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Development of Host Nanoparticle — Guest PET Tracer System for Supersensitive Molecular Imaging

and Drug Discovery
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In order to enhance the sensitivity and reliability of PET imaging, we proposed a novel
strategy of amplifying tumor molecular marker, and attempted to develop multifunctional
“tumor-targeting host nanoparticle—guest PET tracer system”. PAMAM dendrimer —
cyclodextrin (PAMAM-CD) as host nanoparticle, and several C-11 labeled carborane
derivatives as guest PET tracers was designed and prepared. Such kind of host
nanoparticle—guest PET tracer system could be applied to the supersensitive imaging for

cancer diagnosis and imaging-guided therapy.
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Figure 1. Schematic drawing of the “host
nanoparticle-guest PET tracer system” for
the supersensitive PET imaging.
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Table 1. Synthesis of a 4-thiothymidine (4ST) by the rapid trapping of
methy| iodide with 5-tributylstannyl-4'-thio-2*-deoxyuridine (4ST-Sn)

UiV of yeild of 45T (%)
entry @ PO-tolyly;  Cuglybase, equiv  solvent 60°C  80°C 130°C
1 4 none DMF  __ — 30
2 32 CuBr/CsF, 2/5 DMF 40 25 —

3 32 CuBr/CsF,10/25 DMF 64 83 —
4 32 CuBr/CsF 10/25 NMP 60 — _
5 4 CUCIK,CO, 25 DMF __ 78 _
6 16 CUCIK,CO4 25 DMF  — 94  __
7 32 CUuCI/K,CO,, 2/5 DMF 83 98 —

Reaction was carried out with 25 equiv of 4ST-Sn and 1 equiv of
Pd,(dbay, refative to methyl iodide (1 pmoly. PThe yeilds were
determined by HPLC analysis based on CH,l consumption using
acridine as an internal standard.
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Figure 2. (a) Synthesis of 4-[methyl-11C]
thiothymidine, (b) HPLC analytical chat of
reaction mixture for synthesis 4’-[methyl-
11C]thiothymidine.
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Figure 3. HPLC preparative chat for PET
tracer 4-[methyl-11C]thiothymidine. HPLC
preparative conditions: Column: Gemini
5C18, 21.20x250mm, Guard: 21.2 O
x50mm; Eluent: Acetonitrile/Buffer (0.1M
NH4HCO3)=7/93 (v/v); Flow: 9.9mL/min;
UV detection at 270 nm. Total synthesis
time: 42 min; Product Radioactivity: 3.8
GBq; Specific radioactivity: 89~200
GBg/mmol; Chemical purity ~98 %,
Radiation purity > 99.5%

Figure 4. HPLC preparative chat for PET
tracer [11C]SThycarb. HPLC preparative
conditions: Column: 5C18 AR-II, 20
Ox250mm; Eluent: 53.2% Acetonitrile;
Flow: 9.9mL/min; UV detection at 270
nm.Total synthesis time: 42min; Product
Radioactivity: 3.0GBq, Specific
Radioactivity: 68~123 GBg/mmol;
Chemical purity ~97%, Radiation purity >
99.5%
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Scheme 1. Synthesis of [11C]Sthycarb
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Figureb. Representative host nanoparticle-
guest PET tracer system.
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