INER-F1109

s (B

INER-F1109

A )

EEAREESNEE 13

JETRUE PR S ST

_.’

{EEVIENMTAM S B 2

AR -
PEALTAE
IRELEYZE -
cH B
R HHA

PXBEWTERT

SR BPERRA

AN

105410 A 20 H~1054£ 10 B 24 H
105411 A3 H






S

AR B 2= HAYZ R R EEIL R 200 2016 55 13 Jim 4= B A M g8 7 B A 2
L EVRM R G 5% 3% DU S NE 2 &0 17 B AT 1 4% 9 152 56 Y T 5% ol R B 3 4=
JRU S 1 S ) SRR SC AL & WY BB B0 fla ~ T R R g R AT SO B E G 0 X
SN R EZDEY R SRERS I - HEMER 1054 10 4 20 H £ 10 A
24 H - $kEF5H -

RTBERNBERSFLEE G2  SHEIGHESHE-HEES
AR EZEMNZ S T2l i - BB EEYRE (SR it
MG REWERMR - KEEETS G FREEREEHBRASEZREH
S TSy TS~ T MY ry B B f BE B O MR SRRy A ) BT (E
EH - K bautse - "ERER - ZERS T RIS - HERERZE
Hik - BELEMEHNAMZBEYFREJRESETNSZTEN -

FiH



[ |

1]

H 3

il H



— 8

(=)~ AXFE R HBHE 5T B B 728 REILE HR A2 0 "2016 5 13
JE = B MR EE Y AR SC AL S VI R SR G 0 T BT 2 B PR B A
VI R ek o R B R R B 2R W) B 5% E R B A W RO M SR AR EE Al
7R RS R - AEHMA 105 £ 10 5 20 HE 10 A 24 H
B35S K -

(Z) BREEZBEZSINE 13 5 BB gy B ba P2 cig i
158 %% 2 5 5 Efficient radiosynthesis of ['8F] FLT using microreactor
system > Z» B[] (5 i S MR BE V) S e g AR 0 REERUA MR EY A G
A B BT Bl ~ TR BB SE R AT A B AT B e

(=) "TEEBHMEEYEEL CEMRMRNG 0 BWFE R — AV E
RS S - FREEWER AR RTH - A EEY TR -
WYY E B EEE - USRS EEER - it
GG - B R ER - 2R TR AYRET - B R e A F -
ELRRENNAMKBREYSFRETRESENSFEN -

F1H



R
() fTER
% 13 fE 2 B M #E Y BLE L e W B il SOR g EETRENENT

a4 S8 o=

10510720 | &~ ABEIER | B2 Cmpk B> AR E A
SHTES

10510121 it 5 REE

10510722 | Kleedbs O ¢ B - RS

T rdHEE(WES)
Gg5—  PET Z8Y)- Rt i% & 74l
=85 : SPECT ZY- e aey)-Eac b asrd
s C19E#R 45 « Efficient radiosynthesis of [*8F] FLT using
microreactor system
105/10/23 RFEIER H BT R
TS B 1A B ) B PR ARG R R A o
Panel discussion
=
105/10/24 REEIER ~ &8 [OF2 : W Ei5 > Kb S ER S S
> & Bk E RIS S

F2H



()~ RIS IR IURER SRR S B a R WU HA RS 555 55)

%3 H



(=)~ RS

%"’: - X =]

()~ CISHERE A

S 13Jm ,
SEBAHEAY SRR A WERT RS

et R FE

A e ' &

&1

#5118 3 Efficient radiosynthesis of 18F-FLT using microreactor system
T sB13 a2 =2
SEREA W FRZEI A T, AREWEF 20166710 A21-23 HAEILR
ARUSEBRBEERIT, RUCRHERS —5mam. HEES1056k
P Sk PP, BIARAES NSRS, WHRRTUL . BRI &I
HEm 4.

