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Radiolabeled benzamides have been reported to be attractive agents for targeting malignant melanoma
as they bind melanin and display high accumulation in melanoma cells. Herein, we report the synthesis
and bioevaluation of a novel 68Ga-labeled benzamide as a potential PET agent for malignant melanoma.
The novel radiotracer was synthesized in good radiochemical yields (80% decay corrected yield) and high
specific radioactivity (10 GBq/lmol). Cellular uptake of 68Ga-SCN-NOTA-BZA was significantly higher in
B16F10 cells (mouse melanoma) treated with L-tyrosine. Biodistribution and micro-PET studies of 68Ga-
SCN-NOTA-BZA in B16F10-bearing mice showed selective uptake into the tumor. The radiotracer was
cleared via renal excretion without further metabolism. These results demonstrate that 68Ga-SCN-
NOTA-BZA is a potential PET probe for malignant melanoma.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

Malignant melanoma initiates in melanocytes, the pigment cells
present in the skin, and develops from an existing mole or freckle.
Malignant melanoma is the most acute form of skin cancer.1

Because it may spread quickly to other parts of the body (i.e.,
metastasize), melanoma occurring anywhere on the body can
cause death.2 Moreover, incidence of malignant melanoma is
increasing faster than that of any other cancer worldwide.3–5 Early
detection and accurate staging are crucial to achieving a positive
outcome through therapy.6,7

Positron emission tomography (PET) is a non-invasive imaging
method that can be used to determine the distribution of radioac-
tive agents with high resolution (1–2 mm) and sensitivity (10�11–
10�12 M).8,9 PET has become an important tool for the diagnosis
and evaluation of cancer and cancer metastasis.

The most commonly used radionuclides for PET are cyclotron-
produced 11C and 18F. Due to their short half-lives (11C: 20.39 min,
18F: 109.8 min), they must be used near the cyclotron. An alternative
approach is the use of radiometals, such as 64Cu, 68Ga, and 86Y. The
isotope 68Ga is easily produced from commercially available
ll rights reserved.

: +82 2 2268 8204.
68Ge/68Ga generators, allowing it to be prepared without a cyclo-
tron.10,11 The generator can be eluted several times per day, allowing
for cost-effective and constant production of 68Ga-labeled com-
pounds.12 68Ga is formed as the decay product of the long-lived
parent radionuclide 68Ge (t1/2 = 270.8 days), allowing use of the
generator for almost one year.13 There is great interest in 68Ga
because it exhibits physical properties suitable for PET imaging,
including a high positron yield of 89% and a half-life of 68 min.14–16

Bifunctional chelating agents (BCA), such as 1,4,7,10-tetra-aza-
cyclododecane-1,4,7,10-tetraacetic acid (DOTA) and 1,4,7-triazacy-
clononane-1,4,7-triacetic acid (NOTA), are widely used to form
complexes with 68Ga. NOTA has been reported to be particularly
excellent at chelating Ga3+ ions due to the formation of a highly
stable complex.17

In this study, we conjugated a benzamide derivative with a
NOTA-based bifunctional chelator and labeled the NOTA-benzam-
ide conjugates with 68Ga. Benzamide derivatives display specific
binding to melanin. Several radiolabeled benzamide derivatives,
such as N-(2-diethylaminoethyl)-4-[125I]-iodo-benzamide ([125I]
IBZA),18,19 N-(2-diethylaminoethyl)-4-[123I]-iodo-benzamide [123I]
IBZA20 N-(2-diethylaminoethyl)-2-[123I]-iodobenzamide ([123I]
IBZA2), 21,22 N-(2-diethylaminoethyl)-3-[123/131I]-iodo-4-methoxy-
benzamide,23 2-hydroxy-3-[123I]-iodo-6-methoxy-N-[(1-ethyl-
2-pyrrolidinyl)methyl]benzamide,24 [99mTc]-oxotechnetium-bis
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(aminethiol)benzamide,25 and [99mTc]-oxotechnetium-bis-ami-
nethiol-N-(2-diethylaminoethyl)benzamide,26 have been devel-
oped for single photon emission computed tomography (SPECT)
and investigated for use in the diagnosis of melanoma. These radio-
labeled derivatives for SPECT exhibit selective uptake by melanoma
tumors and are useful in in vivo imaging. Moreover, the use of
[123I]IBZA27 and [123I]IBZA2

28 for melanoma imaging in patients
has been studied. Recently, the use of 18F-labeled benzamide
(N-[2-(diethylamino)-ethyl]-4-[18F]-fluorobenzamide)29,30 for PET
was evaluated in a melanoma mouse model. This study showed its
potential as a melanoma targeting agent. Complexes of 68Ga are
potential alternatives to 18F-labeled compounds. In the present
study, we report the synthesis, characterization, and preliminary
biological evaluation of 68Ga-SCN-NOTA-BZA.

