R (LB )

& B4 Brookhaven National

Laboratory -3 PET % #h8&1. I/’F:EE
ﬁj&lﬁl I,7J }i{rl/ \{:FJ%I:I

g5 E&F%l F‘%’FL-‘ =T EEWF
ER e DI g EE
i’f?lék[ﬁﬁ"é‘\ X B il‘r_‘;l_-}
L ESIHARE © 94.08.31-94.10.30
F,Elﬁﬁ 94.10.30



R

IV AR 1 B B F-FDGR L o8 5 B » 5
BETEF + [0 T BRI TR S AL 1A - DT A
%?"Ufﬁéﬁﬁﬁw B AR AT B Elﬂ‘l‘i@?ﬁﬁ\“l‘ik P R RER
5 79Brookhaven National Laboratory (BNL ) .V PET‘EH&?%?II?H [ﬁj VPETH)
PP S P 65 - SBBNLE Al' F-FDGI BT BePr=8 St F%?r
[ 58 Te-99mai & G5 1)~ LRERG R BEP LIS A R 5 N ERb k=g F—Hﬂﬁﬁ
B = SFPETA Y AfRE » 2kt ?fé&@@"ﬁﬁ%‘PET@ﬂ W VRS o (“5 D
Ding?’?%‘?ﬁfj i V' Radiotracer Development /& ’FIIE?J‘I: B3R B AR S e g
e i



e

— ~ I F’lfj .................. 1
N ‘3‘('{,54 o= B 1
e R S <= 23

il



- E I F’[fj

Dr.Ding #ff&g = E,Ié{»‘aETPETTJ“ iErN [F[ FUSEIRE 3k ’IIZL%FIIFFB j} T dlsgh
B I “%WI*J/?IU'“ Y i%}f‘,ﬁﬁ‘?u? PRS- ﬁ%’?ﬁﬁ%&‘aﬁ?ﬁf
RRHAB(- - 439 HE 02 o LD, Ding | FEFTTILY PET fpaee
P P 5 = Eﬁ—%«m U FREP » 1A T A
gﬁﬁuﬁ} T )I/J[tﬁg‘ Dr. Ding «ﬁﬁ F e g I/FHZE%%IP

N IIE'J i;gjj
FH 2005 F 8 £ 31 E@rﬁi‘iﬁlﬂ B (CI008 §iz=) 22:50 B F[ﬁ FlT—sl
FREFH (TPE) - Hy E'ﬁﬁﬁa\[ﬁ&‘iﬁﬁﬁ (LAX) ™ ﬁﬁkfﬁ FeE k2 (DL2081 Ak
EJf) 22:40 FEfE 1?‘@%&% (LAX) > ]\IEﬁF 12005 F 9 5[ 01 f1 AM 07:01 %
AT F AL (JFK) fﬁ':&\ Limousine 4 3]~ ='fji| = Brookhaven National
Laboratory (BNL )~ ™[I Dr.Ding Yu-Shin ('] ™ {4 Dr.Ding)#/[ 14§ '{3?53%’%@‘@
* BNL T AR PR IR » ][R
FATTT - Dr Fowler PRS2 I S FERP - (51 -
:‘“*J'h— 76/ P SRa o » % Dr. Ding F‘T IR I}J%@ﬂ*’ P o SR
Ho ot }“ﬁ : 47if(1) Radio HPLC of semi-preparation for production - (2) PPB
(Plasma Protein Binding) for new tracers ° (3) Pyrogen test, analytical HPLC and
RadioTLC for QC-(4) Log P (Lipophilicity) for new tracerse(5) Sterile HPLC solvent

preparation for production ° (6) Metabolite analysis °

EVR 4 ?74 I PET’IT:’gjﬁI]}J ﬁjjw RS ’F"j'i%'?‘%‘fl )
(— ) Brookhaven National Laboratory [V f& /7

Brookhaven National Laboratory ( BNL ) 2&¢EfS [ES«“T%'L—* f=af 4 (Department of
Energy ; DOE) » [“552fHH ) 4 1l > qu
ﬁ'ﬁﬁ 901/901W : E’"‘J“ ’E‘Ifll;_fjf ST (Cyclotrons) » 5T HIIEE(1) JSW Cyclotron :
17MeV p » 10Mev D : (2) 60 inch Cyclotron : 35MeV p » 23Mev D 57MeV3He >
40Meva ; (3) EBCO Cyclotron : 19MeV p » 10Mev D - 60 inch Cyclotronty b’ T@H
BRI IRER o R, d, 4HeSE 3He H PUFER =T o IRy % (JSWEEBCO) Fi [l
ﬂcﬁufg%?@ﬂ_vﬂpﬁp » BT pEE dH PR ST o I cﬁ?‘ﬁ;ﬁ k@ (Hot
Laboratories ) > | JF"‘J“C MeIF’\ 5 55538 ("'C-Mel GE BOX)E‘F’“C Cocaine ~
11C Raclopride »''C- -MRBZJfff|.’Red Hood » 1% | ""FDGF 11 i e o

. A FE 906 : Positron Emission Tomography (PET) E:ﬁia‘{é?ﬁ fe E,t

2. ﬁ'ﬁﬁ 560 : High Field MRI, Magnetic Resonance Imaging °




3. BHF 555 [MEARESATEPIRL - SHIPREC [ W PET SEPINGIL S S
i FEAI P
ARG BT [ PET A AL I S P gt -
PJH:J/?,T%& =y RS SIEE e I/TF‘JI;IuFI*J[H HEL 'FW:;@E"’:[‘ E*FE'HFF# Wju (B> 2 RIAbE PF[ T
ﬁ*f 901 J Hot lab k&% « =Ll Ay=" Hot lab #E& = 155 £1 804 - (1)
Production == QC * ! * Youwen Xu, Lisa Wueun, Colleen Shea, Riche ; (2)
Cyclotron : David Schlyer, Mike ; (3)metabolite: David Alexoff °

