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An optimized radiosynthesis of *¥F-THK-5351
for routine production on TRACERIab™ FXgy
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' Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System, Seoul, Republic of Korea; 2 Department of Nuclear Medicine, Yonsei
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ABSTRACT 8F-THK-5351 is a PET radiotracer to image the hyperphosphorylated tau fibrillar aggregates in human brain.
This protocol describes the optimized radiosynthesis of '®F-THK-5351 using a commercial GE TRACERIab™
FXen radiosynthesis module. '8F-THK-5351 was prepared by nucleophilic ['®F]fluorination from its protected
tosylate precursors, (S)-(2-(2-methylaminopyrid-5-yl)-6-[[2-(tetrahydro-2H-pyran-2-yloxy)-3-tosyloxy]propoxy]
quinolone(THK-5352), at 110 °C for 10 min in dimethyl sulfoxide, followed by deprotection with 1 N HCI. The
average radiochemical yield of 18F-THK-5351 was 31.9 + 6.7%(decay-corrected, n = 10), with molar activity of
198.1 + 33.9 GBg/pmol(5.4 = 0.9 Ci/umol, n = 10). The radiochemical purity was determined to be above 98%.
The overall production time including HPLC purification is approximately 70 min. This fully-automated protocol
is validated for clinical use.
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Materials and Methods
1. & 2 At

oAl ARE EA AAlRD (9)-(2-@2-
methylaminopyrid—5-yl)—6—[[2—(tetrahydro—
2H-pyran—2-yloxy)—-3—tosyloxylpropoxy]
quinolone(THK-5352) I} YF-THK-5351FFE2LS &
&3 tfste] Nobuyuki Okamura@ g A|gol Alg-s}
ot guj2 ARESE dimethyl sulfoxide(DMSO, part no,
326881000)= Acros(Geel, Belgium) A& AMESFIAL
acetonitrile(part no, 271004)2 Aldrich(St. Louis, MO,
USA) A|&-& AR89t 1N Hydrochloric acid(HCl; part
no. 109057)= Merck(Darmstadt, Germany)ollA] 05}
%131, potassium carbonate(KyCOs; part no, 60109), ethyl
alcohol(200Proof, partno, 493546), Kryptofix 2. 2. 2(Ks 2 4
part no, 291110), sodium acetate (part no. S8750),
sodium phosphate monobasic monohydrate(NaH,PO,;
part no, 71504)= Sigma—Aldrich(St. Louis, MO, USA)
oA Frufstol M=ol FAA glo] ARESISITE Sep—
Pak® QMA Carbonate Plus Light(part no. 186004540)
Z}FE 2] A= Waters(Milford, MA, USA)o|A Lufstiar,
Strata®C18—E(100 mg/mL, part no. 8B—S001-EAK) &
B358 Phenomenex(Torrance, CA, USA)AS] A|&S A}
83519t QMA carbonate 7FE®] A= AR A 10 mLe &
2 HAAYE 3 & Aol AL, Strata® C18-E FH= A
£ A 5 mLo ethanol® &8 & % 10 mLo] waterE 8
conditioning & ARS8} #A] H BF-THK-53519] &
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Table 1. Preparation of reagents for ®F-THK-53510on the TRACERIab FXe module

Position Reagents or materials Quantities

Vessel 1 Kz.22 in acetonitrile + 30 mgin 0.95 mL +
KoCOs in water 5.5 mgin 0.05 mL

Vessel 2 1 N HCI 0.4 mL

Vessel 3 Precursor in DMSO 2mgin 0.7 mL

Vessel 4 0.8 M Sodium acetate 1mL

Vessel 5 30% acetonitrile/water (v/v) 3mL

V10-V11 Sep-Pak® QMA Carbonate 1

Vessel 8 Ethyl alcohol 200 Proof 1mL

Vessel 9 Water for injection 10 mL

V15-V17 Strata® C18-E 1

Bulb vessel Water for injection 30 mL

Product collection vessel 0.9% NaCl 9mL

V16-Product Vial

0.22-um Millex® GV sterile filter

1

| Bamma et

| ¥ Detector
H rr====mai|

Figure 1. Layout of TRACERIab™ FXFN module for 18F-THK-5351 production
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Figure 2. Typical semi-preparative HPLC chromatograms of ®F-THK-5351 reaction mixture. up: radioactivity, down: UV chromatogram (UV wavelength = 360 nm).

