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ABSTRACT

Malignant melanoma is a very aggressive and serious form of skin cancer, with prognosis and treatment
outcome depending heavily on the clinical stage of the disease at the time of diagnosis. Here, we
synthesized a novel '*F-labeled benzamide derivative to target melanoma, and then evaluated its
biological characteristics in small animal models.

Methods: N-(2-(dimethylamino)ethyl)-4-'*F-fluorobenzamide (‘*F-DMFB) was synthesized by reaction
of N-succinimidyl 4-'"*F-fluorobenzoate with N, N-dimethylethylenediamine. The binding affinity of '*F-
DMFB was measured in B16F10 (mouse melanoma) cells with or without L-tyrosine. MicroPET imaging
with '"8F-DMFB was performed in B16F10 xenograft and metastasis mouse models.

Results: The overall non-decay-corrected radiochemical yield of '"*F-DMFB was approximately 10%-—
15%. Uptake of '"*F-DMFB was melanin-specific as cellular uptake in B16F10 increased more than 18-
fold in the presence of L-tyrosine. Biodistribution studies revealed that '*F-DMFB accumulated, and was
retained, in B16F10 xenografts for 120 min (10, 30, 60 and 120 min: 9.24, 10.80, 13.0, 10.59 %ID/g,
respectively) of post-radiotracer injection. Liver uptake of '*F-DMFB decreased from 10 to 120 min and
showed fast clearance (10, 30, 60 and 120 min: 11.19, 5.7, 2.47, 0.4 %ID/g). Furthermore, '*F-DMFB
allowed visualization of metastatic lesions immediately after injection, and was retained in lesions for
over 60 min, with a high tumor-to-background ratio.

Conclusion: "*F-DMFB demonstrated high melanin targeting ability and tumor-specific tumor uptake in
both primary and metastatic lesions in animal models bearing malignant melanoma. '*F-DMFB may be a
potential PET imaging agent for melanoma.

Key words: Malignant melanoma, Metastasis, '*F-labeled benzamide derivative, PET, Molecular imaging
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INTRODUCTION

Malignant melanoma is the most aggressive type of skin cancer, with the highest rates of
metastasis and mortality (/,2). The incidence of metastatic melanoma has increased over the past three
decades, with a mortality rate that continues to rise faster than that of most other cancers (3). In the last
few years we have witnessed an unparalleled change in treatment options for patients with metastatic
melanoma, including development of new therapeutic strategies like targeted therapies and
immunotherapies, which have improved patient prognosis substantially. Despite the paradigm-shifting
success of these novel treatments, their effectiveness is still limited by intrinsic or acquired resistance (3).
Therefore, development of molecular imaging techniques able to precisely diagnose melanoma at the
earliest practicable stage is crucial for improving the survival rate of patients with malignant disease (4).

Over recent decades, the imaging technologies of positron emission tomography (PET), single
photon emission computed tomography (SPECT), magnetic resonance imaging (MRI), computed
tomography (CT) and ultrasound have been studied in terms of their ability to detect melanoma. Of these,
nuclear imaging technologies can visualize specific pathways or biomarkers of the melanoma disease
process using molecular imaging probes. Several radiolabeled probes have been designed and evaluated
for melanoma detection, including antibody-based imaging agents that show specific binding to
melanoma, although technical limitations such as long residence time in the circulation and a slow
penetration rate into the tumor were observed (5,6). N-isopropyl-p-'*I-iodoamphetamine (‘*I-IMP) was
developed originally to measure cerebral blood flow and used to diagnose cerebrovascular diseases like
epilepsy and dementia. An unexpected benefit of '*I-IMP is that after intravenous (i.v.) injection it is
found in high concentrations in tissue regions producing melanin. However, detection of metastatic
melanoma in the lungs and liver has proved difficult because '>*I-IMP shows high accumulation in these