F3EEEBE LY GhACEYERT RS FAR LS
2016491101

P
R R




()

GRS
1985 £ 10 H -~ A/ LB BN H PERZ S G@RIL RS S - TR ATE~Z
(LR bR - KREEG LT EFE LR A SR G300 7 —E "2
PP EEYT RSO L VISR 5 - 76 NHIE RS » HERE 46 Rawsl - TEIfZE
R RZFHER - ENZAHMCE/RREER - = TFB% > FREBPVHNTH
SRRV IR M W — A EERHNEERIER T 12 JE - B 2014 4 11 HAEGHE
B SET EE BR TR S SO E S VM ek DK - RS Ee T REAVEE - By
SCAT R AREHTSENT ~ T AR FERR - R MRS B b SIS > T
FREPR AT 7 BIRE - (NIL > 565+ = E 2B Sy B b e IR & 7Y 2016
10 H 21-23 HEILR AR » ARG ET RGO B « BEHER A E T
SCRPEE - [FIRFEGEEE M - A PRI -

AR GHEE T EFER D ARAE ~ PERSEEREESE - PEREGFEAI R
- PRSI LR B g 3 - B FI R (A PR A SR - A EERdt
W ER AR ~ Uk SO 158 JR > NN RBCH PR SEY st ~ R MR e 2L B
i~ EMEEEYRTE S R X R AR - SRR L EIRbT ST L ~ SRRy
TR ~ SR EAEEE -
RS
HEEEE
L R
BIER © ol - ZEEHE  SRARR
HITERS © M
L8 BT HE - HALE - 207 - SIER - BIET - T8E - 58 REDD - R
T~ SRIZ -

% B
EE M

L8 RS - RGBT - MR - B W B - Hi - HAE - HE
H T FRE - S - FEE - 1T FUER - EIEE - BIRT - BEE - TUR
ia o REMIEE ~ TR~ R - IR - TARAE - BURTR 0L 80 B RERE
mREEIL ~ TR - TRIFHT  TRAE - TRIE - REE - RIFIE

BB

2 B - F P SR FE o

%5 H



OV BB EEERAtEY RS EeY RN g L E(EER )
% 13 JE = B A 1 SR ) B AR BC AR S W B o 2 & By 2016 4210 H 21-23 H
AL EBE - AL e AL (B —) ~ dbkmCiE2E 158 J= o PRl AE £
o TElEER A IR A A R 2 hiwed - T EEREEREE N g LR R T
PHIE ~ TEIZEGEIL RS EEZBESEITRA - PRSI LRSI EE
TR EEER AR ILBI B T S S G AL L ~ ¥R S B I RSB Jae
Min Jeong 352 (B =) - A EHEAE EREHE -

=
%+EE$E})&§11&E§M§§S€Q
3% it 4

FARIE;

[ ~ BR

RE TS AN BN 10 5 22 H BT I e i 1 U (Keynote
speaker) FHEEE] = B AEE Jae Min Jeong T /EER(B]=) » EI[EHS & The Journal of
Nuclear Medicine(JNM) & Nuclear Medicine and Biology(NMB)FY 45 5 - & =% £ /8 A
Development and Evaluation of multifunctional nanoparticles » 22 IHEEZS Kk T~ A H AR
MREEY R AR B RIS, - RIS ~ SIhRE A ~ SRR R A E ATEE
73T (AHAE K HERR) B AR E TRERRY PR T » 4HE S AE T R AR Y 25 ThRE SR
T Al A TEE R FiE AR K - H B FEENZ DIRe B 4 Kk —i b &R
Feiot BA RAFaVEEE - 32 7o IRt PRV E — M R 28 - ISR A Bl
ARKEIWE S TAF E - HEaR B R H 5 22 J& International Symposium on
Radiopharmaceutical Sciences B4+ 2017 4 5 H 14-19 H i {ZEX] Dresden 2277 [H Ayt
YIS EENEE TS - B A E—EEE » HYEETSE 23 ekt 2019 F7E
G 8T -

%6 H



Development and evaluation of
multifunctional nanoparticles

nd i H
Jae Min Jeong, Ph.D 22n4 International Symposium on

Department of Nuclear, Radiopharmaceutical Sciences
Seoul Natig ivers p a May 14-19, 2017
b & Dresden, Germany

&= ~ FEEE R REE Jae Min Jeong Z R

B HPERA E K EE B S RHBERBFES S - SR TS5
Rl B = 5 e s P KR 22 B R 2032 E R Radioactive multimodality probes for
molecular imaging” B - BUEFEMHITIE - BURZL GRS T B ATlE e 2 R =
e 18 » H o] [5]%4 F A 2 fl % 22 A 8 22 (4 PET ~ SPECT - Optical ~ Photoascoustic ~ CT -
MRI Jz Ultrasound) o DLz 25 VU5 FHIG (R E2 B8 B e i & AR B B i B PR 82 b L 2R A
JEER” Precision PET Radiochemistry and Radiotracer Development” » s# it 5 &8 A Al st
18 BRI G R Tk » A DA — 0 BRSNS 2 m iV EEY) 7+ TRt G
S EEYNEN IR EITEINVE BN AT R, 18 8IS B RS S - (E)