(Z) ESR & RWP & CMS # & T2

A BNL (5 SRR T S R SR - OB
A - g

B Laboratory Standard °

B Blood born pathogen -

B Haz. Waste Generator ©

B Radiological Worker part-I °

B Radiological Worker part-II °

B Benchtop Dispersible °

ﬂj%ﬁ@%ﬂ‘ﬂ/ BB RCE! ~ BrRHIEPIRTY S RIEIE ~ = R
B RO R o B A RSRE 80 ) o WIER A R S
PET ﬁ[Féf%;%’r%i%f? L 5??7’,' ( Experiment Safety Review ; ESR) =27 i o

B PET Radiotracer Assays in Plasma ; CO-11-06 ;

B Synthesis of Radiotracers Derived from [11C] Methyl lodide ; CO-11-07 ;

B Synthesis of Organic Compounds Related to PET Research ; CO-11-21 ;

B F18-Labeled Radiopharmaceuticals for PET studies ; CO-11-26 °

i’/glﬁl *ﬂﬁﬁ&@l’i'ﬁf#ﬁlﬁﬂélﬁﬁ‘gﬁ = gﬁ“ﬁﬁi‘é’*ﬁy—# F%ﬁ%& sl
ﬁ'ﬁﬁ ETIEFG M 1F[ EVH"‘M f[ﬁl » T fHﬂEh I [ 13% RWP (Radiological Work
Permit) » 1 ZH=1 i34 FTﬁ“HEH "“E‘H JEE T (.

(=) BRI PET Pel w4 p 5 (radiotracers)

— A I B A R [ S 5T RN (p,)'C O
F ~ 0(d,n) "0 ~ "N(p,a)®N ~ PC(p,n) "N==N(p,n) 0=« G sy 1 R G
FIP REHA BRI 5 Pkt Sl » = | 7 | e e T l%ﬁﬂ (A=
USRS SRR R Jp@au VIR W JLI’E\_IQ"‘—‘?E[]
(Dees) ~ F#i+=#(Radio Frequency) ~ %.Jfi(Gas supply) ~ H& ﬂﬂ(lon source)
fiy(Magnet pole) ~ 2! 4" (Vacuum chamber) 7wElfJI%Fuj](Deﬂe:ctor Electrode)\a o

g #%%mwﬁﬁ’wwq@Jm%@ﬁﬂﬁgf’%§Wﬁ
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(o ey (Dees el % 2 JEFERH - iy FRoRt < FE gl PRIV B < IO
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EIRI ﬁjm%ﬁﬁ P 2 B IS R P&'l*ﬁ?‘*ﬁ% SRR
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L T TR R b E i ﬁfj BTl S gpTC S PN
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GO ATRE DS M P — YR S L AT
receptor 5 “‘atf S $${fﬁJH‘.4 o c[J]rFTR Ty[jﬁiﬁﬁ :

B Endogenous transmitters

B Endogenous substrate for neurotransmitters

B Sclective receptor binding ligands

B Sclective molecules visualizing other processes of the neuron such as the

uptake system, reuptake system, and enzymatic metabolic systems either for

neurotransmitter synthesis or for the degradation of neurotransmitters
3 Dr. Ding -‘]‘T” £ Fﬁﬁg%ﬂ’m V PET Wy |E i epriss! ﬁF [ﬂ’#ﬁ 2R/
1. HIFIE J‘ [fkgg % (Affinity, specificity and selectivity ) :
oI o) =~ SRR Y (target) 157F JFJ’ [ESREE £ fmﬁ%ﬁ i Kd
fifi (%% nanomolar or subnanomolar #[&! ) 17t ’ﬁﬂg. target 7j [ '14”4" LEy o
SRR target - f&lﬁfj‘ﬁ%IE{J%JJF'D‘[‘H:FVEH'[\&QEFK@’J 53 o PRI [REIFIE AT J
RV S/N ratio (signal to noise ratio)tiZH » {fTRL - ﬁ BIFME by AHE‘/T 3
Fﬁ' ) K/]_ﬁﬁ\ ph3} target *fghérf g o
2. ﬁ?q;’f %JQFI‘[‘;E ( Appropriate lipophilicity ) :
ZSPIFIM] LogP e 53 AR L1755 " I BV Bt /4 1-4 ) < AT I
ﬁ‘}ﬁ{JEU log P By fifiz- T ELEE@:’"’%%‘E@I ( blood-brain barrier ; BBB) : ik
FlZ ? log P<1 > ﬁ}Q'EfJi%Jﬁ",‘[‘fET L) %“%ﬂ} BBB - [fi] "é[ log P>4 » =7 ph
i BBB 9t > Jléﬁ‘jﬁf ’?F,gﬁi PYSE > T3l R 43 BBB 1)
1% ’ "‘Jﬂﬂ?‘l > Jj ElﬁTJ # 500 o
3. iR R (A ¢



LISl P R '/Hffﬁ A | RGPS O B e fvj‘%ﬁ?ﬁ"ﬂf FE?JEUE{J@ T
s R AL

eI NG e R C AR e LR

ﬁ? VEI1557#T (Appropriate kinetics for quantification ) ©

E,'Jﬁﬁ@ ('specific activity ) I'|:HEGIFTEI #%E (mass effects ) o

b = ¥HEl (Safety proﬁle ) :

B 5 = e = 2 R -

B 25 g ﬁ}[%ﬂﬂﬁérﬁi@ﬁ@éiﬁ o (BJLEE)

VAT RY 0 1 PET WG (A + s 4 - (24
AEE) o PET FHELSPREFIN - (25T )
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() Bh-11 RESEEY S HUf 2k (*'C- Labeled Compound
Production System)

1. '"C -Methyl lodide (**C- Mel)]ﬁﬁ‘}d}f :

EIFYE S

1) = Eﬁgswi ;[ﬁ’“coz ?F’Tﬁiﬁ”LAHigﬁrﬁmi?L’?‘/“C -methanol % » I * HI
(hydroiodic acid)i% =1l (" s ' C- Mel (k7 ﬁ F 'JF?EME?;F
< EIJiF;{_??EjiJH; o

