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o TRACE Results: Case 1
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— ~ 3t & B8 #(1/2)
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@ HiE@ik i H A+ =18 &=
Y& >} F & (CoreChannel)
Y& >3 i@ & (CoreBypass)
JE > F # 2 (UpperPlenum)
3% & (StandPipe)

24 %M (MixingPlenum)

F B #AE (UpperDowncomer)
FHE#E (Lower Downcomer)
A4 3% % % (Recirculation System )
"HHFR (JetPump)
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DEMACE_BWR
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- Input Condition =
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The Axial Power Profile -
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Radiolysis & Chemical Reactions
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M M Pt Factor
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@ ZEBRA code : for two phase flow in a BWR core

@ DEMACE code :
1. WCHEM - for chemical species concentrations
2. MPM - for electrochemical corrosion potential
3. CEFM - for crack growth rates

Fast
Neutron
Induced
Proton

Cylindrical Track
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Experiment:
m #H AREREE L AEPR 600V 12AWG 3C+14AWG
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15kV 4/0 AVWG > & & 445

#ENTHC (or 98Cafter
SE(J)O days) ﬁwk‘l’ FEH2F > BB TERE
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FL
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Results and discussion: k¥ 32 A K £t

100000

10000 |

aaaa
1000

un{ C)

Insukation Resis tance (M £2)

0 100 200 300 400 500 600 700 800

> ERRLKER
> % 1ti& #2 T » sunaged (1000 MQ 2% 1), partially
aged (4 1t &) z1), completely aged

Time(days)

60



Results and discussion : ¥ BB E 21t
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unaged inner layer middle layer  outside layer

Water content{%o)

Water content of EPR 15kV 4/0AWG cable at different layers

aged by high temperature water submerged condition for three
years
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Results- ki & B+E&E £1t

Void size in SEM micrograph of EPR cable (a) only after
thermal aging, (b) water submergence after thermal aging
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Results- & #1% /& & £1t

Time days)

Disipation Fackor

Time(days)

Capacitance, Leakage current, Dissipation factor of low
voltage cables versus aging time under high temp water

submerged condition

- BRASBER BT RLMAE K

#| 42 % 414 % (Remained life estimation)

mRE T EEZEGArrhenius XX kA A4 F4E

Gt E
> t,=ty% exp[(¢/ Kk )(1/Ta-1/Tb)]

cty ATaEFERBEE T ES

* t,: £ TR KB B T X Ao &1L BF R
cTa: EFE#EECK

- Th: BIREE (K

* KRBT = 8.314 J/molek
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62

10




#| 42 & 44 E (Remained life estimation )
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nE 842 50°C/M00%RHE B 5 2 & 4 ¢
» thege =17.3 Y 5 tll,g0 =22.9y ; tlll,5.=97.0 y
W B E At = theoe+ o+ tlll 5. =137.2y
nE B A£65CM00%RHE B H 2 E4 ¢
» these =3.00y ; tll,gg =3.97y ; tlll,gs.=16.79 y

| 'g &ﬁ%’@‘t 65°C - tl’65°C + t“,65°C + tl",65°C =23.76y
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#| 42 & 44 E (Remained life estimation )
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CEE T
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Through-Diffusion(TD) In-DiffusionID)  Reservoir Depletion(RD)
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= NSi—SOMEA L, EFLOESIEHER,
FRAREOER, - ¥
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2. # RBZ MK 5 - Cs, U, Th
o ASTM C1733-10 (2010) CoC v

> NEGEKi=—c— 375
Bt 0.1/ 10mL C M
@) B . Vi skdadak(mL)

(b) G EFAE) : Cs,U, Th . 54 % % (0) xiowze;

(c) /i}@a‘*l‘rﬂﬁ 3R CO : #ﬂ%‘;’&&(ppm)
(d) An ¥R & -1, 5, 10ppm C : BEliRiA 1 & (ppm)
eMmAEME, EH L
pHEL % (5 10)
i Na-Mont * Cs(— B 8T KA A #1t
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= * US £ i e KO\)
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5 | FEEZ B, B i B b U,
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i Y AR A THREK
B st ExERALEH
' : s i ' (2016.10),./4 5 B BB 4 ib 1k
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BEAFU,ThH S H TR
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3.1 Bl 48 5 #7-& F 8BS (SEM-EDS)
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Management of

Treatment of Spent

Spent lon-Exchang
Resins from Nuclear
Power Plants
(IAEA-TECDOC-238)

Ton-Exchang
Resins for Storage
and Disposal
(IAEA-technical reports
series no. 254)

Treatment and
Conditioning of Spent
ITon Exchange Resins
from Rescarch Reactors,
Precipitation Sludges and
Other Radioactive
Concentrates (Technical
Manual for the
Management of Low and
Intermediate Level

Application of Ion
Exchange Processes
for the Treatment of

Radioactive Waste
and Management of
Spent Ion exchangers
(IAEA-technical reports

series no. 408)

IAEAM #% CRe 9 e ' TAEAR B B8 T % Wastes Generated at TIAEA ¥ 371985 4 pf
TR B BB AT HAE B | Small Nuclear Research 1+ ¢ tH 69 B RS R 39 42
HAMMEMERL 1 XPRKERBEL Centres) Foo#t—SHR%4A
RIEAELRA 25 (IAEA TECDOC Series AR AR
No. 689) !
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CEP (Catalytic extraction process, 3500°F) :
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Source: EPRI, Spent Resin Disposition—Available Alternatives and
Selection Analysis, EPRI TR-105901 (1995). 8
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250 mP fE T3 iaMHE o (R AR BEAES)
SIAL® - the aluminosilicate inorganic geo-polymer

Through extensive research and testing, AMEC has developed and implemented at working scale a safe and cost
effective alternative conditioning technique [to cementation or bituminisation) that solidifies radioactive waste
streams with ease. The AMEC owned SIAL® process has been the subject of development for over 20 years, where
the inorganic matrix has undergone testing from atomic level to full scale industrial application and licensing.
The key benefits of SIAL® include:

= Saving time and cost by treating waste much quicker than cementation

» An average of 75% reduction of immobilized wasteform drum packages [due to higher waste loading] than other
treatments, reducing transportation, storage and disposal costs

» SIAL® can be applied on site, avoiding the need to transport dangerous active waste to another site for treatment
and eliminates the cost of disposing contaminated transport materials

Quality controlled resu
oxima 3 SIAL® Cement

-
—
9

Regula
Licensed Saving

=~ AT IHAE

QO H5EHRTARETF (BAHBRERLEFERAETRT » BAEHIE)
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0SF8AI08 | NHp#at « a8 ~ 6t - aHafha £
105494238 | 2RERMETRE  2EAARR
106414168 | 1054 A Rtk st kR AF A
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Geopolymer solid waste fo_

experiment procedure s admenoas

30 min
! Slag  Wollastonite | Stirring |
[

Alkaline solution Retarder

77

Cation IERs Anion IERs

Mixin 5 min

28 days 10 min

|
Moulding ) T
. 28 days, 25°C  odms
| Slurry viscosity ® 5x10 cm cylinder :

6000 ~ 7000 mPa-s

o

I
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Compressive strength " Water-resistance " Weather-resistance || Fungi-resistance
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Water-resistance test,

The solid waste form immerse in deionized water for 90 ¢
) e

\
ccording to FCMA-W]

Cementl5R

14

Geopolymer solid was
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Complied with the standard Fuel Cycle and Materials
Administration Atomic Energy Council of Taiwan

Free liquid Geopolymer: No free liquid
Cement: No free liquid
Leaching index 30R: Cs* was 7.39, Sr?* was 11.94

Cement15R: N.D., collapsed in one day

Compressive strength 45R: 7.6MPa, 15R: 22.9MPa
Cement15R: 10.2MPa

Water-resistance 45R: 3.9MPa, 15R: 11MPa
Cementl15R: N.D,, collapsed in one day

Weather-resistance 45R: 7.3MPa, 15R: 23.5MPa
Cementl5R: 11.3MPa

Fungi-resistance 45R: 10MPa, 15R: 26.3MPa
Cement15R: N.D.

UENURENUENUR GRS

15
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20164 12 A 6-88 &£A# & @ A& CAMS
2016 advancing Materials and Manufacturing

CiEih & AN T3 & & b MRERTEE ¢
’1‘ CAMS 2016 l. Ba/WR A5 Z88F 46 THESR
P Advancing Materials and Manufacturing RS R A -

"A Study on Solidification of Simulated 2 #F#2A BN ARG LT RAS LR
Radionuclide Ion Exchange Resins F R PEZAFHRE -
Using Geopolymer Technology 3. E#EEEABREALTEE  HEEA
Shih-Wei Tsao', Ta-Wui Cheng', Yung-Chin Ding', BAABIZEE » REKRERA XL
Kae-Long Lin?, Wei-Hsiang Lin3, Chun-Ping Huang? KRR > BRGELBZ AN -

'Institute of Mineral Resource Engincering, National Taipei University of Technology, Taipei, Taiw:
3} of Engi . National llan University, Yilan City, llan, Taiwan.

*Engineering Division, Institute of Nuclear Energy Research, Lung-Tan, Taiwan.
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s AT RIS —me o R

OfRESLBEFEZERNZHNE ()

s BTABRBRAEEBAGHILHEZ N ENE
o F -

> e P BB EUCS » £ KEIEEZMIE ho

By AR 2R B3 a3 UCS=138.13 MPa ;

Rl 37k h 9% B F357.37MPa ( 4 AUCS/20)
3445 K AL 8 E=51 Gpa ; 444> tbv=0.22

s AT E—mana it

OfReESBAFSZERNSHM ()
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> WAE R S M &2 2R 15 E H=0.6UCS ~
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/N E JE 5 6 (MPa) L7 B Z(m) Z B 44 R,

> 6,0.035Z
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PATR IV — & b2 A
OUPFCHE BN RGN 2R EITAZ — B2 £

(reference case)

PFCIM2BEE Hiv A=t HE
FEHIE S p kg/m’ 2600.0
REH 1B EEIEE E. GPa 84(+22)
BEHLZ B E B R AR 1.1(£0.9)
RN RS n 0.2
PATHEEEEIARTF 10
PTG BRIERL E, GPa 42(+11)
PATEEE IREE R PR L. kR 0.5(10.2)
SPATHREE L EFHEEEE. on MPa 130(£36)
PATREEZ TIFREEIEE. o MPa 110430) 6,=0.85¢,

iﬁ\ﬁﬁ%%“f"f#—é % 2 KR

PF CH 5 = i R s S8 (e AL Y
S Potyondy HCundall (2004) 2 23068 U0 S0 12§

1. PR B
2. UKL IR EL

[ BAELABL Y B8 = M S5 AT ]
3. FeEpRz HEA 75 50

LB A e

[ B i BR 4 Ul S (E ABE RY

&E SR
L)

