
 
18F and 11C Sulforhodamines as potential agents for 

astrocytosis diagnosis 
 
 

INTRODUCTION 
Alzheimer
 

s disease (AD) is the most common form of dementia in the aging population. It is a complex disease that 
affects many functions and is characterized by a progressive impairment of cognitive abilities. The pathological features 
of AD include neuritic plaques composed of amyloid-β peptide fibrils, neurofibrillary tangles of hyperphosphorylated 
tau, and neurotransmitter deficits.  As the widespread cellular degeneration and the neuronal loss in AD progress, the 
astrocytes become reactive, surrounding amyloid plaques. 
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AIM 
The purpose of this work is the development of new positron emission tomography (PET) radiotracers for specific glial 
cells targeting, using 11C-Deuterodeprenyl (11C-DED, tracer for astrocytosis) as “golden standard”. New tracers can 
contribute to the AD diagnosis and eventually, to the evaluation of treatments. We propose here the labelling of 
Sulforhodamine 101 (SR101, a specific marker of astroglia) with PET radionuclides, as a potential agent for detecting 
astrocytosis.  
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OBJECTIVES 
ÅSynthesis and characterization (chemical and biological) of  11C-DED 

ÅSelection of potential molecules as astrocytes specific markers 

ÅEvaluation of labelling strategies for selected molecules with PET radionuclides 

ÅBiological evaluation through in vitro and in vivo studies  

 

 
 
 

RADIOSYNTHESIS OF 11C-DED 
11C-DED is a reference radiotracer for the quantification of the activity of MAO-B by means 
of PET. This radiotracer has shown to be useful in the in vivo evaluation of neurological 
pathologies in which an overexpression of the glial MAO-B enzyme is found, due to reactive 
astrocytosis. 

 
 
 
 

 

 
The synthesis of this radiotracer has been optimized on an automated synthetic platform 
(GE TRACERlab® FX C Pro). (“Synthesis and quality control of [11C]Deuterodeprenyl using the 
automated module TRACERlab(R) FX C Pro”  Buccino P, Kreimerman I, Savio E, Engler H.  JNM 
(S 1), V 55, 2014). 

 
 
 
 
 
 
 
 

 
 

 
 
 

SR101 – PHARMACOPHORE MODELING  
 
 
 
 
 
 
 

 
 

 
 
 

Identifying molecule areas that may be essential for its 
application as astrocytes markers (xanthene, sulfonate 

and benzene groups) 

Useful for finding other structures with these features in 
databases 

Figure 2. Pharmacophore designed based on SR101 structure, using  MOE program  
(The Molecular Operating  Environment, Version 2007.09, ChemComp Co) 

LABELLING STRATEGIES FOR SR101 WITH PET RADIONUCLIDES 

 
 
 
 
 
 
 
 

 
 

 
 
 

Figure 1. Labelling reaction conditions. 

SR101 DERIVATIZATION 

 

 
 
 

 

 
 
 
 
 
 
 
 

 
 

 
 
 

Isomer A 

ISOMERS IDENTIFICATION 

 

 
 
 

 

 
 
 
 
 
 
 
 

 
 

 
 
 

Isomer B has a maximal 
fluorescence emission 
variable with the pH, 

whereas isomer A is not 
pH-sensitive 

Identification by UV-
spectroscopy at 

different pH solutions  

Figure 3. Isomer B, which at alkaline pH cyclizes to the 
isothiazoline dioxide 

Isomer B 

18F-LABELLING 
It has been tested different labelling conditions using the automated synthetic platform GE 
TRACERlab® FX-FN. In all the cases the 18F-labelling were carried out by nucleophilic 
sustitution of the leaving group Br. Different precursor amounts were dissolved in common 
polar aprotic solvents and the reactions were performed at different temperatures and 
reaction times. Labelling with 18F was achievable only with isomer B, (best conditions: 1mg 
precursor in DMSO, 10min, 160ºC).  

 
 
 
 

 

 
 
 
 
 
 
 
 
 

 
 

 
 
 OUTLOOK 

For future studies, in addition to SR101, a family of derivatives has also been considered, as well as Sulforhodamine B and G. Biological characterization of new labelled compounds will be 
evaluated through the following studies: a) dynamic PET/CT scans in healthy Black C57 mice and in a transgenic mice model of AD; b) biodistribution studies in the same mice; c) cellular 
internalization in primary astrocytes culture as well as in a model of reactive astrocytes culture. 

Figure 4. SR101 N-3-(Bromopropryl)-sulfamide behavior towards to 18F-. 
Left: Isomer B. Right: Isomer A. 
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