(2) GE boxﬁ’?‘}ﬁh oA }{ﬁ' Hco2 {134 nickel/molecular sievef| I {H{g15y
""CH4 & » |7 #Lfﬂlfﬁél }Iﬁj’“CHJﬁ St 21 F | pyrolysis tubefly i Flf BLEAA
F1 > pyrolysis tube[* |LE& % == 'CH, =" » [El“CHy@E*y HCHsp I [ﬁL s By
% CH, | FHELF] ﬁ'plﬁﬁﬁliodme@@’?y“C—methyl iodide(''C- Mel) - GE

Mel Box ;F/*%Eﬁi‘g :
A V] M fER GE Mel Box ] ZTE?@@WEI WA R
Fi R T~ BRI Elﬁ?&ffnﬂ@:w%v’” &5

m A

Rotameter Pressurize (MPa) Flow Flow (ml/min)
RMA (recirculate) 0.1 50 550450
RMB (Argon) 0.1 50 45+5
RMC (H2) 0.15 5 130+10
AR i
Step Time
1 |Trap ''CO, 100




2 |Fill H, 50
3 |CH4 Conversion. 160
4 |CH, Transfer 40
5 |Pressurize 40
6 |Recirculate 360
7 |CH, waste 60
8 |Mel release 480
9 |Recondition 240
10 [Cool down 180
11 |Cooldown new run? 400

m G

Action Time
Purge 90
Recirculation 30
Purge 90
Cond. Trap 180
Cooldown 300
W AEEDE
Oven Temperature (C)

OMA 360
OMB 90
OoMC 720
OMD 190

3. 1C- Mel Fﬁ,ﬁ%ﬁﬁ

B General Setup Procedures. :

(1) Setup Procedures for Mel using the GE Mel Box : 7 Ff|GE box. cylinder
head valves » ™ ’Fi“el?in?Argon;?n?ﬂ’E{- J?{ Eb 32 psis 15 psi » 24 50 /Bx )
% 90 psi ° FEF,HHz Argon= 2 5 Vil o }{ﬁ‘[’lz tube}lﬁ E 2 adsincs il
bﬂ’j’ﬁ‘w“ B o [ELeak #3 ?ffag* fhf= E'TUArgon%nJﬁE‘ﬁhﬁ ]
zZero °

(2) Setting Up HPLC : 7+ BioRad Column Selector 3 & éﬁ%?lﬁﬁ*ﬁ‘ﬁ[@ ) ﬁ”l’p“éﬁ?é
g i?‘ﬁﬁj%%’%?t’ | Aol ,Hﬁ‘, }H injector valve V15 [§= load
position & V16 £} on position ° JF , pump I jﬁﬁjﬁ L} column 5 75 & ix »

TH V18 ?Fﬂf ijj V16 JE¥k product collector line » 2 7 & i< » F1 ?lg?ﬁ'ﬂ?%r

5



V16§"‘% Ffvis IEWF‘@”JY} WA o iFE product collector line ==
product collector tube [ﬂ Eﬂj A1 rotovap transfer line Z[| product collector
tube }{ﬁ’ tube Ft fj’VEHiﬁ@E\ZEU chamber f[1(JF=£% collector) > [ﬁJEﬁ S
* forecut collection tube 7 - Eﬁiﬁ@ £ chamber f[1 > ’Fi“é%ffvﬁ}ﬂﬁ@ El
b= FF%JL £% multi-injection vial (MIV)» PE]?J UV detector .V 7 fifi £} zeroe

(3) V15 Injection Valve Setup : FJ { V15 7% load position r*fF['EiJf » Ao = RV2
Fl1 HPLC transfer line > I'] 5 mL acetonitrile jf[y5% ({ Ayl W R RIS —
Wiz ErFr - HPLC transfer line

(4) Rotovap Setup: }{ﬁj’ rotovap valve K= product collector tube > *>J[I * 4 mL
acetonitrile Z[| azeotrope solvent reservoir f[I » §*! rotovap bath 7 ?ﬁﬂj*’f‘ﬁ o
}{ﬁ’ rotovap condenser 7aifxﬂ]§iZ¥]J‘79 acetone.

B General [*'C] Methyl lodide Processing Procedures

(1) Setup of GE Box

(2) Trapping “CO;

(3) Configuring Red Hot Cell

(4) Transfer *CHjsl to RV2 and Reaction : EQ‘GE box 5k HSH R 8 ﬁ%b’v
methyl iodide |73l 25 mL/min (B2 £ ]84 @2 fl 1o 3= HUE= [V carbon-11
radioactivityBy il » 5ZiHIGE process valvesy FLRV2 » $7HRV2 inlef=outlet
Valvesi”’/’F]“"ng’F:’T’»J\Zsz?E‘iE[“r RV2 » 3= HiBioscan RV2 monitor,” iﬁ@glwﬁj » =TI
Valve?ﬂventmLL | P%Jﬂf JRV2 valves ° JArgon;«?n?E}?%?,? FTT—T&@"% L
balloonf]! °

[''C] Methyl Todide™ E/FLE! » P+ B - (25T )

B Purification After Reaction of ['C]Methyl lodide

(1) ™C-Product Injection into HPLC : f JFIP‘HPLC pumps 1 554 FEF?“E[

LA Ep e IEIRVZ 15 ﬁﬂ 10 %} o ;Hvalve V14 = &3 EVI3 HIKQRVZ 1[:}

LA N ’}IﬁJ’VIZ BZLHPLC fb fﬁ[ A S | FEHPLC sample syringelfftT=[[RV2

] lmlff(?ﬂ FRIVIS == V17E‘P‘T,]~;Jrjf V16 > IP‘*Ef » HPLC effluent:% * forecut

collector> 7 f HF,@E% | E&E 7 Collector mode- [ﬂ Eﬂj 17 fflrotovap water bath

TRV TEES 100 °C -

(2) "C-Product Collection : $*EV18 > FT;JFJfVU > HPLC effluenty£ * product

collector tube » [AE/fE %F’?j——Tl{ng & HPLC;) #Eh& » 3 il Ef FI7w7H 'EV175”F7;J

ﬂf VI8

(3) Evaporation of HPLC solvent : [ rotovap F%ﬂ’ﬁl Y F‘ﬁj’?{ rotovap
vacuum valve > product collection tube | IF‘}FEIEIJF&?E ]| rotovap flask 1 > Ef%
Eﬂ rotovap transfer valve jﬁt?@é 77 238 evaporation > ! round-bottom
flask [=£Z]| hot water bath [[1 » azeotrope solvent fi-flask J&t! » Fl[ flask =I
A b AT }{ﬁ’ rotovap vent > [ round-bottom flask > F |7 ¥