[%E’(‘.P FCHER %&zfﬁ#ﬁﬁ]
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s FFEBRR

- ZFENESEERRMHETE
- B :

1) Bl ER BB EE B SEE ;
(2) R EREHERWERORRLINEERLENHE -

« IRENPHETEIRIEE 1

Z17— ARl (Generic Criteria) R B o] LI 1TRHE
TaNEESWMDIBER Z7BETIERESLE)  MANG
MY EINER - FITERPETEIRNESE -

— -~ FTEH/W

« AETEAMFHE  AEZRREBREHRBLTER -
I REESHRBIREM R A ETERINARE - (ER
BIERE "SRR ETEHRE , 282 -

- F—FLSHEEYE - & - IRBMRRERNSERY
AT - REBRSRMEWSY/hn 2RSS
ERRETIREEZEE -

- B_FLUSHEETRY  BYRRKEHFHEZSHEER
RRIERR - BE FR) ZEFTREERTHEE -
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(O) R EESHRERPETRESE]
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: 191028 LS (4 A5G TR 7 (B8 KON 10 ST 1D

N meies
Iﬁ*ﬁtbﬁﬁlCRP 60£2ICRP 103

IR o i 0k Llvar 3]
LB S ST

B 2 RS % B4R 4 (AU TAEA -
ICRP - IRPA)EEHATEEEHF
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EEAXSBHEERK
5
N ER RS

IE-T’FEH:E@ICRP 60£2ICRP 103

KB B HES TERE %
B SRS
SRR B A B (JOTAEA
ICRP ~ IRPA)ZEH AR EMF
% > HEINESEHMRRIER
GRRSPRERSpe £

BT H AR B S SEUHEAES
RRNE BRI TR

Bt H A B R S EURATERYEE
=IEEIERARIEE

B SRR -
P SRR R R
Pl SRHERA I

PEER MR FE AR ] « EFRERPH B EE

IAEA Safe Standards

(1) ICRP NO.6O (1991) nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
(2)ICRP N0.63 (1992) Freparedness and
Response for a Nuclear or
Radiological Emergency
(3)ICRP No.103 (2007) gjj"(; ae
(4)ICRP No.109 (2009) oseT

o - ©mea
(5 IAEA GSG-2 (2011)

(6)IAEA ERP-NPP public protective actions (2013)
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Bl R BR 9 P e i = s
— by ¥

ICRP 60 (1991) =
+ +

IAEA BSS (1996) — IAEA GSR 2 (2002)

1 {
W5 R 48 4 b K BT F SR A RATH
R AE 4T R 2 AR R X

(e VS ULRPII) ICRP
IAEA GSR Part 3 IAEA GSG-2 2011) .
(2014) IAEA GSR Part 7 (2015) [l

(4 s )

#1537 FH& 3T

ICRP103(#h) EICRP-60(E) 2 22 IR FELLE

Pub. 60 Pub. 103
Optimisation of intervention OptimisatlEE =1t ok ) e
“Mitigation” for a protection strategy

“Mitigation”

A single action is justified BEZpEEN | 1

E—BhETE

Intervention level

No action is needed

A. Averted dose
o RE=

FhRE RS - —AHHEE ZPhETED
10
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AR TE) FraELAE
_ AR A0 L
B Rl E R IR IR E SR E 100 mSvl b
ISR = 30K 7 TEHASE S 22230 mSvLl b
R (FETRERL E 30K FEEASESTRIEFE10 mSvLL T
KB TEHRESTEIE 21 Sv -
7K A B SEESEE—FED k-

| RFBHERGHETHRB(REAT) |

BITARNE-2

TE1EE (THRX/2T)
—fkBm A RS  BOK

U A% R

$@-134l %'137,
1% 1)
£7-103, $7-106, £E-89 Lk BAE

T
oap e [

0.012L F 0.001LL |

| BT EMRBHETHRB(EEILF) |

$§-241,

$1i-238, $fi-239
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AR FEWERAETERNITAE

SRRTEMHETHRIRE FERTE
< Decisions should be based on predetermined criteria > New criteri>
RISK
DURATION TIME
PROTECTIVE = =
oTions || EREE ||| RRT® | SMTH | REGH
2B A1 IR S El=
i5 EAL OIL: operational intervention level ##{ETEE %
2 ZEMPAEERE
FHRE1TE EERL R 1EEIRE
oA
fute [ wssees fis
R mAl =
BhsEfTE il
EHikIREI=
R
EREBE
RREH

EAL: emergency action level 22T E %
OIL: operational intervention level ##{ETEEE 1
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B PR AR A B T SR Z Bl 1848 B 2 A RT BB E]

& ==

yrer

QER OECD 2016 EREE : EU 2013 itE : NORDIC 2014 2 : EPA 2013

&{p.‘ S e

Minoru SAITO
ersting trpert e
e Resbomie $5d e

st oot on Dmpartmare
N

o e i g tnsoper

A% : NRA 2015 hE : GBZ/T271-2016 B : 2015
15

PEER R ZE AR 2
HARSSWERMRPETENIRSEEZE]

(1) BXRRFHKEHKEE (2012)

(2) HAXR " #ZEeK EH KT tPhEE N 2 i A Er =2 (OIL :
BRIETEEE)WRERA , (2013)

(3) JAEA-Review-2013-015 (2013)

(4) JAEAS21[E] TEBALEONAL AL (OIL) 220 T
(20154158)
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HARF 7P KE SRV EE o &

> BREUAEHASKEARLTEREER  BREME
TENZBEAEE ; BURIAEAZZLIEAL ~ OILAKIE -
SERRMNETE Z1TEIREE -

BEX
> E2

SWEEZ&EIINHB/PAZ - UPZ - EPZ=& - HHIE

FEFRRG1E1TE) « BERITE) - HthP5ETE -
> BEAUPZEEZ30AE - BABRIRIFRAKN Z &

- W H 185835 LoRg it 2 IR TN EE

PAZ : precautionary action zone
UPZ : urgent protective action planning zone
EPZ : emergency planning zone 17

HAREIEZOILE

IAEA 1 HZ& Remarks
OILL | 1000 mSv/h —%500 msv/h | ELEDER
OIL2 | 100 mSv/h _@) 20mSv/h | —EAEHBE
OIL3| 1 mSv/h _E, 0.5 mSv/h> | BE#KZEHSE
o4 | 1000cpse _EHL, 40,000 cpm | Screeningof
OIL6 | 3,000 Bq/kgs @_W:ig:g;i,ﬁ?ggggg;g; BEBKZEH

*1 GSG-2

*2 Initiatingmeasurementsofradionuclideinfood and drink as apreparatory action to preventingestion using OIL6.
*3 Effective window areaof 15 cm2

*4 Effective window areaof 20 cm?2

*5 Forl-131 selected asan exampleof OIL6.
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HZOILL - OIL2ZBhrETTEN

O ZHEZFEHE - 5
Image diagram of ANEPAZEEARIZED

evacuation area

30 km Hi sl
Immediately evacuate \ @ % ;% ;E\IJ j( ﬁ/\\\ 510]0)

when a genel:al ) =3
:‘;ﬁ:ﬁeﬂcy e ake shelter indoors when m SV/ h ZOI L]- HTI :
air radiation dose is not N e =
; _ _ more than 20 uSv/h 30 A EB |3+Z il?' W
5km \ 17 BN B Al
= i
Evacuate within a week @ B IR /,EJJ /J \ TJ-)Q\ 5 00

s when air radiation dose is mSV/h ZOIL]_ % {E
st 20 uSv or more and less =
AH20 mSv/hzZ

than 500 uSv/h
OIL2(BEE#)F -
UPZEE AR —E 45
e e o AIBLA
is 500 puSv/h or more @ EiRA/IR20

e mSv/hZOIL2EF -
UPZ#EE A E T #M

19

— TR R ER NS 2 ER

0 #1317 : Generic Criteria, EAL(E5EAY), OIL
o #ZE . EAL(E5EAK), OIL
o #17 : EAL(E5ER), OIL
o "ZFEUERDETENRSE . 1B5]
* HEBE]
+ REAFEEBE]  REHNEE - aEfHE
o HHEARFEEE]
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RRTH ST 2 EMGOH

IAEARFHOIL 7%100mSv 1E100mSv 1&E100mSv
[ ]
M" OIL1: 1000 mSv/h -
= ~10XA: 100 mSv/h
M| OlL2: 1 0% 1%: 25 msv/h Rt

[ ]
Ml OIL3: 1 mSv/h

t‘ J OIL4: 1 mSv/h

& OIL7: 1311: 1000 Ba/kg

BY
137Cs: 200 Ba/kg EHltRE
b e <70smsvh ERRG
" >7#:2mSv/h BRIRA .

IAEAEL HZROIL

B

IAEA(100mSv)| BZ(50mSv) | Taiwan(50 /100)

/1. | OIL1 | 1000 mSv/h™™=500 mSv/h 500 /1000
kl OIL2 | 100 mSv/h 20 mSv/h 50/100
k] OIL3 | 1 mSv/h 0.5 mSv/h 1 mSv/h
\L’ d | OIL4 | 60,000 com 40,000 cpm 60,000 cpm

$MB| OILs | o i HrAEOILS

m OIL6(1) 111: 3000 Bg/kg 1311: 2000 Bq/kg |IAEAfRE&15cm? GM
Uelide L7Cs: 2000Ba/kg | 137Cs: 1333 Bg/kg | HAER20cm? GM
I B B = 11Cs: 200 B
B ows | IEosmsm = S eh

(1) BARBEHSREN : IAE—ZEBEHE

(2 BAREZFHM : AR S WEREE - BFRAERS RS EEEEEERE
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- RRHEER

1. R
SR T H AR BB R A T S B R w1 T AR S AT AE

2. 106 [ A
U " ERRAVGETERE ) BETR

3. 106 FR4EfE :
(1) ERBExRZEEEE » BWSTEEER
(2) EfTHE(LT -

(3) & pe R Eltpg SR ) A DA T AR -
g~ &EiE

1. REEETE B CIEFEITER -

2. FF106FEFHR @A  {RATARERIT N —FEEBASE -
3. fRHIRE T T B ERR TR ) ZEBETEE

4. BERIE KA T O FREER MRS Z BT LE -
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:+Z B #(1)

O #2351 1448 5— A BT B RGBT B 7R PET
(Positron emission tomography) 2 %]

T

i+ Z B 89(2)

O HARABEZEGARBEREREETRES
- SRS/ RGURA 3 B3 ~ FATA)
> MALE T
> S BABARRLERENR

0 Compact ~ £ 4E

O 1&(F 28 /1& 35 ik &

O fK(%2 4 E & HEEE

o

P N O RO R o

S smEy/ : : LD\ s
N
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AT BLILFRE(D) P B A

