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The aim of this study was to evaluate the novel probe 18F-6-
fluoro-N-[2-(diethylamino)ethyl] pyridine-3-carboxamide (18F-
MEL050) for the imaging of primary and metastatic melanoma.
Methods: PET using 18F-MEL050 was performed in murine
models of melanoma. The specificity of 18F-MEL050 was studied
by comparing its accumulation in pigmented B16-F0 allograft
tumors with that of human amelanotic A375 xenografts using
PET and high-resolution autoradiography. 18F-MEL050 PET re-
sults were compared with 18F-FDG PET, the current standard
in melanoma molecular imaging. To test the ability of 18F-
MEL050 to assess the metastatic spread of melanoma, a murine
model of lung metastasis was imaged by PET/CT, and results
correlated with physical assessment of tumor burden in the
lungs. Results: In pigmented B16-F0 grafts, 18F-MEL050 PET
yielded a tumor-to-background ratio of approximately 20:1 at
1 h and greater than 50:1 at 2 and 3 h. In the B16-F0 melanoma
allograft model, tumor-to-background ratio was more than 9-fold
higher for 18F-MEL050 than for 18F-FDG (50.9 6 6.9 vs. 5.8 6

0.5). No uptake was observed in the amelanotic melanoma xeno-
grafts. Intense uptake of 18F-MEL050 was evident in metastatic
lesions in the lungs of B16-BL6 tumor–bearing mice on PET at
2 h after tracer injection, with high concordance between 18F-
MEL050 accumulation on PET/CT and tumor burden determined
at necroscopy. Conclusion: 18F-MEL050 has a rapid tumor up-
take and high retention with specificity for melanin, suggesting
great potential for noninvasive clinical evaluation of suspected
metastatic melanoma.
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Preclinical imaging of murine models of melanoma
using a novel probe, 18F-6-fluoro-N-[2-(diethylamino)ethyl]
pyridine-3-carboxamide (18F-MEL050), provides high con-

trast due to melanin binding and rapid renal clearance,
suggesting great potential for imaging of suspected
metastatic melanoma.

Melanoma is a highly malignant tumor that originates in
melanocytes. If not detected and resected at an early stage,
it spreads rapidly to other tissues, including lymph nodes,
lung, liver, and brain (1). Melanoma incidence and disease-
related mortality have increased progressively in recent
decades, making this disease a significant public health
problem worldwide. Five-year survival is only 15% when
widespread metastatic deposits are present but rises to 99%
if the disease is detected before it has spread (2). Despite
the development of new therapeutic agents and improve-
ment of existing therapies, surgical excision remains the
most effective treatment (3). Therefore, early detection of
metastatic spread and accurate staging are of great impor-
tance in planning therapeutic intervention to improve
patient outcome. In particular, there are a few patients with
a limited number of sites of metastatic spread who may
benefit from surgical resection (4).

Currently, 18F-FDG PET is routinely used for the staging
of melanoma and is particularly useful in the diagnosis of
advanced disease, notably for the detection of visceral,
deep soft-tissue and lymph node metastases (5). However,
18F-FDG PET has a poor sensitivity for the initial assess-
ment of early-stage malignant melanoma (6,7). Indeed,
lesions of less than 1 cm are often missed by 18F-FDG PET.
Moreover, because the mechanism of uptake and cellular
retention of 18F-FDG involves increased glucose metabo-
lism, which may also be seen in many other tumor types
and in inflammatory conditions, this tracer lacks specificity
for melanoma (8,9). Thus, more sensitive and specific
tracers are urgently needed to increase the effectiveness
of PET for early detection in melanoma.

In recent years, several other radiolabeled imaging
probes have been evaluated for melanoma imaging, in-
cluding methylene blue dye (10), monoclonal antibodies
against melanoma-associated antigens (11,12), iodoam-
phetamine (13), a-melanocyte–stimulating hormone ana-
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logs (14,15), and benzamide (BZA)-based compounds
(16,17). To date, iodinated BZA analogs have been among
the most promising of the newer melanoma radiotracers for
both diagnosis and therapeutic applications.