organs (7-10).
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The benzamide structure has selective affinity for the pigment melanin, which is an irregular
polymer produced by melanocytes (/7). In malignant melanoma, the concentration of melanin increases
substantially because elevated tyrosinase activity accelerates melanin biosynthesis. Many different
radiolabeled benzamide derivatives have been investigated and reported for melanoma detection. During
the initial stages of the research, '*’I or '*’I labeled benzamide derivatives were examined with respect to
autoradiography or scintigraphy (/2-15). These probes showed specific uptake by melanoma in vivo,
revealing their potential as diagnostic probes. Following on from these, several *Tc-complexes based on
the structural elements of benzamide were reported for melanoma detection using SPECT (16-19). These
probes were evaluated in B16 murine melanoma-bearing mice and showed tumor-specific uptake;
however, improvements to their targeting ability were needed before they could be applied in clinical
trials. In recent years, the PET radionuclides ®*Ga and '*F, which provide higher spatial resolution, have
been employed to radiolabel benzamide derivatives (/1,20-25). Among them, '*F-P3BZA was evaluated
in melanoma patients as preliminary clinical application and suggests a potential use for melanoma
diagnosis (26). The skeleton structures of these probes are benzamide and aliphatic structures, including
an alkyl linker and amine residue.

Here, we report the synthesis and characterization of N-(2-(dimethylamino)ethyl)-4-'*F-
fluorobenzamide (‘*F-DMFB) for early detection of metastatic melanoma using PET. We modified the
structure of the benzamide derivatives to improve its ability to target melanoma. Biological evaluations,
including in vitro uptake, biodistribution, and microPET studies, were performed in both metastatic
melanoma and primary tumor models. Finally, we demonstrated the superiority of '*F-DMFB as a novel

PET agent for detecting metastatic malignant melanoma.
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MATERIALS AND METHODS

Synthesis of ’F-DMFB

The synthesis scheme for ’F-DMFB is shown in Supplemental Figure 1. O-(N-succinimidyl)-
1,1,3,3-tetramethyl-uronium tetrafluoroborate (TSTU; 215 mg, 0.714 mmol) and N,N-
diisopropylethylamine (DIPEA; 277 mg, 2.14 mmol) were added to a solution of 4-fluorobenzoic acid
(100 mg, 0.714 mmol) in 5 mL of N, N-dimethylformamide. The reaction mixture was stirred for 3 h at 60°C
and then cooled to room temperature. Subsequently, N, N-dimethylethylenediamine (DMEA; 107 mg,
1.21 mmol) was added to the reaction mixture. After stirring at room temperature for 2 h, the mixture was
treated with H,O and extracted with dichloromethane. After evaporation of the solvent, the crude mixture
was purified using silica gel chromatography [dichloromethane (MC):methanol (MeOH) = 10:1] and
obtained as a yellow oil to yield 132 mg (88%) of '"F-DMFB. 'H nuclear magnetic resonance (NMR)
(300 MHz, chloroform-d) ¢ (ppm) 2.23 (s, 6H), 4.48 (t, 2H, J = 3.6 Hz ), 3.47 (q 2H), 7.0 (br, 1H), 7.04
(m, 3H), 7.79 (m, 2H). *C NMR (75 MHz, chloroform-d) & (ppm) 37.2, 45.1, 57.7, 115.4 (J = 12.75 Hz),
129.3 (J=5.25 Hz), 130.7 (J = 2.25 Hz), 164.6 (J = 150 Hz), 166.4. High-resolution mass spectrometry

(Fast atom bombardment) m/z calculated for C;;H;sFN,O [M+H]" = 211.1247; actual = 211.1246.

Radiolabeling of "*F-DMFB

The chemical structures and synthesis scheme for '*F-DMFB are shown in Figure 1 and
Supplemental Figure 2. The N-succinimidyl-4-'*F-fluorobenzoate (‘*F-SFB) was prepared as described
previously, with some modifications (27). Briefly, DMEA (7.6 mg, 86 umol) was added to a solution of
F_SFB in 0.2 mL of dimethyl sulfoxide. After stirring at 60°C for 30 min, the solution was cooled and
injected into a semi-preparative high-performance liquid chromatography column system for purification.