0O EREHAMAIZI AR FEARMLHOBBRE SREFEELLLEL

O Z#3Reg (CHO01 - N
MENE RS ; ARE 6
L1 2 %4 -

i
? v T
A BRI
_/ o—
11
1T L 2 A 4
LRI b FI
33 . S ) 3
LT T 2 FIRHA W 3
smcnnans |10 0) santes haba L LR
1 2 4 5 ‘ >
5 = %8 T J o 8
CH002 }_;‘,
R
KRR 4
S K CH256
RS
iE TR &m
5

AT BLILFFE(2) P B A R

0O EREHRMAIZEI AR FEAMLHOBBRE AREFEELLLESR

0D RAZEMH S EBRI O ®AS
% dB 14.94
BE MHz 126.56
A4 PR < 90.854

WHEE MHz 705.92
HBEMR -15.668

15 /4o
cham ™ 2
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AT BLILFFE(3) P R A R

0O EREHAMAIZEI AR FEAMLHOBBRE AREFEELLLEL
0O EHEHEITERER

T BEk R n sec 0.281

AT BL IR+ (4) P B A

0O EREHAMAIZEI AR FEABMLHOB RS AREFEELLLER
O i 484 4% X (SAR)# b 21 4 #2835 % (ADC)

IN ——Pr ——ply"

g

(Sub-DAc )&(Ctﬂ Loglc)ﬁ'{ Register )
e T s T

Resolution#Z # &

Sampling Rate Buif & MS/s 8
ENOB # #t 4 7t 2t bit 8.562@8MS/s
DNL 2 53k p 3% 2 LSB 5.07/1
INL #F o FFép 32 2 LSB 4.95/-8.41
Powerszh # N T

3£ E R n sec 3.601
i ia:en | n sec 0.283

Figure of Merit fJ/conversion-step 279
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AT L ILFHAE(S) P P A R

0 EBEAMASRLAALEHEABUKIBREZ ARETRERN T
O SARADCE #& R

000y
ORI e 01 48
VOO 0000 X0

‘ l | 5068712e 000
dad ) PR (90 WY (9 O I n: v SIS Y| S
R ok fs reyrre e Y 1 bl it |
% 3 % % % % T
o e
"
l max=4.953626e+000

min=-8, 409077e0000

r\'\u‘k k“}k\’\r»\, w

AT L ILFHAE(6) P P A R

O EBREAMAIZEI GREEHERAPULBNHEBREZ AREFRLLR TS
O #H7shA#SsEHH TRt

LGRS BEER 10 T
ERE PN Ei i E A 1 Dok 2P
EiRIE PN TS MHz 8 Tt!ELWM.jziymwmm
$5I8EERAE  MHz 9 O ki e

O #y@mA#ss@mba
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AT I ILFAE(7) P P A R

O EREAMBAIZI GRS FEABLHOERE2 AREHAELELNEL
O 16AE&ERUREAEERFHTEE
& 4§ HRE+HNE B X & 7%
1.284mm x 10.42mm +EEAE T TR 8 L B 4 $Eda 3 772um x 626um

HFIHA
2yt ER

11

AT I DL3FRAE(8) P P A R

0O EREHRMAIZEL ARG MLHOB BRI ARERELLNES

O &AA%
wna
BETR v 3
I A ESREREE 54 16
0 i 3AI% A # LR gk o4 64
T AE AR MHz 96
H8 b B $545 A AR U 2 A FLEL 8.562
T HAA I E TR n sec 3.601
BT REREE A 1~ 1m
¥ 78 BARAR MHz 96
EREch mwW 25
16:818 & K @& mm2 1.284 x 10.420
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AT HLILFAE9)

M BRI 2 AR R

0 EREHABAEI B2 ERAFRABLENBRE ARIFARLLE €4

O HRiERHA

[———

Particle | Detector

N

Particle I Detector

Pipeline ADC || P2S circuit LVDS
Channel #1
& e 10 ¢ 2
Pipeline ADC ~ P2S circuit LVDS -
Channel #2
- 10 . 2
Pipeline ADC P2S circuit LVDS -

| b
Sensing
/\/\J') I ymlL
Particle :—Dclccwr |

Channel #n

Digital Signal Processing

(DSP)

T peae |

AT B ILEFAE(10)

<> To PC

13

M BRI 2 AR R

0 EREHABAEI B2 ERAFRABLENBRE ARIFARLLE €4

O MABEBRG

Supply voltage Vv
Gain dB
Bandwidth MHz
Phase margin o
prrel
Power mwW

O Sensing

3
inl
18/13 {"
155/152 = Vgal | Vgal
Tt
= outn
83.6/91.4 veaz | veaz
=1 P IS
476/ 925 _.\MJI,J_LM._
- P —

circuit

ial

outp
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AT IR ILHAE(LD) e £ M 5 R

0 EREHABAEI B2 ERAFRABLENBRE ARIFARLLE €4
O % &% X (pipeline)#a b £t 4 3 32 %5 (ADC)

Alnalog

N bits N bits 2 bits Resolution Bit 10
Digital EITOI'}HCCIIO z
~. Sampling Rate ~ MS/s 50
/ \1/ Digital Output \
[ ot ) el St ot et ENOB bit 9.22
Y ! ' ; | DNL LSB  0.344/-0.25
L P . | INL LSB  0.241/-0.308
Sub ADC ] H
| | ? ................................ : Power mwW 70
N bits Digital Output _I
Supply voltage V 1.8

10-bit Pipeline ADC %2

15

AT AL (12) LR R R

0 EREHABAEI B2 ERAFRABLENBRE ARIFARLLE €4
O #7lsA#EEsHETSE

3t FE A GEE A 10
BN A EE R 1
3t F)#h o\ BFBRIE B MHz 50
% 78 & BEARSR B MHz 600
Datal Datal Data9
out
Data0 - = =
—_—D Q o 0 D 0}—
—> oo 0 B >
qd 7T w@ Q@ qd =0
S/L
clk

O 3558 &4(P2S)
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AT I ILFHAE(13) LR R R

0 EREHABAEI B2 ERAFRABLENBRE ARIFARLLE €4
O #%%&5%$HLVDSEL X

O Low-voltage
differential

signaling

circuit

Supply voltage Vv 1.8 Out_p-
Data rate Gb/s 3 50Q
Eye height \ 0.3 50Q
Jitter ps 5.35 OucH '1
Power mW 8.6

17

AT I ILHAE(14) LR R R

0O EBFTRARAI B2 HALKABLBOHBASIAREAREEA €%
O SHHESAMNRREAHERAAHTBE
& & 7%
3.879mm x 6.929mm 2906um x 810um

Pipeline ADC P2S circuit [ yDS

k_ k_ IL s lLHL i) | ' J
h! dir_,TJLLJLJE:JEHL h_ﬂ L

Sensing circuit
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AT BLILFFAE(15)

M BRI 2 AR R

0O ERERMBEAIRLBRACAABLINBRE2AREFEEELE TH

O &AAE

——

BHTR
IR A #
%y BRIk A HE (R 2
BT A BEAR
B H B $4RA wr LB
WMARELEE
$ 78 BEARAE £
o R H#
8if iE & R @A

HE A
38 38 fE 2
MHz
A 7L 3K
uA
MHz
mwW

mm?

ﬁ4ﬁ%ﬁ%a®

8
16
50
9.22
0~ 200
600
800
3.879x 6.929

19

EHABZZRERA
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AROBBEBCERETESEARLLMAE > TERSVRMAEZ

HARFRFGFaRB AL  BE-FURRAARAR A ZHL BB YRLL/ RS BT
REEZFHZRAZERS ) EFREFLA KRB EOVGETARAS LR REARRE

Detector

Ay

Photomultiplier

Scintillator
Crystals

=

Detector Block
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P H R 5 A R

o Differential Non-Linearity (DNL)

V,n-v;)- LSB _S,~LSB

DNL(D,) = e

LSB

o DNL can be >1 LSB, but can

not be <-1 LSB.

o If DNL = -1 LSB, a code is

missing.

o DNL generates noise. It also

generates spurious tones when

the input variation is small.

Fa IR IETR £

(LSB)

(6]

27

M B PE AT 50 Ak R

Integral Non-Linearity (INL) NL(D, )_( wcnst Vi) _
Two definitions:

T,
(LSB)
LSB LSB

end-point INL and List Minimum Square (LMS) INL.
INL can be any values.

INL gives rise to real distortion. It generates
harmonic tones when the input variation is large.

Do

Do
Ideal | End Point A
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0773 ~ 86.95k90.2% -

Tube Tube Tube Collimation  CTDlva (b) 3 1yr Syr IO'vr Adult

voltage  current rotation  Pitch (mm) (mGy)

{kVp) (mA) time (s) v v
1 120 1 23 192 450 0.79 ]
2 140 1 23 192 450 1.19 3 2
3 120 2 30 192 4%50 21 S R S S
4 140 25 23 192 450 298 o & & & 8 9 T i

10 12 " 16 18 2 2 24

5 140 25 30 192 450 3.97 Chest size (cm) 19

*PEEE oFERER

_ -~ WITIRREH L -PEER M AT IR AR
o EERAECIE T
m %15 . GE Discovery VCT(PET/CT)

R1BEABE (RN AR ) FriesEeEs .
BARFES AR /MGy - SRl A3

1 5 10 dult
@3 L z L
2
+
H i S W 1.27 mBy (120 kVp, 30 ma)
! : i R 7 0.80mGy (100 kVp, 20 mA)
-2 0.38 mGy (80 kVp, 30 mA)
gt_+ ¢ i i 1 i i
10 12 14 16 18 20 2 24
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o EAAECIEE T
= f% : GE Discovery NM/CT670(SPECT/CT)

= DTRIRE - EREZEFEN (NI 25% Al & - Pl10 - 5
RlmB AREE ( R<IARE ) g 2H @R . Tﬁisdi B PR
%é\;&ﬁh?ﬁ%ﬁ%ﬂzg‘ﬂé A49mGy - 7 RIER8.4 ~ 51.5

(b) 4 1yr Syr II?yr adult
= 3
5y
E
32 T ]
ol : +—2 - 1.49 mGy (120 kVp, 30 mA)
51 P o L 1 0.96 mGy (100 kVp, 30 mA)
o s + : 0.48 mGy (80 kVp, 30 mA)
10 12 14 16 18 20 2 24
Chest size (cm)
21
>
5TE3
— : ! S — ~ X -t

= ﬁﬁﬂ*ﬁﬁ BRA (Bl AEFE ) - KE@%E@F@
AECIOBE - FibRFRTEK ( &2/ REARIERLZ ) -
Lﬁ*ﬂ?ﬂa?*ﬁﬁi Kﬁﬁhﬁﬁﬁﬁi/\ﬁ;’i%ﬁi

