 8>*! :-3! )I>4)*4G=.5! *>>9! +-! --9,3-! 8-9+)-/)*4! ),! %$! BI! G-3.*! C.+>3! :..4,3-*,! --*! 5=-)*-! :.-8--=:-)+! -Y39>!
>;,B:-9I)*4,I>3-9)>>=!)*!+-C-!9)B:3)*4!>>*4-G9>B:3!+)-*3!3-!7.9+-*D!
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&D!?-9!92)I3-!),!8-98.=4-*,!4-39>B:3!.I!>>*!3-!4-8-*!:.-8--=!I>3-9)>>=!)*!+-!92)I3-!7.9+3!4-G92)53!O5.=.I!UPK!7>3!:-3!>>*3>=!3.-+)-*)*4-*#/>3)Z*3-*!),!/-9!229!
O5.=.I!]PK!-*!7>3!+-!8-9G=)1;3)1+!),!8>*!+-C-!/>3)Z*3-*!O5.=.I!fPD!Q)1C.*+-9:-+-*!
V!G)1!UV"R!),!..5!4-B.99)4--9+!8..9!+-!8-98>=3)1+!8>*!:-3!*2B=)+-!
!
%D!L*!:-3!3>GG=>+!gQ-9-5-*)*4-*gK!C)-!@>G-=!%K!),!)*!5.=.I!U!:-3!+.,),3-I/.!./!"!I-3-9!G-9-5-*+D!Q)1C.*+-9:-+-*!
V!\..9!+-!=-8-9>*B)-9,5=2),!),!9-5-*)*4!4-:.2+-*!I-3!+>3!+-!39>*,/.93B.*3>)*-9!%!BI!=..+!G-8>3D!
V!\..9!:-3!:.3=>G!),!9-5-*)*4!4-:.2+-*!I-3!+>3!+-!39>*,/.93B.*3>)*-9!%!BI!=..+!G-8>3K!-*!I-3!:-3!8-98>=!8>*!U"R!.8-9!+-!0!229!3)1+,+229!/-9!*)-27-!=-8-9)*4D!
\-98.=4-*,!),!+-!5.93,3-!>;,3>*+!O5.=.I!LP!3.3!+-!*>>,3=)44-*+-!92)I3-!O5.=.I!<P!G-/>>=+K!7>>9!C)B:!7-=V!-*!*)-3V9>+).=.4),B:!7-95-9,!52**-*!./:.2+-*D!^-3!+-C-!
4-4-8-*,!),!:-3!I>Y)I>=-!+.,),3-I/.!G-9-5-*+!8..9!+-!G-39.55-*-*!O5.=.I!fPD!
H/!G>,),!8>*!:-3!>>*3>=!8-99)B:3)*4-*#/>3)Z*3-*!-*!+-!8-9G=)1;,3)1+-*!8>*!:-3!3>GG=>+!g2)34>*4,/2*3-*g!),!+-!+.,),!/-9!1>>9!O5.=.I!6P!G-9-5-*+D!!
<)-9G)1!),!)*!--*!>>*3>=!5.=.II-*!4-G92)5!4-I>>53!8>*!+-!/>9>I-3-9,!)*!:-3!3>GG=>+!g?>9>I-3-9,g!OG)18..9G--=+!:-3!>>*3>=!7-9529-*!/-9!1>>9PD!
!
`D^-3!G-:2=/!8>*!+-!8-9G=)1;,;>B3.9!O5.=.I![P! ),!+>>9*>!+-!9-,2=3-9-*+-!+.,),!/-9! 1>>9!G-9-5-*+D! L*!9..+!C)1*!+.,-,!/-9! 1>>9!G.8-*!+-!"$!I(8#1>>9!>>*4-8-*K! )*!
.9>*1-!+.,-,!32,,-*!"!-*!"$!I(8#1>>9K!-*!)*!49.-*!+.,),!5=-)*-9!.;!4-=)15!>>*"!I(8#1>>9D!
!
'D"!L*!5.=.I!H!,3>>3!+-!./-9>3).*-=-!49-*,7>>9+-D!h)34>*4,/2*3!:)-9G)1!),!+>3!-=5-!G9.*!>;C.*+-9=)15!I>Y)I>>=!$D"!I(8!/-9!1>>9!I>4!G)1+9>4-*!./!--*!/2*3D!
!
0D!L*!5.=.I!?K!i!-*!e!),!+-!G-9-5-*+-!:.-8--=:-)+!I>3-9)>>=!G-9-5-*+!)*!BI!G-3.*K!9.G>=)-3!-*!=..+D!<)-9G)1!),!9-5-*)*4!4-:.2+-*!I-3!+-!G2)=+V2/!;>B3.9!8>*!+-!
8-9,B:)==-*+-!I>3-9)>=-*D! L*!,.II)4-!4-8>==-*!5.I!1-!./!--*!*-4>3)-8-!8-9C7>55)*4!2)3j!+)3! ),!C.!4-=>3-*D!\..9>=,*.4!4>>3!<.==>*+?@A!2)3!8>*!>;,B:-9I)*4!I-3!
e.G>=)-3!O49.-*-!>B:3-949.*+!)*!+-!3>G-=PK!I-3!>=,!2)3C.*+-9)*4!+-!=-8-9>*B)-9,5=2),D!!
!
WD!J>*4-C)-*!:-3! )I>4)*4G=.5!*.4!*)-3! +-;)*)3)-;! .*37.9/-*! ),K! ),! 8..9!+-! 8-)=)4-! >>**>I-!4-5.C-*K! 8..9!7>3!G-39-;3! >;,B:-9I)*4,G-9-5-*)*4-*! )*!+-! 8-93)B>=-!
9)B:3)*4K!+>3!C)B:!5>*3.9-*!G.8-*!-=5-!G9.*!G-8)*+-*D!E-C-!:-GG-*!+>*!8-9G=)1;,;>B3.9!"D!
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A B C D E F G H I J K
Ruimte Tijd na 

