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Abstract  [Background| The 18 kDa translocator protein (TSPO) is an important neuroinflammatory imaging
target for neurological diseases. "*F-PBRO6 is a second-generation TSPO targeting agent with suitable biological
properties, which has been used for human imaging. [Purpose] The study aims to promote the application of the
imaging tracer ""F-PBRO6 in research and clinical studies. [Methods] The disposable cassette system and process
sequence for the Neptis Perform synthesizer was developed to produce "F-PBR06. The quality control inspection
method and specification for the product were established with reference to the Chinese Pharmacopoeia (2015
edition). The safety of the product was confirmed by the abnormal toxicity test following the requirements of the
Chinese Pharmacopoeia (2015 edition). The biodistribution of the product was evaluated with normal mice. Based on

the above research, the preliminary study of "F-PBR06 PET imaging on healthy controls and patients with multiple
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sclerosis was performed. [Results] "*F-PBRO6 is successfully prepared with a radiochemical yield of (32+5)% (decay

corrected, n=20), radiochemical purity >99%, specific activity >111 GBq* umol™, and total time is (54£2) min (n=

20). The product quality control tests and abnormal toxicity inspection are in compliance with the requirements of the

Chinese Pharmacopoeia. The biodistribution study shows that high uptake is found in the organs of high densities of

TSPO, including lung, kidney, spleen and heart. Preliminary PET/CT imaging research results show that the

radioactive uptake in thalamus and pons of multiple sclerosis patient brain is significantly higher than that of health

controls, and the white matter uptake is moderately increased. [Conclusions] The above results prove that *F-PBR06

can be prepared through the process developed in this study. The product meets the requirements of research and

clinical applications. This study makes favorable preparations for further clinical neuroinflammation PET imaging

studies.
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Fig.1 Schematic of the disposable cassette for “F-PBR06 preparation with Neptis Perform synthesizers and reagents
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TR FE 2 HPLC 248 347 4l Ak, Mo 0 TECSH 14 0 45
AR T ] AR AR A S R S B AR
HImBNAH CH b= (R B iy (812928 14 min) . itdE
(9L B AH I N 211 757 40 T R 3 A7 B 1R ik o e v
M2 A7 B A 30 mL S FH K F R E IR Bl A , Pir
B WEE I 1 mL Oasis HLB [H A A€ HUR: ; B R 2
A7 B EL 30 mL yESS A 7K, #1381 mL Oasis HLB 4 ;
F 1.5 mL Z K HArtL& %) M 1 mL Oasis HLB 4+
B IR RO S AL E B
3.5 mL AE B ER K ¥ P8 1 mL Oasis #1 , H A 2
A A s FEACGES BUSUR JIHESN T, il A A
RO I TC B AR N B 247 R 1143 *F-PBRO6 ¥
S

Ts

o” o Q o~ ™ O
03) o ISF/K222/K,CO,, DMSO 0}) 0
—_—

“\@ 140 °C, 15 min ”\@
0 0

Precursor ['*F]PBRO6

2 il # “F-PBRO6 [f14k 2 2 i 5
Fig.2 Chemical reaction formula of "*F-PBR06 preparation

2.2 “F-PBRO6;I5HRRELH| S

SF-PBROG 73 5 & 1) 5 52 4% il b 2 25 vh (1 2
B 2015 £FRROFH 9 5 S IR0 ot ol ) s Y A 56 P
BR . B HRE, B 5 HEES K sk Az = o
HFH90.22 pm JCRR PRI, 28 Ji5 8 S VR SR 5 5%
PERESERENE SR J5 S S R Sl ER 2 mL 1) 5709 v
F RS HT B 1 mL B AR N B B R
W RIS S AT BRI . R R 1 mL B SR IN
BT E R, AR H T E R
AT 6T T3S fa H AR T AN £ s B2 X 20 pL
B it 41 B8 P 25 2R 0 K BB 50 6%, L Tt T i
EEAT W ; F2 HL 500wl B i, 388 3k 3 R T H 0 e e 1
PR 2 5 1] B2 100 pl BE 5, FH €0 20K 6 R
50 1% , 3EAT S Bk o3 A R I A B 9 7R Rl 2% A
N AR 200 °C , BERE 1735 ER BE A I RS 2% I
240 °C, &/ % 30 mL - min™, BEFEE 1 pl) ; BL
100 pL ¥ i, 83 pH vl € pH A s B 20 pL £ 5 it
1T HPLC 73 #1 CGRBIAH J « & L4 1 g L' 1 2 M/
pH 6.7 B IR £5 2% v A #i=70/30, it 1 mL - min™', &
3 K 230 nm) 5 JEAT U A0 52 55 51 U A0 2 Al
JE AL 4R 5 R SF-PBRO6 & &l 52 s B 2 L #F
ET By T K222 [R A A o
23 "F-PBROGESGTAFHEBMNE

