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Introduction
Fluorine-18 (*3F) is the most favorable positron emitter for tumor imaging.
However, direct '8F labeling of biomolecules is challenging as it involves Targeted Radiotracer
multiple steps and stringent conditions that are generally not suitable for Late-stage 4
biomolecules whose integrity may be altered. Over the past decade, an radiolabeling step
elegant new approach has been developed by coordination of aluminum Optimization

fluoride {Al18F} at late stage of synthetic process.
This work presents an optimization of the radiolabeling step by using a
Design of Experiments (DoE) approach.

Chelating agent : )
\_&radionuclide Biomolecule / PET imaging

1. Define the objectives 4. Obtain the model
oY\N/—\N/\(O OVNWN/\( Radiolabeling yield =
on_ )y " AN — 3234 — 14,99 x NODA-MP-C4/Al + 0,3316 x [NODA-MP-C4] + 1477 x pH —
i [**FINaF + AICl; 6H,0 . S 0,0003614 x [NODA-MP-C4]? - 160,4 x pH?2
15 min, reflux (100°C)
HJLH/\/\ Buffer AcONa/AcOH H/u\u/\/\
B pH=4.0 TR R s Regression Factors Scaled and Centered Fitness of the model (R* = 86.3 %)
» Optimize the radiolabeling yield i i £ o ..'i
> Minimize the number of experiments and the costs : 3o ot e
» Improve the worker radioprotection 5 F F ! Ejjj -------- )

0,0
15 0 10 20 30 40 50 60 70 80 90
NODA-MP-C4/Al [NODA-MP-C4 H NODA-MP-CA4]? H? : .
/A ] B [ : - Experimental yields

Parameters Min Max Response surface generated from the model

p H 4 5 NODA-MP-C4/Al = 1:1 NODA-MP-C4/Al = 2:1 NODA-MP-C4/Al = 3:1

[ N O DA- M P-C4] 5 O 5 5 O 4:8 Ra:ii:II:t(:;:)ing

NODA'M P'C4/AI ratiO 1:1 3:1 :E.:z l60:80
Fixed parameters:
» Temperature: reflux (100°C)

> . ) . *Based on literature and our previous work:
DU ratIOn . 15 m | n ° McBride et aI, J. NUC|. Med. 2009, 50 (6), 991—998. [NODA-MP-C4] [NODA-MP-C4] [NODA-MP-C4]

> Volume: 110 uL * Fersing, C. et al, Molecules 2019, 24 (16), 2866.
-

> No CO'SOlvent e Shetty, D. et al, Bioorg. Med. Chem. 2012, 20 (19), 5941-5947.
5. Validate the model: quality of the prediction

 San, C. et al, 28th Young Research Fellows Meeting; Paris, 2021

3. Plan the DoE and collect experimental data i%

ne | NODA-MP-C4/Al [NODA-MP-C4] oH Radiolabeling yield 1st test : conditions not tested in the DoE
ratio (L) (%)** _

1 1.4:1 156 4.2 266 | 53.8 ~ pH=43

2 1.4:1 156 48 552 | 518 > INODA-MP-C4] =223 LM

3 1.4:1 450 4.2 756 | 748 > NODA-MP-C4/Al = 1.8:1

5 2 61 156 ) 218 | 264 Radiolabeling yield obtained =62 5 % (n = 2)

6 2.6:1 156 4.8 125 | 197

7 2.6:1 450 4.2 300 679 2"d test : optimal conditions
8 2.6:1 40 48 | 4l.7 . 689 » pH=4.5

9 2:1 303 4.5 70.8 66.7 > [NODA_MP_C4] = 464 HM

10 2:1 303 4.5 56.1 | 62.8 > NODA-MP-C4/Al = 1:1

11 2:1 303 4.5 55.8 62.6 . L .

19 5.1 303 45 200 | 644 Radiolabeling yield predicted =90 %

13 51 303 ac 794 | 594 Radiolabeling yield obtained = 78 £ 2 % (n = 3)

Conclusion

17 2:1 1.7 ¢ 136 Optimization was performed in 45 tests representing 7 days of

18 ; 1 61538 ' Zgg experimentation. With the optimized parameters, the radiolabeled

2(9) 2:1 12 , 26.7 complex was obtained with high and reproducible radiolabeling yield
DoE generated with Ellistat software v.6.8 ** Determined by radio-HPLC (78 12 %’ n= 3)'
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