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B-Amyloid Imaging Probes
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Imaging distribution of B-amyloid plaques in Alzheimer's disease is very important for early and accurate diagnosis.
Farly trial of the B-amyloid plaques includes using radiolabeled peptides which can be only applied for peripheral
B-amyloid plagues due to limited penetration through the blood brain barrier (BBB). Congo red or Chrysamine G
derivatives were labeled with Tc-99m for imaging B-amyloid plaques of Alzheimer patient’s brain without success
due to problem with BBB penetration. Thioflavin T derivatives gave breakthrough for B-amyloid imaging in vivo,
and a benzothiazole derivative [C-1116-OH-BTA-1 brought a great success. Many other benzothiazole, benzoxazole,
benzofuran, imidazopyridine, and styrylbenzene derivatives have been labeled with F-18 and 1123 to improve the
Jimaging quality. However, [C-T1)6-OH-BTA-1 still remains as the best. However, short half-life of C-11 is a limitation
of wide distribution of this agent. So, it is still required to develop an Tc-99m, F-18 or 11123 labeled agent for B
-amyloid imaging agent. (Nucl Med Mol Imaging 2007:41(2):112-117)
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Table 1. Radionuclides used for B-amyloid imaging agents

A2 HEIOIZEZ0IZ Hag 225

Tc-99m 1-123 F-18 C-11
Production Generator Cyclotron Cyclotron Cyclotron
Economy Good Poor Poor Moderate
Half-life 6 hr 13 hr 110 min 20 min
Decay mode lsomeric fransition Electron capture Positron Positron
Energy 140 keV 165 keV 511 keV 511 keV
Chemistry ViB VIA VIA IVA
Te-99mEth 7Ho] WA vl Dol AT, Fstroz
= Tc-99mel} vlste] FA AFo] gtk & oW a2l
TAE SIE 1 sHEe) o) A WelA ¢ £ H
P BE E3gw oA G417 4ok 29T 6
7} 1320 2 Te-99mBh o} o QAN Gl 75
3t} (Table 1)
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Fig. 2. Tc-99m-abeled Congo red and Chrysamine G derivatives.
Te(l) makes +1 charged octahedral structure with tetrakis isonitrile.
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Fig. 4. Thioflavin T (benzothiazole) ligands for B-amyloid binding
agent. Removal of methyl group from quartenary ammonium of
Thioflavin T makes the molecule more hydrophobic and enables
penetration through the BBB.
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Fig. 3. Tc-99m-labeled derivatives of Congo Red and Chrysamine
G containing MAMA. Tc (V)=0O makes neutral square-pyramidal
conjugate with MAMA.
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Fig. 5. Benzoxazole ligand for 8-amyloid binding shows excellent
biological behaviors.
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Fig. 6. Benzofuran ligands for amyloid binding. Interestingly, the
compounds with no amine moiety also show excellent biclogical
behavior.
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Fig. 7. Imidazopyridine ligands for f-amyloid binding.
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Fig. 8. Styrylbenzene derivatives bind to B-amyloid profein with
different specificity with Thioflavin T derivatives.
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