e

hot water bath [[1 > &[] Zu5 &

ASRE RSP -

(4) "C-Product Filtration : [i* 5 mL“ SREEIRI R RS ST

TV splsgmilliporesgiil s 47 7 S ALY multi-injection vialf| 1

TR -

I Em#ﬁlfl{

(+) "C-Racloprine4 Iffi%] % & 5% (Semi-Preparation)

1. ¥
i e CRd

Dimethylformamide, DMF, HPLC grade Aldrich Store at RT
Acetonitrile, CH3CN, HPLC grade Fisher Store at RT
Ethyl Alcohol (95%), EtOH U.S. Industrial Chemicals Store at RT
Sodium Hydroxide, NaOH Fisher Store at RT
Hydrochloric Acid, HCI Fisher Store at RT
Water (USP), H,O Baxter Store at RT
Saline (0.9%) USP Baxter Store at RT
Ammonium Formate, AF, HCO,NH, (analytical

Mallinckrodt Store at RT

reagent)

Nor-raclopride

In-house synthesis

Keep refrigerated and

protected from light.

dimethylsulfoxide (DMSO)

)Aldrich

Store at RT

* As specified or equivalent, RT: room temperature.

2. ﬁﬁ*}llc-raclopridej/ﬁfj&“.?,%

(1) fijiet nor-raclopride(NCQ-259) o
(2) PPy - At nor—raclopride 4 uL 5.0N NaOH == 0.2 mL of DMSO Z||
RV2 = AR £ 260 Eii?ﬁf&%ﬁ < | VRS A > F '] Argon

%%f*ﬁ&W@

(3) TLC Solvent: 90:9:1 CH3CN:H,O:NH4OH

3. FHIHEI HPLC ¥ I

(1) Semi-preparatory column : Waters Novapak C18, 300mm x 7.8mm, 5 pm

(2) Analytical column : Waters Novapak C18, 300mm x 3.9mm, 5 pm

(3) HPLC solvent :

CH3CN 373 mL
USP Sterile H20 561 mL




1.0M AF 63 mL
Acetic Acid 3.1 mL
(4) Flow Rate = 5.5 mL/min -
(5) #{I"'] Semi-preparatory column 7% > 7 Retention time 7% 12 minutes [ &
final product > %% 57 %KV@%@ o

(++) "F-FDGF g% % 5% ([*°*F]-FDG Automated

Synthesis System )

1. FDG ’F}Eﬁm :

¥~ 1976 F > Brookhaven National Laboratory ~ National Institutes of

Health=*University of Pennsylvania® [ﬂ 5@’315'%4
2-Deoxy-2-['*Flfluoro-D-glucose ( 18F]FDG) » 2RI R
Fl 3 P (O BREL e [ R 7P [ PFIFDG =8 -0 I*%i%"jﬁ T B
FB;‘EJ/EIF&J%JTF'JI“J ﬁ'y— ° E‘:?MfﬁzoNe(d o) *FR e 4 ISF%&EEM ’ HEI%J
[fkfj [T e (electrophlhc fluorination ) £ i H[FIFDG o & fedsl ) J?ﬂfﬂﬁ
H,03% 5 0 (p,n) *F~ iz & £ [18F]fluoride ion - A [%Epn[ R e
( nucleophilic fluorination ) ff ?Uﬁ,'J & 3 V["*F]FDG- ?l,']ﬁ’ F"J XN ["*FIFDG
JRT 18F el 110 53800 i % jj(‘%ﬁl!ﬁ{‘ﬁfﬁf[/’muﬁﬂ o B R [Fr
T %%lﬁﬁ on-site cyclotron=* Fﬁ! HrEr ﬁAgt ?E&?f“ BRI |TF |positron
em1s51on tomography (PET) scanner > H[[f’ 1:1? Eﬁ%j"Wé”ﬁ?’TFﬁ ETHT
["*F]FDG#* I - seizure disordersZ S A R ETEEN | Fid 5L
B iy LR AL T 5

2. i :
BNL; Gl 8 & GV “F-FDG=1 EGf I [~ 2 i > 2o g*ﬁ?ﬁé?“ﬂt’
fill o A5 L1986 4 i H K] IR B SRR 19 H s
% Iﬁaéiﬁj%‘[fﬁ IR TR 45 B0 F-FDG™ TR R 2 HC hydrolysis
E%F’?’FEWFIJ ° IEF?T%&"H?JE' F = AR TIFERT » REPrE 2 B R -
BIOSCAN LtdL"FﬁE » 18F-FDG* =R Flalkaline hydrolysis ©

3. #.-18 “#" (oxygen-18 enriched water)

HEAF R~ Imm[H1Ee SVETEORD [HIf 4 = 0.051mm'Ei 7% titanium foil
IR S T 1/16 U T G iR fajoxy gen- 18 water:E * HHI[1 F]



H I ﬂ’fﬁﬂ@ﬁﬁﬁﬁ%g 5] ?ﬁ’ﬁ%% > PRI Tl I'Z"*?%‘?ﬁ’?:ﬁ‘fﬂuorine-lf% z
S E - PR R o s fag B E =T 8
carbonateﬁ?cesium carbonate }{ﬁ’ fluorine-18 Z=oxygen-18 waterJkJ# s o I'] 97

e

» I'] 0.01M potassium

% (B 20-30psi) E2 fA' fluorine-18 ﬂuoride?ﬂlgFDGé‘F‘[gﬁ Fl 1.V Capintec

lonization Chamber [/ HHJYHfi'% -

4. Preparing FDG reagents, columns and Resins :

(1) FDG % & ® |[Z¥%] (Reagents)

