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• Geen financiële banden met de IVD industrie
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WHAT IS A RADIOPHARMACEUTICAL?

• Radiopharmaceuticals, or medicinal radiocompounds, are a group of pharmaceutical 
drugs containing radioactive isotopes. Radiopharmaceuticals can be used as 
diagnostic and therapeutic agents.

• Radiopharmaceuticals are drugs (“Wet of Geneesmiddelen”)

• Radiopharmaceuticals are part of nuclear energy law (“Kernenergiewet”)
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PRODUCTION OF MOLYBDEEN GENERATOR-
RADIOPHARMANUCLIDES FOR SINGLE PHOTON EMISSION TOMOGRAPHY
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PRINCIPLE OF CYCLOTRON
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PRODUCTION OF RADIOPHARMACON
RADIONUCLIDES FOR POSITRON EMISSION TOMOGRAPHY
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PRODUCTION OF RADIOPHARMACEUTICALS FOR POSITRON 
EMISSION TOMOGRAPHY
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https://ejnmmipharmchem.springeropen.com/articles/10.1186/s41181-022-00168-x
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GOOD MANUFACTURING PRACTICE

• A system for ensuring that products are consistently produced and

controlled according to quality standards

• Designed to minimise the risk involved in any pharmaceutical production

that can not be eliminated through testing the product



• Considered as drugs-manufacturing according to GMP regulations

• Special aspects due to radio-active substances (“Kernenergie Wet”)

• Quality standards described in:

• European Pharmacopeia (Ph. Eur.)

• EU GMP Annex 3 Guideline-Manufacture of radiopharmaceuticals

• For in-house preparations: 

• Good-Radio-Pharmacy  Practice (GRPP)

• Guidelines of the European Association for Nuclear Medicine (EANM)

RADIOPHARMACEUTICALS
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• Screening for the right compound

• radiopharmaceutical must bind to the right target

• In-vitro testing in cells

• In-vivo experiments in animals

• attention to metabolism must be payed

• half-life of the nuclide must be appropriate to the pharmacokinetic behaviour

• chemistry and quality control must be done in a relative short time

• development and synthesis must be done according to ALARA

• target-to noise ratio during imaging

DEVELOPMENT & VALIDATION
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HOW TO RELEASE RADIOPHARMACEUTICALS

First product release

Second/final

product release

Batch documentation

 Product record

 Synthesis report

 Dispension report

Pharmaceutical quality system
 Validated proces

 Validated analytical methods

 Qualified equipment

 Qualified and trained personel

 Risk management system

Final analytical test results

 Microbiological monitoring (2-7 days)

 Sterility testing (3-4 weeks)

Environmental & process

monitoring

 Particles

 Analytical data

 Filter integrity test
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Quality Control

 3 Validation runs

 Refer to monographs if exist (e.g. Eur. Phar.)

 Limited requirements
 Visual inspection
 Endotoxin test
 pH
 Sterility test
 Specific activity
 Filter integrity test
 Radiochemical purity
 Residual solvent analysis, and other toxic chemicals



• Synthesis of Fluoro-Desoxy Glucose (FDG)

(registered radiopharmacon)

TWO EXAMPLES
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• Synthesis of Fluoro-Desoxy Glucose (FDG)

(registered radiopharmacon)

• Development of Fluoro-Ethyl-Tyrosine (FET)

(non-registered radiopharmacon)

TWO EXAMPLES

11/06/2024 Footer 18



FDG QUALITY CONTROL
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Rahmani S et al. / IJPR (2017), 16 (2): 602-610



DEVELOPMENT/SYNTHESIS FET
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QUALITY CONTROL FET
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Radio-TLC of [18F]FET co-spotted with [19F]FET



QUALITY CONTROL FET

11/06/2024 Footer 22

Radio-TLC of [18F]FET co-spotted with [19F]FET

Radio-HPLC of [18F]FET 



QUALITY CONTROL FET
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Radio-TLC of [18F]FET co-spotted with [19F]FET

Radio-HPLC of [18F]FET Chiral HPLC (Crownpak CR (+) column. Top: radioactive peak 
L-FET; bottom: UV-HPLC peak D-FET- and L-FET



QUALITY CONTROL FET
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Radio-TLC of [18F]FET co-spotted with [19F]FET

Radio-HPLC of [18F]FET 

Chiral HPLC (Crownpak CR (+) 
column. Top: radioactive peak L-FET; 
bottom: UV-HPLC peak D-FET- and L-
FET

Conditional Certification Parameters



QUALITY CONTROL FET
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Radio-TLC of [18F]FET co-spotted with [19F]FET

Radio-HPLC of [18F]FET 

Chiral HPLC (Crownpak CR (+) 
column. Top: radioactive peak L-FET; 
bottom: UV-HPLC peak D-FET- and L-
FET

Final Certification Parameters



QUALITY CONTROL FET
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Radio-TLC of [18F]FET co-spotted with [19F]FET

Radio-HPLC of [18F]FET 

Chiral HPLC (Crownpak CR (+) 
column. Top: radioactive peak L-FET; 
bottom: UV-HPLC peak D-FET- and L-
FET

Non-Certification Parameters



• Artifact formation: mimic or obscure pathological findings

• False positive findings: increase of radioactivity in regions, not related to 
physiological or pathlogical processes

• False negative findings: decrease of radioactivity in regions, related to 
physiological or pathlogical processes

• Quantitative errors: affect the quantitative analyses, e.g. alteration of 
measured uptake in tumors or kinetic parameters

• Inconsistent image quality: difficulty to compare images made at different 
time points, leading to misdiagnosis according to response om treatment

IMPURITIES IN RADIOPHARMACEUTICALS
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VALIDATION, PRODUCTION, QUALITY CONTROL AND RELEASE OF RADIOPHARMACEUTICALS

11/06/2024 Footer 28



RADIOFARMACOLOGIE, ALLEEN ALS DE KWALITEIT GOED IS!
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