'8F-THK-5351 eluted around 14.5-16.5 min retention fraction was collected.

10 X 250 mm; Phenomenex)ol] F¢5te] E5T}, o]
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18F-THK-5351-2 UV(L = 360 nm) 7H&71¢ #upA 7
2712 RUEgslo] 14-168 o)A &2 A A th(Figure 2).
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Ak FFAEQ BF-THK-535123 82 AEIIAS
ol-&slo] 0.22—um Millex® GV HaFZE|(vented filter,
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Figure 3. Analytical HPLC chromatograms of "F-THK-5351. (A) Radio-HPLC of ®F-THK-5351(tR= 4.69 min) (B) UV-HPLC of '®F-THK-5351(tR= 4.35 min, A = 360

nm) (C) UV-HPLC of authentic "®F-THK-5351(tR= 4.38 min, X = 360 nm)
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L b0l Eetele ket el o Felabl) 2 HEriAe)

A3 2| (Becton, Dickinson and Company, Sparks, MD,
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Results and Discussion A % 0,22-um GFBE| EIAA H2E gEsrt
18F—THK-5351-8 A Z3H=t] 40 B A|7ke: 140l
2 ZIREZL 8o AR E ARESto] B ARutEIHIE 23] F 707 o|glon, WALSeHA
PET /3-8 "AMIoJorEel “F-THK-53512] 2|23k 82 31,9 + 6,7%(decay—corrected, n = 10)°] itk WA
FAHS Festarat siith, & AFolA AR A 3}8HA olet= 98% ool l o, ulANs-2 1981 £ 33.9
= 7F 98] AREEAL 9l GE HealthcareAl2) GBq/umol(5.4 + 0.9 Ci/umol, n = 10)2.2 I IT}, A|
FARE Al Y Z% BP-THK-53519] oML H7kst7] 98l 2]
ANAMBAIZIZIA] A-2of =] £ vl Alkate} 248 31445

TRACERlab™ FXpy HE ©]-831% 1L
3 e WA A2 glo] Agsle] mRESe) W

g W ARIZRERA i 418 Zol2 AAZotE TS ARg-sto] BARE At AITE 7HA] WA
24 A7 3 EAY0|E(tosylate) 71 7F =Y E #EA4] A P = 98% ol frAlsh ALolA QMR Ao
A<t 2ey B8RS (nucleophilic fluorination) 22 2 Uehdtl 22 QA BR-THK-53519] AR 8010
FEA8to] 7HeEsf SHATHScheme 1), #A] $ 94 314 2 W A g Frshal o B A E wEE A oRkar

—‘gl,‘xﬂﬂiﬂ]-ilﬂﬂ—q S ARgslo] BF-THK—-53512 —E—E] pHE BF-THK-53514 4|7} 2= pH indicator strips=

= (s0lid phase extraction, SPE)© & S9ro & W A 7] $I(pH 4.0 - 8.0)8 WHEskoiTh1D).

B U B NP
OTHP OH
o A _o = 1) F=K 5 5/K,C0;, e Ao =
N-’ | £ 110 °C, 10 min N/ =
N/ ':',CH;; 2) 1 N HCIL 110 °C, 5 min | N/ N,CHJ
H H
THK-5352 18F-THK-5351

Scheme 1. Radiosynthesis of "®F-THK-5351

Table 2. Quality control release criteria for ®F-THK-5351

Test Method Acceptance criteria® 8F-THK-5351 release
Appearance Visual observation Colorless, no particles Conform
Radionuclidic identity Half-life 110-112 min

determination

Gamma spectroscopy 511 KeV Conform
Radionuclidic purity Gamma spectroscopy > 99.9% Conform
Radiochemical purity HPLC analysis > 95% >99%
pH pH paper 4.0-8.0 6.5—-7
Molar activity HPLC analysis > 18.5 GBg/umol 198.1 + 33.9 GBg/umol
Residual solvents GC ® with FID Acetonitrile < 410 ppm Not detected

DMSO < 5000 ppm Not detected

Residual Kryptofix lodine spot test < 50 pg/mL < 50 pg/mL
Ethanol content GC 2 with FID < 10.0% v/v <10.0% v/v
Sterile filter integrity Filter bubble test > 50 psi > 50 psi
Bacterial endotoxin Photometric test @ <17.5 EU/mL <17.5 EU/mL
Sterility Culture media ¢ No growth No growth

 Reference 11." Gas chromatography. 9 USP <85>, 9 USP <71>.
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