2. Results and discussion

2.1. Chemistry

Ga-SCN-NOTA-BZA was synthesized as shown in Scheme 1. The
precursor, SCN-NOTA-BZA, was prepared by reacting 4-amino-N-
(2-(diethylamino)ethyl)benzamide with p-SCN-Bn-NOTA in the
presence of triethylamine (TEA) as a base at room temperature
overnight. The resulting reaction mixture was purified by semi-
preparative HPLC (gradient 10% of H2O for 5 min and 10–70% of
Scheme 1. Chemical synthesis of Ga-SCN-NOTA-BZA. Reagents and conditions: (a) p-SCN
acetate buffer (pH 5), 100 �C, 30 min.

Figure 1. In vitro binding of 68Ga-SCN-NOTA-BZA to melanin. (A) Effect of incubation time
(B) Effect of melanin concentration (0.125, 0.25, 0.5, 1.0, and 2.0 mg/10 mL) for 1 h incuba
MeCN for 30 min; flow rate, 2 mL/min; 240 nm; tR, 12 min) to
obtain SCN-NOTA-BZA (75%) in high purity. Chelation of Ga3+ with
SCN-NOTA-BZA was performed in aqueous solution by mixing
SCN-NOTA-BZA and GaCl3 in a 1:1 molar ratio. Purification of
Ga-SCN-NOTA-BZA was performed by semi-preparative HPLC (gra-
dient, 0–100% of MeCN for 30 min; flow rate, 3 mL/min; 240 nm;
tR, 14 min), with a 60% yield. Compound identity was confirmed
by NMR and mass spectrometry (Supplementary data, Fig. S1–S6).

2.2. Radiochemistry

68Ga was eluted from a 68Ge/68Ga generator by 0.1 N HCl and
used directly for the reaction after adjusting the pH. Radiolabeling
was conducted at a pH of 3 (1 M sodium acetate buffer, pH 5). A solu-
tion of 30 lg of SCN-NOTA-BZA in water (100 lL) was then added to
a reaction vessel containing 68Ga, and the mixture was heated
at 100 �C for 10 min. 68Ga-SCN-Bn-NOTA-benzamide (68Ga-SCN-
NOTA-BZA) was separated from the reaction mixture by semi-pre-
parative HPLC. The identity of 68Ga-SCN-NOTA-BZA was confirmed
by co-injection with a non-radioactive reference compound
(Ga-SCN-NOTA-BZA) using analytical HPLC. The entire labeling pro-
cedure was completed within 50 min, including the radioisotope
incorporation, HPLC purification, rotary evaporation and formula-
tion in saline, with a labeling efficiency in the 80–85% (decay-cor-
rected yield) range. The radiochemical purity was greater than 97%
-Bn-NOTA, CHCl3, triethylamine, room temperature, 24 h; (b) GaCl3, 0.5 M sodium

(30, 60, 90, and 120 min) at 37 �C. Data points are means ± SD of three measurements.
tion at 37 �C. Data points are the means ± SD of three measurements.



Figure 2. Cellular uptake of 68Ga-SCN-NOTA-BZA in B16F10 cells. Photo shown is of
a B16F10 cell pellet (non-treated (left) and treated (right) with 2 mM L-tyrosine for
24 h). All results are expressed as a percentage of applied radioactivity and are the
means ± SD of three measurements.
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and the specific activity at the end of synthesis was 10 GBq/lmol
(Supplementary data, Fig. S7).

2.3. Partition coefficient (logP) and in vitro stability

The logP of the tracer was determined in a mixture of 1-octanol
and phosphate buffered saline (PBS, pH 7.4). The measured logP
value of 68Ga-SCN-NOTA-BZA was�3.25 ± 0.05. The low logP value
indicates that the compound is hydrophilic.