= r—— ]

Radioactive Multimodality Probes
for Molecular Imaging

dality Imaging Techn iqucs

PET Biomarker Development
& Precision Radiochemistry

Steven Liang, Ph.D

AT, MGH

VU ~ SEPHIE R B RE RIS G (R BB B2 be i 4R B e U M 4 ohu O SR B

o

s T7TH



BN R I E A B e 2 Ml Bl E AL B il EER "PET-CT {2 ATRERRAE R 22 B H AV
I KBNS B PR R IR SRR IS B i vh B M BE it S R B R > NS4
& H it R 2 B L B B S HH 44 5 (China Food and Drug Administration; CFDA) .
A BRI SR 17 ([ - AR AR B anEE Y E /R (FDA)SS (B #E 25 - HE
2000 FLA1% CFDA £ 2 &5 i > AR SRR 11 (B E AT 845 38 SO 88 |
ARSI ZE R o M P BB TR EEY I SR T
> HEHE L YT

& ARBEBREGIRET

& ol ZEHEIGEIHE

& Tau & ZRSHGH
> DMIE AT SR T

& OMTe LU RG]

L B SOTY: [ B DRt = Fi|
> R EE YIS

& Ee

& e
& G = S5
& BTE/RETRE S PN Ry ARRE S A e B G
& R EPRET
H
*
*
=

> HAMBE 2]
RIS G AT HE 2R
TR PERRRC T 7%

lanec

S4BT BT BB M EE T SR - (BT

WY I B PR A Bt L 6 S A e
FREHE ErERIAEITEZSY
1 X 4 06 0 0 T A 35 0% S o OIS HE (AR F52016.10)

PET-CTFERTAE BRARIE 2 JT b 58 B2 I3

XUSE ZF=RRRA

BRI T S BE BRATAE S — )
2016108228

%8 H



P e i e S s Derivative Coupled with 99mTc
1 "9F MRVSPECT/PA Tri-

RS TEES T STREREE

E :"" -
=
BN
]

< ¥ih

-

[~ 2R MRl E B A R SRR SR IS B s

FH5 7547 3 7)(General Electric Company; GE)I 455 — S5 it 5 i B8
N S o BB AT B TE T T R e PR S SRR 53 » BT
A 1902 4F A LR R AR T N 55 0 A AR R B A IE T
SEPR] A EIERR 2001 BT BRI B 00l DL B R TR B A T4 T
HERRET S BT T E T R B0 o R e e R | R T Bt P IE i 223
BUFSETIR | DUESHIIE TROR M (2 R TE T8 e B8l - e IS e B 7
SR IR LR B3 P GE /35 FASTIab H B &R &S5 - (BS)

: &)
i (5¢)
— jg,rr_ ™’ (klﬂ’?l‘:l/&(ﬂ(’{»;’nm'rlm-u‘”
il = 44
=3 I AE H T SR 7 JF 6 Bk

A E % RS [ g

EMFERBI S T e Dpa
E=E- 2280

5 TN IO S I sk 5 vhods 1 3

Z -4 > =
;,‘;le’f SF= 8 2036510512211 dalsl A5

: - SHNES S
[N~ B R e LB B AR R

(B) H B EEHBRNTEYELELCELEMEM KRG L EGrHERE)
10 H 22 H M FEfT o8 - o3k T PET SE)- U X R 740 ) K T SPECT ZEY)
“EEEEY)-EE e ) IR R DB GRS 2 PR T PET 289 MR o34l
A NRALE TS > LS T PET S8Y- IS MR 8 ) Z e M T D o i

Tt -

%9 H



DHFERHR

PET BEY) U MR b 75

Frif i H s A AL
1 | ®F-Click ZIERZSCHAVES EDRIE LTI EEIE L ERiEi KR e
A=
Ju
2 | ®F-labeled Benzyldiamine Derivatives as BT BFIAE

