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Abstract
Introduction Despite the significant research activity in the design and validation of new PSMA-targeting agents, prostate 
cancer (PCa) remains the second most common cancer in men worldwide. PSMA-specific labeled monoclonal antibodies 
(mAbs) demonstrated a discrete effectiveness in the clinic, but with some drawbacks due to their large size. To circumvent 
these problems, mAbs-derived fragments have been investigated, since they retain the high affinity of the parent mAb for 
the target, being also endowed with a more favorable pharmacokinetics. This review focuses on the single-chain variable 
fragment D2B (scFvD2B) potentiality as a new prostate-specific membrane antigen (PSMA)-specific molecular vector in 
nuclear medicine (NM) applications for both diagnosis and treatment of PCa.
Methods A critical review of PubMed and Web of Science (including MEDLINE) in the early 2019 was performed, searching 
for research articles focusing on the application of the fragment scFvD2B and the parent antibody IgGD2B in preclinical NM.
Results The scFvD2B, which is derived from one of the most promising PSMA-specific mAbs, IgGD2B, has been recently 
investigated and labeled with Indium-111, Iodine-131, and Iodine-123. Overall, scFvD2B showed a great potential in the 
preclinical setting, demonstrating a promising pharmacokinetics, especially in terms of high stability and specificity, effi-
ciently accumulating in PSMA-expressing PCa tumors.
Conclusion scFvD2B seems to be a promising fragment as a molecular vector in NM applications. Nevertheless, further 
investigations, especially with radiometal-labeled scFvD2B, are necessary to better characterize and optimize the unique 
properties of this fragment, providing the basis for a rapid translation into the clinic.

Keywords Prostate-specific membrane antigen (PSMA) · Prostate cancer · Nuclear molecular imaging · Monoclonal 
antibody fragments · Single-chain variable fragment D2B (scFvD2B) · Radiopharmaceuticals

Introduction

Prostate cancer (PCa) is the second most frequent cancer 
and the third leading cause of cancer death for adult men 
worldwide [1]. Radical prostatectomy and local radiother-
apy are largely successful for patients with localized cancer. 
About 50% of cases are diagnosed at a locally advanced 
stage, and about 30% have bone metastases at the time of 
diagnosis. Currently, the standard of care for metastatic PCa 
is androgen deprivation therapy (ADT), but despite initial 
responses, almost all patients progress to castration-resistant 
prostate cancer with a poor prognosis. Relapses after pri-
mary treatment of PCa occur, depending on initial tumor 
stages, from 10 to 53% [2]. A biochemical recurrence of PCa 
is currently evaluated by magnetic resonance imaging (MRI) 
and conventional imaging (i.e., computed tomography (CT) 
and bone scan). In the last 10 years, fluorodeoxyglucose and 
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choline-based tracers have been used for positron emission 
tomography (PET) imaging for the detection of recurrence 
of PCa. However, all the abovementioned imaging modali-
ties have showed some issues due to the limited diagnostic 
performance especially in the early stages, along with low 
specificity (Table 1) [3, 4]. Consequently, new target-specific 
tools for both early detection and therapy of PCa are impera-
tively needed.

One of the most outstanding biomarkers for early detec-
tion of PCa is the prostate-specific membrane antigen 
(PSMA), a type II membrane glycoprotein of 750 amino 
acids (MW = 120 kDa) whose overexpression in PCa is pro-
portional to the stage and grade of the disease, regardless of 
androgen status. PSMA is also constitutively expressed by 
secretory cells within the prostatic epithelium, and found 
in proximal renal tubules and salivary glands. On the other 
hand, PSMA expression in cancer cells increases 100- to 
1000-fold in all stages of PCa lesions, and in metastatic, 
recurrent, and hormone-refractory disease, rendering its 
expression level as a significant indicator for disease out-
come [3, 11]. Therefore, PSMA is an ideal antigen for imag-
ing and therapy based on monoclonal antibodies (mAbs) 
due to its large extracellular portion, which offers several 
available binding sites that enables specific targeting. In 

