() -18

() 124 -86
()
124 -86
-18
FDG FLT
()
9.12
01315 | -
18 FLT  -124mIBG
-18
0.16
0.17-18 | -~




9.19-25
- -124 -86
9.26
()
93 9 13 ()
16:00
Dr. Hawkins Dr. Hawkins
-18FMT -123 -131mIBG 9/16( )
Clark Dr. Muru -18FLT -18FHBG
9/17 9/19( )
Dr. Welch Br-76 Br-77 1-124 Y-86
9/25( ) 9/26( )
15
(WUSTL)
(UCSF)
2 ( 1 John
Hopkins ) 9
Bames-Jewish Hospital 8 Bames-Jewish
3
(Nuclear Science) 1 2004
10 8 WUSTL WUSTL
UCSF 6
14

The medical centerson U.S. News & World Report's Honor Roll are:
1. Johns Hopkins Hospital

2. Mayo Clinic

3. Massachusetts General Hospital

4. Cleveland Clinic




5. UCLA Medical Center

6. (Tie) Duke University Medical Center, UCSF Medical Center

8. Barnes-Jewish Hospital
9. (Tie) New Y ork Presbyterian Hospital, Univer sity of Washington Medical Center
11. University of Michigan Medical Center

12. Brigham and Women's Hospital

13. Hospital of the University of Pennsylvania

14. Stanford Hospital and Clinics

WUSTL 3
GE
Stanford 8~12 UCSF
GE
UCBerkerly Dr. VonBrocklin
-18 -18
1.0
1.1 -18FDG
-18FDG
UCSF  Stanford
PETNET PETNET -18FDG
FDA
-18FDG
WUSTL CTI (
PETNET )
-18FDG
-18FLT -11 -76 )
Animal PET
-18 -18FDG PET
UCSF PETNET UCBerkerly  |PETNET
-18FMT
PETNET 1




CTI GE EAST LANSING
CTI
917( )
Miss Carol
9/16( ) FDG
2
Stanford| PETNET FLT 9/16( )PETNET FDG
PETNET FHBG
CTI
-18
-18FLT
0 1
Dr. Muru Dr.
Cheng Pro. Chen
WUSTL CTI CTI -18 Cc11
GE CTI|Br-76 Y-86
GE
CTI
UCSF UCBerkery Stanford
-18FDG PETNET 8:00
99%
1 EAST
LANSING (eastern net) eastern net
2 PETNET 30min, PETNET FDG
15mCi 5 PETNET
39 CTI 3:00
( Norcross 0:00
) 10 PET Center
PETNET F-18ion -18FDG
-18FDOPA -18FDOPA -18

-18FDG




PETNET

UCSF UCBerkery -18FMT
100 FDOPA AAAD
(aromatic L-amino acid decarboxylase)
FMT
FMT inhibitor
inhibitor parkinson
TRODAT FDOPA IBZM FMT
parkinson Chef Dr. Hawkins  MD.
PhD UCSF fMRI  UCSF
leading Dr. Hawkins fMRI
FDG-PET
radiol ogy
FDG-PET fMRI
UCSF Tc-99m-MIBI -201 MIBI

-201



-201 5 -67

1 -67 FDG-PET
12 -18FLT
Clark Center  -18FDG PETNET
(9/16) -18FDG
PETNET 175 18 -18FLT

-18FLT -18FDG

Clark Center GE tracerlab MX(
Nuclear Interface ) -18 FLT
FHBG FLT HPLC
eluent drain
GE Tom HPLC
FHBG
Tom
DOS
HPLC HPLC
-18 175 53

HPLC



8~9
thymidine
Muru

-18FLT

40~50% FLT

Machulla
20%

Tracerlab MX

Dr. Carmen

15%

Dr. Sally

Alumina Column -18
(Pro. Xiaoyuan Chen) Dr.
HPLC
HPLC QC
Pro. Chen
Tubingen Pro.
Pro. Machulla
Alumina Column HPLC
KFA FTHA FMSP
FLT
WUSTL
Dr. Sally Dr. Carmen
Dr. Ponde FLT Dr. Ponde
2003

