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BERSAGLI

The additional uncontrolled experiments were performed with
fixed voltages in the range of 3.5–4.5 V yielding initial currents of
10–55 mA. The NiCl2 concentration in the stock electrolytic solu-
tions was calculated to contain approximately 30 mg/ml of Ni.
Electrodeposition experiments were performed with 2 ml of this
solution ending with approximately 60 mg of elemental Ni depos-
ited on an area of 0.5 cm2, obtaining a thickness of 135 mm. This is
a thin target for 11 MeV protons with an exit energy of 6 MeV, as
determined using data from the SRIM code (Ziegler, 2004). Both
the current and the pH of the electrolytic solution tended to
decrease during the electrodeposition process. More than 85% of
Ni was deposited in the first 2 h reaching almost quantitative

plating (497%) in 10–20 h, depending on the current density. The
amount of nickel left in the electrolytic solution was monitored by
Ni2þ analytical test strips while the percentage of plated nickel
was determined by weight of the back substrate. Typically,
smoother depositions were obtained when using low currents
while a more coarse-grained finish was obtained with high
currents. Experiments carried out with a lower concentration of
Ni (15 mg/ml) were performed similarly, but the electrodeposition
time was approximately twice as much compared to electrodepo-
sitions made with a Ni concentration of 30 mg/ml. No difference
other than color appearance was noticed in electrodepositions at
room temperature and 55 1C. In general, depositions at 55 1C were

Fig. 2. Representative targets obtained in experiments performed under controlled conditions. Electrodeposition conditions for these targets are summarized in Table 1.

Fig. 3. Examples of the different appearances and finishes obtained in experiments performed under uncontrolled conditions at room temperature. Images at the bottom
row were obtained in an optical microscope ("10) and show a smooth (left), a fine grained (center) and a coarse-grained (right) target. Concentration of H3BO3, initial
current and electrodeposition time is given.

J.C. Manrique-Arias, M.A. Avila-Rodriguez / Applied Radiation and Isotopes 89 (2014) 37–41 39
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Figure 1. The 64Ni plating vessel. (a) Illustration of new 64Ni plating vessel by scheme; (b) Picture of 
the actual electric plating unit. 

2.2. Quality Control of 64Ni Target 

The quality of the 64Ni solid target prepared above was evaluated by a number of physical 
techniques, to determine the uniformity, to characterize the metallic impurities, and to measure the 
thickness of 64Ni layer on Au-disk. The SEM (scanning electron microscopy) image (Figure 2b) of 
the 64Ni solid target showed the uniform layer of Ni on Au surface. The EDS (energy dispersive 
X-ray spectroscopy) (Table 1 and Figure 2c) results showed no significant amount of metallic 
impurities in the 64Ni layer. The 64Ni target thickness on Au-disk was measured to be 10.73 ΐm by 
alpha step apparatus (Figure 2d). 

Table 1. The metallic impurities in the plated 64Ni target, analyzed by EDS. 
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The quality of the 64Ni solid target prepared above was evaluated by a number of physical
techniques, to determine the uniformity, to characterize the metallic impurities, and to measure the
thickness of 64Ni layer on Au-disk. The SEM (scanning electron microscopy) image (Figure 2b) of the
64Ni solid target showed the uniform layer of Ni on Au surface. The EDS (energy dispersive X-ray
spectroscopy) (Table 1 and Figure 2c) results showed no significant amount of metallic impurities
in the 64Ni layer. The 64Ni target thickness on Au-disk was measured to be 10.73 µm by alpha step
apparatus (Figure 2d).
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Bladder Cancer



64Cu2+ in prostate cancer

(SUVmax). The cumulated activity from the non decay-

corrected time/activity curves (Fig. 1) of the selected or-
gans (as percentage of the injected activity, %IA) were

calculated and entered into Olinda/EXM software [16] to

estimate organ absorbed doses.

MRI

Data acquisition was performed using 1.5 T scanner

(MAGNETOM! Avanto Siemens Healthcare, Erlangen,
Germany) with a 30 mT/m maximum gradient capability.

The endorectal MR imaging was performed using an

endorectal coil and obtaining a multiparametric MRI
(mMRI), by means of associating T1- and T2-weighted

imaging (T1/T2WI), with functional sequences such as

diffusion-weighted imaging (DWI), dynamic contrast-

enhanced imaging (DCE-MRI). Conventional MR imaging

study consisted of an axial T1-weighted sequence (TR
577/TE 10). The T1-weighted sequence was acquired at a

section thickness of 4 mm, a 240 9 320 matrix, and a

210 9 210 mm field of view (FOV). The T2-weighted
sequence (TR 4370/TE 97) was acquired at a section

thickness of 4 mm, a 240 9 320 matrix, and a

230 9 230 mm field of view (FOV). The DCE-MRI was
acquired at a section thickness of 2.5 mm, a 216 9 288

matrix, and a 240 9 320 mm field of view (FOV).

Results

Visual image analysis and activity quantification

64CuCl2 showed a rapid uptake in liver and renal cortex

10 min after administration. There were no adverse or

clinically detectable pharmacologic effects in any of the
patients.

Due to a lack of excretion of the radiotracer via the

kidneys, the lesions in the abdomen and pelvic area were
not hampered. Detection rate of primary PC was 83 %,

taking into account the equivocal result in one patient as

negative (nr. 4). 64CuCl2 uptake (expressed as SUVmax)
was slightly higher in PC of naı̈ve patients than in patients

under bicalutamide therapy (mean SUVmax after 10 min

and 1 h 8.1 and 7.0 vs. 4.0 and 4.5) (Table 2).
Two patients with suspected lymphadenopathy at MRI

([10 mm diameter) had no enhanced 64CuCl2 uptake in

Table 2 Prostate gland SUV max at 10 min and 1 h PET/CT scans

Prostate gland SUV max

Patients 10 min scan 1 h scan

Ptl-ADT 4.16 5.44

Pt2-surgery and ADT NA NA

Pt3-ADT 3.9 3.49

Pt4-no ADT 3.51 4.96

Pt5-no ADT 4.71 3.96

P16-no ADT 12.11 10.58

Pt7-NOADT 12.1 8.51

NA not applicable

Fig. 2 MRI (left image) and
PET/CT images (right image):
Enhanced uptake of 64CuCl2 in
a pelvic lymph node

Ann Nucl Med (2015) 29:482–488 485
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