addition, it has been reported that PSMA, like the majority 
of membrane receptors, undergoes constitutive internaliza-
tion after ligand binding [12], resulting in a very efficient 
uptake, deposit, and retention of the ligand into the cell, a 
prodromal characteristic for the success of imaging and ther-
apeutic radiopharmaceuticals. Therefore, many efforts have 
been undertaken to develop high-affinity PSMA-specific 
ligands to be exploited in nuclear medicine (NM). The first 
agent to enter the clinic was the mAb  ProstaScint®, a murine 
antibody labeled with indium-111 (111In; 111In-capromab 
pendetide, EUSA Pharma) for single photon emission 
tomography (SPECT) scan, approved by the US Food and 
Drug Administration (FDA) in 1996. ProstaScint recognizes 
an intracellular epitope of the receptor, and consequently 
it is able to visualize only apoptotic or necrotic PCa cells, 
leading to low sensitivity and poor clinical performances 
[13]. Subsequently, new mAbs targeting the extracellular 
portion of PSMA have been developed. Among them, one 
of the most promising is the humanized mAb J591, labeled 
with 111In for imaging purposes and Yttrium-90 (90Y) or 
Lutetium-177 (177Lu) for therapeutic applications. However, 
different cases of grade IV thrombocytopenia and neutrope-
nia have been reported for 177Lu-J591, as probably the result 
of the slow renal clearance of the mAb, with consequent 

Table 1  Comparison of the performance of the main radiopharmaceuticals used for the detection of PCa recurrence

a patient-based analysis
b Lymph node metastases
c both 11C and 18F-Choline

Setting Advantages Disadvantages Pooled 
 sensitivitya 
[ref]

Pooled 
 specificitya 
[ref]

11C-Choline  Staging
Restaging

–
Detection rate > 80% in case of 

PSA > 2 ng/mL

Few data are now available
Limited detection rate for PSA < 1 ng/mL
Available only in case of on-site cyclotron

58%b [5]
89% [6]

94%b [5]
89% [6]

18F-Choline Staging
Restaging

Large availability
Detection rate > 80% in case of 

PSA > 2 ng/mL

Few data are now available
Limited detection rate for PSA < 1 ng/mL

40%b [5]
86%c [7]

96%b [5]
93%c [7]

18F-FACBC Staging
Restaging

Largely availability
No elimination buy urinary system 

and detection rate > 80% in case of 
PSA > 1 ng/mL

Few data are now available
Limited detection rate for PSA < 1 ng/mL

–
87% [8]

–
66% [8]

68Ga-PSMA Staging
Restaging

–
Detection rate > 50% in case of 

PSA < 1 ng/mL

Few data are now available
Limited detection of prostatic bed recur-

rence

71%b [9]
86% [10]

95%b [9]
86% [10]

18F-DCFPyL Staging
Restaging

–
Detection rate > 60% in case of 

PSA < 1 ng/mL

No data are now available
Few data are now available

–
–

–
–

18F-PSMA-1007 Staging
Restaging

–
Detection rate > 60% in case of 

PSA < 1 ng/mL

No data are now available
Few data are now available

–
–

–
–

64CuCl2 Staging
Restaging

–
Detection rate > 70% in case of 

PSA < 1 ng/mL

No data are now available
Few data are now available

–
–

–
–
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prolonged circulatory half-life and radiation exposure of the 
bone marrow [14]. Recently, Colombatti et al. developed, 
using conventional hybridoma technology, a new murine 
mAb (IgGD2B) targeting an extracellular epitope of the 
human PSMA [15]. However, IgGD2B presents the same 
drawbacks of all full mAbs employed in cancer imaging 
and therapy. Indeed, their large size is accountable for the 
slow blood clearance, high unspecific background activity, 
and poor tumor penetrability and accumulation. Therefore, 
peptides, small-molecule PSMA inhibitors (i.e., PSMA-11 
and PSMA-617), and smaller mAb derivatives have been 
tested. Recently, the IgGD2B derivatives such as F(ab′)2, 
Fab [16], and single-chain variable fragment (scFvD2B) [17] 
have been investigated in preclinical models.

This review will provide a detailed account of scFvD2B 
potentiality as a new PSMA-specific molecular vector in 
NM applications.

scFvD2B production strategies and in vitro 
characterization

The scFvD2B was originally obtained by cloning the vari-
able heavy (VH) and variable light (VL) chains genes of 
IgGD2B into a phagemidic vector, produced in a prokaryotic 
system (E. Coli) and opportunely purified. ScFvD2B is com-
posed of a V segment of the VK1 family and a VH belong-
ing to the VH3 family, which were covalently connected 
through a flexible  (Gly4-Ser)3 peptide linker. The overall 
yield of scFvD2B with this method is high (12–14 mg/L), 
also probably due to a very stable pairing of the variable 
chains. The purified product consisted of a 28 kDa molecule 
principally in the form of monomers, with a very low ten-
dency to aggregate, with dimers representing only 5–8% of 
the total amount [17].