Reagent Source* Storage
1,3,4,6-Tetra-O-acetyl-2-O-trifluoromethane sulfonyl- | Aldrich, RBI, Store in freezer
-D-mannopyrannose, 99% (Triflate) Sigma or Fluka
4,7,13,16,21,24-Hexaoxa-1,10-diazabicylo[8.8.8]-hex Aldrich Store in freezer
acosane, 98% (Kryptofix)
acetonitrile, anhydrous 99.8% Aldrich Store at RT
Hydrochloric acid, 0.1 N Fisher Store at RT
Hydrochloric acid, 1 N Aldrich Store at RT
Water (USP), H,O Baxter Store at RT
Ethyl Ether (anhydrous) Mallinckrodt Store at RT
AG50W-X8 100-200 mesh hydrogen form Bio-Rad Store at RT
AG1-X8 200-400 mesh carbonate form BNL (from Store at RT
Bio-Rad Cl- or
OH)
Potassium carbonate, anhydrous Mallinckrodt Store at RT
Aluminum oxide, activated,neutral, Brockmann 1 150 Aldrich Store at RT
mesh
RT * Room temperature
(2) FDG % & * [ ==5¢ [~ Ht= (Columns and Resins)
it i

1 |BioRad empty low pressure column

0.7 cm ID; 20 cm length

2 |Alltech reservoir 4 mL
3 |Alltech frits for 4.0 mL Alltech reservoir 4 mL
4 |Alltech syringe adaptor for Alltech reservoir 4 mL
5 |BioRad Analytical grade Anion Exchange Resin AG 1-X8 resin (200-400 mesh,

Chloride form)
AG 1-X8 resin. 200-400 mesh,

6 |BioRad biotechnology grade Anion Exchange Resin

Hydroxy form




7 |BioRad Analytical grade Cation Exchange Resin AG 50W-X8 resin, 100-200 mesh,
Hydrogen form
8 |Aluminum Oxide Activated neutral Brockmann 1 Standard grade, 150 mesh

5. BF-FDG Fﬁs‘} :
IR s g

(1)

2)

)
(4)
©)
(6)

(7
(8)

)

Dry 8F Fluoride : fluorine-18 fluoride(0.6ml1/0.01M K,COs) [E135 = one-potf |
E Fﬁ' Y 4259 |Reaction vassals (Pyrex) » [ * 1 ml Kryptofix 2.2.2 TM??{?T@‘E
K,CO; > ™74% 600mbard! 224 ~ N, Gas ~ 115CIEVE M E 14 Sidfx > &
F i (5= 200mbarl'} ™ » PUPELL ST U -

Triflate & Displacement : 7+ Pyrex[*| > 1ml anhydrous acetonitrilei?ﬁ@ﬂl ’
Kryptofix 2.2.2 ™% [# [~ » ]'E[IISF FluorideZ*mannose triflate
(1,3,4,6-tetra-O-acetyl-2-O-trifluoromethane sulfonyl-pf-D-mannopyrannose)
EGFHGEIV S E S 55 5-6 556 -

Concentration : ‘{ﬁ 'F}Hff 40°C ™ o JERERY 0.4ml -

Dilute : F|I'] 4.0ml H20 7% -

Sep-pak : F[[" i3l 2-4ml/min V' N, Gas > Hﬁ’PyrexPJ%%if&%}éiﬁﬁ@C—lS
Sep-pak ) f?ﬁﬁ? » F]I') Sml 0.1N HCH?{?{T&\]%%E”ETT} o

Dry ether : I'] 3ml etherE1 #r{%{#C-18 Sep-pak] %TE?E‘WFE » BRIk [ Pyrex
flT> 4 600mbard! 27 ~ N, Gas ~ 30°CIEVE ™ 2538 -

INHCI : 9" 2ml IN HCL 4% Pyrex ©

Hydrolysis : F* S0 B<]s™ o 3% 15 J3 6 > yE 5 R s T RSas kP
2-deoxy-2-18F]fluoro-D-glucose °

Cool="Purify : I'|N; Gas?%}';’?lgF—FDGi?ﬁT&iﬁﬁﬁ}C—lég Sep-pak=*Cation
exchange column (AGS0WX) /) EEFE 5 5T B -

(10) Rinse : I'] 4 ml H,O}F %k Pyrex -

(11) Recover @ F[act[™ o

(12) 4 ml H,O : Y1 * 4 ml H,OjF £ mixed bed column.

(13) Filter : F5ff lNﬁ?ﬂ’ﬁE}%}é ) {Ej[;ﬁ} 0.22 um millipore! | 1% /= filtration °

(")

PET 242 [T (Quality Control) 2= (3 A

%f'ﬁ?’ﬁRed Hood[] 1% "Q‘fﬂEﬁJ’?&Fﬁ#u@”C—Raclopride . HC-Cocaineﬁ‘}”C-MRB ,

BATBET S W

1. Hy5f (=250 (Radiochemical Purity)

2. D REVRFEER(Pyrogen test) =2 [AIFE#(Sterile test)
3. 2@%&%’%?2’[‘35‘]EH§:E@(Millipore Integrity)
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4. PEfgffERE](pH Measurement)
5. FVE}TELfﬁ H (Specific Activity Determination)
6. 4 FLi(Half life determination)

