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Abstract: This study aims to develop and validate a reliable analytical method for the precise
determination of the radiochemical purity(RCP) of ['®F]Florastamin, an '8F-labeled radiopharmaceutical
targeting prostate-specific membrane antigen(PSMA). Accurate RCP assessment is a critical quality control

requirement to ensure the safety, diagnostic efficacy, and batch-to-batch consistency of
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radiopharmaceuticals for clinical use. Therefore, establishing a robust and validated method is essential for
supporting its pharmaceutical development and regulatory compliance. A reversed-phase high-performance
liquid chromatography(HPLC) method was established. Separation was achieved using a chromatographic
column packed with octadecylsilyl-bonded silica gel(¢4.6 mmx250 mm, 5 um particle size). The mobile
phase consisted of trifluoroacetic acid(TFA)-water(volume ratio 0.05 : 100) solution(mobile phase A) and
trifluoroacetic acid-acetonitrile(volume ratio 0.05 : 100) solution(mobile phase B), delivered via a gradient
elution program. The analysis was performed under the following conditions: column temperature of 25 C,
injection volume of 20 pL, flow rate of 1.00 mL/min, and a total runtime of 31 minutes. Detection was
accomplished using a tandem system comprising a UV-Vis detector set at 220 nm and a radioactive flow
detector. The method was rigorously validated according to standard protocols to evaluate its performance.
The method provides excellent separation, effectively resolving the main radioactive peak corresponding to
["F]Florastamin from adjacent radiochemical impurities with a resolution exceeding 1.5. It demonstrates
excellent linearity(correlation coefficient »=1.000) across a broad radioactivity concentration range from
0.32 to 172.36 GBg/L. The limit of detection and limit of quantification are determined to be 9.60x1072
GBg/L and 3.20x107! GBg/L, respectively. All validation parameters, including precision and robustness,
meet the accepted analytical requirements, and confirm the method’s reliability and reproducibility. This
study successfully establishes a fully validated HPLC method for the determination of RCP of
['®F]Florastamin. The method is specific, linear, precise, and robust. It provides a critical and reliable
technical tool for quality control, supports the establishment of official standards and ensures the consistent

production of ['¥F]Florastamin for clinical application. This methodological framework also offers a
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valuable reference for the analysis of other similar '®F-labeled PSMA-targeted radiopharmaceuticals.
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(RCP L 1 A 46 BR B =90%2) o 55 41, il 2t
Radio-HPLC 5 iF 3¢ B], JC5 1 = 0 5 40 <08 2% Jog Ui
153 B (R) ¥ =15, 0 /& ICH Q6A 3¢ T (i I
BRI E (R=1.5) By AR B RBO,

U A, TR 25 I R LA A o R IS G TR AR
JETE R B - K (R 70 = 30) 119 8 2 (0 3% %
XF 77 i I, AE % PR Y R A Ak R R i #) TF
W, 3X — S5 R, WA T2 R 2 A A Al
e ry 75 2, T RO R 58 4 RN Y SF R AR 2
Yyeb ity KUK, i e 1 A T C18 AT 43 Hr il 5 1SF I
A7 76 1 Ja BRAE 2230, 50FE Radio-HPLC 43 M7 7 2 1)
AL LA B L SRR SL 8 o, SE AN R AR 5T X 42 e T
it
23 SMAERIE
23.1 KPR (LOD) 5 % # kR (LOQ)

HL P ICH Q6A Xt 43 #1 J7 ¥k B ik 1) %2 5K, HPLC
2 T RE R S M RS Y oy M s, T R
15 M b 1k 1 A T B 5 B, R T B ) £ 1R
7 =3, 5 HE R A0 R HE B =10, AR I 0% e
R TR O R L o e M s 8 A I T LU e e
] 5E % 1 AY ['8F]Florastamin [ 75 BE MR &, B A 4
PR = R

E 1 ['*F]Florastamin J& & ¥ & C=9.00x
107" GBq/L YA & i Wk 5 P 3 e 1 {3 I 1L SRy
89.5, S Hh G B 5 i i PR3 (1Y ["*F]Florastamin
5 B vk B, SEBRTC ) A9 ¥ W ['°F]Florastamin i &
e B A DU PR 5 5 BR 29 91 4 9.60x1072 GBq/L Al
3.20x107" GBq/L. X} H A7 15 7 4, 10 % A7
e, 5 RN 3, 4.