= BEEFHREEKVP u fu g
= A A120kVp R N~ S =
o 415280kVp - 105 100kvp B [Ty

o ERERACCREP ZmATE -
= BLA/108% 30-210mA (NI25)
= 4153 10-210mA(NI25)

o0 -
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D 1’/{ 10mAZCT {%%ﬁ] (A)m Signal of 10mA CT i Noise of 10mA CT

q:% ﬁéi K;ﬁlRthgu 1j im g . L N L .::_" :‘ 5 : : " ::u:,
E*E?HE%’ ﬁ?ﬁ%ﬁ%gﬁ ‘s
ENRMAEANE issiia  egEzes
1_ 57 1%7}:&‘% ?E E/ |:||:1 ™ Recomcraction Reconstruction
FET o B Total
o A FEZEENEIROL - o
ﬁ‘ﬂ {%Uﬂgﬂﬁﬁf?\ﬁ zm:w l o OASR30
EIJE1EEMKJEI%HEJIIH ixs,w 8 . Z::::
1000 _! g g gS o m
e 120 80 60 40 0 10 Current (mA)

stE4

—  WATIREH S - PR ER AT ST AR

nkﬁ/\ﬂ:ﬁﬁ%? BRI L2 - DIREEEEIEET(TLD)
——y ~

Tm Tube current
(va-an) (mA)

lyr 0.6 34.44 47.0186 10-60 mA

Syr 0.81 56.02 80 62.19 22 10-80mA 5
100yE 1129 89127 100 41.038 22 10-80mA 6
adult 2.72 256.13 120 63.44 22 10-120mA 7
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OH O 40 0 NH,
0O O 0
B —— [ <. s
MeO MeO
MeO
MeO MeO
1 3f 4
o
c's?’/o HN—X
. S
4 — A
MeO /©/§
MeO
5a

R;=H (a) =Me (e)

¢t | O
DCM, r.t. MeO ©/§

=F (b) = OMe (f) MeO
=Cl(c) =NO; (9) 7a-g
=Br (d)

Unpublished data
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—

bis(pinacolato)diboron,

pd(dppf)Cl,, potasium actate MeO

18F.KF/K.2.2.2

Cu(OTf),(Py)s

From Dr. Hsu

From Dr. Hsu

Ok

4 0% ] = 155 mins

#AbZE % = 15% (d.c.)
AL E =>98%

teiE & = ~7GBq/umol

b B M R AR '
] —_— A 2 5
[ B4 #7 1 TSPO % %
o]
,o i 4 Br g,,o HN—4 Bp
‘\ S
/@A bis(pinacolato)diboron, Ry /@A
pd(dppf)Cl,, potasium actate MeO
18F.KF/K.2.2.2
: A o « @/ CuloTN(Py)s
Ry /@A
MeO

6000 — P BT 1 L L =

oo ] e eER 18p.12

a0 5 ‘1 “ (Radiofluorination efficiency) ﬁi%"j’ ﬂ: %_i ':"EE g ﬁ’f‘ﬁ‘ P
£ | [ 18F-12 =
g 3000 :‘ | |‘ \‘;

2000 : f ‘\ ‘,“ "\

] I \ [\
8 1 [
1000 | J \ \ !
0 j—mﬁt"" s R ~— v 3 5 s 12 s

Mobile phase: CH,Cl,/MeOH=20/1

229

Retention time

10



PR ERF FO AR — SF-12 EFy

IREE
(NYU impact
Rat)

[E BB SRR — f-1868 8 E T i B

10-20mins 20-30mins 30-40mins

12

230



EHHBEZER

.

I MG ISR S R KX B BT

AT IR SLIMG PR X 2 B X B
ARTRALBEAGBEENZ T E (ks FHE
& G Y B AR BRE 56T B HR) -
SUAHR B > AT S BRI A AL 18EE B A TE A R
B KEYE - AREARE T ARRL TGS AR
IMGHERGIR G PR R B K -

13

EHHBEZER

O &XARmR(AWEBILERER) S EHELARAS T8

EEG REFARBLREAN THERSG -

O Ak FREFGIFEFTES LGB -
O RAREAESFLELGAAEIBTFERZEDITT

FHERCAARE - FIZBRE R K2 T THE SN
HERRZLH TR -

14

231



ARFEEFK

I BIMRRGRAERAHSTRERGREYH Xk

2. Bibr FREZ QI H 5T &4 0 ¥ BB R
I i &4 AE

3. WBIATBAREREVH A, THERS SV
R B B

4. R FHEER G LY H AN EIRBZTITH

5. ¥ AMTE XY THEZGWH 2T AN EHRMEE
R RGP & R Z T AT M

15

Vv

425

w2 e

PATABRT B Z AR AR EOSE MBERBREYENZ
A RAR R T RER G 3%l o F BB SMG MBS IR 15
2R X ZBTRERGRT S A BN RZ MGG
G2 R Z BB E R - KB BRITFFRLTE
AR RAERR  FERXRETURE G TREEG LD
PRoT B A 4R AR 6 T 2Rt B A R AR AL R % AT 1 AR 69 B AR
KA B REFAZ » A BIY B AN A Bty 6% ey B E -

16

232



17

P BX PE R 78 AR SR - o di A s s e B RS2 KA T

OH O

MeO

Anti-inflammatory
(Fu, PK.; Wu, C.L.; Tsai, T.H.; Hsieh, C.L. Anti-inflammatory and anticoagulative effects of paeonol on
Ips-induced acute lung injury in rats. Evid. Based Complement. Altern. Med. 2012, 2012,837513.)

Antioxidant

(Chen, B.; Ning, M.; Yang, G. Effect of paeonol on antioxidant and immune regulatory activity in
hepatocellular carcinoma rats. Molecules2012, 17, 4672-4683.)

Analgesic
(Chou, T.C. Anti-inflammatory and analgesic effects of paeonolin carrageenan-evoked thermal
hyperalgesia. Br. J. Pharmacol. 2003, 139, 1146-1152.)

Antidiabetic

(Lau, C.H.; Chan, C.M.; Chan, Y.W.,; Lau, K.M.; Lau, TW,; Lam, F.C.; Law, W.T;; Che, C.T,; Leung, P.C;
Fung, K.P.; et al. Pharmacological investigations of the anti-diabetic effect of cortex moutan and its active
component paeonol. Phytomedicine 2007, 14, 778-784.)

Antiatherogenic

(Zhao, J.F.; Jim Leu, S.J.; Shyue, S.K.; Su, K.H.;Wei, J.; Lee, T.S. Novel effect of paeonol on the formation of
foam cells: Promotion of LXR-ABCA1-dependent cholesterol effluxin macrophages. Am. J. Chin. Med.
2013, 41,1079-1096.)
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(o}

-0 20
/S‘O o /O O N
il |
B
o/
Ry =H,F, cn, Br, Me, OMe, NO,, NH;

\IO

S

Rs =H, F, Cl, Br, Me, OMe, NO,

n=1,2 n=0,1,2

u .0
35 G
R )©/\ \—— Huang, Y. P; Shih, H. P; Liang, Y. C;

Lin, H. H; Lin, M. C; Chen, CW;
Huang, T. J; Kuo, Y. C.; Han, C. C; 19
Rz =H, F, Cl, Br, Me, CFs, OMe, NO, Hsu, M. H. RSC Adv., 2016, 6, 43556.

l_'

00!

[ B A A

O S
/U\ ¥ K,CO; E:\\r o o
Cl/ e 2
@ \H/j Acetone reflux Ry 5 \A
NN |
MeO R‘l \)
MeO

Paeonol, 1 2 3a-h
Ri=H (a) R=Me (e)
=F (b) = OMe (f) €=
= Cl(c) =NO2 (9)
= Br(d) =NHz (h)
504 1 =
8l £ TCw/1Cx
4ol Cell line: HepG2 2.2.15
25 3TC 3f 3h
TCso(uM) 35203 17.19  68.76
204 ICso(uM) 763 036  N/A
— sl 46.13 4775  NIA
lectionindex (SI) of 104
mpounds 3a-hand 3TC Huan . i
s g, T.-J.; Chuang, H.; Liang, Y.-
HBV DNA repllcatlon. 0 C.; Lin, H-H_; Horng, J.-C; Kuo, Y.-

» P x ¥ 2 I 3 (370 C.; Chen, C-W; Tsai, F-Y; Yesp S.-
e judi C.; Chou, S.-C; Hsu, M-H. Eur. J.
Med. Chem., 2015, 90, 428-435.
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OH s7° a7 Hr
r 70 o X0 N
N — T AR — T L
I\) MeO” ™7 x MeO BT
MeO | /‘ 2-aminothiazole
MeO MeO
1 3f 4
Thieuren NH,| « Easily prepared
0 I2 . -
*JK ————— N=_ |« Hydrogen bonding site
A7 EtOH, reflux N S

7\ HO = &
= 0\ / / Ly 4
N D [ N
N S NH Nis.
(\J\ \\)\ gt M e Y
N \/

NN
H H
Abafungin Meloxicam Talipexole
Antiniciobial Non-steroidal anti-inflammatory Anti-Parkinson
Uil drugs forarthritis, dysmenorrhea
and fever Huang, Y. P; Shih, H. P; Liang, Y. C;
A few examples of commercially available drugs L™ M- H. Lin, M. C; Chen. CW,
N J Huang, T. J; Kuo, Y. C; HaRlC. C;
containing 2-aminothazole scaffold Hsu M. H. RSCAdv, 2016, 6, 43556

P EX PEFIF 55 BR T - o st m st e A s 5 M5 7

%o

33

s
MeQ” ™ %
§ MeO
= 3f
a 0
£5 fo)
8 '.g 1.0 HN—X
:S O 5O
= S
— O =5 —
25 MeO” =
0wz
LA Pz
o
§ 5 MeO
2% =
2 g NH,
>
= N=
& N
3f 3TC 5a 5b 5¢c 5d 5e 5f 59 5h 6a 6b 6c 6e H0/"- \/v‘H
S
Lamivudine (3TC) 23

Huang, Y. P; Shih, H. P; Liang, Y. C; Lin, H. H_; Lin, M. C_; Chen, CW;
Huang, T. J.; Kuo, Y. C.; Han, C. C; Hsu, M. H. RSCAdv, 2016, 6, 43556.
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Moutan

(&A1)

The root of Moutan

R

— Chinese medicine
D TR R [ o

Paconol ( & &)

OH O Main active component

/@Ak in Moutan Cortex
MeO

23

FS BRI 20 AR - SRS A R s

roine R 25
Interaural 5.8 mr_n2.8 mm Ieff and 3.2 mm bat;k to

Figure 32
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Eur J Nucl Med Mol Imaging. 2014 : 1440-1449
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PSP 50 AR — B 3R TSPO %

18-kDa translocator protein (TSPO)

a CNS

Neurons?
Oligodendrocytes?