HdEE B /N R 5 (R EE 19.0~20.6 @) , i@ I
BBk AE S s WATHEVESF 0.5 mL KA Ed T &
il £ 1¥] ""F-PBRO6 v 5 ¥, 33 5 90 1) T80 12 v B A

22.94~19.62 MBq. VE it 58 B K /N BB T % iR A
58, PRUE 78 2 VI ANIOKAL R, FF 418 12 h T 4t
HEEH . 43R0 12 KL EE /N ERAEAFIRAS , 2R W52 48 he

24 "“F-PBRO6 ZIEE/NRARSHIAR

HUrE BB/ ER 15 R (R 19.7~22.3 @), BEAL
oy R 3L AR S K TR FR K R /0N BR AR P S
SHA IR FE 4 0.74 MBq ) *F-PBRO6 V1 1« V151 )5
BN R B T 2 B I ORE B KL, SR J5 7EAN [
i 18] #5 (5 min. 30 min. 60 min) Wi ZALBE , fif 5] 3 B
L7 Ry i NN L = BN I = N 2 N
Ay v DU O T . S A
1 1% X HERE f B, T 5 B 7 5 o 2H 4 1
SRR (%ID/g) .
2.5 “F-PBR06 PET/CT E&uikis

ARG EHERK S E R R 2w
A, SR S ST, IR RIS W IE 5 B IE
— & (&tE,39%8), 2 R EREIL R E — & (&L, 35
%), ZRE LB G R BEHTRE. NHWZ
IR AR AY, B 25 S 7 AR AR, KA 2017 A hit McDonald
CWIbRHERIZ A4 R 2 R L, ZiE 4
JIiF i Bk s AL 2 5 SF-PBROG il 771 370 MBq, 28 5 T
R R 45 TR AR 5 60 min J5 DABH S 45 2R 4 Sk 56
PET %(#% 30 min. PET %4 X H] OSEM J7 i 5 #
(THE4,%48 24, 505 256x256) . E PET K% L7
6 37 J2 < B i G N SR IS R X, I BAI
i 28 2 2% X v B AR 4E 45 B EE (Standardized Uptake
Value ratio, SUVr) o

3 HR5WR

3.1 “F-PBR06 Bt &K

PHZE 9% 9 PET AR E L 2511 10 457 R s,
FHAE 22 R A AL RO 7R 25 BR 98 S 0 i 92 vp O
5222 IS FH S E IF1 4 2% 09 A 26 o O AIF S R RS T
— Sl RO AR K R A% 5T 2 T PET B 5T
(L BEL A o AN TR B B B AL W SR Rl 2
RNE 4 57 *F-PBRO6 , F| | Neptis Perform 5! & i
AT T % BAG I &R 5T . A8 AT 95 0T R 1)
— IR IR BRI A, SE-PBRO6 V5 1) £ S FE
I >4 50~58 min (n=20) , o+ 5F B 7 44k il 1 4
i} 279 min, S5 SN FERS 29 16 min, HPLC i 4L FERT
#7115 min, #7461 F£ £ 10 min, *F-PBRO6 i 5} 1k
PR RN (3245)% (4 TP AR 1E , n=20) . 2009 4
Briard Z51 AR IE T SF-PBRO6 (1)l %%, f# FH LR
Fo N B2 3L 1 HT AR 1L &9 R TRACERIab FX, , 7Y

