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Background

[PubMed]

A variety of 11C- and 18F-labeled amino acids have been studied for potential use in positron emission
tomography (PET) oncology (1, 2). Most brain tumors show an increased uptake of amino acids as compared
with normal brain (3). These amino acids are composed of naturally occurring amino acids, such as,
t-[11C]leucine, 1-[!!C]methionine, and L-[llC]tyrosine, and non-natural amino acids, such as

[11C] aminoisobutyric acid, [11C] 1-aminocyclopentane-1-carboxylic acid, and [11C] 1-aminocyclobutane-1-
carboxylic acid. There are also 1231-labeled amino acids used in imaging in oncology (4-6).The natural amino
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acids are taken up by tumor cells through an energy-independent L-type amino acid transporter system and
retained in tumor cells because of their higher metabolic pathways, including incorporation into proteins than
most normal cells (4). 1-[11C]Methionine and [18F]ﬂuor0tyrosine have been widely used in the detection of
tumors. On the other hand, the non-natural amino acids are not metabolized. Their uptakes are through both
the L-type transporter and the energy-dependent A-type transporter (7). Therefore, they can be accumulated
intracellularly in high concentrations. anti-1-Amino-3-[18F]fluorocyclobutane-1-carboxylic acid
(anti-[18F]FACBC) was shown to have a high tumor/brain ratio (8). Therefore, anti-[18F]FACBC could be a
useful tracer in PET tumor imaging.

Related Resource Links:

 Chapters in MICAD

 Gene information in NCBI (L-type amino acid transporter, A-type amino acid transporter)
o Articles in OMIM (Amino acid transporters)

o Clinical trials (Amino acid transporters)

 Drug information in FDA (Amino acid transporters)

Synthesis
[PubMed]

Nucleophilic fluorination of syn-1-t-butyl-carbamate-3-trifluromethanesulfonoxy-1-cyclobutane-1-carboxylic
acid methyl ester with K[18F]F/Kryptofix2.2.2 and subsequent hydrolysis and purification provided a
radiosynthesis yield of 12% of anti- [18F]FACBC at the end of bombardment (8). A radiochemical purity of 99%
was obtained. The total synthesis time was 60 min. An automated radiosynthesis of anti-[18F]JFACBC was
reported with a radiosynthesis yield of 24% and a radiochemical purity of 99% (9). The specific activity was
137-192 GBq/mmol (3.7-5.2 Ci/mmol).

In Vitro Studies: Testing in Cells and Tissues
[PubMed]

anti-[18F]FACBC showed a fast-increasing uptake into human DU-145 prostate tumor cells in the first 5 min in
culture with ~6% injected dose (10)/10° cells, followed by a peak (~8% ID/10° cells) at 15 min and a gradual
decrease to 3% ID/10° cells at 60 min (10). The uptake was blocked by the presence of excess natural amino acids
to <0.2% ID/10° cells. On the other hand, uptake of 2-[18F]ﬂuor0-2-deoxy—D-glucose (['8F]FDG) increased with
time from ~1% ID/10° cells at 5 min to 9% ID/10° cells at 60 min. The uptake was blocked by the presence of
excess glucose to <0.5% ID/10 cells.

Yu et al. (11) showed that anti-[18F]FACBC uptake into rat 9L gliosarcoma tumor cells in culture was reduced by
76%, 6%, and 98% by the presence of 10 mM of BCH, MeAIB, and ACS, respectively. The data suggest that
anti-['8F]FACBC is predominantly a L-type transporter substrate .