Positron Emission Tomography Probes for
S-amyloid Plague Imaging

3 | 2-18F-FPA IR EIERGHY A M PET fEREE G 1RG50 PUIRENEE BT
4 | Efficient radiosynthesis of [*®F] FLT using FH{z%  Institute of Nuclear
microreactor system Energy Research

S | —MEEERAT PET BGHINEGT ~ SRl LE LEREETEEVIFHT
TV ESHE
6 | (BLETEE SN GPCIM Iy TR RS L% FEPRECREN BRI

Rlaiiliete sy B

7| SEVMEEYITERDTEW L e s EER RER HAE(LENTERT
[MClEAE L E

8 | EAGHEHY PET/MR 228 - —(E¢RPEYRIIEYE I8 PEUEEEAE B IER
b5e i

PET Z2V- Uiz R odll- T 455

ik A H e EAr
1 | rhgEhnEEss A= %8Ga iRk ) 2 B N B i V.H.  University of Coimbra
Alves IBA

2 | ®Ga LIS Pasireotide-1 /3 FHRET  ZITE AL RERERIERDT
AR e HAEPIER 8 Micro-PET BT 5E

3 |#rdd ¥zr BRUH AR ANER AR ARR BRFEF JLEHEE BRI
Szhe PET BBRAIEP b5

4 | YCulEHEHE=SMAIPNAOE =88  RiE IR AR2(2HESTT
BRIEVAE A S AGS MITFE TR

5 | ®GafsiHAl PSMA BEm > FERSTIEFIINE @ dEstRE R
ARG A M E A A
6 | #-64 fEECHY PSMA BERVN TEEINVAEY)  Ll&E  FRBERREN R =

PN TR ) Bh
7| CS-30 iz s s U M P2 EE WIIRRFRE TR
it FE AT
8 | %*Cu-BMS-2-P-2 ffifii = SRS HIATITTE BlRrir  JEUKRE R R
9 | WL R -64 Hy A E T ER RE LR

%10 H



BEH— ~ 8F-Click fZ B #ri s BRoRIL s T4 Mo

4R 2t 2 (hypoxia-imaging agents) 3= S2 7 A L ~ O IURHZE K TR iAo » BEAFSE
DR £ b 14 45 (Nitroimidazoles) 22 ) {2 58 °F B B &S 2 7 - 29 585t IR B DL
BE_hot-Click difEsr 155445 Nitroimidazoles ~ 8F « B2 7, —FiZ(Polyethylene glycol; PEG)
1EEfiss & — %% ®F-PEG-Nitroimidazoles £i74: ¥#E1 757K 53 i (logP) ~ BESMBEM: ~ fof
EMT-6 /N ARG ST ~ MCF-7 4iRAS Y MEHL ~ micro-PET E2EE D - SR BURIAES
J73E A EE PEG {ZEf£2E s | A Nitroimidazoles - iR PEG [ Zeps M » 1tk
VIS S MR TR BB RR RS o (HRE A MEAMEEEUE S RN WITHIN - (HEgET R n] it

Hikaa RS 27 -

BE-Click 5Z FZFR1C 389 7l Bh i
UTEIa9 s

e % A Wk e

REH — - '®F-labeled Benzyldiamine Derivatives as Positron Emission Tomography Probes for

p-amyloid Plaque Imaging

BlEf Bk 2R 1 (Beta-amyloid) i s i 48 F i P 22 R iE (Alzheimer’s - disease) A] #2 {1 5
HARC BT 2 198 - IEWTIEER I — %51 Benzyldiamide £724E47)(BDAS)HETT *°F fE5E » IRH A
Btk R 1-42 BA SN R HRERBER 2R - £ AD I8/ N AV S s 45 RBUR H
SEETRE BBV R S T B Y[ F]AV-45 > HRIEE —ME4E SRR S04SR I
S B SR I BB IER B R H IS R RHYTE T -

% UH



REH = - Efficient radiosynthesis of [*F] FLT using microreactor system
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REH 1 : Gluc-Lys([Fe'®F]NOTA)-Y3-Octreotate 19%84{# 15 A 4E FIW 5 4 P e (g

4 B 1 2% 2 B (Somatostatin receptor; SSTR) iy 12 HiE & 4] = 4= 5 ]I ] 25 2
Octreotide » SEATHISEE A F 5 ®Ga Bz (LAYIIE RIBRZENERA > 1K
Octreotide {3 Hixti 119 Glucose-Lys(NOTA)-Y® S » FEIRFULATHEYIE. Fe'®F MefTiE
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P R R IS s |