TSPO ligands

Microglia

25

PEEXPEAE 7 RR R - AE SRS A R s R

Contralatera
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Normal Parkinson’s disease

High
Low
= -
a
Cell Transplantation, Vol. 25, pp. 301-311, 2016 0963-6897/16 $90.00 + .00
Printed in the USA. All nghts reserved. DOL: hup://dx.doi.org/ 1037270963689 15X688236
Copyright © 2016 Cognizant, LLC. E-ISSN 1555-3892

WWww.cognizantcommunication.com

PET Imaging of Serotonin Transporters With 4-['""F]-ADAM in a
Parkinsonian Rat Model With Porcine Neural Xenografts

Chuang-Hsin Chiu.*{ I-Hsun Li.i§
Wen-Sheng Huang.** Mei-Hsiu

Shao-Ju Weng j Yuahn-Sieh Huang | Shinn-Chih Wu.# Ta-Kai Chou.¥
.¥1 Chyng-Yann Shiue,7 Cheng-Yi Cheng.*T and Kuo-Hsing Ma*{

*Graduate Institute of Medical Sciences, National Defense Medical Center, Taipei, Taiwan
TDepartment of Nuclear Medicine, Tri-Service General Hospital, National Defense Medical Center, Taipei, Taiwan
$Department of Pharmacy Practice, Tri-Service General Hospital, National Defense Medical Center, Taipei, Taiwan

§School of Pharmacy, National Defense Medical Center, Taipei, Taiwan

IDepartment of Biology and Anatomy, National Defense Medical Center, Taipei, Taiwan

#Department of Animal Science and Technology, National Taiwan University, Taipei, Taiwan
**Dep of Nuclear Medicine and Medical Ry h, Changhua Christian Hospital, Changhua, Taiwan
FInstitute of Nuclear Energy Rescarch, Taoyaun, Taiwan
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[SF]FE-PE2I #5HPLC 24
m FE-PE2I_ 0720161

Reported by User: CJPeng Page Number 1 of 1
q ;i radioid
SAMPLE INFORMATION Pr Channel:

Processed Channel  ROE000N | pres % area Heght
Sample Name: FEPE210720161 Acquired By CJPeny .
Sample Type Unknown Date Acquired. 20167720 £ . 12:11:49 1 | radio-detector 1962 321763 159 4287
Vial 80 Acq. Method Set:  FEPE211209151 ] tucio et a8l s
Injoction # 1 Date Processed:  2016/8/8 + . 10:36:17 5 hoancrucud 2 .
Injection Volume: 20.00 U Processing Method FADAM_RAD 3 | radio-detector 128 5%
Run Time 15.0 Minutes. Channel Name SATIN 4 | radio-detector 19406666 9627 2363265
Sample Set Name: FEPE210720161 Proc, Chni. Descr:  radio-detector

Sample: FE-PE2I_0720161

Column: Phenomenex Luna 5u C18 250*4.6mm 2400004
Eluent: ACN/0.1M HCO2NH4=80/20 e i
Flow Rate: 1.5 mL/min 1

Auto-Scaled Chromatogram

2200 E
Pressure: 1560 psi 3
2000 )
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1600 00
E
€000
400,004 -
i o
2000 8 38
i - o
0004 ot
i : : - 9
200 400 800 800 1000 1200 o

Nnutes.

AT RS A

['8FJFE-PE2] K& BAKEFHHHEETFEY

[*8F]FE-PE21/animal PET imaging (n=6)
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Specific uptake ratios (SURs)
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o -
-

ko o)

[**F] DOPA
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['SF]FE-PE2I 7 iF % (Normal)fv &4 A& KE(PD) A R4 % B

6-OHDA lesion
Normal (Parkinson’s disease model)

Coronal

Horizontal
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PD rVM grafted
Normal (6-OHDA lesion) (8 weeks)
Unlesion Lesion Unlesion  Lesion

Striatum

Cerebellum
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4= Y 23
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FFRHALEASKRTEFORLY MR [PFIDOPA & [PFIFE-PEA £ KM% ¥ $ O FEAEYT 4T
WEMA T 2 BB K SLE A (optimal radioactivity) ~ F2 48 % A% 3 %5 8% 1 (optimal static 2
imaging time) ~ L KA AG £ 4 5 (brain biodistnbution) » KA L FARBRTFRARMEZS
A A0 BRI - 5% F 65 (methylphenidate, MPH) » 45 [SFJDOPA @ [‘SFJFE-PE2I 1k A E AR

EFEREVRAHASNBEHNAL > koS Y EMNOTHAE

FFAREAT R E AR L6 KA RN (Chiv et al, 2015)» LB~ FHHBEIEM T

BaRRAB LM 0B ARBENCLEREARRBMBATR LR LKPHSF FRARHRRBEX
GREMBMSHESG R ELEEAR - EBMERHE  HHA FIDOPA R [SFIFE-PEA #6& R
PHHEFHREYRAAMRCPRETEHEL LR MEHFHURBER LT ERTPY T

MR BB E R AT [BFFE-PEA ARG RA RO ERE ¢

o

AZEHALERE RS SFFEPEY LFOTR%%  BARTARAMEZ R T BT

['SFIDOPA $t [BFJFE-PE2] EFEiR#%BHI R kRHREVEHHEREZ - FREAT LA E B RS
BEAHELE AR RAMEIKR » SRR PR R A 2 KM R ot
0 £BMEH%L #A [SFIDOPA R [¥F)FE-PEX S4B M4% 4% » REGBE M H G ER A A 76 fé\

Hodt » T35 [BFIFEPE2] £k AME RAARMMARA RS ERA -
SCIENTIFIC REPLIRTS

UPEN Effects of dextromethorphan
on MDMA-induced serotonergic
Recelved 23A0Qust 2016 abarration in the brains of non-

Accepted. 11 November 2016 hyman primates using [*2*1]-ADAM/
Published: 12 December 2016 SPECT

Kuo-Hsing Ma?, Tsung-Ta Liv?, Shao-JuWeng?, Chien-Fu F. Chen?, Yuahn-Sieh Huang?, 17
Sheau-Huei Chueh’, Mei-Hsiu Liao®, Kang-Wei Chang®, Chi-Chang Sung’, Te-Hung Hsu®,
Wen-Sheng Huang® & Cheng-YiCheng®
W~ &3E
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Dopamine in Psychiatry

O Dopaminergic modulation of cognitive control

a

Causes the movement problems of people with Parkinson's

O Dopamine dysregulation is also observed in brain regions
which are important for emotional processing

O Deficient levels of dopamine activity in the brain can cause
depression

Image dopaming system

23

Amino Acid Transporter

. Presynaptic radioligands SPECT PET
DOPA decarboxviase

decarb [

DAT

DAT

(Provides measure of

functioning dopaminergic [*"Tc]TRODAT-1
terminals)

ik

Dopamine
w TCO62
(Marker for dopaminergic
D,-receptor terminals)

Postsynaptic radioligands SPECT PET

D, receptor [=8zM ["Clracloprigie
[*FIDMFP
['"CINMSP

Mitochondrion
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Inclusion and Exclusion Criteria

O All individuals above 20 years

O DSM-IV major depressive :
disorder for MDD group

O No head injury “ “

O Patient is willing and able to
sign ICF

s.‘,‘}éi:(n
27
Demographic data
HC MDD t p

Gender (M/F) 6/12 2/1 N/A N/A
Age(years) 36.2+7.4 36+7.3 0.14 0.89
Education(years) 13.6x3.2 12.8+£3.4 0.86 0.39
MADRS N/A 36.9+6.7 N/A N/A

MDD: Major depressive disorder; HC: Healthy controls; MADRS:
Montgomery-Asberg Depression Scale

28
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Manual establish regions of interest (ROIs)

/\\"/\\

% Specific blndlng

'''' Te-TRODAT-1

Volume rendering -

ROIs reconstruction

Right
caudate Left
caudate
Right
putamen Left
putamen
_ Left
Right thalamus
thalamus
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Auto segmentation

T1 image ROIs Mask

B
]

Raw SPECT
image

§ > 4
I .\Q‘? /£ &
g & L ¥
g =4 f Overlaied with ROI
@)
r’ ."
T
| >
Deformation .
fields Normalised -

Intraclass correlation coefficient

O The Intraclass Correlation Coefficient (ICC) is a
measure of the reliability of measurements or ratings

O Model 3 — each subject is assessed by each rater, but
the raters are the only raters of interest

* y=x+1
* R2=1
* 1CC(1,1) =0.818
ICC(2,1), absolute=0.833
ICC(2,1), consistency=1
ICC(3,1), absolute=0.833

ICC(3,1), consistency=1
0 1 2 3 4 5 6

Measure 2
O = N W S oo
L 4

32
Measure 1
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Reliability of two methods

33

Caudate
L 2.82+0.86  2.52#1.03  0.492  0.652
R 2.48:0.91  2.15+1.05  0.634  0.773
L+R 2.66+0.84  2.32+1.01 0.555  0.706
Putamen
L 2.92+0.89  2.82#0.96  0.542  0.702
R 2.90+0.77  2.75%0.91  0.547  0.701
L+R 2.91+0.80  2.79+0.93  0.570  0.721
Thalamus
L 0.80+0.36  1.02+0.34  0.503  0.669
R 0.64:0.32  0.79t0.38  0.723
L+R 0.72+0.29  0.90+0.32  0.590  0.740
3/ K A
ZCRRHEER
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Changing 1in brain of MDD

Alternative
DopamineW structure g\/W¥

DATA

Anatomical abnormalities

35

Enlargement of lateral ventricles
Smaller than normal total brain volume

=

|

O Cortical atrophy

O Widening of third ventricle
m

Smaller hippocampus

256

36



Further study
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Conclusion
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W R A (T ) 131172 138199 168450 203558 249111 301315 ‘ 361208 416239 451184 473774 ‘ 488210

= Ei a2 REM A (T ) 0 0 30250 52 35108 45553 41652204 024 59893.2 55030 4834788. 36 22589. 64‘ 14436. 2
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AHMAD : ERAFEBE
FAE RS MARE D T REGARRA LSRR T 0E
LE RS SR R SRSk

St LM = 57 8378035 / Low BBB

SAHA 3min A 45mi FAC 3min
~

Penetration

[ - m -3 -
1.09 (Bq/cc) 522 205 [Ba/cd) 593 )34 Ba/ccl 424 168 Ba/ccl

Whole-Brain Time-Activity Curves

Global-TAC
& Baseline —e—FAHA
0.40 : o —a— Facetate
o Pretreatment with
MS-275 (40 mg/kg i.p.) 0.015

ostat (<0.45% ID/cm3

8
[=] =]
allx 3 min) ®020 (<0.10% ID/cm3 e
after only 3 min) . (<0.15% ID/cm3
0.10 (o] o 20 40 60 8C after Only 3 min)
009 9 9 9 Q 9 Time (min)
0.00 * T T T T

$Doselce

20 30 mun 30 = 60 mun o 20 40 60 30
Crmhd: Time (min)
ACS Chem. Neurosci. (2010), 1, 65-73 Nucl Med Biol. 2009 April ; 36(3): 247-2358.