The in vitro stability of 68Ga-SCN-NOTA-BZA in human plasma
was evaluated at 37 �C. Stability was examined by ITLC-SG devel-
oped with 0.1 M Na2CO3 and 0.1 M HCl as eluents after 0.5, 1, 2, 3,
and 4 h incubation time. The radiochemical purity of the tracer
was >99% at 30 min and >97% after 4 h. 68Ga-SCN-NOTA-BZA was
found to be stable for up to 4 h at 37 �C (Supplementary data, Fig. S8).
Figure 3. Biodistribution studies in B16F10-bearing mice at 60 and 120 min after a
administered activity (injected dose) per gram of tissue (% ID/g, n = 6). The tumor upt
injection.
2.4. In vitro studies

2.4.1. In vitro binding to melanin
To investigate the binding of 68Ga-SCN-NOTA-BZA to melanin,

its binding affinity was assessed for effects of incubation time
and melanin concentration. Tyrosine-melanin (Sigma) was used
for in vitro melanin binding studies. 68Ga-SCN-NOTA-BZA uptake
was dependent on the incubation time. Melanin uptake of
68Ga-SCN-NOTA-BZA was rapid and linearly increased with time,
reaching approximately 80% after 30 min and increasing to 90%
after 120 min, for a melanin concentration of 0.5 mg per 10 mL
(Fig. 1A). The uptake of 68Ga-SCN-NOTA-BZA was also dependent
on the concentration of melanin. The uptake increased gradually
with increase in the concentration, showing almost a first order
kinetics (Fig. 1B).

2.4.2. Cellular uptake studies
The melanin-dependent cellular uptake of 68Ga-SCN-NOTA-BZA

was evaluated using B16F10 (mouse melanoma) cells treated with
L-tyrosine, which is the main substrate in the synthesis of melanin
via the oxidative enzyme, tyrosinase. Treatment of B16F10 cells
with L-tyrosine (2.0 mM) for 24 h noticeably darkened the cells
compared with untreated cells (control cells) (Fig. 2). Cellular up-
take values of 68Ga-SCN-NOTA-BZA in B16F10 cells over incubation
periods of 0.5, 1, and 2 h are shown in Figure 2. Cells treated with
L-tyrosine showed a significantly increased uptake of 68Ga-SCN-
NOTA-BZA. Uptake by cells treated with L-tyrosine increased from
0.47% ± 0.04 at 0.5 h to 1.07% ± 0.05 at 2 h and was approximately
10-fold higher than that of control cells (0.048% ± 0.008 at 0.5 h to
0.096% ± 0.005 at 2 h).

The in vitro studies clearly demonstrate that 68Ga-SCN-NOTA-
BZA selectively binds to melanin.

2.5. In vivo evaluation

2.5.1. Biodistribution studies
The radioactivity distribution was measured in B16F10-bearing

C57BL mice (n = 6) at 60 and 120 min after iv injection of
68Ga-SCN-NOTA-BZA. As shown in Fig. 3, the highest uptake of
n iv injection of 68Ga-SCN-NOTA-BZA. Data are expressed as the percentage of
ake of 68Ga-SCN-NOTA-BZA was 1.57 ± 0.66% ID/g at 60 min after the radiotracer



Figure 4. Coronal micro-PET imaging of B16F10-bearing mice of 68Ga-SCN-NOTA-BZA. Shown are images at 0.5 (A), 1 (B), and 2 h (C) after an injection of 68Ga-SCN-NOTA-
BZA. B, bladder; K, kidney; T, tumor.
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68Ga-SCN-NOTA-BZA was found in the kidneys (5.09 ± 2.16% ID/g at
1 h) and in tumors (1.57 ± 0.66% ID/g at 1 h). In contrast, the lower
values of uptake in the liver (0.62 ± 0.02% ID/g at 1 h) and intestine
(0.93 ± 0.11% ID/g at 1 h) as compared to the kidneys indicated the
predominance of the renal excretion route. Uptake by blood and
other organs, including the heart, lung, spleen, pancreas, and muscle
was very low. The tumor-to-blood (3.37 ± 0.3) and tumor-to-muscle
(8.28 ± 1.41) ratios were very high. These results suggest that 68Ga-
SCN-NOTA-BZA is a promising melanoma imaging agent.