Animal Studies

Rodents
[PubMed]

Uptake of anti-[18F]FACBC and [!8F]FDG were compared in rats implanted intracerebrally with 9L gliosarcoma
(8). Accumulation of anti-[18F]FACBC in the spleen, lungs, liver, and kidneys was greater than in the heart,
tumor, blood, and brain at 5 min after injection. The uptake in the brain (0.11% ID/g) was low and increased
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slightly to 0.26% ID/g at 60 min. The uptake in the tumor increased from 0.62% ID/g to 1.72% ID/g. Most of the
other tissues showed a decrease in radioactivity at 60 min, except for the liver, which showed an increase.
Accumulation of [18F]FDG in the kidneys, liver, heart, brain tumor and blood was from 0.91%ID/g to 1.3% ID/g
at 5 min. However, there was little difference in the uptake between the brain and tumor at 5 min and 60 min.
The tumor-to-brain ratio at 60 min was 6.6 and 0.84 for anti-[!8F]FACBC and ['8F]FDG, respectively.

Oka et al. (10) compared the biodistribution of anti-[18F]FACBC and [!8F]FDG in rats transplanted with
DU-145 tumor cells orthotopically in the prostate (OPCT). In the brain, heart, small intestine, testis, mesenteric
lymph nodes, and urinary bladder, the accumulation of [18F]FDG was higher than that of anti-[18F]FACBC at
15 and 60 min after injection. On the other hand, anti-[18F]FACBC uptake into the liver, muscle, and pancreas
was higher than [18F]FDG uptake into these organs at 15 and 60 min. The uptake of anti-[18FJFACBC (1.58 +
0.40% ID/cm3) and [18F]FDG (1.48 + 0.90% ID/cm3) into the prostate cancer tissue was similar at 60 min. In
contrast, ['8F]FDG (0.55 + 0.18% ID/cm?) uptake into the normal prostate regions was significantly higher than
anti-[18F]JFACBC (0.37 + 0.06% ID/cm3) (P < 0.05). The accumulation of anti-[}8F]JFACBC (3.09 + 1.43%
ID/cm3) was significantly lower than [18F]FDG (69.31 + 16.55% ID/cm?) in the urinary bladder at 60 min (P <
0.05).

Other Non-Primate Mammals
[PubMed]

No publication is currently available.

Non-Human Primates
[PubMed]

No publication is currently available.

Human Studies
[PubMed]

PET imaging using anti-[18F]JFACBC was taken one week after a patient had undergone surgery to remove a
tumor in the brain (8). The uptake of anti-[18F]FACBC in normal brain tissue was 21 nCi/ml and 29 nCi/ml at 5
min and 60 min, respectively. The uptake in tumor was 110 nCi/ml at 5 min and 130 nCi/ml at 60 min. Human
dosimetry was estimated by Nye et al. (12) using the biodistribution data from 6 healthy volunteers. The liver
received the highest dose of radioactivity, followed by the pancreas, heart wall, kidneys, and spleen. The effective
dose equivalent is 0.0164 mSv/MBq (60.6 mrem/mCi).

Schuster et al. (13) studied 15 patients with a recent diagnosis of prostate carcinoma (n = 9) or suspected
recurrence (n = 6) underwent 65-min dynamic PET/CT of the pelvis after injection of 300-410 MBq (8.1-11.1
mCi) anti-[18F]FACBC followed by static body images. In the 8 patients with newly diagnosed prostate
carcinoma who underwent dynamic scanning, visual analysis correctly identified the presence or absence of
focal cancer lesions in 40 of 48 prostate sextants. Pelvic nodal status correlated with anti-[18F]JFACBC findings in
7 of 9 patients and was indeterminate in 2 of 9. Visual analysis was successful in identifying disease in all 4
patients with proven recurrence.

Savir-Baruch et al. (14) studied five patients with elevated prostate-specific antigen level after curative therapy
for prostate carcinoma underwent 60-min dynamic PET/CT of the pelvis after injection of 193-340 MBq (5.2-9.3
mCi) anti-[18F]FACBC. Average standard uptake value (SUV) of malignant lesions was 4.3 + 1.1 and 3.4 + 0.8 at
5 and 20 min, respectively. The lesion/blood ratios were 3.0 + 0.9 at 5 min, whereas lesions/urinary bladder ratio
was 2.3 + 1.4 at 20 min.
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