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NUCLEAR MEDICINE
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RADIOPHARMACEUTICALS



The use of radioactive materials for the
diagnosis and treatment of patients and the
study of human disease.
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living human body.
A

The examinations are mostly carried out via
imaging procedures.




®  All radiolabeled compounds or

RADIOACTIVE MATERIALS — mans of dianods o

RADIOPHARMACEUTICALS o e gt o

radioharmaceuticals.




REGIONAL
CHEMISTRY OF
THE LIVING
HUMAN BODY

T1 MRT+Gd ['8F]FDG
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IMAGING PROCEDURES —
POSITRON EMISSION TOMOGRAPHY
(PET)
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FDOPA AS A RADIOPHARMACEUTICAL FOR PET IMAGING

= 6-['8F]Fluoro-L-3,4-dihydroxyphenylalanine

= 6-['8F]Fluoro-L-DOPA "

= ['8F]Fluorodopa ~OOH
= ['SFJFDOPA HO NH

® Fluorodopa FI8 Injection OH

= FDOPA

Chih-Hao K. Kao, Ph.D.



FLUORINE- 18 ('8F)
RADIOACTIVE PORTION OF FDOPA

® Nuclear characteristics of fluorine-18
m Radioisotope of fluorine

® Decay mode: by positron decay, hence is able to perform as a
PET radiopharmaceutical

= Half-life: 109 minutes, hence needs to be produced on the day
of use

" Production method: by nuclear reaction inside a cyclotron



FDOPA-PET IMAGING TECHNOLOGY:

Visualization of Catecholamine-Producing Tissues

® Brain dopaminergic system

® Nleuroendocrine tumors

HO OH HO OH
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+ Aromatic amino acid decarboxylase +
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CORTICAL INPUT
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Tracer Targel Evaluation

F-DOPA AADC vesicles Decarboxyvlation and storage of dopamine
F-meta-tvrosing (non-catechol DOPA analogs) AADC Drec arboxvlation

CFT (and other wropane analogs), nomifensine, methvifenidate DA wransporter Svnaphic re-uplake sites

Tetrabenazine VIMAT-2 (vesicles) Pre-svnaptic terminals

Raclopride, methvl-spiperone (D2 antagonists) D2 receplor Dopaming receplors

SCH 23390 (D1 antagonist) D receplor Dopaming rece plors

Using PET Technology, scientists have thoroughly studied

dopamine neuro-transmission system
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FDOPA-PET
IMAGES OF BRAIN

STRIATAL
DOPAMINE \
NEURONS

My brain Brian of a Parkinson’s patient




MRI FDOPA MIBG

FDOPA, sensitivity 100%, specificity 100%

Hoegerle S, et al. Radiology, 222, 507-12, 2002.
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http://radiology.rsnajnls.org/content/vol222/issue2/images/large/r02fe07g1x.jpeg
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RADIOCHEMICAL SYNTHESIS OF FDOPA

COOC,Hs

[*°FIF,

CFCl,

Sn(CHs)3

[8F]FDOPA
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RADIOCHEMICAL SYNTHESIS OF FDOPA

Tin (Stannous) precursor with ['8F]F, as F-18
function groups blocked precursor

[8F]FDOPA
Fluorination step Deprotection step
(Electrophilic aromatic substitution) (Acid hydrolysis)
Rk AR R

Chih-Hao K. Kao, Ph.D.
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RADIOCHEMICAL SYNTHESIS OF FDOPA

Cyclotron ['SFJF, as F-18
operation precursor

[8F]FDOPA

Program-controlled synthesizer inside a Hot Cell
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hrded Synthesiz Data - 20060315-2
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j| ALL DONE BY A PROGRAM.-
¥ | CONTROLLED SYNTHESIZER




IT REQUIRES
=——— ASEPTIC

are aseptically-filled

sterile injection OPERATION IN

solution

CLEANROOMS!




A CONCEPTUAL
CLEANROOM DESIGN
IN A HOSPITAL
PRODUCTION

FACILITY




QUALITY TESTS
FOR FDOPA




USP OFFICIAL MONOGRAPH

“FLUORODOPA FI8 INJECTION”

Radiochemical & Nuclear Characteristic
Physicochemical Tests Tests

* Radiochemical identity * Radionuclidic identity * Bacteria endotoxin
* Radiochemical purity * Radionuclidic purity * Sterility
* Specific activity * Assay

Limit of organotin
Enantiomeric purity
. pH

* Appearance
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TEST

PROCEDURE

Appearance

Visual observation under adequate light

Radionuclidic identity

Measurement of radioactivity decay of the sample

Radiochemical identity

Reverse phase HPLC

Radionuclidic purity

Gamma spectroscopy

Radiochemical purity

Reverse phase HPLC

Specific activity

Reverse phase HPLC

Assay

Dose Calibrator

pH

pH paper

Limit of organotin

Ligand exchange HPLC

Enantiomeric purity

Chiral HPLC

Bacterial endotoxins (LAL)

Kinetic photometric technique

Sterility testing

Growth media incubation




Three separate systems of HPLC

Radiochemical identity

Tests Mobile phase Column Detectors
RadS i[())f:(rzllg;?ccatlwlal‘it HOAC Reverse phase oV
PUrity MeOH P Radioactivity

Limit of organotin Morin/toluene Ligand Fluorescence
exchange
: : : . uv
Enantiomeric purity KH,PO,/CuSQO, Chiral

Radioactivity
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