£¢ 3 ['SF]Florastamin A% I FR 52 56 4%

Table 3 Results of ['*F]Florastamin detection limit

CHGBqL™)  HEkERLs, &E;%ifm% fWIE TR
9.60x1072 8.88 8.88 8.20 8.60
6.90 8.39 8.20
7.17 10.60 9.40

Y WEATRWE TR R IE, HHTAR A 5 = 55 xe 105 29, ¢ gkl
EDYETS

2.3.2  ['F]Florastamin £& 1 K ¢ & i & 5 Al
AL A T BRI E O i IR AKCE, BRI

B S H4ss
F4 ERIRIE AR
Table 4 Results of quantization limit
CGBQrL ) MRS, | (Rl TR
ERALS
3.20x107! 32.22 32.22 28.79 29.28

26.29 31.97 28.11
20.35 30.10 27.85
19.18 34.50 32.29
15.86 34.69 30.00
13.87 36.90 28.61

R ST P A TN 25 7 B U 2 B0 2R A T 1Y A K e
I T A, Wi 2 N 1.80%10> GBg/L., 7E I X 1] 35
B, SR AL - 2 BE (R FR L 9 - DIRG
VB WA 7 R A B, R AR A R AT R R R,
15 B — G0 AS [6] 1 B ok B KO 18 26 1 S R -
ANV AT E 2 Uk, 30 SR N ) 0 T AR
BHSEH{E, VL ['*F]Florastamin 7% & ¥ f¥ (GBq/L)
S AR g W T B A DR AR R AT R DU A
S 25 IR E B, ['8F]Florastamin 7% & ¥ B 7E
0.32~172.36 GBq/L {i [l N B AT RAF 4 C &R,
2 PR ] )9 )7 18 y=85.61x+210.90, £ M4 56 R 4k
r=1.000,
233 i

TE 53 A7 7 15 00 DU 5 55 10 B /INAE Bl g, R
HPLC 0 & RCP o #E6ff Al 5 . A 9056 2% 4%
TR AR (20, 25,30 C) . ##E (0.8, 1.0,
1.2 mL/min) B /R [A] 4tk Y £ 3% A %F RCP I 5 1) 5%
M AR, 45 R A FHR S, RSGEREN. mHEX
PEARAE RGBT, B— 65 50 & A B/ NE D),

5 MRS
Table 5 Results of dutability test

Xof BV BE-PSMARE AT
P i & PR ER B {880 RCP/%
t,/min t,/min

1 FEfR20 C 11.7 122 96.86

2 FEIR25 C 11.4 11.6 96.76

3 FEfE30 C 113 115 96.82

4 #740.8 mL/min 11.7 12.0 96.83

5 W% 1.0 mL/min 11.4 11.6 96.76

6 #i341.2 mL/min 11.0 113 97.00

7 R (S 11.2 115 96.57
HX91102959)

8 (R Clin= 11.4 11.6 96.76
HX15666156)
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['®F]Florastamin A% & ¥ W P 5 S 14 3 06 55 %) B
T A1 WA BR B ) £y T 2, B4R KT AV i 22 (s,)
4359 K 1.94% F12.34%; RCP 4 96.57%~ 96.86%,
s, 4 0.12%, T 5, <<2.00% fY %R B2 3 B % 1k
it A R 4F
234 fEEE

W 2 Bt A 53X [A] —HHE YR ['*F]Florastamin 7=
i #EAT 43T o

AR R — 24 SR I N A 6 B — i
JIE VA R o VS W DU S 5 R EAT VR . TR
| RCP FILR B I ] 19 7 B8 53 531 8 96.50% (n=6)
1 11.40 min(n=6) , s, 73 514 0.20% F1 0.34%, i
JE<2.00% B R B UEBNZ T B A R A E
Ak

r [R5 BE S % 5 44 43 A N B 43 0l A% 6 4y
] — ¥ J3 R ) R VA R 0 A A SR R AT T
#ro THF A4S E] RCP AL B B 8] 7 35 8 5 5 ok
96.48%(n=12) 1 11.39 min(n=12), s, 73 % N
0.20% 1 0.34%, 5 & <2.00% B B3R B2, §IE 91 3% )7
B Sl SN RN K o

3 8 it

7. T ['*F]Florastamin A9 RCP = %50 & AH {4 ik
W T s, %k B BOR 0 & 8 B iy fE
JEE R 0 S v RS R, T T 2R
SIPEZ5 ) RCP 1Y Jon & 45 41, I O 28 L 45 14 '°F #
i PSMA ) RCP J5 i 57 . Hoiik DL K S kA 2
AP AR T 5%
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