40~50%



Pro. Machulla )
(Dr. Ponde)
FLT

-18FLT -18FHBG

=> Sep-Pak Alumina-N column 37mCi ( -18
thymidine ) 8
-18FDG

-18FDG

Dr. Ponde



1.3.MIBG
UCSF MIBG kit Nordion
-123 -123MIBG -131
-131MIBG -124MI1BG PET -123
$25/mCi -131 $1.13/mCi -124 $500/mCi

MIBG kit 1.0mg mIBG  10mg (NH,),SO4
3mm

LYOPHILIZED 123-1 MIBG KITS
L0 mg/KIT)

Feor Llse With Mordion's (p2nEmdirect Prodoc

1) lnto an enaply sterile Miml TEFLON vial place Mmg of miBC
2y add 2 mil of USP water snd hant mo solution
Viomded 1 3ml ol wale
&) salid 300mg of (MM S0, and mua b solukon
51 dispenss into 0.5ml pliquets ok 3. 5ml Var-Clean vials (MERCE cm# | 3502
&) add approgimately 1 5om ol Jmim salil-glass arosilicate beads bo each vial
i Ymenn bovosilicale Aldrich catdF 143008 wash i sterile boding waler 3 5 angd
wen dry)
71 pre-freere and lyophilize overmight
B} bieak vacuum whth steribe air, recap snd store o - 10F C
1) For use with up to 100mCE 13- (NCHRDIC )

CALTICN: Do st break vacumm with M, Ar or dther ibert s

KIT: 1.0 mg mIBG
10mg (MH S0,



-123 [-123MIBG 99%
155 30

ISOTOPIC EXCHANGE OF ARYLBOUND
IOIMDE ON NON-ACTIVATED AROMATICS
IMANGNER METHOD FOR MIBG)

PROCEDURE: (all e en i .

b lmso & Perced® | V5E) 3.5mi VARLCLEAN srew iop vial with s Tellon/silicon sopis
place ploce fromdk 1 b 1.0mg af ikl kemi-wbine and 10mg of ammoniune slise

25 Add b n hesght of s, 1 Sem T glass bends Addricks) £214091 .5

Vi Transfer the redwiodisde solbtion ie8o the w18 vial sang Pasieur pipreies and smasil
vilummies of USP wsier to a lal of <Jmm] giad 2al will Bhe sorew cap

&) Comsinect @ vem oysiem with & +"_p|nr il il - Pastymat i v otom julung | PSR 8)
Cur th luer hesbs off of two | 1727 018 needles assd e the (b #nils o the ilmg
lewi wimg sy, 1 of the netdle protreafing

41

Imto g ety Sl multssepourm vial with a #15 veet needle place ime gl of e
Wl Fulidfig, Pacs fie cihes smnd imm B reocmon 1l

B Put the resctem il ke a Pseeoe Renrs Ther £ 18870} with o -1 tdes o# ) 98I0
of 155 dep O Allom ghe vetinl wial rasilile dospscds e hesting biock

|mec ki fim wppn M} inimeien

¥ Without removimg the vial fooai (8 hoatisg ook i (5 3wl al L S waier with & 715
pecille @fived oo 1ol vy 11 Cemsitmge i st = fiw mh siBtienal W43 mpses

Procere & (resl botle Sty ) of Whmtman DE-53. pre-s#ollen TEAE iathelme, Tins i
el a USSP prosfect and does ot coutiln peservatives. Tossafer shionlil thierd o e
midk within a L.F workbench o avold de endection of crpasieths if8n e alik b lints
Sewe ihe botide gl 4 degl T

1 betier & S0kl sterile wated Pur divhpaiion Bofile add 8. g of anhy drus sl i arriaie
amad 0 55ml af g|.1|.|:.d soetic scid. Wi and label 1280 |.I|| 8 # aueiade.