2.5.2. Small-animal PET studies
The melanoma mouse model biodistribution studies indicate

that 68Ga-SCN-NOTA-BZA can be a suitable tracer for melanoma
imaging. To confirm the feasibility of using 68Ga-SCN-NOTA-BZA
to detect malignant melanoma in vivo, micro-PET scans were per-
formed on a B16F10 tumor model at 0.5, 1, and 2 h after iv injec-
tion. The B16F10 tumors were clearly visualized with good
contrast, with tumor to background contrast recorded at each time
point (Fig. 4). 68Ga-SCN-NOTA-BZA was excreted mainly through
the kidneys, as predicted from the biodistribution study. The trend
of increasing uptake in the tumor regions over time allowed
68Ga-SCN-NOTA-BZA to accumulate in melanoma cells. Uptake of
68Ga-SCN-NOTA-BZA into tumor cells in the B16F10-bearing model
was significant, demonstrating the specific targeting of the tracer
in the melanoma tumor model.
3. Conclusion

In this study, we described the synthesis and in vitro and in vivo
characterization of 68Ga-SCN-NOTA-BZA for malignant melanoma
imaging. 68Ga-SCN-NOTA-BZA was synthesized with 80% radio-
chemical yield with good radiochemical purities and high specific
activity. 68Ga-SCN-NOTA-BZA showed high uptake by melanin in a
time-dependent fashion. The biodistribution of 68Ga-SCN-NOTA-
BZA demonstrated its targeting of melanoma through specific
tumor uptake. Furthermore, micro-PET studies of 68Ga-SCN-NOTA-
BZA in a melanoma model showed that the tracer accumulates in
tumor cells. These in vitro and in vivo results suggest that
68Ga-SCN-NOTA-BZA could be a promising PET probe for malignant
melanoma.
4. Materials and methods

4.1. General

2-(4-Isothiocyanatobenzyl)-1,4,7-triazacyclononane-1,4,7-tria-
cetic acid (p-SCN-Bn-NOTA) was purchased from Futurechem
(Seoul, Korea). All other reagents were purchased from Sigma–Al-
drich (St. Louis, MO, USA) and were used without further purifica-
tion. 1H and 13C NMR spectra were recorded on a JEOL ECA-500
FT-NMR spectrometer (500 MHz for 1H and 125 MHz for 13C; Jeol,
Tokyo, Japan). Spectra were recorded in D2O and chemical shifts
are reported in ppm relative to tetramethylsilane (TMS) as an
internal standard. Mass spectra were recorded on a JEOL
JMS-AX505WA spectrometer (Tokyo, Japan), using fast atom bom-
bardment (FAB) methods (FAB+), at the National Center for Inter-
University Research Facilities (Seoul, Korea). HPLC was performed
using a SP930D pump, UV730D UV detector (Young-Lin Inc., Korea),
and FC-3200 high energy gamma detector (Bioscan, USA) to mea-
sure radioactive flow. The UV detection wavelength was 240 nm
for all experiments. Both semi-preparative (Phenomenex Luna,
C18, 10 mm � 250 mm) and analytical (Phenomenex Gemini C18,
4.6 mm � 250 mm) reverse phase HPLC columns were used. The
68Ge/68Ga-generator was obtained from Eckert & Ziegler (Berlin,
Germany). Instant thin layer chromatography-silica gel (ITLC-SG)
plates were purchased from Merck (Darmstadt, Germany). A CRC-
712MH radioisotope calibrator (Capintec Instruments, USA) was
used for radioactivity measurements. 68Ga analysis was performed
with a 1480 WIZARD 3 gamma counter (Perkin Elmer, Waltham,
MA, USA). PET studies were performed using micro-PET (Inveon,
Siemens).

4.2. Chemistry

4.2.1. Synthesis of SCN-Bn-NOTA-benzamide (SCN-NOTA-BZA)
A mixture of p-SCN-Bn-NOTA (0.05 g, 0.09 mmol) and 4-amino-

N-(2-(diethylamino)ethyl)benzamide (0.030 g, 0.11 mmol) in CHCl3

(1 mL) containing TEA (45 lL, 0.27 mmol) was stirred 24 h at room
temperature. The solvent was evaporated under reduced pressure.
The resulting product was purified by semi-preparative HPLC (gradi-
ent 10% of H2O for 5 min and 10–70% of MeCN for 30 min; flow rate,
2 mL/min; 240 nm; tR, 12 min) to give SCN-NOTA-BZA as a pale
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yellow solid (46 mg, 75%). MS (FAB) m/z 686, (M+H)+; HRMS of
C33H48N7O7S 686.3336 (calculated) and 686.3340 (observed); 1H
NMR (500 MHz, D2O): d 7.68 (d, 1H), 7.34 (d, 2H), 7.20 (m, 4H),
3.67–3.65 (br, 2H), 3.54–3.50 (br, 2H), 3.39–3.29 (br, 4H), 3.20–
3.12 (br, 6H), 3.09–2.99 (br, 8H), 2.92–2.52 (br, 3H), 1.20–1.14 (br,
8H); 13C NMR (125 MHz, D2O): d 179.3, 178.5, 176.3, 174.4, 169.8,
142.0, 136.8, 136.1, 130.3, 130.0, 129.8, 128.8, 128.2, 126.0, 125.6,
124.5. 60.6, 57.8, 57.6, 57.2, 57.1, 52.4, 52.1, 51.6, 50.6, 47.6, 46.6,
46.0, 43.5, 34.9, 33.7, 33.6, 8.2, 8.1.
4.2.2. Synthesis of Ga-SCN-Bn-NOTA-benzamide (Ga-SCN-NOTA-
BZA)