73 PIIFEFEY
1. B4t (2859 (Radiochemical Purity) @ %5 [ 585 4 — 1%,*?‘4@#

97% > Fj?“#&{zp @Ergtfb 02% o “i E[TF 7 em TLCH - F1Red-hood V! Ir”'
'ﬂéf}*ﬁ’UVﬁf*ﬁ L:“Jif-lfl s FIR ’“EIE*]JBT—TW”' /iﬁiﬁ‘liﬁ'iﬁz ; ".‘iTLCH,
(Macherey-Nagel Silica plate)(2 cm x 10 c¢m) Eﬁ[ 'spot - [fil f s ST UV?[‘E"EFFI{
T TLCH, %Jf]%} itlispot o 1) ﬁ[lﬁl TR 1#@'PE’\TLC chamber!* (Table 1) - I']
@Fﬁﬁ?ﬁjﬁfﬁﬂ TemlE % o [LIZFM'/» iz o I'|Bioscan Radio TLC Scanner=*UVi
o [ITLCH' # Z[73 & P20 radio Rf value== b5} (=S8 36N » UV HE[fY
iﬁiﬁi?\f‘lﬁz(ﬁ’xf‘i}”{:%gUV@‘?ﬁ:&fﬁ[ﬁ)WUV Rf value » FIJ_"F‘F:'E[?[ [“EERTHE o 35—
7t ETUV Rf=radio R 1/ 2 B fifi o
FDG-TLC visualizing system : [ IRed- hood”VL“ £ *F-FDGZ 10mg/mL FDG
carrierts iiiﬂ* » FIIF °EIﬂBgV gl VI ﬂgxff( » 7+ Bakerflex Silica plate
TLCH (2em x lOcm)EﬁH 'spot > [fi] Eﬁ » *1"| carrier FDG 7 TLCH; %Lru%ﬁ[ ispot ©

ﬁlﬁl HBE ig\/)’f"w” TLC chamberi ™ - I'|Bioscan Radio TLC Scanner="

P- An1s1d1nePﬁ§%%£{i§"*’J(spray reagent) £ <1< P- An151d1neP“E‘rf§ﬁ$’JEl%Pﬁiﬂ;ﬂ o+
TLC By FINEVE P » 59 1-3 ST LE[R- Rk 1puspot » [HTLCH H £[7%
&P Vradio Rf value== iy 5 (=2 ac 8 Afifl » B ki ?Uﬁfjiﬁiﬁi?ﬁrfzy Rf
value » FV‘FFE‘I[FF[ [“EE50 T o
= AR VEEHEE (Pyrogen test)Z2 T IZkER (Sterile test) : '] 1 cc syringeV 0.6 cc
AETE P54 0.3ceE| 2 {FH AR o 1R E S T R (Sterile test) > P 1
A Fﬁ?ﬁ’&?ﬁ'ﬂi%ﬁ“ [REVELE R (Pyrogen test) ¢ pyrogenicityeeendi {4 1
<175EU -

[ (R e . ?E'TJIUI CHY new tracer 4 7FIiE (~ sterility == pyrogenicity Ftf#

“Hfft= 7% o per injection and a negative sterility test

. IR B EEE (Millipore Integrity) : R milliporesfiff v Argon3d BREREL ] |

(40-45 psi)==flow meter [ii] - I*ﬁﬁ"[ﬁi]idmilliporeé* "HZTFJ » flow meterT EE R
PRRRE T o 5 DR > I S PG P2 > S S fi— h?"ﬁT’ﬁ
KA -

PR £ H[(pH Measurement)

5. ﬁifék‘ﬂ—'ﬂﬁ@(s;)ecific Activity Determination)
6. 4 FH(Half life determination)

(7+) f"/ﬂjfjéﬁfl% FA' @%’I fit (Evaluation of Plasma Protein

Binding Ability of radiotracers)
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&pm&mm@%Wﬁ£W%%%ﬂﬁ—f@wﬁﬂﬁﬂﬁw<mmmgm¢x&ﬁ
BTSRRI IF PR

(-~ ) Radioligand 7j = Fﬁ[f&t’r Vi ?

(5) LA ARt bE e VRV 5 2 A 7R O 2

Radioligand 7j = * iﬂj TRYENE T BBBAE ]rﬁi[“ F{-ﬂf&( charge )\ﬁﬁiﬁ[@( lipid
solubility ) ~ == ﬂf S 1A Fﬁ 75 (extent of protein binding ) 257 A ]* (molecular
size) FHIE < PIYE > Y557 5] local dipole moments ¢ (155 =9 ﬁ[ﬁ“ﬁj@ﬁ%
adir e (fIpoy = g ORI i &) ﬁfiﬁ%l’i;}i'%ﬁ@ BBB fiUf= )4

Ezl_e-PS/F

(E: Extraction; P: Permeability of the compound;
S: Surface area of capillary; F: blood flow)

St ] OB U Y AL SR R 5
ﬁﬁ%%‘%?’iﬂlﬁﬂg}ﬁﬂ BBB (blood brain barrier. ) i o gz T '/ﬁfﬁ S VEG
Fﬁ' A R fE SO P 1 B ﬁﬁ[‘iﬁ( lipophilicity )’Ffj 14 - Plasma protein binding ( PPB )
AlE > = i e ﬁ?f'ﬁf‘?]ﬁ?fl@ﬁﬁ%ﬁﬁﬁf&ﬂ o PIELTEY [ -

( (3) Add 0.8ml of plasma > Mix > Wait for 10min at rt

(1) Add sample & Dilute with less than 0.1ml of water
(2) Dilute sample with minimun amount of water until
total activity 1,000,000 ~ 2,000,000 cpm

(4) Take 0.2ml of sample

(9) Take 202 of sample into three vials

Centrifree® D D D

(10) Count radioactivity with picker for 30 seconds
(11) Average the data
(12) PPB = Data from (8)/Data from (11)X100

(5) Centrifuge for 10minutes This is unbound ratio.