The binding specificity of scFvD2B against the extracel-
lular domain of PSMA was assessed qualitatively by both 
flow cytometry on PSMA-positive (LnCaP, PC3-PIP, MCF7-
hPSMA, CHO-hPSMA) and PSMA-negative (PC3, MCF7, 
CHO) human cancer cell lines, and by immunohistochemistry 
on tumor surgical specimen. Of note, scFvD2B demonstrated 
to be highly specific for PSMA since it did not cross react 
with other proteins expressed on the cell surface of cancer 
cells or healthy tissues surrounding PSMA-positive tumors. 
The high specificity of scFvD2B for PSMA is also associated 
with a high affinity for the receptor, as attested in a compara-
tive surface plasmon resonance (BIAcore 2000) assay using 
IgGD2B and J591 antibodies. Indeed, despite its monovalent 
binding, the fragment retains the majority of the parent anti-
body binding strength and it is characterized also by a slow 
dissociation constant (Koff = 2.24 mM) theoretically suitable 
for binding stability in vivo. The calculated affinity constant 
(Kd) for scFvD2B is 8.6 nM, which is about 20 times lower 

than that of IgGD2B, but it is similar to the Kd of the clini-
cally investigated J591 mAb [18] as well as PSMA inhibitors, 
particularly all the precursors of PSMA-617 [11]. In addition, 
these data evidenced that the extracellular epitope of PSMA 
recognized by IgGD2B and scFvD2B differs from that of 
J591 [17]. Nevertheless, the authors did not report the exact 
sequence of this epitope.

Since, as discussed above, ideal vectors to be exploited 
in NM should be internalized by target cells, once demon-
strated scFvD2B PSMA-binding specificity, its internalization 
by PSMA-expressing cancer cells has also been investigated 
in comparison with the full-length parent mAb. Indeed, the 
kinetic of internalization of IgGD2B and its fragment is com-
parable and characterized by a fast intracellular accumulation 
already detectable after 5 min of vector–receptor interaction, 
with a plateau at 2 h [17]. Nevertheless, the uptake of scFvD2B 
by PSMA-positive cells is lower than that of IgGD2B, but still 
quite high, with 40% of bound scFvD2B-PSMA internalized 
after 2 h.

ScFvs are, in general, relatively unstable molecules. How-
ever, both resistance to proteases, an essential characteristic 
for in vivo applications, and pH/storage stability have been 
assessed for scFvD2B, with excellent results. Moreover, nei-
ther incubation for 6 h in mouse sera and for 24 h in human 
sera, nor incubation up to 48 h at 37 °C in complete medium 
or storage for 18 months at – 20 °C affected scFvD2B integrity 
and binding activity [17].

Since scFvs are not glycosylated, they should be easily pro-
duced in prokaryotic cells and produced at affordable costs, 
as also in the case of scFvD2B. However, in the roadmap for 
characterization of a clinical-grade reagent, a good manufac-
turing practice (GMP) eukaryotic production is more suitable. 
Therefore, scFvD2B production in such conditions has also 
been investigated as an alternative to E. coli strategy [19]. 
GMP scFvD2B from the eukaryotic system (hereafter referred 
to scFvD2B*) was produced and then purified starting from 
a clone in which the Myc and His tags had been removed, 
with regard to the directions of the regulatory agency. The 
product was biologically and chemically characterized in 
comparison to the prokaryotic-produced scFvD2B. Interest-
ingly, the two products differ in terms of molecular weight 
(scFvD2B = 29,095 Da and scFvD2B* = 26,361 Da) and iso-
electric point (scFvD2B = 7.88 and scFvD2B* = 8.80), while 
instead scFvD2B* maintained similar binding characteristics, 
kinetics of internalization, and biochemical stability of the 
scFvD2B counterpart [19].