toediening 
(h)

Werkzaamheden Bron Nuclide Activiteit Aantal 
patienten/ 
handelingen

Per Totaal Verblijftijd Opmerking

(MBq) (GBq) (uur)
01 1 PET-CT patient en toestel F-18 380 1 uur 0.75
01 n.v.t. PET calibratie calibratie fantomen Ge-68 185 1 dag 1
04 0 Toedieningsruimte patient en preparaten F-18 555 0.5 uur 577.2 1
05 0 Toedieningsruimte patient en preparaten F-18 555 0.5 uur 577.2 1

19 n.v.t. hotlab preparaten F-18 3900 2 dag 2028 6
3 cm lood in aanleveringspot. Levering 9.126 GBq. 
Gemiddelde activiteit over 6 uur is 3.9 GBq

19 n.v.t. hotlab calibratie fantoom F-18 185 1 dag 24 Afgeschermt met 3cm lood
21 0.17 toilet patient F-18 360 1 uur 0.08
22 n.v.t. leverancierskluis in ambulancehal preparaten F-18 9126 2 dag 4745.52 1 3 cm lood in aanleveringspot

!
!
!
=*>0/!D<!E0/*'&7#$A0!@*7*-0+07(!
Nuclide Energie T1/2 h lood beton robaliet

(keV) (uur) µSv/h MBq-1 m-1 µ/! ! B µ/! ! B µ/! ! B

F-18 in spuit 511 1.83 0.166 0.1614 11.34 1.5 0.0877 2.35 3.5 0.0877 3.8 3.5
F-18 in patient 511 1.83 0.092
Ge-68 in testphantom 511 6500 0.011

verzwakking
Pb (cm) Beton (cm) Robaliet (cm) Effectief

0.2 0.4 10 20 11.5 20
1.4 2.1 7.9 62 46 785 13

dikte lood (cm)  e-(µ*d) dikte beton (cm)  e-(µ*d) dikte robaliet (cm)  e-(µ*d)
0.2 0.693465 35 0.0007367 20 0.0012745

Werkbare Uren
# uren/dag # dagen/week # weken totaal

8 5 52 260 dagen per jaar
2080 uren per jaar !
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A B C D E F G H I J K L M N O P Q R
Ruimte Nuclide Werkzaamheden Eis in ruimte Eis buiten ruimte Dosistempo Ruimte Afstand tot Afstand Dosistempo Dosis per jaar Verblijfs Resulterende 

op 1 meter (m) (µSv/h) (mSv) factor dosis/jaar Doeldosis beton robaliet lood
(µSv/h) (mSv) (mSv/jaar) (cm) (cm) (cm)

