
OPTIMIZING 99mTc-HYNIC-PSMA LABELING TO ACHIEVE A HOMOGENEOUS
ISOFORM PROFILE: A STEP TOWARD A STANDARDIZED KIT-BASED FORMULATION

[1] E. J. Schafer, et al. Recent Patterns and Trends in Global Prostate Cancer Incidence and Mortality: An Update. Eur Urol. 2025, 87, 302‒313. [2] E. Mena, et al. Update on PSMA-based Prostate Cancer Imaging. Semin Nucl Med. 2024, 54, 941–950. [3] G. Ferro-Flores, et al. Clinical translation of a PSMA inhibitor for
99mTc-based SPECT. Nucl. Med. Biol. 2017, 48, 36–44. [4] S. Kaihani, N. Sadeghzadeh. Study of the 99mTc-labeling conditions of 6-hydrazinonicotinamide-conjugated peptides from a new perspective: Introduction to the term radio-stoichiometry. J Labelled Comp Radiopharm. 2020, 63, 582‒596.

1: Radiopharmacy unit, Institut régional du Cancer de Montpellier (ICM), Univ. Montpellier (UM), 208 avenue des Apothicaires, 34298, Montpellier, France.
2: Institut des Biomolécules Max Mousseron, UMR 5247, CNRS, Université de Montpellier, ENSCM, UFR des Sciences Pharmaceutiques et Biologiques, Montpellier.

3PC-010

WHY IT WAS DONE

• Prostate cancer is the most common cancer in men in France and the second worldwide.1

• Prostate-specific membrane antigen (PSMA) is a membrane glycoprotein overexpresed in up to 95% of
advanced prostate cancers, making it a key molecular target for diagnostic and therapy.2

• [99mTc]Tc-iPSMA enables broad SPECT imaging and radioguided surgery techniques, with high target affinity
and generator-based availability of 99mTc.

• Technetium’s complex redox chemistry requires careful control of labeling parameters.3

 Radiolabeling requires buffer, transfer ligand, coligand, scavenger, reducing agent.4
[99mTc(iPSMA)(Transfer ligand)2]

+ [99mTc(iPSMA)(Co-ligand)2]

+ [99mTcCl(iPSMA)(Co-ligand)]

• Modulation of reaction conditions  Primary endpoints: radiochemical purity in radio-HPLC and relative proportion of each isoform.

• General radiolabeling reaction and reagents tested:

iPSMA +    Buffer +    Reducing    +    Transfer    +    Co-ligand +    Scavenger +   99mTc    [99mTc]Tc-iPSMA
solution agent ligand                                                                                               complex

1‒1.5 GBq
(1 mL in 

NaCl 0.9%)

PBS 0.2 M pH 6
AcONa 0.2 M & 1 M pH 7

AcONH4 0.2 M pH 7
Sodium formate 0.2 M pH 7

Sodium bicarbonate 0.2 M pH 7
HEPES 0.2 M pH 6

(1 mL in water)

None
SnCl2 4 mg/mL

(12.5 µL in 
HCl 0.1 M)

Radiolabeling reaction

50 µg
(50 µL)

None
Tricine 40 mg/mL
(0.5 mL in buffer)

None
EDDA 20 mg/mL

TPPMS 66 mg/mL
Nicotinic acid 22 mg/mL

Isonicotinic acid 22 mg/mL
Acetylhistamine 28 mg/mL

(0.5 mL in NaOH 0.1 M)

None
Ascorbic acid 23 mg/mL
Methionine 20 mg/mL

(0.1 mL in water)

• Best conditions: sodium acetate 0.2 M pH 7 + EDDA + Tricine + SnCl2, 95 °C, 15 min.

 High RCP (>95%) + single predominant isoform (>96%).

• Further developments Lyophilised formulation / Automated radiolabeling protocol.

1) Literature conditions: 

PBS 0.2 M + tricine + EDDA + SnCl2 

 90% purity; 75% major isoform
 Initial conditions to be optimized

2) Without reducing agent (SnCl2): 

 0.2% purity
 Reducing agent essential for the 

reaction

3) Without co-ligand (EDDA): 

 76% purity; 41% major isoform
 Co-ligand needed to limit the 

variety of complexes formed

4) Without transfer ligand (tricine): 

 71% purity; 91% major isoform
 Transfer ligand needed to form 

stable complex with all the 99mTc

5) Use of other co-ligands: 

Representative example with nicotinic acid:
 93% purity; 40% major isoform
 EDDA most in favor of isoform excess

6) Use of other buffers: 
With sodium acetate 0.2 M pH 7:
 95% purity; 96% major isoform
 Critical influence of the buffer on 

purity and isoform excess

7) With sodium acetate 1 M pH 7: 

 92% purity; 93% major isoform
 Low molarity of AcONa slightly better

8) With methionine as a scavenger: 

 89% purity; 70% major isoform
 Methionine not in favor of isoform excess

9) With ascorbic acid as a scavenger: 

 91% purity; 91% major isoform
 Ascorbic acid possibly tolerated to 

stabilize of high-activity preparations?

To optimize [99mTc]Tc-iPSMA radiolabeling conditions to obtain a single, stable isoform suitable for clinical translation.

Formation 
of several

radiocomplexes
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• 21 reaction conditions tested in triplicate

• HPLC-guided study to determine relative proportions of isoforms

• Representative spectra for each reaction parameter:

or
Proposed single-vial cold kit formulation 

for direct 99mTc radiolabeling Synthesizer for automated radiolabeling

HYNIC-PSMA
(iPSMA)