3 E|1||'n.. the coniEnis of 4 sevomad S00eE 1500 W Etee for o EEnon bottle and e
apmeren_ e ol THE-57 jndo this arile samjny bonks

Vi Addd the SKhnd oof acrixie saluison e the [E-51, s anid sguilibmne for Jrmingies
Al e THL- 53 in setthe oui anil decai (he bl (Ceaimlugstion osay be usedly

45 ‘Wash gz DHE-33 pd writh approx. |3 it of USF waes

Ty Aduer ihe Dinal waals bes been decanieil sdd (S0 of LS eaied and 408 of 1160°
L SI" enhaed. Mis and dispense the surry isto stendy mepriogenic Skt cepey
mkiltiilise vigle wighin 8 LF warkbench i 25ml alispmes Remip vialy, cmjiles e 1o
shErliey amd naRpivrEpenizicy and seae ot & dey L

10



N R e} -ﬁ‘h‘%‘ﬁ dnpping
2ml 'd-lmlullhumml into a
Roond mm rn;ul'h:-:l:
3) Prepare thiee Jml syringes with # 21 needles -Hﬁ'm:l.-ldusl'wm.
43 Upos completion of the reaction: rémove the reaction vial from the heating block,
the vial 130 & Jend receptacie and remove the vent needle {save for subsequent ase).

5} After cooling for several .‘.tnl-:r wtex through the septa. Remove the cap
}ﬂuqﬂmw n: the prodist and phice on the column.

6] Rinss the vinl with the Znd 2n per and afier the fiest 2ml has passed through the
coluimn add the 2nd, Hapu ’h':H- *

m thmhmd:nm-uﬂuuﬂmndnquuhm
wierility snd purity.

NaCl 1o the TLC developing
mﬂmpﬂuﬂluﬂnwmmmﬂu

uwmlmmmmmwm

E procedare |
Hmuruu'nﬁ“ dﬁimhhw F:tﬁ'”“ ﬂ

2} Developing solution = 37 Sml 2 5mil of 10% anenonia+{.5g NaCl
S;Hfmmn-n.ﬁﬂnmihmﬂ )

ltfhdiﬂ:: 1.0 .
d'_imiﬂﬂ-m be detected (higher conc. required) with UV or Sakaguci reagent.
u lﬂﬁj‘lﬂlth'n..-l:'plln it into an Bx 10 uuc med film cussene
nﬁ“m |h|-| mdm.

2 e, Hark e cormpuniing miBG
" Upon mh*m.udm:m the corresponding mIBG
-ﬂdhﬂﬂtmuﬂuﬂ.ﬂphl.knphum the plate and count. The usual
free lodide content is <0.1%.



miBG
-131 mIBG -123
mIBG 10~20%
4.1
80% 90%

TRACE ELEMENT E» OF 1-13] MIEG THERAPY
EXCHANGE YIELDS. and D.C. Price. University of
California San Francisco San Frangusco, CA. .
Farty-five |-131 MIBG (0.3-1CD) exchange reacuens
mhmﬂﬂm#lﬁm&lﬂhumu;w
boah increase ef sccommodale a clinieal protocal the

beter
hﬁnﬂhl '-Lt?hﬂltn.
wak observed that following repested flushes and trace metai
cleansing of the chermusoy apparamus, yields were predominantly icwer.
For this reason. tmace metii involvement Wis comjectured.

A DSCE simuinted ?mumm“m|m
ammerium sulfae. (0.5mCi 1-131. MIBG st [5Chimemnd and an sodide
content of [0Ci/mg. The [-131 was punified using Chelex- (00, Al
reagents and chermistry ware were cleansed of tace mesald. To Jaseds
what effect the radionuciides specific acovity (5A) had an vields. 2
simulated . 2C1 expenimens with SA of >200. 20, (0 ang £
:ﬁdhdmpd:knfﬂ.&lumdlﬂrmrmvﬁr. AW
10Ciimg SA was chosen us it represenzedt the |- 131 Nal sroduct.

The above reaction muxure was spiked with | 0E(-07, 08,08, and
- immed amouns of siifaze. silver nirrame and chromic nitrae
ﬁmﬁﬁ#ﬂimﬂ?nﬂll*mmm

Yields for Ag and Cr spiked reactons. 4 both pi valces were bise
line. Mhﬁrhnmﬂl,ﬂﬂ-ﬂt-ﬂbﬂi ang -0 immai
were BE 447, Thd and BR 0% with a base itne of T 9%
(el mtic af 1.Cx for the 20.5% reaction was : 1. Cuphe
ion added 10 reactions where the 5A of the [-13] wai >200CUmg

inhibtied the reacoon.