The mobile phase started with 100% solvent A (0.1% trifluoroacetic acid in water) and 0% solvent B (0.1%
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trifluoroacetic acid in acetonitrile) and ramped to 40% solvent A and 60% solvent B at 30 min; flow rate

=3 mL/min [retention time (R¢): 16.15 min].

Stability Study and In Vitro Binding Assay
The stability of '*F-DMFB was analyzed by modification of a previously reported method (28).
ITLC-sg strips developed with MC and MeOH (10 : 1) and were scanned. In vitro binding assay were

performed as previously described (23).

Cell Culture and Cellular Uptake Studies
B16F10 (mouse melanoma), U87MG (human glioblastoma) and CT26 (mouse colon) cells were
cultured in DMEM (B16F10, US7MG) or RPMI (CT26) supplemented with 10% FBS. Cellular uptake

studies were performed and calculated as previously described method (24).

Preparation of Animal Models and Biodistribution Studies

Animal care, animal experiments, and euthanasia were performed in accordance with protocols
approved by the Chonnam National University Animal Research Committee and the Guide for the Care
and Use of Laboratory Animals (29). For the subcutaneous tumor models, Foxnlnu mice (5-6 weeks old)
were injected in the shoulder with B16F10 (1 x 10°) cells, CT26 cells (1 x 10°), or U87MG cells (1 x 107).
The lung metastases were created in C57BL/6 mice (5—6 weeks old) via i.v. injection of B16F10 cells (2
x 10°). The lymph node (LN) metastasis models were generated by injection of BI6F10 cells (2 x 10°in
50 ul DPBS) into the footpad of Foxnlnu mice for 2 min. The biodistribution studies in different organs
were conducted 10, 30, 60, and 120 min after i.v. injection of 7.4 MBq of BE_.DMFB into B16F10-

bearing mice (n = 3 / each time point, tumor size: 100-150 mm?*).
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Small Animal PET

MicroPET images were obtained using a high-resolution small animal PET-SPECT-CT scanner
(Inveon, Siemens Medical Solutions). MicroPET studies of the tumor models (tumor size: 100-150 mm?)
were performed using i.v. injection of "*F-DMFB (7.4 MBq); images were acquired for 10 min. To
compare "*F-DMFB and 2-deoxy-2-'*F-fluoro-D-glucose ('*F-FDG) images of melanoma, mouse models
were injected with "*F-DMFB 1 day after "*F-FDG PET imaging. Regions of interest (ROI) were drawn
over the tumor, liver and muscle on decay-corrected coronal images and analyzed. Acquired images were
reconstructed with a three dimensional ordered subset expectation maximization (OSEM3D) algorithm
and image analysis was performed with PMOD software (PMOD Technologies Ltd, Ziirich, Switzerland)

(30,31). Uptake value was expressed as %ID/g in coronal and transaxial PET images.

Statistical Analysis

The Mann-Whitney U-test was used for statistical analysis. A P value of < 0.05 was considered

statistically significant. All data are expressed as the mean =+ standard deviation.
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RESULTS

Tracer Preparation and In Vitro Stability

F-DMFB was synthesized via one-step procedures between 4-fluorobenzoic acid and DMEA.
The cold form was separated by silica gel chromatography and analyzed by 'H, '*C NMR, and high-
resolution mass spectrometry to confirm its identity (Supplemental Fig. 2). The chemical yield of °F-
DMFB was 75%. Different from cold synthesis, "*F-DMFB was generated via coupling of the *F
prosthetic group "*F-SFB to DMEA. The total labeling time of the '*F-DMFB was within 140 min,
including separation using high-performance liquid chromatography and the overall decay-corrected RCY
was approximately 15%-30%. The identity of '*F-DMFB was confirmed by comparing the retention
times with that of the reference compound (Supplemental Fig. 3). The specific activity of '*F-DMFB was
greater than 5.5 GBg/pmol. When the radiotracer was incubated in human serum at 37 °C for 2 h, the

percentage of the remaining '"*F-DMFB (R, 0.15-0.20) was greater than 95% (Supplemental Fig. 4).