080301-4



% AR

2020, 43: 080301

AR, H) 4% *F-PBRO6 U AL 22 72 5N 12.2%
(n=6) . 1E [ B4 T H 1% J7 %4 A T *F-PBRO6
NARBAZHEF . 7E 2014 F12015 438 K VAN BF 5
H, i DAR S Sy 5 2 35 [ I BT AR Ak A A il 4% 1OF-
PBRO6 /] 7= F 8K, XN (2.1£0.7)% (n=10) Al
(2.17+0.38)% (£ £ Pl 2 IEDOM'), 2011 4 Wang 55
VeTEEr A T DA F R It 35 oy i 2 B P I T AR
Y, A A R () G AN AR “F-PBROG6 il £ 7= 22 42
18 28 30%~60% (2 FEJRAR 1E ) , 7 H.ofa 7 7= i 1l 55
AR A BT . AHIE AT F — IR PR % R Gt £ F -
PBROG6 177 2 [ L0 4 5 5 A w] b e,

AT FEHAL F-PBRO6 - il £ ta 1% Alifb 25 1 : K
F 2. J6/20 nmol - L™ pH 6.7 % & £h 22 1 ¥ i =70/30
B, B AR SOk B TR 2924 14 min, 53RO
PR RA BT B . MR IS/ R 3 2% v i
Wi=75/25 W AHES, B ARG A Y OR BB 24 11 min,
M4 UV ik i 46 , 5 350 H brib & YU P
RS R J A ES . BRI O
B B AR E R — P K, HIRS
UF 5y B P (H 2 2 S EUR A R ) ZE K, DR AT 7
K FH 2. 55/20 nmol - L' pH6.7 W2 £h 4% VA i=70/30
PERNP= S AL B A o AHIF 78R F 1) s 82 I T A
15 min, RAEFE—DARAL , T RIE 5 8 TAE 7 Lk
it AT/ ) 24 B T
32 "F-PBROGESTRRERFI N

SF-PBRO6 i3 5 Y& 1) 4= 7= T 20 i 3 S22 7= 1)
AN UGEATIRAE , 1] 77 BT B3 i o A 45 RIS 6 4%
BARGERR R, e aEm g =15%
WEREVO VA E T =8 N 6 h, AR5 HEAT 28 — WU
A, 7 0 RO Ak A Al R Ak A AR R OF-
PBRO6 & &I A & A I ARk, 1IX 3R B "F-PBRO6 {3
WREZERTohN AR RIFMAREME. T2RIF
SERE , AW 3EAT T 17 Yk “F-PBRO6 15 5 Vi 19 4E
7 R M 5 R A RIS — IR
4 2 45 M R RE AR 77 1 F-PBROG6 i) 771 BE % T 2 I
PR S5 AGAIF 78 R0 S BB SR
3.3 "F-PBRO6ISHBRFEFTHEE

FR A o [ 24 81 2015 4 iod ) 1141 75 2 A
ML 58 R A T 242 7= 1) “F-PBRO6 4 5 3T
T REEERE, ARRY 42548 h 55 R/
FEIE » HORES AR WL 5 s ) 20 B vl DL, 5240/ BRUBE
ARRARE A, L RS BIEB AT 7T T EEH
7% ""F-PBRO6 v 56 VR 72 o 51 N MR B 144 I
A4 R ER

600 (a)
_ 500
£ 400
=]

O 300
'E 200
100

10.894

0 25 50 75 10.0 125 150 17.5 20.0 22.5
Retention Time / min

5
2l
3
= 2 1= e
91 SR
0 R o a
-1
2

25 50 7.5 10.0 125 150 17.5 20.0 225
Retention Time / min

(=}

(©)