Yickds to dase for 3 therapy renctions of 0.5 = 0.8C8
otilizing O 167 of cupric ion ranged B2 o 99% with an averige
of B7%. In these reactions, the mzos of [:Cu ranged from 137:) w0
151;). The above ranos were based on [-131 SA data obmined from

the manuidcasrer's dam shesy

12



UCSF neuroblastoma

500 [-131-MIBG
9/17( ) -131 mIBG 18mg
mIBG  560mCi(10Ci/mmol) -131 90%
-131 0.3% -131mIBG

-131mIBG

13



2.0
21 -76 =77 -124
WUSTL Br-76
Br-76 Br-77 -124
WUSTL

63Cu276,77B r /63Cu2124-|'e :
1:1.6 500mg

417 4
533 21
418 6
125 4

15MeV
20u A

Br-76 6 1-124 48

1080~1085
60~90

l 60~90

0.9ml NH,OH
2-3

Sep-Pak C-18
EtOH

211 (disc target)
(incline target) 1.2~2.5mCi/

14



u Ah 1.77mCi/u Ahr 5

M A 0.75~1.15mCi/u Ah
0.93mCi/p Ah)

2.1.2 CS15 15MeV 20
M A 1445UNITs 36UNITs 1y Ahr

40.14 p Ah (End Of

Bombardment, EOB) 3:45
8x10°Torr (external target)

2.1.3 6 Zn-63(
38.5min) 25mRem 1

0.6mRem

2.1.41-124/Br-66/Br-67

(1)
(1.1) *cu 99.8% ( | soflex)
(1.2) "se 99.8%  ( | soflex)
(1.3) ""se 99.0%  ( |soflex)
(1.4) ™Te 99.8%  ( | soflex)
(1.5) **'Te 90.8%  ( | soflex)
(1.6) Al,Ozactivated neutral 150mesh(Sigma
Aldrish#199974-5G)
(1.7)
(2) (Tungsten) (Gold)
(Stainless) (ig)
3
(3.1) ®Cu,""Br
a 500mg 1:1.6 ®Cu "se

b. (quartz ampoule)
C. 417 4
d

15



e. 533 21
f. 418 6
g. 125 4
(3.2) ®Cu,*""Br

a

(63.3mg)

b.

C.

d.

e. 1090 1
f.

(3.3) ®¥Cu,*Te

a 500mg
b.

C. 417 4
d.

e 53 21
f. 418 6
g. 125 4
(3.4) ®cu,*'Te

a

(63.3mg)

b.

C.

d.

e. 1090 1
f.

(3.5) **'Te0,

a 124-|—ec)2
b. 6.7% Al,O3
(3.6) ***TeO,

a

(63.3mg)

6.7%Al,03

16

200mg/cm?
68mg/cm? (84.9mg)

NH4OH

BCu e
(quartz ampoule)

1:0.98

200mg/cm?
68mg/cm?’ (84.9mg)

NH,OH

2

200mg/cm
68mg/cm? (84.9mg)



T TQe@ o a0 o

NH4OH
200
400
600
800

N

(4)

Br-76 Br-77 1-124

( -124 ) ( -124
0.134mCi/p Ah 0.08-0.24mCi/p Ah)(
-66 1.2~2.5mCi/uy Ah

1.77mCi/u Ahr 0.75~1.15mCi/
M Ah 0.93mCi/p Ah)
-124 5u A 20
M A(R0u A CS15 )
48 -123( 13

Br-66/Br-67

17



- T ma

()

o

4 -124

0.6N
NH,OH Trap
Trap
1080~1085
60-90
45~60
1mL 0.9ml NH,OH
0.3ml 20ml
2 0.9ml 3
Sep-Pak C-18 3ml

18



E=3ced

19

50%




14.74

20

86SI’(p,n)86Y




8650 ,60.3mg

1000ps  40sec

15MeV
2~4u A

2 86mY
86mY 48

3ml 2.8M HNO,
30  (37.1mCi)

l 500uL 3%l NH,OH
pH2.5~3.0
10
2000mA 40

36mL 0.003M HNO,
10
230mA 20

ImL 2.8M HNO;EtOH=3:1

130

1
ﬁ-s&s ﬁ @9amGy

21




-18

2.3

-18

WUSTL PETNET

GE

CTl

-18

22



T o0 oW

grid

Target window grid design

-18 -18FDG -18FLT
(Leaving group)
(Nucleophile)

b -18(
-18
-18
Good Bad
Nucleophiles Nucleophiles
CH30- CH30H
HO- H20
|- F-
C=N- HCN

