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

(iPSMA)
* Prostate-specific membrane antigen (PSMA) is a membrane glycoprotein overexpresed in up to 95% of i COOH
advanced prostate cancers, making it a key molecular target for diagnostic and therapy.? JOL
. . . . . . . . .. Hooc” N~ N~ “COOH
* [*°*™Tc]Tc-iPSMA enables broad SPECT imaging and radioguided surgery techniques, with high target affinity H H
and generator-based availability of 2*™Tc. \ Radiolabeling reaction
* Technetium’s complex redox chemistry requires careful control of labeling parameters.> Formation [*°™Tc(iPSMA)(Transfer ligand),]
b Radiolabeling requires buffer, transfer ligand, coligand, scavenger, reducing agent.* o d‘;gggxfr felxes + [P Tc(iPSMA)(Co-ligand),]
2 + [ TcCI(iPSMA)(Co-ligand)]
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WHY IT WAS DONE

To optimize [*°*™Tc]Tc-iPSMA radiolabeling conditions to obtain a single, stable isoform suitable for clinical translation.
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HOW IT WAS DONE
* Modulation of reaction conditions = Primary endpoints: radiochemical purity in radio-HPLC and relative proportion of each isoform.
* General radiolabeling reaction and reagents tested: A
iPSMA + Buffer + Reducing + Transfer + Co-ligand + Scavenger + 2°"Tc — [*°"Tc]Tc-iPSMA
J solution agent ligand _ _ complex
ool N -, ( o ™
(50 |J.|.) PBS0.2 M pH 6 None None w
ACONa0.2M & 1M pH?7 None 7 EDDA 20 mg/mL Ascorbic acid 23 mg/mL 1-1.5GBq
ACONH, 0.2 M pH 7 SnCl, 4 mg/mL None _TPPMS66 mg/mL "o iionine 20 mg/mL (1 mLin
Sodium formate 0.2 M pH 7 (12.5puLin  Tricine 40 mg/mL NIC.OtIn.IC.aCId. 22 mg/mL (0.1 mL in water) NaCl 0.9%)
Sodium bicarbonate 0.2 MpH7 HCI0.1M) (0.5 mL in buffer) Isonicotinic acid 22 mg/mL 1%
HEPES 0.2 M pH 6 ' U Acetylhistamine 28 mg/mL
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WHAT WAS ACHIEVED 2'00'cp5 *1000 Taux corr%plutoge du canal A, fenétre d'énergie=10...2000 ke‘u“
* 21 reaction conditions tested in triplicate o s 3 >) Use of other co'l'gla"dszh ;
: . . . . | . 2lls 5 Representative example with nicotinic acid:
 HPLC-guided study to determine relative proportions of isoforms p H ER-E g3‘V ourity: 40% rTF:ajor < oform
e Y o ) o
* Representative spectra for each reaction parameter: T " 500 | - w00 ' B EDDA most in favor of isoform excess
cps 71000 faux con#letoge du canal A, fenétre d'énergie=10..2000 ke‘u‘ 4004cps *1000 Taux conlupgtage du canal A, fenétre d'énergie=10..2000 keV
200- +fc 3 1) Literature conditions: - . 6) Use of other buffers:
o 2 2 = PBSO0.2M+tricine + EDDA + SnCl, 00 4t - With sodium acetate 0.2 M pH 7:
O g AT 5 L 90% purity; 75% major isoform : f_, ':f € L 95% purity; 96% major isoform
000 500 1000 | L |nitial conditions to be optimized 300 — 00 | 101007 — L Critical influence of the buffer on
200{ s 1000 Tqﬁux comptage du canal A, fenétre dénergie=10..2000 ke‘d‘ pU”ty and isoform excess
. Cqﬂé‘r; 2) Without reducing agent (SnCIZ)_' . cps *1000 Taux comptage du canal A, fenétre d'énergie=10...2000 keV
100 WD O 2 | N
N Eé 5 50.2% purity 2 $ 7) With sodium acetate 1 M pH 7:
® EXRoa E L, : : 2001 o s 5 . .
S S ol 8 Reducing agent essential for the p -  92% purity; 93% major isoform
0.00 5.00 10.00 reaction o — S & = | ow molarity of AcONa slightly better
0,00 5,00 10,00 - )
10]0-Cp5 *1000 '\Imux comptage du canal A, %eﬁétre d'énergie=10..2000 keU‘ cps *1000 Toux con#letoge du canal A, fenétre d'énergie=10..2000 keV
25 % 3) Without co-ligand (EDDA): 400 5 . o
0 ié — 76% purity; 41% major isoform ool : % ﬂ W:)th mgthlon:ne as. : sfcavenger.
¢ ° b Co-ligand needed to limit the & £ 83% purity; 70% major isoform
00— S— £ . ol L = b Methionine not in favor of isoform excess
0,00 5,00 1000 variety of complexes formed T —oly 1000 —
cps "*‘]’L_S)DO Taux con#pl)tage du canal A, fenétre d'énergie=10...2000 ke‘u‘ cps *1000 Taux corr%pl)toge du canal A, fenétre d'énergie=10..2000 ke‘u‘
- - B~ 4) Without transfer ligand (tricine): 00 +E. o 9) With ascorbic acid as a scavenger:
= E £ _ L o £lE = ity or i
l 4s 2 D 71% purity; 91% major isoform p e 2 :91% purity; 91% major isoform
| °4f & S Transfer ligand needed to form L = G Asco.r'blc auql possﬂgly toleratec 0 ?
o T T stable complex with all the 9mTc ML "o~ ' . stabilize of high-activity preparations:
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WHAT IS NEXT s
* Best conditions: sodium acetate 0.2 M pH 7 + EDDA + Tricine + SnCl,, 95 °C, 15 min. o or
 High RCP (>95%) + single predominant isoform (>96%).
. * Further developments — Lyophilised formulation / Automated radiolabeling protocol. Proposed single vl cold kit formulaton e o ot v )
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