(i) Kinetics of [18F|[FAHA and [18F]FAC in the brain of the same baboon, (i) Transaxial view of PET images, from the same baboon at the level of the striatum (slice 33), after injection of [18F]JFAHA (3.45
mCi) and [18F]FAC (2.40 mCi): A. [18F]JFAHA PET im: ummed over the first 3 min of study (frames 1-16). B. [18F|FAHA PET images summed over the last 45 min of study (frames 30-35). C.
[18F]FAC PET images summed over the first 3 min of \mnl\ (frames 1-16). D. [18F]FAC PET images summed over the last 45 min of study (frames 30-35).
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= i BBB (>0.5% ID/g)
» BN T HDACsEK IR EL /341

o MERZFEHEIR - TS EREBIRFZEEEHDACS
(Histone deacetylases) WIEETTRAERE - SEERE Z NI
R T2 E A EARRSE TR AR 2R -
= HDAC:s family consists of HDACI, 2, 3, 6 and 8
m BRI B TIEHY

O FEERETNEERERE (Epigenetic dysfunction) FIFFZ 18 £ R 1L
EA St P R T
® Alzheimer’s disease
= Schizophrenia
= CNS disorders
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F-18 ) labeling
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Neuro-HDACi PET B %7 & (INER)

Innovation

Chemistry
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Inhibition
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Lipophilicity
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permeability
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> Chemistry > Inhibition ) Lipophilicity ) o meability
f 3t pud MOST 105-NUA002-001 ~NU
104 -1 sezna | UK ) 105 #an
HELH | FIHAIE TS R — R 18I0 & & LAREH B2 0 A S R
I EEE L
T A
FAREARE L 1) S BEORS NGIIAAES 2 A IS AT A RERANR : D) E

A

P45 AL 1842 3L HDACT sy % 42 -
o) TAF A A R B 05AE -

;uz;ié}nmcm%mmm\nwmsifx 4) Al
TR RAMHRELBITP - fﬁﬁ"ﬁﬂb"ﬁkﬁIS#QEHD/\Cléﬁﬂé]&&”‘r%%i’\ﬁkﬁ,t&l’;ﬁﬁ‘m& B AT iE 2
BATEASMESBFRAERATRER - BB AT

ADgp XN R EF| 6

XA o B AT BRI 44 9BBBiE i A

& /1 &

HEEHALEFR

B Bh o

St MR RR L EFRT NS

EFHEERBENTREEH ERBYEX BT E A6 B EHEGHESALREEH X8
BER > FERRGE B BT X F R REE -
BEARERRENERGEFBEEE R - RN RABMA R %N £A R RGBSR 4T

C A E PR

262



=~ BATRILF S

2.1 PR A R R (6 K104 17 1% #4%)

=~ PATRIAFAE
2.1 PR R F (6 A104 W18 #3%)

Methods, Procedures, and Progress

N HDAC 2 R BBB
> Chemistry ) Inhibition >""’°"h"'°'ty>Permeab"itv_

IC50 (nM)

Compound HDAC2/HDAC3 HDAC4 HDAC5 HDAC6 HDAC7 HDAC8 HDAC9 HDAC10 HDAC11

>L000 > 1,000

4 (40’ %) (28 %) >1000 >1000 >1,000 >1000 >1000 >1,000 >1,000 > 1,000 > 1,000
5 520 770 >1,000 >1,000 >1,000 >1000 >1,000 >1,000 >1,000 > 1,000 > 1,000
6 >1000 >1000 >1000 >1000 >1000 >1000 >1000 >1,000 >1,000 > 1,000 > 1,000
7a ° >1000 >1000 >1000 >1000 >1000 >1,000 >1,000 > 1,000 > 1,000
7b 530 2590 >1,000 >1,000 >1,000 >1,000 >1,000 >1,000 >1,000 > 1,000 > 1,000
7c >1,000 >1000 >1000 >1000 >1000 >1000 >1,000 >1000 >1,000 > 1,000 > 1,000
8a 550 1360 >1000 >1000 >1,000 >1000 >1000 >1,000 >1,000 > 1,000 > 1,000
8b >1000 >1000 >1000 >1000 >1,000 >1000 >1,000 >1,000 >1,000 > 1,000 > 1,000
8c 930 1,350 >1000 >1000 >1,000 >1000 >1000 >1,000 >1,000 > 1,000 > 1,000
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=~ BATRILF S
2.1 PP MR R AR F (4 K105 i #3%-- 419 7% k)

Methods, Procedures, and Progress
z HDAC 2 S
Chemistry ) Inhibition > Lipophilicity

IC50 (nM)

BBB
ermeabilit

Entry No. GIT permeabilit BBB permeability (%)

Compd HDAC1 4#’HDAC2 HDAC3 HDAC4 HDAC5 HDAC6

a 94%

2 >1,000 >1,000 >1,000 >1,000

( 28 >
b o 0,
b 100 1,240 >1,000 >1,000 >1,000 >1,000
@ ¢ 102% 86%
520

20
150 >1,000 >1,000 >1,000 >1,000

d 770 >1,000 >1,000 >1,000 >1,000 L Bhe 2
e 440 510  >1,000 >1,000 >1,000 >1,000 e 30% 10%
f 530 2,500 >1,000 >1,000 >1,000 >1,000 f 72% 19%
g 550 1,360 >1,000 >1,000 >1,000 >1,000 g 11%
h 930 1,350 >1,000 >1,000 >1,000 >1,000 h 93% 63%

Table 1. GIT and BBB permeability of benzamide derivatives.

11

=~ PATRIAFAE
2.1 PR R (6 K105 18 #3%)

From: #{@% [mailto:cysu@aec.gov.tw]
Sent: Thursday, December 22, 2016 2:52 PM
To: lwhsin@ntu.edu.tw

Ce: F§gifF

Subject: 1055 [F FAERHREMI S (EIFREHR
Importance: High

TEBHE OF
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HERRHPEEANSHERR S EEHEE ) #3 -

iR IED

itk B b
AR BRI - 8 -

[FRe S ZERIMR R ORES BT Sk
TEL : (02)2232-1901
E-Mail | cysu@aec.gov.tw
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Methods, Procedures, and Progress
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PET Imaging of '8F-AFHA
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Pretreat

SAHA

BEAHA
Transverse 15%
14

265



» BUTR I
23 EHMBZEA: £ 2H R EAF ik AIH

: HDAC ST
> Chemistry > Inhibition )L'P°Ph"'c'w>per:;%iliwﬁ
o o “ ©

WN&F [
e
18 FFAHA | N P
N H ohn H
~
\,

it
I
\

it if—Ar
l"—“:r:\\ u NH,
15
kAR EE £ s
ompetition

=y

)

A E 45 4R 3 T DA BY B iR BE R B o N

8FFFAHA

HDAC - e BBB
> Chemistry Inhibition >L'poph'hc'ty>l)ermeabi“ty

a W

' SR R & PRI RS T
BTG AE

Rk | Gt | RETERREE [SHEEA B SHEER BT | HREN) SUK WRGR st CER

AR5 AR R SHUREHNNE [F2EERS L2 LBSINHIMF-18-HDACIE

5 |Nat0f 106wrA2200013 | K |’ \ |t /M“J”“ﬂ " lmrize F B RIAAR 2T

f L
e S o (':;,Maﬂi NQ
6

NH,
ﬁbﬂ}ﬁmm%{?ﬁﬁﬁ &

-

BB
| W | ook |rEEmA] W |smemisoommon mn ] een | S
s ey : B TR RIS 2R R 57
o |naos| voswrammonozs | grmse | we ((|MEETEREEEN | ne IRHVRITAE g LIV BB PN
LA R R ETR 16
— T

266



0 MF{efERI#rEEs kI IZRAHr » PARinZ 7K
TR H RS o RS ST -

o [18F]INER-HDACIiR: %34 BBB - ¥fHDACIFEH
FOE AR AL ARRE P A IR A -

0 MFECRZEHDACIEF i fF R f15e % - ¥ radE
IR -

O R SCRIMPSTT > STTHDACSH — {4 B3
FERERFEMTZE - WPET Eiii=CE I BhafEK

o Innovation to be continued.
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LA [F-18]FEONM/microPET A % & o F #1848 X,
FRHERFEOBBEEANRMASARNER
B 4o fE 8 K BAR XX 2R 5t

-Tau protein as a potential predictive marker in
cancers treated with paclitaxel chemotherapy

wX#k, FRY, RKF, HKXEF, E£=-
RAER, REAM
ENBEVREBAHAHE A
CRACLEPRE o

@M-1SFEONMR E X EFE R 2155

O 'SFEONMsZ 2k 3t i 9 2 B0 4R 97 - T
O BFEONMZ SFDDNP & 4 #4814k
O BFEONM e 5/F + £ REA £ B $4]

NC.__CN /‘\
. OO e E> e X n=y
\/\T 18 NSNS T“‘I NS N\Z \/
“EDDNE '5F-FEONM

ABeta transgenic mouse Tau tangle transgenic mouse
Journal of the Taiwan Institute of Chemical Engineers 68 (2016) 119-129
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#.—18FEONM Tg & B 5 & @ 4% BR

10
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2 TavuT
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Pathol. Oncol. Res. (2013) 19:429—435

271



malononitrile, pyridine
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A BE 2 TauFRIR
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& t58 E (Mean fluorescence
intensity + MFI)
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The relationship between Tau expression and
metastatic tumors

® Tau enrichment in metastatic tumors and the ability of tau to promote
tumor cell reattachment through McTN (microtentacle) formation

n%

s

High Tau

=
/ actin 4 McTNs Q@
corte: < o A\
) AL A atachment (2
ctin
heso S 4 Metastatic efficiency
—_ I

=y

P Low Tau
<> —
\@ v McTNs 3
microtubule @ (4
strengthening y Attachment N

v Metastatic efficiency

Oncogene (2010) 29, 3217-3227

277



Microtubule-Binding Proteins(Tau) as Promising
Biomarkers of Paclitaxel Sensitivity in Cancer
Chemotherapy

O Protein Tau
Healthy microtubule

stabilizing protein tau

Alzheimer's  iangleof
microtubule tau protein

Medicinal Research Reviews, (2016) 36, p 300-312.