Clinical trials have shown the usefulness of 123I-N-(2-
diethylaminoethyl)-4-iodobenzamide (123I-BZA), 123I-N-
(diethylaminoethyl)-2-iodobenzamide (123I-BZA2), and
123I-iodobenzamide to image cutaneous and ocular mela-
noma deposits with high specificity and sensitivity (18–21).
More recently, a preclinical imaging study by our group
demonstrated that a novel iodobenzylpiperazine, 123I-
MEL037, had rapid and 3-fold higher tumor uptake than
123I-BZA2, suggesting a potential for both melanoma
imaging and therapeutic applications (22). A preliminary
study also reported the synthesis and biodistribution of a
PET radiopharmaceutical, N-(2-diethylaminoethyl)-4-18F-
fluorobenzamide (FBZA), showing great promise for PET
(23). However, the overall promise of these compounds has
been compromised by significant hepatobiliary clearance.
This potentially limits detection of abdominal disease,
particularly small-bowel metastases, and increases the
possibility of nontarget tissue damage if longer-lived iso-
topes were used in a therapeutic setting. Therefore, the
development of radiotracers with improved pharmacoki-
netic properties adapted specifically for melanoma imaging
by PET and therapy remains an important goal. In partic-
ular, primarily renal excretion would be advantageous.

Previously, we reported the synthesis and radiochemical
properties of a series of fluoronicotinamide compounds
designed specifically for labeling with 18F for melanoma
imaging with PET. The most promising of these com-
pounds, MEL050, had excellent tumor uptake, radiochem-
ical stability, and pharmacokinetic properties, with
predominant renal excretion (24). These positive charac-
teristics suggest that 18F-MEL050 should be a superior
agent for PET of melanoma. The aim of the current study
was to evaluate the melanoma imaging potential of 18F-
MEL050 using PET and high-resolution autoradiography in
murine models of primary and metastatic melanoma.

MATERIALS AND METHODS

Cell Lines
B16-F0 and B16-BL6 murine melanotic melanoma cell lines

were maintained in Dulbecco’s modified Eagle’s medium supple-
mented with 10% fetal calf serum, 2 mM L-glutamine, and 1 mM
pyruvate. A375, a human amelanotic melanoma cell line, was
cultured in RPMI supplemented with 10% fetal calf serum and
2 mM L-glutamine.

Animal Experiments
For subcutaneous tumor grafts, female C57BL/6 mice were

inoculated on the right flank with 106 B16-F0 cells in 100 mL of
Ca11/Mg11-free phosphate-buffered saline (PBS), and 106 A375
cells in 50 mL of 1:1 phosphate-buffered saline/Matrigel (BD
Biosciences) were inoculated into BALB/c nude mice. Mice were
imaged once tumor graft volumes had reached approximately 100
mm3. For the lung metastasis model, 3 · 105 B16-BL6 cells in 100

mL of Ca11/Mg11-free phosphate-buffered saline were injected
into the lateral tail vein of BALB/c nude mice that were imaged
15 d after inoculation.

Radiopharmaceuticals
18F-FDG was purchased from Cyclotek Pty Ltd. MEL050 was

labeled in an in-house radiochemistry facility according to the
method recently described by our group (24). In short, 18F-
MEL050 was prepared by a 1-step radiosynthesis of no-carrier-
added K-18F-F-Kryptofix 222 (dimethylformamide [Merck],
150�C, 5 min), followed by high-performance liquid chromatog-
raphy purification. Synthesis time was 60 min, with an end-of-
synthesis yield of 35%240%, radiochemical purity greater than
99%, and specific activity of 150–220 GBq/mmol. The final
product was stable (.98%) in saline over 3 h.

Small-Animal PET of Melanoma Grafts
The mice were injected via the lateral tail vein with either 20–

30 MBq of 18F-MEL050 in 100 mL of saline or 12–18 MBq of
18F-FDG in 100–200 mL of saline. For 18F-FDG PET, mice were
kept fasting for 3 h and anesthetized by inhalation of 2.5%
isoflurane/50% O2 in air delivered at a flow rate of 200 mL/min
before the injection of tracer. Anesthesia was maintained for
20 min after injection to reduce background muscle and brown fat
uptake of 18F-FDG. At either 60, 120, or 180 min after 18F-
MEL050 injection and at 90 min after 18F-FDG injection, animals
were anesthetized in the same manner as described above and
scanned on a Mosaic small-animal PET device (Philips). The
resolution of this system was 2.7 mm at the center of the field of
view (FOV) (25). The energy window was 450–700 keV, and the
coincidence-timing window was 6 ns. Data were acquired in
3-dimensional mode and corrected for decay and randoms.
Acquisition time was 10 min per bed position. Reconstruction
was performed with the 3-dimensional RAMLA algorithm
(26,27). Scatter and attenuation corrections were not applied.