Reference: Noberini R, Mitra S, Salvucci O, Valencia F, Duggineni S, et al. (2011) PEGylation
Potentiates the Effectiveness of an Antagonistic Peptide That Targets the EphB4 Receptor with
Nanomolar Affinity. PLoS ONE 6(12): e28611. doi:10.1371/journal.pone.0028611
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; Synthesis of Site-specific Radiolabeled Antibodies for Uitacton

Radioimmunotherapy via Genetic Code Expansion

Yiming Wu,

hi Yang * and Demin Zhou* 2

State Key Laboratory of Natural and Biomimetic Drugs, Schoal of Pharmaceutical Sciences,

e ICF cells and can he
Peking University, 38 Xueyuan Road, Beijing 100191, China b d tumor uptake prove v !
agent tor breast et
A EX) Radlography ! .
- ; - e
s
Rad herapy (RIT) delivers rad s | o/ @ Heavy Clain Method

f
1o antigen-expressing cells via mono-antibodies for
the imaging of lesions or medical therapy (Nar Rev
Cancer (2015) 15(6):347-360). The chelates are
typically conjugated 10 the antibody through |
cysteine  or  lysine  residues, resulting  in
heterogeneous chelate to antibody ratios and
various conjugation sites (Bioconjug Chem (2015)
26(2):176-192). To overcome this hetera encity,
we developed an approach for - site-specific
radiolabeling of antibodies by combination of
genetic code expansion and elick chemistry (/oc
Natl Acad Seit U S 4 (20 ) [0X40):16101-16106).

@ Light Chain

diof derivative had been radiolabeled with 'f using
methods. MCF-7 (ER+) cell lines w d
cously in Balb/c nude mice. After
were sacrificed and m

Lt Side speitic Confugation Right: Comenthons! Conjugation

tissues were remov:

Sprague Dawley rats w

¢ u

d to perform biodistribution

1 nnatural Am Acid  Bifunctional Linker
Figure.A. To gencrate the antibody with azido- Results
modification, unnatural amino acid was incorporated
with the aid of engincered orthogonal tRNA and
aminoacyl 1RNA synthetase pairs. To label the
antibody with radioisotope, a bifunctional finker was

In cell saturation binding

udy (Fig. 2A). [""IIPDET had K,
of 49,66 nM and B,

of 12710 sites per cell. As Fig. 28

B. S synthesized with DOTA on one end for chelating the shows, the radioligand demonstrated increased tracer up-
“ sem nuclides and a cyclooetyne group on the other end takes with time in | b and reached 1o the top at 1 b after incu-
ny Light Chain for pecifi i of the azide-bearing | bation. The biodistribution results in normal SD rats dis-
| (e chungs) antibody pake at 1 b and 2 b

Figure.B. To assess the ratio of linker per antibody,
ESI mass was performed, with sito-specific
conjugation group showed an exact molecular weight | ously i
shift of one bifunctional linker compared with the

unconjugated antibody

0.14%ID/g and 4.810,66, separatcly). While for the

blocking studies, the uterus uptake of ["IIPDET was obvi-
ibited. As shown in Fig. 4, | IDPET had consider-
able uptake in MCF-7 tumor (11.65+1,28%1D: 2.

18 Miceo PET 6 Micra- PET

Conclusion

‘ Our results reveal that the uptake in the CD0~
positive tumors was significantly higher than in
the blocked control. Thus, the site-specific radios

gates showed improved hy y
without changing the pharmacokinetics and
antigen binding of the antibody

2 [ [ ] ]

In this study, "' I[PDET showed favorable characteristics in
vitro and in vive. ["'[JPDET has specificity for ER pasitive I b A T e

Figure.C. The huCD20TM model was used 1o
evaluate the in vivo behavior of “Cy site-specific
labeled antibody (Fig.C). Our results reveal that the

uptake in the CD20-positive tumors was significantly EOML PRAEROWRL TS {
higher than in the blocked control, R R R A




Synthesis and Monkey-PET Study of (R)- and (S)-'*F-Labeled ZB35

id Probes with Disti

in vivo Kinetics

Yanping Yang,* Xuedan Wang,' Xiaojun Zhang, ' Hul Yang, ' Jinming Zhang, ' Boli Liu,* and Mengchao Cui™'

" Key Laboratory of Radiogharmaceuticals, Ministry of Education, College of Cheristry, Beiing
PLA General

Beijing 100875, China, | Department of Nuclear Medicine, Chinese

Background

Normal University,
Hospital, Beijing 100853, 7 R, China

@ imaging B-amylond (AB] pleaues by PET/SPECT with radiolabeled
armoid-binding molecules <ould ad in achieving presymptamatic
diagnanis of AD patients and accurately assessing the effectiveness
of orgoing therapeutic stategies.