(6) Take 20% of sample into three vials

(7) Count radioactivity with picker for 30 seconds
(8) Average the data

A unbound
PPB (Unbound %) = X 100
A unbound + A bound

A unbound : Average value of Data from (8)

12



A unbound + A bound : Average value of Data from (10)

= TE F‘,%E‘?F Y radlohgand'ﬁ”ﬁi’ | receptor [i¥ binding site i F’\ H" TIpvig e
- OAEE MRS %}Wlﬁiﬁ'ﬁ N FJ LIEERNES Ji P R T Té’%/::UE‘F
[EIRENE EN?{I“ VI AR LR - PERTEI 7 APl (binding site) ~ =717 {44
A% [BGELPIET (endogenous neurotransmitter ) 4T~ ZE T fﬁﬁp—fi ( plasma protein )
;I/HTH%F 7, K= gpecific binding site [ 57 TZETE‘F’? i FUTIW ST - SRRYZE TS AR
Papy s r"ﬁ‘fﬁ/ o WA R "’EE‘,U'%& » f' PR BAAY two-compartment model
fiv three- compartment model =4, Je k. » ™I e B R U R fﬁﬁﬂﬁ'%ﬁgﬂ%@ P
iyl | e % 2R o 2] David Schyler % /% two-compartment model =
three compartment model 5. Z/Du%ﬂ

Two-compartment Model

Blood 4_' Tissue

Three-compartmen Model

K, K,
Blood 4_' Tissue 4_' Bound
K, K,
C, Cp Cp
(®-)

( Cp= concentration of plasma ; Cr= concentration of tissue ;
Cg= concentration of bound )

T *ET’two-compartment modelfythree-compartment model » HL 4 A5G Kb 5[4
P (radio-ligand)Elfiﬁ“éﬂ@receptorq? = ﬁ A M e KEWZLTHJ( & T"[Kl, K,
K3, K437) o Tk (Blood ) =275 (Tlssue) [Hradio-ligandfivsi - » T K K%
ﬁj[] » Ky%<=1- Blood-Tissue /1= * FIJE( (influx constant ) » Ky&=- Tissue-Blood‘[/ N
L 'f;{fj’g’r (efflux constant ) ; K3=# ﬁ K4 Hi g ="receptor t | FTJ » Ks ﬁ 'JEW‘E free receptorp&
binding sitefl 35 1%~ F°“I'TJF—47%EJI’ K% ligand-recptorf# TF{IJEIT Cp ~ CrjiyCp/
M IR B RFICe » CrpyCo » H BHHIE R 1 2 50 A

-de/dt :K1Cp — KQCT (1)

13



-dCy/dt =K,Cp — KoCr — KsCr+KaCp 2)

-dCp/dt =K;3Cr — K4Cp &)

radio-ligandf# 3% Cg"> JE8p" 77 FL ' it (reversible reaction ) ﬁ? TR
& (irreversible reaction ) 7€ - ¥ radio-ligand=* Cpif; F—\[ NI T%E?j (yp -
BEFDG)  HZ447(2)

K4=0

-dCy/dt =K;Cp — K,C1 — K3Cr

=KiCp —Cr (K + K3)

< PHTE T Y

-dCy/dt=0

KiCp=Cr (K2 +K3)

Cr=KCp/ (K2 +K3) (4)
@ F0)

-dCp/dt =K3Cr — K4Cp
[ (. KuC = 0)

dCa/dt =KsKiCp / (Ko + Ka) (5)

BT =" (5) VA A T P S o radio-ligand ¥ plasma protein i
FL\IF[U]L{J{E:\ °

j;'[radio-ligand%?CB,%Eﬁﬁ RV A T
[filF% » KaCp0 » -dCr/dt=0
-dCr/dt =K;Cp — K,Cr — K53C1+K4Cp
0=K;Cp — K7,Cr — K3C1+K4Cp

Cr=KiCp +KyCg/ (Kz + K3) (6)

14



A6 2 (3)

R (N VAN > A3 7 i~ i radio-ligand = plasma protein 7 F’ﬁ
BT o F5F Nl plasma radioligand .V radioactivity I') % PET §Y; g &1

-dCg/dt =K5Ct — K4C5
=Kj; [K;Cp + KuCp / (Kz + K3)] — KuCp

= K3K1Cp + K3K4Cg / (K2 + K3) - K4Cg

Z[JFv total radioactivity Ehd%: s (U Bt ;UFII ) EJ[JFI‘ H ?U"‘Lf@@m@ °

QPR IE S HE~ N #‘ﬁﬁ‘[ﬁ:@?ﬁ’:ﬁl’ﬁ[ ( Evaluation of

PIER AP E (254 (organic solvent ; 71 octanol)==75 Ejfk < Af!(aqueous
buffer solvent, pH = 7.34). 75 fiel {:5j¢(Partition coefficient) > F ! IFEI ['?‘[FV S

Radioligand’s Lipophilicity )

1[5 blood brain barrier (BBB) /=7 -

Procedure of Log P

Prepare six test tubes, six vials for samples from organic layer, and six vials for

(1)
(2)
3)
(4)
()
(6)
(7)
(8)
(9)

samples from aqueous buffer solution.
Add 2.5ml of phosphate buffer solution to each test tube.
Add 0.5ml of octanol to No. 2 ~ 6 test tubes.

Add 50ul of product solution and 2.5ml of octanol to No.1 test tube.

Vortex test tube 1 for 2min.

Centrifuge test tube 1 for 2min.

Take out 0.1ml of octanol from test tube 1 and add to a vial.

Take out 2ml of octanol and transfer to next test tube

Discard rest of organic solution

Take out 1ml of phosphate buffer solution from test tube 1 and add to a vial

(10) Repeat (5) ~ (10) for test tube 2 ~ 5.
(11) Repeat (5) ~ (10), but skip (8) for test tube 6.
(12) Check activities of each sample vial with Picker or Packard counter

(13) Calculate the log P for each test tube with following formula

15



(Decay corrected activity)o X 10
Log P = Log [ J

(Decay corrected activity)y

(4 ~ ) Troubleshooting #f {1

Gl ~rFDG % i A 1 G2 ] Capintecifl H 1 icyclotron E 2[4 F-Fluorine

;'/radioactivityﬁl?f,’ (% 79E% 38.9 uCi » }%5?[]‘@[4\'?

1. Collen sheal'] "F-FDG QCHEffHe Ik » &84 FSPHRE - B b
18F-Fluorine= 110 j}%iﬁ@@ﬁ— 4 AR iﬁ@?&gﬁéﬁ Féﬂ%ﬁ » Ry - B
T?J%f&fﬁ"s (RS PR g P VPSP A RL AT ?