Radiolabeling of scFvD2B

First radiolabeling and in vivo biodistribution studies were 
performed using scFvD2B produced in prokaryotic sys-
tems. The fragment was initially labeled with 111In and 
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Iodine-131 (131I) [17]. Labeling with 111In was achieved by 
conjugating the fragment to the bifunctional chelating agent 
2-(pisothiocyanatobenzyl)-1,4,7-triazacyclononane-1,4,7-
triaceticacid (Bz-NOTA) prior to the labeling, whereas the 
131I-radioiodination was accomplished using iodogen. The 
procedures followed to obtain and characterize the radio-
immunoconjugates 111In-scFvD2B and 131I-scFvD2B were 
essentially as those previously described, as indicated by the 
authors [20, 21]. In both cases, results in terms of labeling 
efficiency, radiochemical purity, structural integrity after 
labeling, and immunoreactivity of the radiolabeled prod-
ucts on PSMA positive vs. PSMA negative cells (LNCaP 
and PC3-PIP vs. PC3 and A431) were excellent, with over-
all minor differences favoring the radioiodinated deriva-
tive [17, 22]. The stability of the two radiolabeled products 
was also assessed using the same conditions investigated 
for unlabeled scFvD2B, as reported above. In addition, it 
must be pointed out that the labeling methods investigated 
for scFvD2B did not affect its ability to recognize PSMA 
nor its internalization properties [17], suggesting that the 
fragment might be investigated also for other radiolabeling 
methods. Furthermore, since 131I (half-life-t1/2 of 8 days) is 
not an optimal radionuclide for imaging due to high-energy 
γ-photon and the concomitant β emission that are detrimen-
tal for image quality and radiation dosimetry, Iodine-123 
(123I,  t1/2 = 13.22 h and a predominant gamma emission of 
159 keV) has been considered. 123I radiolabeling procedures 
were investigated for scFvD2B and scFvD2B* [19]. Inter-
estingly, the radioiodination for scFvD2B* required some 
modifications as compared to the scFvD2B counterpart (e.g., 
protein concentration, radiolabeling buffer), resulting in a 
very variable radiolabeling efficiency (from 35.7 to 83.5%). 
Nevertheless, a radiochemical purity > 95% of the final prod-
uct was achievable by size-exclusion chromatography [19].

In vivo preclinical biodistribution 
and imaging studies

Preliminary biodistribution studies by Frigerio et al. were 
conducted using fluorophore-labeled IgGD2B highlighting 
the high specificity of scFvD2B for PSMA, with an emission 
peak at 3 h post-injection only in PSMA-expressing tumors. 
Thus, despite its rapid clearance from the blood pool, the 
strength of binding of the antibody fragment seemed to be 
sufficient to have a rapid localization in target tissues [17]. 
Such promising pharmacokinetics were maintained also in 
the case of radiolabeled scFvD2B, with some modifications 
[19, 22]. 111In- and 131I-labeled scFvD2B injected in male 
CD1 nude mice bearing PC3-PIP (PSMA positive) and 
PC3 (PSMA negative) tumors showed a favorable uptake in 
PSMA-positive tumors [22]. The maximum tumor uptakes 
of both radiolabeled scFvD2B were much lower than that 

observed for 111In-labeled IgGD2B and its Fab-derived frag-
ments [16]. Nevertheless, they have a faster accumulation 
in the tumor with a maximum only after 3 h post-injection 
(p.i.) with 0.96 ± 0.28%ID/g (percentage of the injected dose 
per gram of tissue) and 2.09 ± 0.73%ID/g for 111In-scFvD2B 
and 131I-scFvD2B, respectively (Table 2), than 111In-labeled 
IgGD2B and its Fab-derived fragments (3–7 days and 24 h, 
respectively). Both the abovementioned characteristics (low 
tumor uptake and fast accumulation) were expected due to 
the smaller size of scFvD2B. The best tumor-to-blood ratio, 
it means the best condition for imaging scan, was observed 
at 24 h and 15 h p.i. for 111In-scFvD2B and 131I-scFvD2B, 
respectively [22]. Interestingly, while scFvD2B, regardless 
of the nuclide used for radiolabeling, localized preferentially 
in PSMA-expressing tumors, 111In-scFvD2B exhibited sig-
nificantly higher background level in case of PSMA-negative 
or, better to say, low-expressing PSMA tumors [23]. The 
consequence of the higher background for 111In-scFvD2B 
is the highest accumulation also in the tumor. Indeed, the 
very interesting data from the comparison of two radiola-
beled scFvD2B products concern the accumulation in the 
kidneys. Renal accumulation of the radiolabeled compounds 
may become a critical problem in therapy due to unsafe 
healthy organ dosimetry and in imaging, since a high accu-
mulation in these organs can preclude the localization of 
closed metastases. 111In-labeled (Fab′)2 and Fab fragments 
of D2B showed a tremendously high accumulation in these 
organs, unlike the entire antibody 111In-IgGD2B [16]. Unfor-
tunately, this behavior was observed also for 111In-scFvD2B, 
for which the renal uptake at 24 h p.i. was two orders of 
magnitude higher than the tumor uptake (Table 2). On the 
contrary, for 131I-scFvD2B, the renal accumulation was 