The non-radioactive reference compound Ga-SCN-NOTA-BZA
was prepared by reacting SCN-NOTA-BZA with one molar equiva-
lent of GaCl3 in water. The pH was adjusted to 3, as measured by
pH test paper, through addition of 0.5 M sodium acetate solution,
and the mixture was stirred for 30 min at 100 �C. The reaction mix-
ture was purified by RP-HPLC (gradient, 100% of H2O for 5 min and
0–100% of MeCN for 30 min; flow rate, 3 mL/min; 240 nm; tR,
14 min). MS (FAB) m/z 753, (M+H)+; HRMS of C33H45GaN7O7S
752.2357 (calculated) and 752.2350 (observed); 1H NMR
(500 MHz, D2O): d 7.62 (m, 2H), 7.32 (m, 2H), 7.18 (m, 4H), 3.70–
3.55 (br, 6H), 3.43 (br, 1H), 3.34–3.13 (br, 8H), 3.12-2.99 (br, 6H),
2.96–2.71 (br, 4H), 1.12–1.08 (m, 8H); 13C NMR (125 MHz, D2O):
d 181.1, 147.8, 174.5, 174.2, 169.7, 130.0, 129.9, 129.8, 129.2,
128.4, 128.3, 124.6, 115.0, 65.3, 62.3, 61.9, 52.6, 51.1, 50.7, 47.9,
47.8, 47.7, 46.7, 34.9, 33.0, 23.1, 8.3, 8.2
4.3. Radiolabeling of 68Ga-SCN-Bn-NOTA-benzamide (68Ga-SCN-
NOTA-BZA)

For the radiolabeling experiment, 68GaCl3 (185–259 MBq) was
eluted from a 68Ge/68Ga-generator using 0.1 M HCl. SCN-NOTA-
BZA (30 lg) was added to the HCl solution containing 68Ga, fol-
lowed by 1 M sodium acetate buffer (pH 5) to adjust the pH 3.
The mixture was stirred for 10 min at 100 �C. The solution was
cooled and injected into a semi-preparative HPLC column system
equipped with a UV detector and a high energy gamma detector
to purify the 68Ga-SCN-NOTA-BZA (gradient, 0–100% of MeCN for
30 min; flow rate, 3 mL/min; 240 nm; tR, 14 min). The identity of
the radioproduct was confirmed by comparing its retention time
with the non-radioactive Ga-SCN-NOTA-BZA using RP-HPLC.
68Ga-SCN-NOTA-BZA was dried and dissolved in saline (0.9% NaCl
aqueous solution) in a sterile multidose vial for in vitro and
in vivo experiments. The total reaction time of 68Ga-SCN-NOTA-
BZA was less than 50 min, and the overall decay-corrected radio-
chemical yield was approximately >80%. Radiochemical purity
was >97%, as determined by analytical HPLC (with the same gradi-
ent as used for semi-preparative HPLC). The specific activity of
68Ga-SCN-NOTA-BZA was 10 GBq/lmol.

4.4. Lipophilicity

The logP was measured by mixing 0.37 MBq of 68Ga-SCN-
NOTA-BZA with 1-octanol (3 mL) and sodium phosphate buffer
(PBS, 3 mL; pH 7.40) in a test tube. The test tube was vigorously
stirred for 20 min at room temperature, then centrifugated at
3000 rpm for 5 min. Aliquots of 100 lL PBS and 100 lL 1-octa-
nol were removed and counted on a gamma counter. The logP
value was calculated by comparing the ratio (in cpm/ml) of 1-
octanol to that of PBS and expressed as logP = log [cpm/ml of
1-octanol /cpm/ml of PBS]. The experiment was performed in
triplicate.
4.5. In vitro stability

For the labeling stability test, 68Ga-SCN-NOTA-BZA (0.37 MBq/
100 lL) was incubated with 1.0 mL of human serum in a 37 �C
water bath 0.5, 1, 2, 3, and 4 h and then analyzed by ITLC-SG;
0.1 M Na2CO3 (68Ga3+ remained at the origin, and labeled com-
pounds moved with the solvent front) and 0.1 M HCl (68Ga3+

moved with the solvent front, and labeled products remained at
the origin) were used as eluents. All assays were performed in
triplicate.