@Thiee A) probes have been approved by US. FOA but they
exbibited a high degrve of nonspeciic white matter retontion
which coutd fesd to lower signal-to-norse ratio and less accurate
interpretation of PET scans

@n order 10 reduce pophiicity and enhance signalto-nose ratio,
herein, we introduce 2 10U into the side chain of 2.
arylbenzaheterocyrlic derivatives. Preiiminary bio-evahuations have
srvened aut 3 nowel AB tracer, {S)[F1Z835, from twenty-four
enanticpure 2-arylbenzonrterocyelic dernvatives

Results and discussion

Radiochemistry
A teparted nuclecshilic epoxde opening reaction with “F~ taied 3t

10 b, e ke e
i which the O-Tii protected tosylates (RYIs)-S) fivsimy
the precumon  (Scheme 1 R ]

| yild, 22+
radiochemical purity: 2 98 { specific activity: nﬁlq; HIN

. Mo, w ot 1wt 1 (o0
sk 10 € o e né‘.““'.‘;'-m...’.:m

bk MeEH 1007 €8 mi 1)1 M ot 3 ko

In Vitro Aut
As shown in Figure 1, enantiopure (S)(*F]28 displayed dear
laaeling of three forms of AB depasits Including dense-core
plagues, diffuse plagues on the cerebral cortex, and plaques
accumalating within blood vessel walks

v v o ke e 1. ARG o i o
-

ribution
(S1[*712B35 exhibited Oamﬂxaﬁr mproved clearance profiles
with brain, ,.,/brian, t 27,8 compated to 58 of its
o (817612635 (ol 1 3nd a2

Mo 2. 5. . enens g o A G2 )%

PET/CT Seans in Rhesus Monkeys
In compatison to [|avaSs,  (S}{*FIz835 eshibited faster

lower degreo of uptake and cetention in cerebelium and white
matter arvas.

Fige 3 PUTACT sty of
flgmn 3 Drime sy of (S5 PIZRIS anmt (FIAVAS ' el

Ex vivo autoradiography
£ o ARG demontrated that (S1{1FIZBIS did penewrate 888
and bind seiectively t0 AB plaques in weo (Figure 4),

Conclusion

R A Fa b ZHhE (@A c-12P- RGD, [t
& 59155 4 it

KRHS, 1%
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99mTc-Labeled 2-Arylb

As Imaging Probes for AB Plaques

Kiooyang 7hang, Yonping Yong, Hualong Fu, Bol L, 0nd Mengchao Cil*
ey Labrstory of Radiaphmmaceutscss, Messtry of Education, Beljng Normal Uniraty, Beng 100875, China

with PEG Linkers

1t 15 of great practical value to develon *Tc-labeled imaging probes
with fine properties for early detecting AB plaques in the brain
However, most pubished warks found it difficult to keep the balance
between potent binding affinvty and sufficient brain uptakes.”

In this work, we designed and synthesized 2-arylbenzothiazole
denvatives conjugated with BAT chelating grou through PEG linkers
The putpose of this study was 0 Klentify potential SPECT imaging
probes for AB plagues with potent binding affinity and also favorable
Drain pharMacoRInetics:

Results and Discussion

Chemistry.

Twa rhenium complexes {7 and 8) and corresponding precursors (5
nd 6} for ™"Tc.iateling were synthesized (Scheme 1]

€. o) s, oo,

Scheme 1. Ssagonts and conditons. af ¥,€0, OMY, 110
repriz A B, ]

€ {0 BATS0c, 8GO, CHEN, 90 C (d) 1)
79,1, 800K, CH.C1, MeOH. 50 €

In Vitro Fluorescence Steloiog on brol Sectous
nwero
on beain sections of 3 Tg mouse and an AD patient. AB plaques were
claarky stained (Figure 1 and 2}, indicating specific binding ability.