Table 2  Comparison of 111In-, 131I-, and 123I-scFvD2B %ID/g at dif-
ferent time points (3, 9, 15, 24  h) for PSMA-positive and negative 
tumors, blood, and kidneys in mice

a Time for the best tumor-to-blood ratio

Isotope Time %ID/g

PSMA-
positive 
tumor

PSMA-
negative 
tumor

Blood Kidneys

111In-scFvD2B 
[22]

3 h
9 h
15 h
24 ha

0.96
0.68
0.85
0.77

–
–
–
0.28

0.32
0.14
0.11
0.06

45.36
69.55
28.44
26.23

131I-scFvD2B 
[22]

3 h
9 h
15 ha

24 h

2.09
0.93
0.61
0.50

–
–
–
0.10

2.35
0.59
0.06
0.07

7.36
1.11
0.16
0.30

123I-scFvD2B 
[19]

3 h
9 ha

15 h
24 h

–
1.18
–
0.50

–
0.27
–
~ 0.10

–
0.29
–
~ 0.10

–
0.43
–
~ 0.10
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remarkably reduced with optimal tumor-to-kidney ratios 
from 15 h p.i. The authors hypothesize that this significant 
difference between the two compounds might be ascribed 
to a different intracellular metabolism that the two labeled 
fragments might undergo, as observed in other compara-
tive studies [24, 25]. Thus, 131I-scFvD2B might be rapidly 
degraded to monoiodotyrosine and to other small catabolites 
at the lysosome level, and such catabolites should be then 
rapidly excreted from the renal cells; radiometal-labeled pro-
teins, such as in this case 111In-scFvD2B, instead, might be 
degraded to small 111In-catabolites which remain trapped 
inside the renal cells. This occurrence may explain also 
the overall low backgrounds for liver, spleen, and the low-
expressing PSMA PC3 tumor characterizing 131I-scFvD2B 
in comparison with the 111In-analogous. Thus, it seems that 
an iodine-labeled scFvD2B might be a promising agent for 
prostate cancer with NM techniques. However, it is suitable 
for therapy, but suboptimal for diagnostic imaging. There-
fore, other iodine isotopes could be considered, such as 123I 
for SPECT or Iodine-124 for PET imaging. Frigerio and 
colleagues [19] evaluated the tumor-targeting properties 
of 123I-scFvD2B in preclinical study using different PSMA 
positive and negative tumor xenograft models. Clearance 
data were comparable for 123I- and 131I-scFvD2B. A prefer-
ential uptake was found for mice bearing a PSMA-positive 
tumor. The biodistribution studies were performed by blood 
and tissue samples, testing them with gamma counter and 
SPECT/CT imaging. Data showed a specific and significant 
uptake of the radiolabeled molecules, both for ex vivo and 
in vivo by SPECT/CT imaging biodistribution. The most 
favorable percentage of the injected dose per gram of tissue 
was found after 9 h p.i.; the uptake in PSMA positive tumors 
was significantly higher than in blood, kidney, and PSMA-
negative tumors. Furthermore, after 24 h, no accumulation 
of the 123I-scFv2DB was reported in blood and in kidneys 
(Table 2), while it remained high in PSMA-positive tumors. 
Comparison of blood and tumor clearance of 123I-scFvD2B 
with previously obtained data of 131I-scFvD2B [22] sug-
gested an improvement due to a clear trend toward a shorter 
circulatory half-life and a longer retention in PSMA-positive 
tumors.