To calculate tumor-to-background ratios (TBR), a region of
interest (ROI) was drawn around the tumor, and a background
region was chosen to represent the mediastinal blood pool
excluding regions of tracer accumulation such as spleen. The
maximum pixel value within the tumor ROI was then divided by
the average pixel value within the background ROI. The percent-
age of injected dose per gram of tissue (%ID/g) was determined by
dividing the %ID obtained for a given organ ROI by the weight of
the lesion, assuming a density of 1 g/cm3.

18F-MEL050 PET/CT of Lung Metastasis Model
Four mice were imaged simultaneously on a human PET/CT

device (Biograph 64 TrueV; Siemens Medical Solutions). For this
experiment, 2 mice were placed at 12.5- and 22.5-cm radial
offsets, and 2 were placed at 16.5- and 26.5-cm radial offsets
from the center of the FOV.

The CT scan was acquired first, with the following parameters:
80 mAs; 130 kV; pitch, 1; and collimation, 64 · 0.6 mm. The CT
image was reconstructed with a B60 kernel filter. Then, a PET
static emission image was acquired in 3-dimensional mode for
10 min. PET images were reconstructed with a zoom of 2 (FOV,
35 cm) using a high-definition reconstruction algorithm that
modeled point-spread function (TrueX; Siemens Medical Solu-
tions) to achieve resolution recovery with a 2.2-mm spatial
resolution at the center of the FOV. The following parameters
were used: 6 iterations, 16 subsets, and matrix size equal to 3362,
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resulting in a 1.02 · 1.02 · 1 mm voxel size. Scatter and
attenuation corrections were applied.

High-Resolution Autoradiography
Tumor-bearing mice were injected intravenously with 25–30

MBq of 18F-MEL050. After 60 min, mice were sacrificed, and the
tissues were removed, embedded in optimum-cutting-temperature
medium (Tissue Tek), and snap-frozen in cooled isopentane.
Frozen sections (20 mm) were cut on a cryostat at 212�C and
thaw-mounted on glass microscope slides. After the sections were
air-dried, they were covered with solid scintillation paper and
scanned in a high-resolution autoradiographic imager (b-Micro-
Imager; Biospace Lab). Disintegrations were recorded during
a period of 2 h. Anatomic images of the scanned sections were
recorded with a digital camera.

RESULTS

Whole-Body 18F-MEL050 Small-Animal PET
in B16-F0 Allografts

The chemical structure of 18F-MEL050 is shown in
Figure 1A. To first assess the overall imaging potential of
this compound, C57BL/6 mice were implanted with B16-
F0 nonmetastatic melanoma allografts and the mice imaged
by 18F-MEL050 PET when tumor volumes were above 100
mm3. To determine the optimum time for tumor uptake,
tumor-bearing mice were imaged at 1, 2, and 3 h after tail
vein injection of 20–30 MBq of 18F-MEL050 (Fig. 1B).
The images revealed excellent tumor retention, with a low
signal in nontarget tissues that enabled clear delineation of
the tumor as early as 1 h after tracer injection. In a cohort of
6 mice, TBRs (Table 1) reached an average of 19.3 6 1.9 at

1 h, rose to 50.9 6 6.9 at 2 h, and remained at 54.3 6 10.5
through the 3-h time point. The high level of radioactivity
in the bladder at 1 h reduced significantly by 3 h, con-
firming that 18F-MEL050 was rapidly and primarily ex-
creted through the urinary system as previously reported
(24). In the C57BL/6 mice, accumulation of the tracer in
the eyes and spleen and a much-reduced level in the thyroid
were also observed, whereas no uptake was observed in
bone or other organs. Blocking the thyroid by giving mice
drinking water supplemented with Lugol’s solution for 3 d
before 18F-MEL050 PET failed to inhibit thyroid uptake
(data not shown).

