
3. Rowe SP, Drzezga A, Neumaier B, et al. Prostate-specific membrane antigen–

targeted radiohalogenated PET and therapeutic agents for prostate cancer. J Nucl

Med. 2016;57(suppl 3):90S–96S.

4. Sterzing F, Kratochwil C, Fiedler H, et al. 68Ga-PSMA-11 PET/CT: a new

technique with high potential for the radiotherapeutic management of prostate

cancer patients. Eur J Nucl Med Mol Imaging. 2016;43:34–41.

5. Kesch C, Kratochwil C, Mier W, Kopka K, Giesel FL. 68Ga or 18F for prostate

cancer imaging? J Nucl Med. 2017;58:687–688.

6. McBride WJ, Sharkey RM, Goldenberg DM. Radiofluorination using aluminum-

fluoride (Al18F). EJNMMI Res. 2013;3:36–39.

7. Malik N, Baur B, Winter G, et al. Radiofluorination of PSMA-HBED via Al18F21

chelation and biological evaluations in vitro.Mol Imaging Biol. 2015;17:777–785.

8. Boschi S, Lee JT, Beykan S, et al. Synthesis and preclinical evaluation of an Al18F

radiofluorinated GLU-UREA-LYS (AHX)-HBED-CC PSMA ligand. Eur J Nucl

Med Mol Imaging. 2016;43:2122–2130.

9. Machulla HJ, Al-Momani E, Malik N. The PET Method. Tracer Principle and

Radiochemistry. Stuttgart, Germany: Steinbeis-Edition; 2016:64–65.

10. Dietlein F, Kobe C, Neubauer S, et al. PSA-stratified performance of 18F- and
68Ga-PSMA PET in patients with biochemical recurrence of prostate cancer.

J Nucl Med. 2017;58:947–952.

Hans-Jürgen Machulla*
Ehab Al-Momani

*University Tuebingen
Ziegelhuettestr. 46

Tuebingen, D-72072, Germany
E-mail: machulla@uni-tuebingen.de

Published online Jun. 29, 2017.
DOI: 10.2967/jnumed.117.197996

REPLY: Thank you for allowing us to respond to Drs. Hans-Jürgen
Machulla and Ehab Al-Momani, who point to the recently established
preclinical utility of 18F-AlF21 as an alternative radiometal-like moiety
for low-temperature radiolabeling of radiometal-complexing agents
conjugated to prostate-specific membrane antigen (PSMA) ligands for
prostate cancer PET imaging. We also gratefully acknowledge their
comments on our articles (1,2) questioning the need for radiofluori-
nated PSMA PET tracers in addition to the 68Ga-labeled versions
already available as a diagnostic version of theranostic ligands, and
we appreciate their perspective on 18F-labeled PSMA tracers. Indeed,
in recent years several 18F-labeled PSMA radioligands apart from the
mentioned 18F-AlF21–labeled variants have already been introduced
both preclinically and clinically (3–5). Particularly, Szabo et al. (4)
clinically introduced 18F-DCFPyL, an improved second-generation
18F-PSMA ligand, which was followed by the work of further opti-
mized next-generation PET tracer 18F-PSMA-1007 recently introduced
by Giesel et al. (5). Both 18F-labeled ligands have already entered
prospective clinical trials, highlighting the obvious high potential of
these radiofluorinated tracers for the primary diagnosis of prostate
cancer and detection of relapse by means of PET/CT and PET/MRI.
In this connection, the good manufacturing practice–compliant proce-
dures for the production of these radiofluorinated PSMA ligands have

also already been established to cover all regulatory prerequisites.
Regardless, the 18F-AlF21–labeled versions of PSMA ligands originally
intended for radiometal labeling (e.g., 68Ga and 177Lu), despite sophis-
ticated and successful radiolabeling, again have to be carefully preclini-
cally evaluated. This is necessary for every PSMA tracer bearing a new
radiolabel moiety, and in this case especially, potential defluorination in
vivo has to be considered. However, only limited preclinical results
in vitro and in vivo are available for 18F-AlF21–labeled PSMA ligands.
The major concern is the necessary elucidation of maintained binding
affinity and internalization properties after 18F-AlF21 labeling of the
theranostic PSMA ligand of interest and, finally, examination of the
pharmacokinetic properties in vivo. In this respect, we are looking for-
ward to seeing the first-in-man data obtained with 18F-AlF21–labeled
versions of PSMA ligands proving their clinical impact, including ac-
ceptance as indicated by the necessary urooncologic referrals. In any
case, we strongly appreciate the comments of Drs. Machulla and Al-
Momani and agree with their statement that 18F-labeled PSMA ligands
are essential in the future not only because of the advantageous nuclear
properties of 18F but also to cover the clinical demand in daily patient
care by offering large-scale batches of the respective 18F-tracer. We are
strongly convinced that, depending on the hospital and PET center
environment and infrastructure in countries with reduced clinical de-
mand, 68Ga-labeled PSMA ligands will still play a clinical role in the
future.
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