23

-18



PET (Substitute Constants)
O p MR
Tt (Hammet constant) (Molar Refractivity)
H 0.00 0.00 0.1
CHs; 0.56 -0.17 0.57
F 0.14 0.06 0.1
I 112 0.18 1.39
Br 0.86 0.23 0.89
CH,CH,F 0.85 -0.15 0.93
CH,CH,CH,F 1.59 - 1.48
93 -18 -18FDG 11
18 293 -18
2500
1000~1500
2500
2000 “NT
1500 jﬂ
0 l” ‘ ] m |1 P
| 1
1000 ‘ 1 i
il
500 h | | ll!I e 13 l'l!“l 1'1!"'{1“ |’l'l
T A
| By L]
0 L I

Batch

24




(Not Decay Corrected, NDC) -18FDG
10%~60% -18
-18FDG
30%~60%

FDG Synthesis Yield
(1-6 )

60 o

'7
]
T

20 H

%

30

10 |

yield
Batch

FDG Synthesis Yield
(7~12 )

60.00

50.00

40.00 i

%

30.00

20.00

10.00

000 ™

Batch

25




-18
-18 -18
293 30% 58
20% 80%

FDG

yield<30%
20%

O yield>30%
M yield<30%

yield>30%
80%

58 -18FDG

BSP Box System Problem

BOT Box or Target System Problem

RWT Recovery or Regenerated O-18 Water Testing

NTR New Target with Recovery O-18 Water Testing

CNT Cyclotron Damaged with New Target Recovery Water

Testing
(BSP) 2
(BOT) 3 18
(NTR) 4
(CNT) 31

58

26




BSP BOT

3% % NTR
%
O BSP
B BOT
ONTR
OCNT
B RWT
CNT
54%
S RWT NTR CNT
BSP BOT 5 235
20
yield<30%

2%

yield>30%
98%

27



O BSP

W BOT
2003 2 IBA
-18FDG
5000
4500
4000
3500
3000
2500 O F-18(mCi)
B FDG(mCi)
2000
1500
1000
500
0
1 2 3 4 5 6 7 8
yield(%)

-18



2003
-18FDG

GE PET trace -18

3000

2500

2000

1500

1000

500

@ F-18(mCi)
W FDG(mCi)

yield(%)

1 2 3 5 6 7 8
30%
yield<30% yield>30% O yield>30%
50% 50%

B yield<30%




2001 20

1200

1000

800

I F-18(mCi)
B FDG(mCi)

600

400

200

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

yield(%)

O yield(%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20




31 UCSF -18FDG
CTI -18 CTl GE -18FDG
-18FDG Stanford
-18FLT
-18FDG -18
9/16 PETNET -18FDG
-18 -18FLT
0 -18FLT -18
-18FDG -18
-18FLT
3.2 WUSTL
18FDG
-18
18FDG CTlI -18
-18
-18
3.3 -18FLT
-18 -18
-18 -18
-18FLT
34 mIBG -123 -131
-131
-124
-123 -131

-124

31



35 -124

20u Ah
( )
50%
36 -86
-86
3.7 (UCSF UCLA WUSTL ) radiology idea
GE( ) 3t-MRI fMRI
PET-CT
)
1 -18
-18
2
3.

1. Hamacher K, Coenen HH, Stocklin G. Efficient stereospecific
synthesis of nocarrier-added 2-(F-18)-fluoro-2-deoxy-D-glucose
using aminopolyether supported nucleophilic substitution. J. Nucl.
Med, 2004,27: 235-238..

2. SH Ng, TC Chang, SC Chan, SF Ko, HM Wang, CT Liao, YC
Chang, WJ Lin, YK Fu, TC Yen. Clinical Usefulness of 18F-FDG
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PET in Nasopharyngeal Carcinoma Patients withQuestionable MRI
Findings for Recurrence. J Nucl Med. 2004,45:1669-1676.
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