In Vitro Binding and Cellular Uptake Studies

The binding affinity of '*F-DMFB for melanin was assessed using commercial synthetic melanin
(Fig. 2A). '"*F-DMFB showed high binding affinity for melanin (approximately 90%) at 10 min post-
treatment, with binding retained for up to 2 h (86.84 £ 0.48%). Cell uptake studies of '"SF-DMFB were
performed in the B16F10 cell line at 37°C for 1 h. Treatment with L-tyrosine (2 mM) stimulated the
B16F10 cells and changed their color to black, with these black cells then being considered as “activated”
melanoma cells. Compared to inactivated B16F10 cells, the activated cells showed rapid and high
accumulation of '"*F-DMFB at 10 min (1.84 + 0.07% vs. 0.20 + 0.06%), with uptake increasing for 1 h

(2.28 £0.55% vs. 0.12 + 0.01%) (Fig. 2B).
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In Vivo Biodistribution Studies

The in vivo biodistribution of '*F-DMFB was examined in B16F10 tumor-bearing Foxnlnu mice
at 10, 30, 60 and 120 min post-i.v. injection of "*F-DMFB. A high level of radioactivity accumulated in
the tumors, while activity in organs showed rapid washout. Tumor uptake of '*F-DMFB was > 9 %ID/g at
10 min post-radiotracer injection, and 13 %ID/g at 1 h (Table 1). The tumor-to-skin, -lung, -brain, -liver, -
bone and -intestine ratios were 6.54 £1.02, 7.13 £2.44, 12.20 +£5.00, 5.54 +1.27, 13.73 £5.87, and 4.90
+ 0.22, respectively at 1 h post-'*F-DMFB injection (Supplemental Table. 1). Notably, these ratios

increased to at least 20-fold at 2 h post-radiotracer injection.

MicroPET Imaging Studies of '*F-DMFB

Static MicroPET studies of 'F-DMFB were performed in B16F10-bearing Foxnlnu mice, as
well as in CT26 or US7MG xenografts. B16F10 tumors could be visualized clearly at 10 min post-
injection, and tumor uptake increased for 1 h, with excellent tumor-to-background contrast (7.39 + 0.89
%ID/g at 1 h, Fig. 3A). A point of note is that there was no uptake in lung and liver after 30 min. In
addition, only B16F10 tumors were specifically visualized when microPET studies were performed with
B16F10 (8.49 %ID/g) and CT26 (0.85 %ID/g), or BI6F10 (8.34 %ID/g) and U87MG (0.83 %ID/g), cell-
bearing Foxnlnu mice (Fig. 3B and 3C).

In microPET imaging studies of the lung metastasis models, good visualization of the metastatic
region was obtained 1 h after i.v. injection of '"*F-DMFB. Representative maximum intensity projection
(MIP) and axial images of normal and metastatic mouse models collected between 60 and 70 min post-
'"SF.DMFB injection are shown in Figure 4A and 4B. ROI analysis showed that normal lung uptake of
SF-DMFB was 0.53 + 0.13 %ID/g, whereas uptake in lung metastasis was 6.58 + 1.63 %ID/g (n=11, P
< 0.001, Supplemental Fig. 5). Furthermore, 1.93 mm-sized liver metastasis of melanoma was

incidentally visualized by '"*F-DMFB PET (Fig. 4C).
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On the basis of the microPET imaging results from lung metastasis models, we further
investigated the ability of '*F-DMFB to visualize LNs harboring metastatic malignant melanoma in
mouse models. LN metastasis models were established in Foxnlnu mice by direct injection of B16F10
cells into the foot pad. Twenty-one days after cancer cell injection, over 70% of the mice had black-
colored LNs in the popliteal area (Fig. 5A). As shown in Figure 5B, small metastatic popliteal LNs (< 4
mm) were clearly visualized by '"*F-DMFB PET, with a high signal-to-background ratio. Finally,
metastatic LNs were confirmed by histopathologic analysis (Fig. 5C). Furthermore, we evaluated the
sensitivity of 'SF-DMFB to metastatic popliteal LNs of different sizes. All LN metastases (size range: 1—
7.5 mm; n = 5) were homogeneously visualized by '*F-DMFB, regardless of tumor size (Supplemental
Fig. 6).