mAU
N - O = N Whs W
>10.221

0 25 50 75 10.0 125 150 17.5 20.0 22.5
Retention Time / min

3 "F-PBROG /™ i fll 7l it &4 ] /)t HPLC i 15
(a) 7 SRS P 3 P, *F-PBRO6 O I 7] Jy
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Fig.3 "F-PBRO6 product HPLC chromatograms for quality
control analysis
(a) Radioactive chromatogram of product, retention time of
"F-PBRO6 is 10.394 min, (b) UV chromatogram of product,
(c) UV chromatogram of reference compound, the retention
time of PBRO6 is 10.221 min
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F 1 "F-PBRO6;T &AM R HIRERKI A
Table 1 [*F]PBRO6 injection quality control standards and methods
J A7 N A g bRtk LR 1 k2 k3
Quality control Specification Batch 1 Batch 2 Batch 3
B e R AMEF 50 psi 52.46 psi 54.07 psi 55.32 psi
Filter integrity NLT 50 psi
A T8 A JE AT LUk G G %
Appearance Clear, colorless, free of visible particulate Pass Pass Pass
22 7 4 Half-life 105~115 min 109 min 107 min 114 min
TR PEAZ 2l (511%51) keV G Gk X
Radionuclide purity Pass Pass Pass
pH{E pH 5.5~8.0 6.43 6.72 6.56
TR R & R R AME T 74 MBq-mL™ 421.8 MBq'mL"  3922MBq-mL"  447.7 MBq-mL™
Strength NLT 74 MBq-mL™ at the end of synthesis
TR AL 54 ) L0t B R RH R OR B IR 18] D 1.040.1 1.03 1.03 1.02
Radiochemical identity The relative retention time 1.0+0.1
TR A 2 AMET 90% 100% 100% 100%
Radiochemical purity  NLT 90%
15228 i AEF0.5 pg-mL™ 0.13 pg-mL"! 0.20 pg-mL™ 0.11pg -mL™
Chemical impurities NLT 0.5 pg-mL""
“F-PBRO6 & AT 5.0 pgemL! <0.08 pg-mL™ <0.08 pg-mL™ <0.08 pg-mL™
“F-PBRO06 concent NMT 5.0 ug-mL"™
AR AET 50 pg-mL™! 4454 Pass 4 1% Pass k% Pass
Cryptand 222 NMT 5.0 ug-mL"™
LS (10£2)% VIV 11% 10% 10%
Ethanol content
B BR VAT LIEAET 0.041% ZHE1.1x10° ZH51.13x10™ ZH51.03x10™
Eesidual solvent DMSO AT 0.5% DMSO A A H DMSO A A Hh DMSO A Hi
Acetonitrile NMT 0.041% Acetonitrile 0.011% Acetonitrile 0.011% Acetonitrile 0.010%
DMSO NMT 0.5% DMSO No detected DMSO No detected DMSO No detected
BN R AFE T 15.0 EU-mL™! <2.5EU-mL" <2.5EU-mL" <2.5EU-mL"
Endotoxin NMT 15.0 EU-mL™"
TBE TBE H% CEAEK) g (BAEKD) H% (ALK
Sterility Sterile Pass (no growth) Pass (no growth) Pass (no growth)

e *IEF HPLC KN i 9 5 H2BR 0.08 pg - mL~!

Notes: *Less than the limit of quantitation 0.08 pg-mL™" of the HPLC inspection method. NLT: no less than, NMT: no more than

# 2 "F-PBRO6 ZEIEE/MNRANIEN 5737 (n=5, %ID/g)
Table 2 The biodistribution of *F-PBR06 in normal mice
(n=>5, %ID/g)

#E Organ 5 min 30 min 60 min
M Blood  2.03+0.42 0.83+0.31 0.66+0.28
0> JJf Heart 16.97+2.93  10.36+1.85  5.44+1.06
Jili Lung 19.40£3.94  8.22+1.76 6.05+1.31
¥ Spleen 14.1142.25  12.46+1.98  8.21+1.45
JiT Liver 3.18+0.51 3.56+0.57 2.8140.55
5 Kedney 17.84+2.84 17244276  12.03+1.92
LA Muscle  1.92+0.31 2.02+0.37 2.02+0.32
JBeE Femur  1.89+0.29 2.20+0.39 2.32+0.45
i Brain 1.86+0.28 0.90+0.14 0.65+0.11
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