2. Collen Shea="David Alexoff? ﬁ%’ﬁlﬁd > = L O H:Fb[? | PSR
B (s chloride) &7 » ffI 4 *'J‘EPI]SHZOﬁiﬁJLBombarment%Z » 'F-Fluorine
VR 5 (% o David AlexoffTVEE 5 chloride s T 77 » BRI ™

3. David Alexoff [ g [~ % &%@?EHIE/ ’j;“,%ﬂfﬁj@ ) E'Iﬁ waste JUH ik o 3
ST BN - B

4. David J. Schlyerfds! *H,0 recovery[pilf& 1 o 41 F-FDG QC%‘;PF”E[J‘}
r-Camerais (YIRS LT 511~ 983 5 1312 F RIS il » K F)7 D rray
ik s FEHE TR TS RAET R P VEUET [ David J. Schlyergfi )

BV s e AL Ay R RO 9 # T foil > M TR

7 . SO S
bombarment.l i @ i % V- (417 [l > e Ak AR O -

48V

15.9735d

Half-life of nuclide

47SC

3.3492d

il ﬂ“SV‘T”'J@Tﬁ BLCation exchange Column (AGSOW)WF}EI’?FBH’S‘ P ’I:%\F;?fﬁl ;
BT ISR O ¢ (@) JHAVAR foil V{<Ti foil : £|I'J""F-FDG
i) r-camerai s IS > AEA F o G 3 °Cof T > HAVAR foil 55 {51
FE e e (PN B INAT SRR ) o S A

bombarment % ,F’T i S6Co o
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56
Co Co BCo

Half-life of nuclide M 77.27d 271.79d 70.82d

*°Fe *"Fe

56Mn
2.5785h

(H =) Current studies of BNL Neurosciences department

F ' Dr. Dlngﬁfiﬁggf EYT Frsdee-11 F—“FI&]“ SECNE a7 = e

E[J?F“C -Cocaine ~ ''C-Raproline ~ E’?IIC Tolueneffk/lgF FDG] /= fIgn [~ H st &

T R I G T YR (S PR - PR
(& ?F babooanat) TTPIUI“ » Radiotracer Development#f f&e 3 = V&4 [’ﬂﬁ?ﬁf JF
éﬁ’ﬁ'“& » Tc@%j?ﬁ 1 Fhe Vﬁﬂw i hEE Y @Eﬁ@i " C-MRB EL YT 1
P4 (new tracer ) > | ‘F J‘“H‘L F&Robotﬁ%‘?& ( EIJ?HPPBE‘HLog P7i#7) > bl— new tracer
£3''"C-DASB - ] 5f~ * Robot[EEE -

—_—
[—
—_—

T [F-18 trace /A2 [~ fi Pl ['®F] Ro41-0960 % '*F-6F-A85380 =~ -

NPCAR

1. 4% BNL% #/?Ht WIS (] SRR o T (S 2 B

WIS QUL PET A - F10 PET S5l s A
35+ BRSBTS SRS 1 R S BT K A
] WIFSE 2D PET ﬁ[fﬁgﬁm}l L -
E'ﬁfJRadlotracer Developmentdf jrm}“ |38 = AR EERs Elj}f
"'C-Cocaine ~ "'C-Raproline ~ Z2''C-Toluene=* *F-FDGJ| = [ | iR @E"?FF#[”E‘*
5}T’?°Eﬁﬁﬁ'ﬁ?}*‘mf;ifk@J/I;"WF?—%?’E W& * itk gt (W
?ﬁbaboonBRat) %VPILW i » Radiotracer Development &% =) /[ I’ﬂljﬁj JP
Eﬁ% R E NG R (PG N 10 e "'C-MRB E i}
P (new tracer ) » | [F'J‘*[ih R Robot[EE: ( CIJ?F PPB=*Log P7if1)» b~
new tracert%''C-DASB - pL 7 1% 7 Robot[f B -
F 'ﬁfj {1 Dr. Ding = < Yale University 2 {~ HJ( =3 = ﬁ%ﬁﬂ*’pﬁl
jﬁfﬁﬂ o 3XEE Dr., Dlngrﬁ R F s PR 'TF]/[LEE' Dr. Ding 7%# F'
]"ﬁﬁ%[,p > Dr. Ding 1EJJ E"F Jgﬁ%ﬁ new tracers > Dr. Ding ~ LF;[ [i Eﬁﬁw&ﬂ[ﬁs Tﬁf‘
grga o
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pre@ B OI CH

1. # 5 PET=MicroPETRY (G 11> : | lﬁfjﬁ{%%ﬁm E”?Ffl—: S R HET
SUEIT RG> (PET center ) » BRZRA ARAVIN > RV EFR S
18F-FDGE (5 i » #1F VR (717 (o K0 * ISty ot o 2
SRS DG SIfIP o SRR T PP o E R B R i o sk
Bl el @ ot PETZ MicroPET 1= » 022 ﬁ B I o P 1 fﬁl et
Cyclotron-based ./ 1% [H8EP 15 By ~ BIPETIHEY S IFipk -

2. T ZEDr DingHel=e (U = EORR G - [T T I ST L e
4 I PET (SRR ERY S e e Ko P MR 8 L S
FERRIET » T A A B D S R L [ E YT
H VIS - RV Dr. Ding TR ) = EI*JF%J% (> Dr. Ding™! £ *"Yale
University™ [=fji| = (= % = ﬁ?%%ﬂ%@lgﬁﬁﬁﬂ - P51 i Yale University
FURERE R b ’ﬁ%ﬁﬁ:éﬂﬁ:ﬁlﬁw .

SO UG

1. PET Radiotracer Assays in Plasma ; CO-11-06 -

2. Synthesis of Radiotracers Derived from [11C] Methyl lodide

3. For Positron Emission Tomography (PET) Studies ; CO-11-07 -

4. Synthesis of Organic Compounds Related to PET Research ; CO-11-21
5. F18-Labeled Radiopharmaceuticals for PET studies ; CO-11-26 °
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