Paclitaxel

a-tubulin

in, etc.)
ins (EB1, CLIP-170, APC, MCAK, etc.)
T Non-canonical microtubule-binding proteins (survivin, parkin, etc.)

Cc

“. . Paclitaxel

.-..-o'.

/ { \ { \ <
t — | ) mp> | > \;é%> > 59 |

Microtubute- Paclitaxel-microtubule Disruption of Mitotic arrest Apoptosis

binding interaction microtubule dynamics

proteins
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18FDDNP

NC CN
CH,
lsF\/\
N
I

CH,

Control Alzheimer’s

18FDDNP binds to both B-amyloid and tau
pathology (it was not designed as a specific
tau tracer but as a tracer for both
pathologies)

Courtesy of PNAS and David Geffen, School of
Medicine at UCLA
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FEURES KBRS SR AR B RAAARE > DARRUE - BANKELEL
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O HBRERXKEBRFAFSGRAGER - BRE T ERABIEF I RBOHFEABRH -

2014 ES2-Luc model 2015 SKOV-16-Luc model
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© B b P R R 5 e RO AR - YRR R T (ROS ) HIAEAR & & ~ #8
R ta ety HAS R FEREMRS - RAH T LA > FrPROSE B - & RAE B R
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* HR-ISS-fUARMR AR
Eiﬁ&a)ﬂ (PT) KA R ThBEBMBET
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N TR T,
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Glucose . /Ay P
\.:ATP\\‘// Al s b
P ata) 5 B av
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ANV W B188-BRSRE . /\m
Lactate 3 O mPyruvate
Lact{te )i Z AT
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Mito. respiratory
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M 42 o-188-5% 5 A8 6 R 12 &9 fa g8 A I MTR (Mitotracker Red) & & R A R E B XK - iR
EBRMSHAEHR - 2Micro- PRB S - BRARTRUBT AR -

Type L Small globule (#8 & Mitophagy) ~ Type II. Swollen globule (4% ;& 7 sz autophagosome
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tubules (% #h%) & ¥4 > KBF BT 6984 42) ~ Type V. Loops (— AR AEH ol iz is -
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BAREHS AT R R B R A
KA KA
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Establish Stable Clones of Melanoma and
Colon Cancer Cells Carrying Luciferase Gene

B16F10-luc CT26-luc
21382040

. ¥ N

Color Bar
Min = 2e+05
Max = 5e+06

Establish Brain Metastasis Mice Model by Three Methods
(Mg X RIS %)

Right external b\
carotid )

|~ Left internal carotid

/ '\\ - Rortic areh 1. A& H(intra-cardiac injection):
/,\;// Left axillary %ﬁ»ﬁ $~6% . 90%;&‘[‘:$~

Left subclavian

Right common carotid
~
Right subclavian __

Right axillary

\
\

Brachiocephalic .«

7 T3 L 2. ¥ ¥ Ak A & & (intra-carotid artery
Right mammary - _Abdomnaiaore ' injectionm):
Hepatic ——.. | ———}—+——Celiac
| ———— RS A5 £31% > 21% T &
P S 19 Left renal
Superior | -
Pt eval —— 7 [ emeemt 30 g8 5 Bk N & & (intra-internal carotid
\ — Leftilia @i, .
Right iiojumbar :“;: artery injection):
X - Cau
B3 48 £52% > 20% - F
~+—— Left femoral
N ~X. & .
/ w; Ko test with CT26-luc cells
( 2N
W D
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Anatomy of Brain Metastasis Melanoma Animal Model

(B 345 2 & % B4 X R A3 2 47)

NanoSPECT/CT Images of '*3Re-liposome in Brain Metastasis
Melanoma Animal Model

(&4-18848 A A2 7 Fig 4% 4% 2. & F /8 4% X AnanoSPECT/CT# %

24h
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Re188-liposome

DITC+Re188

Biological Toxicity Analysis in Brain-metastatic Melanoma Mice

Model (5%-188%4 As R Bl 4845 2 &, Z /B X R 51 2 #7)
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Therapeutic Efficacy Analysis in Brain-metastatic Colon
Cancer Mice Model

(&R-188%% A A8 7 Bl 48 48 KB 7 4% X, B 2037 4%)

Control 5-FU 188Re-liposome 5-FU+!38Re-liposome

Survival Analysis in Brain-metastatic Colon Cancer Mice Model

(B-188 A N BB B KB X B FE o)
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2
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g
5
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01 ‘—Li
09 w.'gﬁ*
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Biological Toxicity Analysis in Brain-metastatic Colon Cancer
Mice Model (£k-188% i B8 7 B ¥ 45 KX 15 8 AR 8 A% X B 3 12 0 #7)
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Effect of 138Re-liposome on Tumor Microenvironment
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+ Clodronate: macrophage depletion drug



Effect of 138Re-liposome on Tumor Microenvironment

(8k-188%% As A B R B E)
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+ Clodronate: macrophage depletion drug

Effect of 138Re-liposome on Tumor Microenvironment

(8k-188%% A A8 H AR B RN B E)
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o O

M1 macrophages
188Re-liposome
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S
N
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o =900 uCi
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¥ o Hm -
No tumor Lung-metastasis
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Effect of 138Re-liposome on Tumor Microenvironment

(8k-188%% A A8 H AR B RN B E)
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i /r--SIPO
* IR & F(MRD SN 7 2 A 7R JE 09 B HE -
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(Superparamagnetic Iron Oxide Nanoparticles, SPIO) &
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b L 18%Re Fud g 45 A > TS AR A
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Bt 7 R B e AR R R AL A KR F X A R (41)

* mPEG-APTES (polymer) 4% % ## 74 @74 + 5@ LR 8
— 8B R AR TR 4 5 40 5 B P S R mPEG-Ac
Bo o I RA R A A LBAS K ZMAMSPIO -
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#7SPIO & & » 776 R - BAKMSPIO # A E 448 AL
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Oleic acid p—
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l Thermal decomposition
kY
o g
;PIO {\ 2
n,.\/_/ -\_H&-\_\s{
Q9
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o Ao,
h _{’_\ h _{_\
N— O 2 N~ 0
BoeN 3 ok Hydrolysis N a o
‘\N;\on R \\\v:
mPEG-NBoc-Silane ' mPEG-NH,-Silane "

Scheme. Synthesis diagram of SPIO-NH,-mPEG nanoparticles
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Bt 7% Ak R & JE A -SPIO % & % i # (Erbitux)f& £

% T1£SPIO0O B A M ik R ﬁ%?ﬁ@,l—_}ﬁ
ZAE R 2 hupk 45] A 544347 (Erbitux) f# & 12 et 4 8
% 45 % SPIO & & - #| A AT i & B8 1% 46 Z mPEG #
SPIO # @242 — 4Bk » AEDC-NHS 1847 R #4¢
#Erbitux 2 COOH 3% Z 4 Bh R s 8 4T15 46 - B L0 #F
SPIO ~ ethyl(dimethylaminopropyl) carbodiimide (EDC)
» N-Hydroxysuccinimide (NHS) & Erbitux # % % F /&
R0 54 0 B EANZHAE(12000~14000 Da)iE
#7 Bp 7T 4% 2| B A 4% $2.4E /1 Z Erb-mPEG-SPIO -

ﬁl« }ﬁa /XJ V:F 'f#
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o
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bitus B 11

SPIO-NH,-mPEG-Erb

Scheme. Synthesis diagram of SPIO-NH,-mPEG-Erb nanoparticles
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=~ ATHIFAE

% e R & J& B —Characteristic of SPIO-NH2-mPEG-Erb

A

See Destridution by Number

Figure 1. Hydrodynamic size distribution (A) and TEM image (B) of SPIO-
NH,-mPEG-Erb.The average core size is 25.24+1.3 nm.

11

=~ BATRILFAE

% i F & F& B —Characteristic of SPIO-NH2-mPEG-Erb(4%)

Table 1. Characterization of nanoparticles

Hydrodynamic size (nm) PDI
SPIO 243 +58 0.060
Erb-mPEG-SPIO 50.8+17.0 0.236
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% R R & & A —Quantitative of antibody

AE BiE FBCA% & 8 & 7 3 %] #1(BCAProtein Assay Kit) » ;8] & SPIO
LaE i BERE  REAKREGETPHREEEERMER TAA
Cu* 4 %464 > EHFCP BB ACu" » MBCARE|THCU -4 0 i
R TR b BASCZME A RRRAE » BESWEEREA
EAOBEREMREL TRERLEHORNMNRAECEGENSE -

12

y = 0.0005x + 0.1099

R?=0.9933

R H % A £0.2481 > FE A

K43 2|SPIO L 545 2 ErbiR B %

276.4 pg/mL
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Concentration (pg/mL)
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7% A R & A -138Re-Erbitux-mPEG-SPIO # #

B 48 13%Re B F F 370968 R ARt » A ATHASPIO L5462
Erbitux pr 3% R 8955854 » SL1¥Re B AT RIE > LA BB EBITHRE
12 K Z'%Re AL hSPIO #L A R AR E F LI ik ta o 5 E a9k & -

Reducing agents for 188Re  «....

1. stannous chloride (SnCl,)
or

2. stannous fluoride (SnF,)
or

3. stannous tartrate

W/ SRe

DD-3B6/22 F(ab'),

g

o,
1

'*Re(V)-Ligand

Hs(
*¥Re(1V)-Ligand
Step 4 Transchelation
18R e-S K

Ligand

Nuclear Medicine & Biology (1998) 25:639-649
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& Reducing agents for mAb

1. TCEP - HCI

2. 2-ME

3. stannous tartrate
4. DTT
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PAT R AT

B R A R B JE A -138Re-Erbitux-mPEG-SPIO # 4 (4%)

\
0
“he
hrp e e I
J\\ o o Erbitux =;—NH “N—\_\S/O
~N 4
& \\%’D EDC+NHS 3 f\)om/\/\j/"
SPIO-NH,-mPEG 2~ N N 3
‘of\_o Erbltue i
/"‘—B ¢ SPIO-NH,-mPEG-Erb
Erbit ,. sn-
ot~ o* /\o)\/\,{\)\; /\/\1\

Erb u..