Discussion and conclusion

From the currently available literature, it emerges that the 
radiolabeled scFvD2B has different advantages. First, it 
has a high target specificity, an essential requirement for 
a radiopharmaceutical, since it minimizes the unnecessary 
radiation exposure to the body during imaging or therapy. 
The scFvD2B demonstrated both in vitro and in vivo in 
the preclinical setting a high specificity for PSMA, with a 
Kd comparable not only to other commercially available 

anti-PSMA mAbs [18], but also with the promising small 
molecular inhibitors PSMA-617, PSMA-11 [11] or iPSMA 
[23]. Second, the fragment demonstrated an excellent resist-
ance to proteases and pH/storage stability, essential require-
ments for in vivo applications. Third, it is simple to produce 
both in prokaryotic and eukaryotic cells, with an accept-
able cost. Preclinical studies are mainly focused on iodine-
labeled based strategies. As pointed out by the authors them-
selves [22], radioiodination of scFvD2B seems to be more 
advantageous in terms of rapid clearance of the fragment, 
which avoids kidney accumulation and leads to an optimal 
tumor-to-kidney and tumor-to-background ratios. The same 
results were not obtainable when scFvD2B was labeled with 
a radiometal such as 111In [22]. Nevertheless, to our opin-
ion, the bifunctional chelator chosen, Bz-NOTA, is not ideal 
for this radiometal [26], thus, the high uptake observed in 
mouse spleen, liver, and kidneys might be due to the circu-
lating free/unchelated 111In rather than 111In-scFvD2B itself 
[27]. Nevertheless, accumulation in the kidneys was observ-
able also for 111In-labeled F(ab′)2 and Fab fragments, but not 
for the entire IgGD2B, even when a more proper chelating 
system is employed (p-isothiocyanatobenzyl-diethylenetri-
aminepentaacetic acid, ITC-DTPA). This evidence, again, 
points out the inherent problems of kidney accumulation 
of radiometal-labeled proteins. Of note, labeling chemistry 
exerts a profound influence on the targeting and biodistri-
bution properties of proteins, and especially the choice of 
chelators can alter radically their blood clearance, excretion 
pathways, and kidney accumulation [26, 28]. Thus, on one 
hand, it is possible to take advantage from the choice of a 
chelating system and a linker to maximize tumor uptake and 
minimize accumulation in non-target organs. On the other 
hand, various chemical and radiochemical factors must be 
considered, making this goal difficult to achieve [26, 29, 30]. 
The increase in the use of radiometals for labeling to mAbs, 
mAb-derived fragments, and peptides is largely due to their 
longer retention in tumors than iodinated counterparts. 
Therefore, different strategies for enhancing 111In-labeling 
procedures should be investigated, but also other radiometals 
for imaging, therapeutic, and theranostic purposes should 
be considered. Indeed, not only the labeling chemistry, as 
mentioned above, but also the radionuclide influences the 
pharmacokinetics and biodistribution properties of a protein/
peptide [31]. Therefore, we suggest to further investigate 
the radiometals in the future. For example, on one hand, 
Copper-64 would be employed for its theranostic charac-
teristics, able to evaluate both diagnostic and therapeutic 
properties of the fragment using the same radioisotope, but 
with different dosages. On the other hand, the employment 
of Gallium-68 (68Ga) and Technetium-99m for the diag-
nostic purpose would have the advantages of both a simple 
and a rapid synthesis in all NM departments. Finally, Zirco-
nium-89, 90Y and Lutetium-177 (177Lu) for the radiolabeling 
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of scFvD2B have the advantage to promote the therapeutic 
indication of the agent. By summarizing all the abovemen-
tioned considerations, kidney being the critical organ for 
the scFvD2B labeled with 123I, 131I, and 111In, probably the 
radiolabeling with 177Lu should require a specific premedi-
cation with amino acid, but in combination with 68Ga would 
be the simplest way to test the diagnostic and therapeutic 
properties of scFvD2B. Of note, we have recently designed 
a first-in-human trial to assess, in the foreseeable future, 
the biodistribution and safety profile of radiometal-labeled 
scFvD2B in cancer patients.

Overall, scFvD2B has been showing in the preclinical set-
ting promising results for targeting PSMA-expressing PCa, 
due to its stability, high specificity, and favorable pharma-
cokinetics. In view of future imaging and therapeutic appli-
cations in NM, a careful attention should be paid especially 
on the chelate radiochemistry that is behind the labeling of 
scFvD2B with radiometals. In addition, besides PCa, PSMA 
is also expressed in the neovasculature of a wide variety of 
solid tumors, extending the range of future investigations 
of the applicability of scFvD2B in all this type of cancers.
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