The %ID/g of 18F-MEL050 calculated from the PET
images (Table 1) remained remarkably stable in the tumor
over the 3-h time period. Thus, at 3 h the %ID/g in tumor
reduced by only 6%, compared with the 1-h value (1 h,
9.6 6 0.5, vs. 3 h, 9.0 6 0.6), confirming the stability of the
18F-MEL050 interaction with its target molecules. In the
eyes and spleen, the %ID/g was also reasonably stable, with
60%270% of the 1-h value remaining at 3 h. In contrast,
the thyroid %ID/g of 2.2 6 0.2 at 1 h had dropped by more
than 70% (0.6 6 0.04) between 1 and 3 h, rendering the
thyroid signal barely detectable in the 3-h PET image
(Fig. 1B).

18F-MEL050 Melanin Specificity

The specificity of 18F-MEL050 was examined by PET of
tracer uptake at 1 h after injection in pigmented versus
unpigmented melanoma models (Fig. 2). In the BALB/c
nude mice, excellent tumor accumulation of 18F-MEL050
was observed in the pigmented B16-F0 tumors, whereas
no significant signal was present in A375 amelanotic
melanoma xenografts. Furthermore, no radioactivity was
retained in the eyes or spleen of the unpigmented mice.
However, a modest signal was detectable in the thyroid in
both C57BL/6 and BALB/c mice, confirming that specific
binding to melanin is not involved in the low-level thyroid
accumulation of 18F-MEL050. To more closely examine the
distribution of 18F-MEL050 in tumor tissues, animals were
sacrificed after PET and the tumors sectioned for high-
resolution autoradiography (Fig. 2). In this analysis, it was
clear that 18F-MEL050 was specifically retained in cells
across the entire section of the melanin-containing tumor,
whereas there was virtually no signal in the unpigmented
tumor section.

The close association of 18F-MEL050 with melanin was
further examined using the B16-BL6 metastatic melanoma
model in which lung metastases arise approximately 2 wk
after intravenous injection of melanoma cells. In this
experiment, tumor-bearing mice were sacrificed 1 h after
intravenous injection of approximately 30 MBq of 18F-
MEL050 and frozen sections of the lung tissue prepared.
The sections were scanned by high-resolution autora-
diography, and the isotopic images were compared with
photographic images of the sections produced to localize
the melanin-pigmented deposits (Fig. 3). These images

FIGURE 1. 18F-MEL050 structure and PET images of B16-
F0 melanoma–bearing mice. (A) 18F-MEL050 chemical
structure. (B) Maximum-intensity-projection whole-body
PET images obtained at 1, 2, and 3 h after injection of
29.6 MBq of 18F-MEL050 in C57BL/6 mouse bearing B16-F0
murine melanoma allograft. Tumor was implanted on right
flank and is indicated with arrow on images.
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highlight the strong concordance of the 18F-MEL050
autoradiographic signals with the brown melanin–pig-
mented metastasis in the tissue photomicrographs.

Comparison of 18F-MEL050 and 18F-FDG for
Melanoma Imaging

To assess the potential of 18F-MEL050 as a complemen-
tary or competing PET tracer with 18F-FDG for melanoma
imaging, a further cohort of 6 B16-F0 tumor–bearing mice
was scanned by 18F-FDG PET at 2 h after tracer injection.

An example image from this experiment is shown in Figure
4. In this experiment, 18F-FDG tumor uptake was compat-
ible with uptake in other biologically aggressive cell lines,
with a mean TBR of 5.8 6 0.5. However, TBR for 18F-
MEL050 at 2 h was approximately 9-fold higher (50.9 6

6.9). Although the overall background signal for 18F-FDG
in these mice was high, contributing somewhat to a reduced
TBR, it is clear that 18F-MEL050 PET yields a much
clearer delineation of the melanoma deposits and, therefore,
produces a vastly superior PET image for visualization of
melanoma lesions.