01 F-18 PET-CT 35.0 9 Flexplekken 4.1 2.1 3.2 1 3.2 0.10 23.0 14.2 2.1
10 Opslagruimte / werkplek 3.0 3.9 6.1 1 6.1 0.10 26.0 16.1 2.5
11 MRI 3.5 2.9 4.5 1 4.5 0.10 24.5 15.1 2.3
12 CT 2.5 5.6 8.7 1 8.7 0.10 27.8 17.2 2.7
13 Toilet CT 2.5 5.6 8.7 0.05 0.4 0.10 13.2 8.2 1.0
14 techniekruimte 2.5 5.6 8.7 0.025 0.2 0.10 9.9 6.1 0.6
02 Bedieningsruimte 4.0 2.2 3.4 1 3.4 0.10 23.2 14.3 2.1
03 Hal 3.0 3.9 6.1 0.2 1.2 0.10 18.2 11.2 1.6
04 Toedieningsruimte 2.5 5.6 8.7 1 8.7 0.10 27.8 17.2 2.7
07 Beddensluis 4.5 1.7 2.7 0.2 0.5 0.10 14.2 8.8 1.1
08 Sluis 4.7 1.6 2.5 0.2 0.5 0.10 13.8 8.6 1.1
xx Kantoren 1e verdieping 3.6 2.7 4.2 1 4.2 0.10 24.2 15.0 2.3

Ge-68 2.0 12 CT 2.5 0.3 0.1 1 0.1 0.10 5.3 3.3 0.1

04 F-18 Toedieningsruimte Geen invloed van naastliggende 92.1 01 PET-CT 2.0 23.0 24.0 1 24.0 0.10 32.7 20.2 3.2
ruimte 02 Bedieningsruimte 4.5 4.5 4.7 1 4.7 0.10 24.8 15.3 2.3

03 Hal 2.0 23.0 24.0 0.2 4.8 0.10 24.9 15.4 2.3
05 Patient ernaast in toedieningsruimte 2.0 23.0 24.0 1 24.0 0.10 32.7 20.2 3.2
06 Gang zuidzijde 3.5 7.5 7.8 0.2 1.6 0.10 19.4 12.0 1.7
07 Beddensluis 2.0 23.0 24.0 0.2 4.8 0.10 24.9 15.4 2.3
09 Flexplekken 5.0 3.7 3.8 1 3.8 0.10 23.8 14.7 2.2
xx Kantoren 1e verdieping 3.6 7.1 7.4 1 7.4 0.10 27.0 16.7 2.6

05 F-18 Toedieningsruimte Geen invloed van naastliggende 92.1 03 Hal 2.0 23.0 24.0 0.2 4.8 0.10 24.9 15.4 2.3
ruimte 06 Gang zuidzijde 1.0 92.1 95.8 0.2 19.2 0.10 31.6 19.5 3.1

07 Beddensluis 1.0 92.1 95.8 0.2 19.2 0.10 31.6 19.5 3.1
04 Patient ernaast in toedieningsruimte 2.0 23.0 24.0 1 24.0 0.10 32.7 20.2 3.2
xx Kantoren 1e verdieping 3.6 7.1 7.4 1 7.4 0.10 27.0 16.7 2.6

19 F-18 Hotlab voorbereiding 4.0 17 Hotlab afval / opslag 1.0 4.0 12.5 1 12.5 0.10 29.5 18.2 2.9
18 Gang Oostzuide 1.0 4.0 12.5 0.2 2.5 0.10 21.7 13.4 2.0
20 Housekeeping 1.0 4.0 12.5 0.05 0.6 0.10 15.0 9.3 1.2
03 Hal 1.5 1.8 5.6 0.2 1.1 0.10 17.8 11.0 1.5
02 Bedieningsruimte 2.5 0.6 2.0 1 2.0 0.10 20.6 12.7 1.9
xx Kantoren 1e verdieping 3.6 0.3 1.0 1 1.0 0.10 17.1 10.6 1.5