Finally, we compared PET images of '"*F-DMFB and "*F-FDG in B16F10-bearing Foxnlnu mice
and lung metastasis models. B16F10 tumors were visualized clearly by each radiotracer at 60 min after i.v.
injection; however, different patterns of biodistribution were observed (Fig. 6A). '*F-DMFB accumulated
in tumors and was otherwise rapidly washed out through the bladder, while '®F-FDG showed uptake in
brain, heart, liver, tumor, and bladder. The tumor-to-liver uptake ratios of BE_.DMFB and '®F-FDG at 60
min were 8.04 £ 0.81 and 5.04 + 1.43, respectively (n =9, P <0.01), whereas the tumor-to-muscle uptake
ratios were 15.21 + 1.58 and 13.03 £ 2.40, respectively (n =9, P <0.05). Similar patterns were shown for
PET imaging of each tracer in the lung metastasis models. Lung metastases imaged by '"*F-DMFB showed
excellent metastasis-to-background contrast, while metastases were not prominent on '*F-FDG imaging

because of high background activity in brown adipose tissue and heart (Fig. 6B).

S9



DISCUSSION

Metastasis is a representative characteristic of malignant melanoma and is the cause of the
majority of melanoma-related deaths. The survival rate of malignant melanoma depends on the extent of
the disease; if the malignant melanoma is localized, 5-year survival is 90%; however, if the tumor has
metastasized at the time of diagnosis, 5-year survival is only 6%. Thus, accurate diagnosis of the tumor
location at an early stage is crucial for increasing the probability of survival. In this study, we synthesized
a novel '*F labeled benzamide derivative to target melanin with high affinity, and evaluated its in vitro
and in vivo performance.

Benzamide derivatives for PET are composed of radiolabeled benzamide and an aliphatic
structure that includes an alkyl linker and an amine residue (//,2/-25,32,33). Many researchers have
modified the structure, especially the benzene ring, to improve RCY, melanin targeting ability, or
pharmacokinetic properties. Although RCY was improved, biodistribution studies in mice show that
melanoma uptake of these PET probes is less than 10 %ID/g at 60 min. Instead, we focused on the amine
residue of the benzamide derivatives because melanin can be targeted by aliphatic structures like the N, N-
diethylethylenediamine group (34). Finally, we changed the amine residue from ethyl to methyl, which
resulted in high sensitivity for melanoma detection.

Our cellular and in vivo results indicate that "*F-DMFB has good potential as a molecular probe
to detect melanoma, with high stability and specificity. The in vivo biodistribution study revealed rapid
and high accumulation of "*F-DMFB in the tumor, with stable retention for at least 2 h. Previously, N-[2-
(diethylamino)-ethyl]-4-"*F-fluorobenzamide, which has a benzamide structure with a diethyl amine
residue, showed approximately 6 %ID/g tumor uptake at 1 h post-injection (/1,25). However, '"*F-DMFB
showed 2-fold higher tumor uptake than the previous compound at 1 h (13.00 £ 3.90 %ID/g). Rapid
washout from all examined organs, but not from the tumor, resulted in high tumor-to-organ ratios.

Tumor-to-skin, -lung, -liver, -bone and -intestine ratios are particularly important when developing a PET
S10



agent for malignant melanoma because these organs are common sites for metastasis (35). Interestingly,
brain uptake of '*F-DMFB was observed at 1 and 2 h after injection (1.21 + 0.70, 0.26 + 0.08 %ID/g,
respectively), which means that '*F-DMFB can penetrate the blood-brain barrier. Previous publications
reported that in B16F10-bearing mice, the tumor-to-brain ratio of '"F-FDG was 2.86 + 0.35 at 1 h (11).
However, the tumor-to-brain ratio of '*F-DMFB reached over 12 because of the low normal-brain uptake
of 'F-DMFB; this result demonstrates the potential of '"F-DMFB for imaging of melanoma brain
metastases.