4.6. In vitro binding to melanin

The uptake of 68Ga-SCN-NOTA-BZA was measured with differ-
ent incubation times and melanin concentrations. For the determi-
nation of 68Ga-SCN-NOTA-BZA uptake rates versus the incubation
time, 68Ga-SCN-NOTA-BZA (0.74 MBq) was incubated in 0.5 mg/
10 ml melanin in water suspension during 0.5, 1, 1.5, and 2 h
(using triplicate samples for each time) at 37 �C with stirring. To
assess the effect of the incubation time on 68Ga-SCN-NOTA-BZA
uptake rate,68Ga-SCN-NOTA-BZA (0.74 MBq) was incubated with
five different melanin concentrations equal to 0.125, 0.25, 0.5, 1,
and 2 mg/10 ml in water suspension (using triplicate samples for
each concentration) for a 1 h at 37 �C with stirring. After incuba-
tion, the tubes were centrifuged at 30,000 g for 10 min, and ali-
quots of the supernatant were counted in a gamma counter.
Control tubes contained the same radioactive preparation without
melanin. The differences between the activities of aliquots from
the supernatants of the test tubes (with melanin) and the control
tubes (without melanin) allowed for the calculation of the percent-
age of unbound complexes. The experiment was carried out in
triplicate.

4.7. Cellular uptake studies

Cellular uptake studies were performed on B16F10 cells.
B16F10 cells were cultured in Dulbecco’s modified Eagle high-glu-
cose medium (Gibco Life Sciences) supplemented with 10% fetal
bovine serum (FBS) and 1% penicillin–streptomycin. The cells were
incubated at 37 �C in a 5% CO2 in air atmosphere.

Cells were sub-cultured in 12-well plates (1 � 106 B16F10 cells)
and pretreated with 2 mM L-tyrosine for 24 h. Non-treated cells
were used as a control. The cells were incubated at 37 �C for 0.5,
1, or 2 h with 0.74 MBq of 68Ga-SCN-NOTA-BZA. After incubation,
the supernatant was removed. Subsequently, cells were washed 3
times with cold PBS to remove surface-bound radioactivity. The
cells were suspended in 0.1% sodium dodecyl sulfate (SDS) in
PBS. The radioactivity of the supernatant and cells was determined
by a gamma counter. Data are expressed as the accumulation ratio
(%) ± SD calculated by dividing the radioactivity in the pellet by the
total radioactivity (supernatant + cell pellet).

4.8. Biodistribution studies

Animal care, all 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 published by the National Institutes
of Health (NIH publication 85-23, revised 1985).

Biodistribution of radioactivity after injection of 68Ga-SCN-
NOTA-BZA were investigated. 68Ga-SCN-NOTA-BZA (3.7 MBq) was
intravenously injected in B16F10-bearing C57BL mice (18–20 g,
Orient, Gyeonggi-do, Korea). Mice were sacrificed by cervical dislo-
cation at 60 and 120 min after injection (n = 3 per time). Blood
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samples were collected by heart puncture, and brain, blood, heart,
lung, liver, spleen, stomach, intestine, kidney, pancreas, bone, mus-
cle, eyes, skin, and tumor tissues were dissected and weighed.
Radioactivity in these samples was measured using a gamma coun-
ter. The radioactivity determinations were normalized to the
weight of the tissue and the amount of radioactivity injected to
obtain the% ID/g.

4.9. Micro-PET studies

PET scans were obtained using an Inveon PET Scanner (Siemens
Medical Solutions, USA). B16F10-bearing mouse model (18–20 g,
Orient, Gyeonggi-do, Korea) were used in the PET study. Mice were
anesthetized by ketamine hydrochloride (100 mg/kg) and xylazine
hydrochloride (2.5 mg/kg). B16F10-allograft mice were imaged at
0.5, 1, and 2 h after iv injection of 3.7 MBq of 68Ga-SCN-NOTA-BZA.
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