Ge-68 0.1 17 Hotlab afval / opslag 1.0 0.1 0.5 1 0.5 0.10 13.8 8.5 1.1

21 F-18 Toilet 33.1 03 Hal 1.0 33.1 34.4 0.2 6.9 0.10 26.6 16.5 2.5
18 Gang oostzijde 1.0 33.1 34.4 0.2 6.9 0.10 26.6 16.5 2.5
19 Hotlab voorbereiding 2.0 8.3 8.6 1 8.6 0.10 27.7 17.1 2.7
20 Housekeeping 1.0 33.1 34.4 0.05 1.7 0.10 19.9 12.3 1.8
06 Gang zuidzijde 1.0 33.1 34.4 0.2 6.9 0.10 26.6 16.5 2.5
xx Kantoren 1e verdieping 3.6 2.6 2.7 1 2.7 0.10 22.0 13.6 2.0

22 F-18 Leverancierskluis 9.4 23 Buitenwereld 0.5 37.5 19.5 1 19.5 0.10 31.7 19.6 3.1

Legenda
> 10 mSv/jaar
> 1 mSv/jaar

<= 1 mSv/jaar

Benodigde afscherming
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Fact Sheet: Shielded transport container

Description

The shielded container is made of 
lead or tungsten and can be used 
in combination with the outer 
case for safe transport by road or 
air of vials containing radioactive 
substances.

The cylindrical body and top are 
made of lead of 30 mm thickness 
in all directions. On request, the 
container can be made of tung-
sten. The interior of the container 
is treated with a layer of Niflon 
(a composite of nickel PTFE) and 
is cone shaped for easy loading 
of the vials.

The outer shell is made of acry-
lonitrile butadiene styrene (ABS), 
an impact proof polymer shell. 
The container is equipped with a 
handle to  enable easy handling.

The top is put on with a single 
rotation and the container is 
locked by pushing the handle 
down (See for an animation: 
http://2cyc.eu/y). An O-ring seal 
ensures a perfect  tightness. The 
container is compatible with Von 
Gahlen (www.vongahlen.nl/) hot 
cells, minimizing handling and 
greatly reducing radiation expo-
sure for the operator.

The new container together with 
the outer case complies with all 
the requirements for safe trans-
port of radioactive materials in 
vials or small containers by road, 
air, sea and inland waterways 
(Type A packaging). Container 
and outer case together have 
been certified by TÜV Rheinland 
Nederland. 

Shielded container

Our new lead container improves 
the overall experience of logistics. 
It is much easier to handle than 
other containers. We developed 
an all new ergonomic design to-
gether with renowned Dutch de-
signers*. The new container was 
awarded the “Good Industrial 
 Design Award“ in the Netherlands 
2010. 

The container has been TÜV-
certified for safe transportation of 
radioactive materials in vials or 
small containers by road, air, sea 
and inland waterways.

* Mascal Design and Albert van 
 Dorssen industrial & strategic design 
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www.cyclotron.nl

Specifications, container

Shielding material: 30 mm Pb in all directions
Outer dimensions: 110 mm diameter 
 119 mm over the grip
 178.5 mm height 
Internal dimensions*: 34 mm diameter
 65 mm height
 Weight: 8.4 kg 

* On request, we can customize the interior cavity to the   
dimensions of your vial by fitting an insert.

Specifications, outer case (optional)

The outer case has a bucket form. Its lid is fastened with a single turn. 
The lid and the bottom can be secured by a seal.

The inside shock absorber is made of EPP and designed to comply with 
the 9 m drop test without damaging the shielded container.

Lid diameter: 340 mm
Top diameter: 330 mm
Total height: 300 mm
Bottom diameter: 260 mm 
Total weight (case and lead container): 10.2 kg

Radiation safety and transport specifications (lead container) * 

Maximum  
shipping activity

Transport  
category

External  
radiation level

6.50 G B q (174 m C i) II-YELLOW < 0.5 m S v/h

26.0 G B q (700 m C i) III-YELLOW < 2 m S v/h

130 G B q (3.5 C i) III-YELLOWb < 10 m S v/h

* Full details about the tungsten container are available on request

More information

See for for more information: http://2cyc.eu/c
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