In this respect, "*F-DMFB has excellent in vivo properties as a PET probe to diagnose malignant
melanoma. The biodistribution results were confirmed by microPET imaging, with tumors becoming
visible about 10 min after '*F-DMFB injection, and uptake continuing to increase up until 1 h. Melanin
specificity was also confirmed by PET imaging in non-melanoma-bearing Foxnlnu mice.

A main goal of the present study was to investigate the feasibility of '*F-DMFB for detecting
melanoma metastasis. This was evaluated using murine models of lung, liver, and LN metastasis. We
found that uptake of 'SF-DMFB was more than 12-fold higher in metastatic lung than in normal lung. The
tumor-to-lung or tumor-to-liver ratios of '*F-DMFB were very high in the biodistribution study, and a
small liver metastasis was clearly visualized at 1 h on microPET imaging, with fast washout from the
liver. Comparison studies of '"*F-DMFB and '®F-FDG revealed that the tumor uptake value of '*F-DMFB
was lower than that of '®F-FDG. However, the biodistribution of '*F-DMFB was better than that of '*F-
FDG, which resulted in excellent tumor-to-background contrast. In particular, detection of lung
metastases is difficult on '®F-FDG PET because they can be masked by high uptake in the heart.

In addition, "*F-DMFB demonstrated clear detection of LN metastasis. Regional LN status is the
most important prognostic factor for malignant melanoma patients because the lymphatic system is
invariably involved in spreading melanoma (36,37). Tumor cells enter a lymphatic vessel, transit through

a LN, and then enter the systemic circulation via the thoracic duct (35).
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In the present study, we demonstrated the excellent image quality of '*F-DMFB for detecting
primary and metastatic melanoma. However, it is reported that picolinamide derivatives show higher
performance for malignant melanoma than benzamide derivatives (4). Therefore, we think that
picolinamide derivatives with a dimethyl amine residue may show better performance with respect to

diagnosis of metastatic malignant melanoma.
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CONCLUSION

8F-DMFB was easily synthesized via a coupling reaction and its in vitro and in vivo
characteristics were evaluated. The rapid and prolonged retention of '*F-DMFB in melanoma, but not in
normal organs, suggests that this labeled probe can be used as an imaging agent to obtain high-contrast
PET images of melanoma shortly after its injection. The excellent in vivo kinetics and specific tumor
uptake warrant its further investigation for imaging of melanoma, with '"*F-DMFB having the potential to

be a novel molecular probe for the PET-based diagnosis of malignant melanoma and its metastasis.
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TABLES

Table 1. Biodistribution of '*F-DMFB in Foxnlnu mice bearing B16F10 at 10, 30, 60 and 120 min after

i.v. injection”

10 min 30 min 60 min 120 min
Blood 526+1.02 3.20+0.51 098+0.26  0.16 +0.006
Heart 6.22+0.91 3.07+0.17 1.20+0.38 0.20+0.024
Lung 11.66 =2.91 4.57 +0.65 1.89 +0.63 0.33+0.031
Liver 11.19 £ 0.62 5.76 £ 0.41 2.47+1.05 0.45+0.06
Spleen 13.19 £2.58 5.88+0.83 2.23+0.92 0.34+0.12
Stomach 9.01 £4.51 6.49 £2.35 2.87+0.29 0.82 +0.64
Intestine 12.54 +1.56 7.88 £0.82 2.65+0.80 0.52 £0.09
Kidney 40.42 + 14.69 16.74 £4.91 5.08+1.69 0.93+0.29
Pancreas 10.03 +3.20 473 £0.62 1.77 £0.78 0.20 £0.05
Muscle 5.67+0.60 336+ 1.68 1.44 £0.11 0.34+0.12
Bone 5.07+0.38 2.40 +0.40 1.03 £ 0.47 0
Brain 6.84 +£1.02 2.96 +0.61 1.21+0.70 0.26 £ 0.08
Skin 7.73 £1.63 3.94+1.73 1.96 +0.32 0.37 +£0.07
Eyes 426 +0.50 2.79+0.71 1.05+0.07 0.04 £0.02
Tumor 9.24+2.23 10.80+3.27 13.00£3.90 10.59+1.35