Figuee 1. 4 4t Nusewcernt P e 917 A and 8.3 00 bran
e o oo PP, .
v by thilawe 3 18 and D}

| R 2 st et g of 49 pams e 7 o
a0 A5 e 4y o, et o,

Table 1 11 biton canstants £) for binding o [ M1IMPY 10 A3, , aggregates.

* Muabured in iplicatn with results peesentad 4 the mean + 50,

ing
K7 and ["Kc18 were readly prepared through figand
exchange reaction with [PTcIGH (radiochemical yield >80%),
purified via radio-HPLC (radiochemical purity >97%).

A I! T | ~

o o -
Figwre 3. 1PLC comjoction profes 047 and = Te[7 (A}, 8 4 F=~7c
In Vivo Blodistribution in Normal Mice

["™Te]7 showed relatively high initial brain uptake, while [**Tcj8
‘exhibited fastor washaut rate fram normal mice beain,
ockyuibution i norma IR mise (18 - 22 =i, 1 < '

Tainaz
Prrer

2 105037
sarean e
e asean
- soss
501003 @10

we and cvaluated two 2 gerreatives
conjupated with BAT chalating grovp though PEG nkers.
Rbonium complex 7 showed sufficient binding atinity towards.

'""""""‘"'""""ﬂ'”.um
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Efficient radiosynthesis of 3'-deoxy-3'-18F-
fluorothymidine [*8F] FLT using microreactor system

Pt 7%
Jyun-Hong Chen, PhD

stitute of Nuclear Energy Research, Taoyuan, Taiwan

Automated synthesizer (18F-FDG)
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Introduction

Flow chemistry

A chemical reaction runs in a continuously flowing stream rather than in batch
production. In other words, pumps move fluid into a tube, and where tubes join one

another, the fluids contact one another. If these fluids are reactive, a reaction takes place.

. Advantages:
- FlowQ
AR, ® Improved heat transfer
l ® Improved mass transfer/mixing

FiowiA b ® Reproducibility
: > ! . ® Scaleup
® Extreme reaction conditions {high/low
FlowB == () \ temperature, high pressure)
® Multistep {telescoping)
ﬁ ﬁ @ In-ine downstream processing
® Automation
@ Improved Safety (managing hazardous

mixing, heating and cooling in a system and in the same time. reagentsand intermediates)

Q)
[ R
RS y . . . Introduction
Why Microfluidic radio-synthesis?
Batch versus flow chemistry
| continuous |
Flow
Before or Chemistry
during batch

Manual: 1. Safer and lower

Reactant feeding exposure to

Stirring & Heating radiation for

Product collection = operators

= 4 2. Time-saving
Stidring % ' 3. Easy to change
Ll reaction conditions
Heating
1. Time-consuming . +safor
3l Continuous. + Access new products
reproducibility ] +Scaleble
3.Non-scalable r frer batch + Reproducibility v
is complete

conbarat -

EMAT: 54

el
D Question

What do we need in radio-labeling works?

Chemicals: precursors .
Radiolabeling: conditions () 9
Evaluation: efficiency, yield
Data collection and process
Radiation Protection

Manual
V.S.

Automated synthesis

pas Introduction

Chemical reaction

Fag
Ll

pre-radiolabeling :
o+ )5 ® L Stop-Flow
(batch mode)

direct radiolabeling (na chelator)

Phamacewsical 2014, 74], 382418
g/ g comyichemistry/ /S wiK/2/ e
P forevions 123d comy .

o,
5

A
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Introduction

Microfluidic microreactor

» A microreactor or microstructured reactor or microchannel reactor is a device in
which chemical reactions take place in a confinement with typical lateral dimensions
below 1 mm.

» The microreactor is usually a continuous flow reactor.

Methods of

fabrication
Laser cutter
Plasma etching
B et ctching

P/ wwem i oficictune coe
g/ ctrewsac $om xrer. com)

‘E,L;}- Introduction

Potential Improvements Utilizing Microfluidics

» Speed 4: Short Reaction Time

» Reproducibility: Inter-Lab & Intra-Lab

» Yield 1: Radiochemical yield(RCY)

» Purity : By-product formation

» Versatility: many optimization reactions possible in

one day.

