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Abbreviated name: cFLFLFK-PEG-64Cu

Synonym: cFLFLF-PEG-64Cu

Agent Category: Compound

Target: N-formylpeptide receptor (FPR)

Target Category: Receptor-ligand binding

Method of detection: Positron emission tomography (PET)

Source of signal: 64Cu

Activation: No

Studies: • Rodents Structure of cFLFLFK-PEG-64Cu

Background
[PubMed]

White blood cells radiolabeled with indium (as 111In-hexamethylpropyleneamine oxime), technetium (as 
99mTc-stannous chloride), or gallium (as 67Ga-citrate) are often used for the detection of infection and 
inflammation (1). The autologous cells are labeled ex vivo and then reinfused into patients to image the infection 
or inflammation. Although useful, the use of these radiolabeled cells has some limitations because it requires 
considerable preparation time and involves the handling of blood, and the labeled leukocytes are not specific for 
either infection or inflammation. To develop a proper treatment regimen, a careful selection of the tracer (or a 
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combination) has to be made for the detection of the infected or inflamed site (2). As an alternative, various 
labeled peptides that target specific receptors on infiltrating leukocytes have been investigated for the imaging of 
infection or inflammation (3, 4). However, although these compounds show promise, they have undesirable side 
effects because they either activate neutrophils, which results in neutropenia or demargination, have a low 
retention at the target site, or show low affinity for the receptor (5, 6). Zhang et al. evaluated a neutrophil 
receptor antagonist, cinnamoyl-phenylalanine-(D) leucine-phenylalanine-(D) leucine-phenylalanine-lysine 
(cFLFLFK), which had a high affinity for the N-formyl peptide receptor, for the detection of infection, but the 
investigators observed that it had poor imaging qualities (7). In an effort to improve the imaging quality of 
cFLFLFK, the investigators modified cFLFLFK by linking the peptide to polyethylene glycol (PEG) and 
2,2’,2’’,2’’’-(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid) (DOTA) to chelate-radiolabeled copper 
(64Cu) and obtained cFLFLFK-PEG-DOTA-64Cu (FLFLFK-PEG-64Cu). The 64Cu-labeled compound was then 
evaluated in vivo for the imaging of lung infections in mice (7).

Synthesis
[PubMed]

The synthesis of cFLFLFK-PEG-64Cu was described by Zhang et al. (7). The cFLFLFK peptide was synthesized 
by Fmol solid-phase chemistry with a peptide synthesizer. Using a procedure modified from that of Chen et al., 
the peptide was pegylated by mixing it with bifunctional t-butoxycarbonyl (t-Boc)-protected PEG-succinimidyl 
ester in acetonitrile-sodium borate buffer (pH 8.5) (8). The reaction was allowed to proceed overnight at 4°C, 
and cFLFLF-PEG was purified by high-performance liquid chromatography (HPLC) with a yield of 62%. 
Subsequently, t-Boc was cleaved from cFLFLF-PEG by treatment with trifluoroacetic acid. In a separate reaction, 
DOTA was mixed with N-hydroxysulfosuccinimide (SulfoNHS) and 1-ethyl-3-[3-(diethylamino)-propyl] 
carbodiimide in water (pH 5.5) at 4°C for 30 min to obtain DOTA-SulfoNHS. The unblocked cFLFLF-PEG was 
then mixed with DOTA-SulfoNHS in sodium borate buffer (pH 8.5) to obtain cFLFLF-PEG-DOTA.

Radiolabeling of cFLFLF-PEG-DOTA was performed with [64Cu]copper chloride in ammonium acetate buffer 
(pH 5.5) for 30 min by incubating at 40°C to obtain cFLFLFK-PEG-64Cu. The reaction was terminated by the 
addition of ethylenediamine tetraacetic acid, and the radiolabeled compound was purified by HPLC on a C18 
column. The radiochemical yield and purity of the procedure was reported to be >90%, and the radiochemical 
had a specific activity of ~30 mCi/μmol (1,110 MBq/ μmol). A cold, non-radioactive version of cFLFLFK-PEG-
Cu was also synthesized and used for the HPLC and mass spectroscopic characterization of cFLFLFK-
PEG-64Cu.

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

No references are currently available.

Animal Studies

Rodents
[PubMed]

cFLFLFK-PEG-64Cu was evaluated in mice to image bacterial lung infections (7). Pneumonia was induced in 
the animals by the aspiration of Klebsiella pneumoniae under light inhalation anesthesia. For control animals, 
sterile saline was used. The animals were administered cFLFLFK-PEG-64Cu through the tail vein 24 h after the 
bacterial treatment, and positron emission tomography and computed tomography (CT) was performed on the 
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animals 6 h later. The CT images were used to guide the placement of the region of interest (ROI) in the lung and 
obtain the lung activity concentrations. The standardized uptake values (SUVs) of the tracers were calculated as 
a ratio of the total ROI uptake concentration normalized to the injected dose and weight of the animal. The SUV 
of the lungs from the infected animals was determined to be seven-fold higher than that of the control animals. 
Competition studies with non-radioactive cFLFLFK-PEG-Cu were not reported by the investigators.

Other Non-Primate Mammals
[PubMed]

No references are currently available.

Non-Human Primates
[PubMed]

No references are currently available.

Human Studies
[PubMed]

No references are currently available.

Supplemental Information
[Disclaimers]
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