18F-MEL050 PET/CT of Metastatic Melanoma

To assess the potential of 18F-MEL050 PET for the
visualization of metastatic melanoma deposits, we used the
B16-BL6 metastatic melanoma model in BALB/c nude
mice. 18F-MEL050 PET was performed 15 d after cell
inoculation, when melanoma nodules in the lungs reach an
approximate size of 1 mm as determined by autopsy in
preliminary experiments (data not shown). Mice were then
imaged on a clinical PET/CT scanner at 2 h after injection
of 18F-MEL050, and the presence of melanoma lesions in
the lungs was clearly detected with 18F-MEL050 PET (Fig.
5). After the PET/CT scan, the mice were sacrificed and the
melanoma burden in the lungs assessed at necroscopy.
From this examination, it was clear that the 18F-MEL050
signal detected in the PET/CT images corresponded to the
degree of melanoma invasion of the lung tissue.

DISCUSSION

In this preclinical imaging study, we report a new fluo-
ronicotinamide analog specifically targeting primary and
metastatic melanoma that is well suited to PET technology.
Consistent with our previous pharmacokinetic study (24),
18F-MEL050 exhibited favorable biologic properties, with
excellent tumor retention and rapid clearance from non-
target tissues, primarily through renal clearance. These
features allow the clear delineation of melanotic deposits
as early as 1 h after tracer injection. 18F-MEL050 tumor
retention remains high for at least 3 h, suggesting a tight
and stable binding interaction yielding an extremely high
imaging contrast between tumor and nontarget tissues.
Although the TBR of approximately 20:1 at 1 h would be

TABLE 1. Organ-to-Background Ratios (OBRs) and %ID/g of 18F-MEL050 in Tissues of C57BL/6 Mice
Bearing B16-F0 Tumor Allografts

Tumor Eyes Spleen Thyroid

Time (h) OBR %ID/g OBR %ID/g OBR %ID/g OBR %ID/g

1 19.3 6 1.9 9.6 6 0.5 6.9 6 1.1 2.9 6 0.2 7.7 6 0.9 3.7 6 0.4 5.0 6 0.9 2.2 6 0.2

2 50.9 6 6.9* 9.3 6 0.7 14.9 6 2.2y 2.2 6 0.1y 13.7 6 1.6* 2.9 6 0.4 4.1 6 0.4 0.9 6 0.1y

3 54.3 6 10.5* 9 6 0.6 21 6 2.5y 1.7 6 0.04z,§ 16.8 6 1.6* 2.6 6 0.4 5 6 0.9 0.6 6 0.1y

1 h vs. 2 or 3 h: *P , 0.05; yP , 0.01; zP , 0.001, or 2 h vs. 3 h: §P , 0.01, as determined by t test.

Tissue uptake calculated from PET images after intravenous injection of 29.6 MBq of 18F-MEL050 is expressed as mean 6 SEM (n 5 6).

FIGURE 2. Specificity of 18F-MEL050 for melanin. PET and
autoradiographic images of C57BL/6 mouse bearing B16-F0
murine melanotic melanoma allograft (A) and BALB/c nude
mouse bearing A375 human amelanotic melanoma xeno-
graft (B). Coronal and transaxial PET images were obtained
1 h after injection of 22.2 MBq of 18F-MEL050. Solid lines
denote position of transaxial projection, and arrow marks
site of tumor. Autoradiographic images of 18F-MEL050
uptake are in frozen tumor sections. Scales indicate
maximum pixel intensity expressed in counts/pixel. SA 5

small animal.
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sufficient for high-quality PET assessment of melanotic
lesions in most instances, the plateau 18F-MEL050 TBR of
approximately 50:1 reached at 2 h represents a vast
improvement over previously published results for other
melanoma-specific PET probes. By comparison, clinical
trials using 123I-BZA showed that the best images were
obtained 20 h after tracer injection, whereas the best results
for 123I-BZA2 were seen at 4 h (18,19,28). However, these
were planar imaging studies and no specific uptake values
were reported; therefore, it was not possible to definitively