» Conservation of reagents: reaction channel volume
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Purposes

Microfluidic systems currently have more applications on radiotracers’
synthesis and receive much attention on PET imaging.

3'-deoxy-3'-[¥F Jfluoro-thymidine ([*¥F]FLT) is used to image proliferative tissues
and has been widely studied for years.

We report here a reliable design for preclinical and clinical studies with
automated production of [*¥F]FLT by using flow-based microfluidic devices.

.

[*F]FLT synthesis by FlowSafe ~ Materials & Methods

[®FIFT 3
|

Iokolysis

RO g

Synthesis

* FlowsSafe® and Absynth”

* [**F] and Kryptofix 2.2.2. dried and dissolved with anhydrous MeCN

* Precursor: 3-N-Boc-5"-O-dimeth ityl-3-0. Ithymidine (from
ABX) in MeCN

* Hydrolysis: 1 N HCI

i for fluori
« flow rate: optimum

« first microreactor: 105 C
* second microreactor: 105C

and hydrolysi

Results
Repeating tests

Table Reaction conditions of five times of repeating tests for radio-labeling of
[**F]FLT by FlowSafe".

Test Activity Precursor Reaction Radiochemical Purified
time* yield activity

1 70 mCi 10mg 2 min 66.3%

2 200mCi 10mg 2 min 55.3% 20 mCi

3 150mCi S5mg 2 min 23.43%

4 60 mCi 5mg 1 min 11.99%

5 55 mCi Smg 2 min 33.3% 8 mCi

*Reaction time is determined by the flow rate passing through microreactors.

Total reaction time was ~60 min.
Note: precursors amount 2 10 mg, reaction time 2 2 min, yield 2 55%.

¢

[*¥F]FLT synthesis by manual labeling Results

Drying: ['*F] was dried for three times with MeCN added and N2 gas supply

Fluorination: 100°C for 10 min

Hydrolysis: 1N HCI (1 mL), 100°C for 10 min

Neutralization: 10M NaOH (100 pL)

Activity Reaction y Y
time* time

Collected
activity

yield
13.54%

140mCi 20 mg 10min 10 min 80 mCi

Fig. 2. The yield of manual
labeling of [**F]FLT was
determined by radio-HPLC.

[=FIFLT

Synthesis ref: Nucl Med
Biol. 2000 Feb;27(2):143-56.

%

Materials & Methods

Futu
emistry

FlowSafe D-540

Drying oven Reservoirs

- Volume = 1.5 mL - 2mL 7
- Heated 0200 C - 10mL w
- Withintegrated vacuum pump 4

Microreactor

Pumps Rt up to 140°C with two

- 1mLupto125mL differert temperature zones L1, )
- 5 pL/min up to 15 mL/min - Volume: 100 L with a heater.
o
2 Materials & Methods

HPLC settings

Analysis and purification
» Isocratic ddH,0/ethanol 92:8 (v/v) »
» Flow rate: 5 mL/min

HPLC: Dionex UltiMate® 3000 LC system
with UV detector

Radio HPLC Detector: LabLogic® Flow-RAM
Column: Phenomenex” Luna reversed-
phase C-18 column (5 pm, 250 mm x 10
mm)

v

v

UV_Wavelength =254 nm
Radiation detection
Collection time = 20 min
[**F]: in 3 min

[*8F]FLT: ~13 min

VVYVY

Results

Radio-HPLC of repeating tests

Fig. Results of radio-HPLC trials among repeating tests. The peaks of F-18 and [FIFLT
are indicated and the yield of labeling of [*¥F]FLT is shown.

Test 1 Test3
wppm———. o om —
& i peeer :
B | /[ & 18 [=FFLT
= 66.33% 4
= [ 23.43%
o !
s | K
: b P R 2 n en allh TR b
Test Activity  Precursor  Reaction time* Radiochemical yield
1 70 mCi 10mg 2min 66.3% &
3 150 mCi 5mg 2min 23.4% ©O)
D
T -
Conclusions

» The study has demonstrated that commercial microreactor system (FlowSafe”)
can continuously and rapidly provide automated radio-synthesis and
purification of 3’-deoxy-3'-[*F] fluorothymidine ([*®F]FLT) with sufficient
quantity and purity for PET studies.

» We suggested that using flow-based microfluidic device was a good
tool for testing optimized reaction condition of new PET tracers.
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