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OutlineOutline

Enriched waterEnriched water

1818F Fluoride and Fluorine work upF Fluoride and Fluorine work up

AutomationAutomation
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Enriched waterEnriched water

HH22
1818O needed : O needed : 1818O(p,n)O(p,n)1818FF

Nuclear side reaction : Nuclear side reaction : 1616O(p,O(p,αα))1313NN

High enrichement, high High enrichement, high 1818F yieldsF yields

ExpensiveExpensive

Recycling HRecycling H22
1818O via oxidation and distillationO via oxidation and distillation
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Enriched waterEnriched water

Recycling possible : Recycling possible : 

KMnOKMnO44 // NaOH for oxidising organic residuesNaOH for oxidising organic residues

DistillationDistillation

Nowadays not much done anymore : Nowadays not much done anymore : 
Lower prices and exchange with supplierLower prices and exchange with supplier
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1818F substitution reactionsF substitution reactions

R L R F1818F- +
solvent
heat  
5 - 30 min

PTC

SnR3
F18

[18F]F2 / Ne +

Rx
Rx
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1818F Work upF Work up

Extract Extract 1818F from HF from H22
1818OO

Anion exchange : Biorad AG1Anion exchange : Biorad AG1--X8 in COX8 in CO33
22-- formform

More practical Seppak QMA or MN PSMore practical Seppak QMA or MN PS--HCOHCO33
--

Elute Elute 1818F from ion exchange column with COF from ion exchange column with CO33
22--

solution in water or mixture of CHsolution in water or mixture of CH33CN/water with CN/water with 
PTC and KPTC and K22COCO33
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1818F Work upF Work up

No fluorination in presence of waterNo fluorination in presence of water

Azeotropic distillation with Acetonitril either under Azeotropic distillation with Acetonitril either under 
reduced pressure or normal pressure at 90reduced pressure or normal pressure at 90--100 100 °°CC

““nakednaked”” fluoride impossible in organic solvent : fluoride impossible in organic solvent : 
Phase tranfer catalyst, PTCPhase tranfer catalyst, PTC

Unreactive fluoride at glass surfaceUnreactive fluoride at glass surface
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AutomationAutomation

Type of systemType of system

ReliabilityReliability

SoftwareSoftware

FlexibilityFlexibility

PricePrice
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AutomationAutomation

3 principles : 3 principles : 

RobotRobot

Valves and vialsValves and vials

KitsKits
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Automation : RobotAutomation : Robot

Takes over manipulation inside hotcelTakes over manipulation inside hotcel

A few centers use these.A few centers use these.

Advantage : flexibility and reliabilityAdvantage : flexibility and reliability

Disadvantage : costs and spaceDisadvantage : costs and space

Use for routine and R&DUse for routine and R&D
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Automation : Valves and vialsAutomation : Valves and vials
Control the whole proces in one machineControl the whole proces in one machine

Uses valves, vials and tubingUses valves, vials and tubing

Advantage : complete system, relatively cheapAdvantage : complete system, relatively cheap

Disadvantage : less flexible, less reliableDisadvantage : less flexible, less reliable

More R&D character, More R&D character, ‘‘home buildhome build’’ possiblepossible



13

Nuclear Medicine & PET ResearchNuclear Medicine & PET Research

Radiochemie.nlRadiochemie.nl
Cursus Cursus 1818F chemieF chemie

Valves and vialsValves and vials

First commercially available : Nuclear InterfaceFirst commercially available : Nuclear Interface



14

Nuclear Medicine & PET ResearchNuclear Medicine & PET Research

Radiochemie.nlRadiochemie.nl
Cursus Cursus 1818F chemieF chemie

Valves and vialsValves and vials

bioscanbioscan
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Valves and vialsValves and vials

RaytestRaytest
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Automation:  Kit principleAutomation:  Kit principle

Especially suited for production situationEspecially suited for production situation

One kit for one productionOne kit for one production

Advantages: No cleaning, dispose kit, reliableAdvantages: No cleaning, dispose kit, reliable

Disadvantage: Not flexible Disadvantage: Not flexible 
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Automation Kit principleAutomation Kit principle

CoincidenceCoincidence
GE Tracerlab MXGE Tracerlab MX Bioscan FDGBioscan FDG
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Automation Kit principleAutomation Kit principle

IBA MolecularIBA Molecular
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Automation practical issuesAutomation practical issues

Translation from hand synthesis to automated Translation from hand synthesis to automated 
synthesis can be difficultsynthesis can be difficult

Cleaning is very importantCleaning is very important

Only selected valves and tubing workOnly selected valves and tubing work

Lot of tricks involvedLot of tricks involved
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Automation considerationsAutomation considerations

Needed for protectionNeeded for protection

Only selected valves and tubing workOnly selected valves and tubing work

Software Software 

GMP compliancy : in process controlGMP compliancy : in process control
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Purification tricksPurification tricks

Fluoride binds strongly to Si and AlFluoride binds strongly to Si and Al22OO33

Apply Seppak cartridge : C18, Si or aluminaApply Seppak cartridge : C18, Si or alumina

HPLCHPLC
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Purification tricksPurification tricks
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Purification tricksPurification tricks
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Purification tricksPurification tricks

SPE formulationSPE formulation

Seppak C18, tC18, C8, tC8, C2 conditioned with Seppak C18, tC18, C8, tC8, C2 conditioned with 
sterile ethanol and watersterile ethanol and water

Collect HPLC fraction in water at proper pH to trapCollect HPLC fraction in water at proper pH to trap
Wash with sterile waterWash with sterile water
Elute with sterile ethanol, sterile isotonic bufferElute with sterile ethanol, sterile isotonic buffer

Safe, no cross contamination, reliable, sterileSafe, no cross contamination, reliable, sterile