compare the performance of these tracers with that of 18F-
MEL050. Nevertheless, the shorter half-life (110 min) and
generally better availability of 18F-fluoride than those of
123I (half-life, 13.2 h)—and the technical advantages of
PET with respect to resolution and quantitative potential,
compared with g-camera scintigraphy—suggest that 18F-
MEL050 will provide a much more efficient tracer for the
clinical staging of melanoma. Furthermore, because of its
rapid elimination through the urinary system, 18F-MEL050
has the potential to improve the identification of melano-
mas localized to the liver and gastrointestinal tract for
which anatomic imaging such as CT has limited sensitivity
(29). Thus, 18F-MEL050 PET has the potential to signifi-
cantly improve treatment planning and identification of
tumors suitable for surgical resection, the investigation of
choice especially for patients with melanoma deposits in
the bowel.

In addition to the excellent uptake in the melanotic tumor
deposits, a small amount of 18F-MEL050 uptake was
evident in the eyes and in some animals in the spleen, both
melanin-pigmented tissues in C57BL/6 mice. This is likely
due to the specific interaction of 18F-MEL050 with mela-
nin, because no 18F-MEL050 is retained in these tissues in
nonpigmented BALB/c nude mice or in A375 amelanotic
tumor grafts. This result is in agreement with previously
reported results for 123I-MEL037, 125I-BZA, and 125I-
BZA2, all exhibiting high affinity for melanin (22,30,31).
Moreover, despite a high 125I-BZA2 uptake in the eyes of
C57BL/6 mice, clinical trials with 123I-BZA2 have shown
no significant accumulation in human eyes and even
demonstrated the feasibility of imaging ocular melanoma
with melanin-specific probes (19). Thus, the uptake of
tracers with melanin affinity in C57BL/6 mouse eyes is not
necessarily predictive of the accumulation in human eyes.

A slight uptake of 18F-MEL050 was also observed in the
thyroid in C57BL/6 and in the unpigmented BALB/c nude
mice. However, radioactivity decreases significantly over
3 h in thyroid tissue whereas tumor accumulation remains
high, suggesting that thyroid accumulation does not involve
a tight binding interaction such as that with melanin. In
previous studies with iodinated BZA compounds, thyroid
uptake has mainly been attributed to dehalogenation of the
tracer (32). This is unlikely to be the explanation for the
thyroid signal for 18F-MEL050 because uptake of free 18F-

FIGURE 3. Correlation of 18F-MEL050
uptake with melanoma deposits in B16
lung metastatic model. Shown are
autoradiographic image and corre-
sponding digital photomicrograph of
frozen section through lung of C57BL/
6 mouse bearing B16-BL6 metastatic
lung lesions. Arrows and arrowheads
indicate melanoma lesions and normal
lung tissue, respectively.

FIGURE 4. 18F-MEL050 vs. 18F-FDG PET analysis of
murine melanoma. Coronal (top) and transaxial (bottom)
projections of 18F-MEL050 (A) and 18F-FDG (B) PET images
of C57BL/6 mice bearing B16-F0 tumors. Solid lines denote
position of transaxial projections. PET images were obtained
2 h after injection of 20.13 MBq of 18F-MEL050 and 17.7
MBq of 18F-FDG.
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fluoride through iodine transporters on thyroid cells was
excluded by giving the mice iodine before 18F-MEL050
imaging. Also, the lack of bone uptake in any 18F-MEL050
PET image supports our previous data (24), showing good
in vivo stability of 18F-MEL050 with respect to defluori-
nation. Thus, the thyroid signal is most likely due to a weak
nonspecific association of MEL050 with molecules in
thyroid tissue, and as this association is transient it is
unlikely to cause difficulties for melanoma imaging.

Currently, 18F-FDG is considered to be the gold standard
for clinical PET in melanoma. However, the high physio-
logic accumulation of 18F-FDG in the heart, brain, and
sometimes gastrointestinal tract presents problems for the
detection of melanoma deposits in those locations. Further,
18F-FDG imaging has limitations for the detection of smaller
tumor deposits (33) and for use in settings of hyperglycemia
(34) or inflammation (35). Consistent with this finding,
several preclinical and clinical studies have reported the lack
of sensitivity of 18F-FDG PET for metastatic and uveal
melanoma and the considerable improvement for the de-
tection of melanoma lesions with melanoma-specific probes
(13,14). We compared 18F-MEL050 uptake with that of 18F-
FDG in a model of B16-F0 melanoma allograft. Despite good
18F-FDG uptake in the B16-F0 tumors, tumor-to-body
contrast was substantially lower than that of 18F-MEL050,
partially because of the somewhat higher background uptake
of 18F-FDG. Together with the high level of specificity for
melanin-containing tumors, the superior contrast of 18F-
MEL050, compared with 18F-FDG, suggests that 18F-
MEL050 in many instances will vastly improve the imaging
of melanotic lesions by PET.