Re-188

SPIO-NH,-mPEG-Erb-Re’*®

Scheme. Synthesis diagram of !$¥Re-Erbitux-mPEG-SPIO nanoparticles

PAT R
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Bt 5 R A& A

18R e-Erbitux-mPEG-SPIO # # (&)

Control : Radiochemical purity of 135Re-cetuximab, (%)
Labeling tf:,:PrOdms ls:&;;mab ?:38111:: Free 188Re 188Re-MDP | 188Re-colloid ce:s}i: &
4h 99.32 0.68 0.33 0.35 5.62 93.7
Radiochemical purity of 33Re-Erb-polymer-SPIO, (%)
iR ﬁﬁ‘:p“’d““s MI::SEE):Z:M_ 1&*&;’: Free 18Re | I5Re.MDP | I85Re-colloid p:,:t.Eer':io
4h 1.83 98.17 69.07 29.1 0.09 1.74
8h 4.46 95.54 80.38 15.16 0.06 4.4
24h 25.48 74.52 46.26 28.26 0.28 252*

*Final products could purify by Vivaspin® (radiochemical purity >90%)
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=~ PUTR I
Bt % R R & JE A -Expression level of EGFR in Glioblastoma

O #E4ZEGFR S & 3. % fg £k £ USTMG(positive
cel)EGFRI& & 3. 4 itk A SVG pl2(negative cell)

O Integrated Genomic Analysis Identifies Clinically Relevant Subtypes of Glioblastoma
Characterized by Abnormalities in PDGFRA, IDHI1, EGFR, and NF 1.
Cancer cell, 2010, 1.98-110

O Molecular Determinants of the Response of Glioblastomas to EGFR Kinase Inhibitors.
N EnglJ Med, 2005, 353, 2012-2024
o PTEN Mutation, EGFR Amplification, and Outcome in Patients With Anaplastic
Astrocytoma and Glioblastoma Multiforme.
JNCI, 2001, 16, 1246-1256
o Overexpression of the EGF Receptor and p53 Mutations are Mutually Exclusive in the

Evolution of Primary and Secondary Glioblastomas.
Brain Pathology. 1996. 3,217-223

O Functional characterization of an EGF receptor with a truncated extracellular domain
expressed in glioblastomas with EGFR gene amplification.

17
Oncogene, 1994, 8, 2313-2320

=~ FATR A4S

B % A & & & B —In vivo animal model preparation

PBS (control) Re!88 SPI0-mPEG-Erb-Re!88

R E B g7 LA glioblastoma FEAE 7 K BAS SR » 4 %A EGFRE &2 R X ta
Fa bk USTMG LA R A& & L 4a B4k SVG pl27h £ R ASSE » N E B3k A =
#4a%) » (1)PBS (control) (2) Re!'® 42 (3) SPIO-mPEG-Erb-Re!$® » #1843 %]
BAZRER  BHEOEHALAFIBE -
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ﬁl« }ﬁa /Xa V:F 'f#

iy nﬁi%&}@ Fi —In vivo animal model preparation (4%)

. @EERBIHSRERILEFOLEER
FR3E BEEBEATE -

2. eRRBARAKKRIHE B EH
B 0 AR SR LR -

3. BERIBEEAMIEBAMLE
B LR A AR B4 EATHERS
B WIPBERARE UL E
BREBRAREZERHET -

4. B EEE 0 AR E R T
R ESME > BRTALEHRST
it NE BHE Y  RIITA
%A EISnsE > BEIRMEHE

Ee o
5. RAABREHAHEREH B
WBEEEL > BRA - 19

CARHEER

o BINRRRIR S BT HF ARG AL S TR
ZHERE  BIT@RSEERIENHEIREGRE
HBMHAR 5 BAT 7% 5 M35 A 87 1% Re-
Erbitux-mPEG-SPIO B 4 #i% & -

o FERAIXE S  ACED 9 7 KA B L EEB A
BAL A EATREG 4 R R BA RS A R 6 A3 0 i Mo
LB SR B ERAES -
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188Re B & — M A2 Erbitux 44 -

* B AT & % RPEGylated SPIO# 32 43 M 84948 & o #7 » it
B 7 i 188Re-Erbitux-mPEG-SP1O =i 5% 4 4 & 188RefZ
sER AT L -

* FRARPTA REINAIRRZ 1% 0 EACED &9 F AL B A
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A $8 58 38 % #E T 0 - HA

FTHR& 7 %57k

\/

| = FaS - 4 _]
= 46.0%

= TEs - 4
= TR4E - A

12.3%

12.2%

f* — 0.3%
E 4.0%

6. 3%

13.2%
ok B 8 %) o &, 0-994%, , 2004-20094
0 vH & F R g A E R
# 1 2004-2012 % Hypopharynx & Oropharynx BB FEHat &
AICC BRTEE%
(GES b Y FEN

155 14 3% S
1 31 5 26 9.2 783 68.5
it 29 7 22 922 716 63.7
m 43 12 31 89.8 754 419
VA 137 66 71 74.8 460 36.7
VB 52 33 19 553 19.7 19.7
VC 24 17 7 473 138 138

*ROBTREMEC ~FOETREFCAEEE

@1 2004-2012 % Hypopharynx & Oropharynx 5S4 E ( N=316)

10

2 3
Survival Time (Years)
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FEZEH

0 R ABIESAE AR T PR-188- M5 i 229 45
YEESHENSEBEZENED DT « EYFH)
HE -« BISFEH RENFLE

O fhERE 7 ik-188- Wi ) 2 BB EEN

O R EE S /8E%8 70 FHHl £ 1L

B R AR 22 3 A B R Bkt R A

Radiopharmaceutic
administration-1st

Radiopharmaceutic
administration-2

Pharmacokinetic study of either "*Re-BMEDA or "“Re-iiposome

Tumor Pharmacokinetic study of either "@Re-BMEDA or *#Re-fiposome
implantation |

= —*--—-—---—---—‘—.»

Time -21d 0 1h 4h 8h 24h 48h b5d 6d follow u
& & o g
OBLI monitoring every 3-4 days Specific activity:

3.7 MBq/g for both biodistribution and pharmacokinetics
studies 18.5 MBq/g for nanoSPECT/CT

Animal model: Study groups:
Multiple reporters-integrated HNSCC FaDu Single

cells (FaDu-3R) were inoculated in the oral cavity  188p_gEDA (no liposomal encapsulation)

Tumor size: Reach 10° p/s by BLI 188Re-liposome
Double
Radiochemical purity: empty vector (liposome)+'#8Re-liposome
both > 95% 188Re-liposome+ '88Re-liposome .

188Re-BMEDA+ '28Re-BMEDA
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F4% 7 7 A8 B 45 188- 1 s B 7 JR A3 3R 5B
T g A X ey R

(A)

4 hours 24 hours 48 hours

(A)F] R A 185 8 8 A 45 - 18844 Aa g2
EZyz et k¥t

(B) & 4 F B 15 7 15 HO 45 B 05 ] 18 4T
nanoSPECT#. &

4 KALETF I BMBEEENEAA
Cherenkov B£8R Em#ER

4 hours 24 hours 48 hours

R34k -188- U A5 48 B M 7 SR SRR X R GRS

Normalized bioluminesce:

o «

0 5 10 15 20 25 30 35

&

Days after treatment

~ & -Re-188-BMEDA  —&— Re-188-liposome

(A)#] B 4 483 8 &2 48 -188 44 s
EEpzEEEERL

(B)EAX &%

QBB IHZAETHE

Survival robabity (%)
8 s 2
T T T T
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7] A - 188?:?5&)%‘5%312/6%53&% ]

(A) i
1 59 13 1619 (B)

-o- Ctrl
84 -# %Re-liposome(single)
Control g -+ 188Re-liposome(double)
c
[}
£
z
188Re -liposome l-f-,
(single) E “
o
(2} -
o 24
o
. - * *
188Re-liposome *
(Double) froar L 1 5 9 1B 16 19
“ ‘. = Days after treatment

RIEEE0AE6 X4 THREB0%MTD (640uCi)#k-188-TlEESZEY RIE -
RABRBLEFHEAR G FASRERRLERETY

N=6

B 7| R 2R -1 88F e RS X6 B AR 22

— Control
= '”Re-liposome (single)
— "®Re-liposome (double)

group ol Redli (single)  ‘**Re-li
. Median survival

L2 I I I oy . *

Days
FOBEE0HEe KR4 TREB0%MTD (640uCi)#k-188-AsseEE) RIR%E
ZFEEAR

Survival probability (%)
g g

o

10
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T A ibZE 4 & (ki-67)

\4

Control

188Re-liposome

188Re-liposome+
188Re-liposome

HAFRABREENTEB N REREROARTREERAN o £ 152 Ki-6T2 AR & 7T
BRERESTAM  PoAZK T2 ARAT AR AR ABMLE BT ER SAUERE
Y EEEEBIBEZIHR  ANSTHEMERENSL > TREILK-CTRASAMTH

BRI S -188ER BEm BhE hER

Pharmacokinetic study
70
60
50
%0 —&— cmpty vector+'“Re-liposome
g —&— "Re-liposome+*Re-liposome
=] —8— "“Re-BMEDA+'“Re-BMEDA
& 30
20
10
0+
0
Time (h) each group n=6
parameter Unit Empty vector(liposome) | *#2Re-BMEDA 122Re-liposome
+18%Re-liposome +182Re-BMEDA +18%Re-liposome
AUC %ID/ml 364.69147 123.5137 603.36888
12
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s ;EIJ%W& | 88%% fis A2 247 76 Fr 2 EMT A8 Bl &
S FRAB L
S-L: single *%¥Re-liposome

EMT (& tmpn ] g 84k) D-B: double 28Re-BMEDA

Epithelial-Mesenchymal Transition D-L: double **8Re-liposome
Ctrl S-L D-B D-L

Epithelial cells

E-cadherin [l Bl

Vimentin -_—

: 3 -
Basement membrane 3 ZE B' 1
s et Twist1 .‘lﬂ.llllt

EPITHELIAL MARKERS MESENCHYMAL MARKERS

L S
e koh:::; w rH2AX - ‘

) GAPDH — e amm o>
gﬁﬂm%ﬁ@fbﬁﬁﬁ@%%ﬁ%ﬁ%ﬁﬂm :
BEEMT 55 $% A 7 Snail 3, Twist3Z B HI HI 48718

5 4t S - cadhennﬁg%niﬁ {;rl;*zmﬂ@ﬁ FRAEY REE  BEMNSEMEBEYS
ﬁﬁ‘ﬁgiﬁmﬁ&ﬁﬂé@@iﬂﬁzrﬂfﬁ ﬁﬁ REOEARTERE HAANEEBLEREBE
EARRERRERMEEES DNAB G EMM s FXEAEALE

[

AR /N B XA 3L

dul

ANFR

H
i
Bright field
- - Wks

Luc assay

field1

i

field2

N

138]
£7%
a®
1)

g@%ﬁiw% iﬁ%%@zAﬁ% LR @il 0 AR RBAMER AR
BRASAARERERRAETALATR - BLAURBRMH XBHEABBEERE
@ PC3-3RE M FHBHEE CBA R A RARMGE > BT HZERKD S
FHIE o fEHMIRE RIFEEE AN ENBAFPEFTARINR HE+ = ¢
BEAEZRAACLABREI EReR R LRT489MWT%R -
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