" Data are expressed as %ID/g + standard deviation (n = 3 / each time point).
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FIGURE WITH LEGENDS

FIGURE 1. Chemical structure of '*F-DMFB.
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FIGURE 2. (A) In vitro binding of "*F-DMFB to 2 mg melanin at 37°C for 10, 30, 60 and 120 min. (B)
In vitro uptake of '*F-DMFB by B16F10 cells in the presence/absence of L-tyrosine at 10, 30 and 60 min,

including a photograph of BI16F10 cell pellets in the absence (left) or presence (right) of L-tyrosine.
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FIGURE 3. (A) MicroPET images of mice bearing BI6F10 at 10, 30 and 60 min after injection of '*F-
DMEFB. (B and C) MicroPET images of mice bearing BI6F10 and CT26 (B), and B16F10 and U87MG
(C) at 60 min post-injection of 'F-DMFB (white arrow: B16F10; yellow arrow: CT26; red arrow:

US7MQG).

FIGURE 4. Maximum intensity projection (MIP) (upper) and transaxial (lower) images of a (A) normal
and (B) lung metastasis model (C57BL/6) at 60 min post-injection of '*F-DMFB. (C) Coronal microPET

image of a B16F10 liver metastasis model (Foxnlnu) at 60 min post-injection of '*F-DMFB.
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FIGURE 5. (A) Photograph of a B16F10 LN metastasis model. (B) MicroPET, CT and PET/CT fusion
images of a BI6F10 LN metastasis model at 60 min post-injection of '*F-DMFB (white arrow: LN

metastasis region). (C) Pathological examination of a LN metastasis.
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1SF-DMFB 1F-DMFB

FIGURE 6. MicroPET imaging of '®F-FDG and "*F-DMFB in mice bearing B16F10. (A) Coronal images

at 60 min post-injection. (B) MIP (upper) and transaxial (lower) image at 60 min post-injection.
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Supplemental Figure 1. Synthesis scheme for '’F-DMFB.
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Supplemental Figure 2B. "H NMR spectrum of ’F-DMFB.
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Supplemental Figure 2C. °C NMR spectrum of "’F-DMFB.
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Supplemental Figure 3. (A) Purification of "F-DMFB using semi-preparative HPLC. (B) HPLC

chromatogram of '*F-DMFB, with its non-radioactive compound.
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Supplemental Figure 4. '*F-DMFB stability in human serum after incubation at 37 °C for 10, 30, 60 and

120 min.
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Supplemental Figure 5. Uptake value in normal lung and lung metastasis at 60 min after '"*F-DMFB

injection.
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Supplemental Figure 6. MicroPET, CT and PET/CT fusion images of a BI6F10 LN metastasis model at

60 min post-injection of '*F-DMFB (white arrow: LN metastasis region).
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Supplemental Table 1. Tumro-to-organ ratios of '"*F-DMFB in a BI6F10 tumor-bearing Foxnlnu mouse

model at 10, 30, 60 and 120 min after i.v. injection (n = 3 / each time point)

10 min 30 min 60 min 120 min
Tumor-to-lung 0.85+0.41 2.37+0.63 7.13+2.44 31.81 £5.87
Tumor-to-liver 0.83+0.24 1.90 + 0.66 5.54+1.27 23.73+£2.24

Tumor-to-intestine 0.75+0.22 1.39+0.47 490+0.22 20.76 £ 3.67

Tumor-to-bone 1.82+0.45 4.47+0.93 13.73 £5.87
Tumeor-to-brain 1.40 £ 0.55 3.83+1.62 12.20+5.00 43.40+13.43
Tumor-to-skin 1.28 £ 0.60 2.79+£0.91 6.54 +1.02 28.99 +£2.05
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