In our murine model of metastatic melanoma, high-
resolution b-MicroImager autoradiography of lung tissue
sections demonstrated the ability of 18F-MEL050 to pinpoint
small melanoma deposits in tissues. The b-MicroImager
enabled the detection of radioactivity at the microregional
level with a spatial resolution of 15 mm. This analysis

highlights the tight specificity of 18F-MEL050 for melanin-
containing deposits and its strong potential to improve the
detection of metastatic lesions in a clinical setting. To assess
18F-MEL050 for the detection of melanoma metastases in
a whole-animal model, we used a clinical PET/CT scanner to
combine 18F-MEL050 PET and anatomic data to improve
the specific localization of lesions within tissues. The PET/
CT images showed significant accumulation of 18F-MEL050
in the lungs of mice bearing melanoma metastases. The level
of 18F-MEL050 signal in the PET/CT images reflected the
tumor burden, with a strong link between the 18F-MEL050
signal and the presence of melanoma deposits at necroscopy.
The only background signals visible in these images were
in the kidneys and bladder, representing residual tracer
elimination through the urinary tract. Overall, these findings
clearly demonstrated the outstanding ability of 18F-MEL050
for noninvasive imaging of melanoma metastases in vivo.

A recent publication (36) describes the characterization
of 18F-FBZA, a melanin-binding benzamide with a chemical
structure similar to that of 18F-MEL050. 18F-FBZA, how-
ever, had a lower tumor retention in the B16 melanoma
tumors than did 18F-MEL050 (18F-FBZA %ID/g at 2 h 5

5.94 6 1.83 vs. 9.3 6 0.7 for 18F-MEL050). Further, 18F-
FBZA appeared to be cleared partially through the hep-
atobiliary system, with a %ID/g in the liver of 3.07 6 0.8 at
2 h after tracer injection, whereas there was no evidence of
hepatic clearance for 18F-MEL050. In addition, the radio-
synthesis time for 18F-FBZA was 3 h, compared with 1 h
for 18F-MEL050. Thus, 18F-MEL050 appeared to be a more
likely candidate for translation as a clinical PET tracer for
melanoma, especially for the identification of metastatic
lesions in key organs such as the liver and bowel. In this
context, there is increasing interest in the use of novel
molecular targeted therapies directed at key genes known to
be associated with malignant melanoma (37). The high
specificity and sensitivity of 18F-MEL050 for metastatic
sites may aid the development of these novel therapies and

FIGURE 5. Analysis of lung metastatic
disease by 18F-MEL050 PET/CT and
lesion counting. Superimposition of CT
slices with correlative PET slices, with
photographs of corresponding lung tis-
sue specimens and lesion count, in 4
different mice exhibiting different levels
of metastatic burden in lungs. PET/CT
images were produced on human PET/
CT scanner as described, approxi-
mately 1 h after injection of 18–20
MBq of 18F-MEL050.
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be of particular benefit for the evaluation of therapeutic
efficacy.

CONCLUSION

We demonstrated in this study the feasibility of imaging
murine melanoma allografts and metastatic deposits using
18F-MEL050 PET. The favorable pharmacokinetic proper-
ties of this new fluoronicotinamide analog allowed the clear
delineation of the tumor as early as 1 h after tracer
injection, with almost complete background washout by
2 h. The high selectivity and affinity of 18F-MEL050,
compared with 18F-FDG, for melanin offers the potential of
simultaneously higher sensitivity and specificity for the
identification of melanoma lesions and metastatic deposits
using PET. Thus, our results suggest that 18F-MEL050 PET
has an excellent potential to improve the diagnosis and
staging of melanoma.
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