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Introduction of Kaken

Achievements founded on reliable chemical technology and developmen

Research&Development

t hroficiency

range of requests with a coherent support.

We take charge of material performance evaluations and durability tests, as well as
and technologies. From devices production, experiments and investigations, up to original idea, we support a wide

{EZE RIS

Licenses

Radioactive isotopes handling license

4 Development and evaluation of new materials
‘ @ Research on nuclear fuel reprocessing
4 Development of new analytical techniques
4 Development of impurity removing technology
4 Corrosion evaluation test and analysis
@ Special gases recovery and evaluation
@ Evaluation of materials’ characteristics
4 Wide range of performance assessments
4@ Evaluation of materials® behavior

Radioactive isotopes selling license

working environmerits

IcAICeEN

lnnovative Chemical 7echnology

%

RI,&H#A(U, Th, Pu)BuiRbEss

Nuclear fuel related material handling license
Accredited laboratory for quantitative analysis
Accredited laboratory for measurements in

Accredited laboratory for drinking water inspection

General poisonous substances selling license

Ph.D. (in Science )

Certified environmental measurer
Accredited Engineer

X-ray operator

Organic solvents operations manager
Asbestos operations manager

Safety engineering administrator

Class 1 - Hygiene administrator

Class 1 - Radiation protection supervisor

Class 1 - Environmental measurements operator

Class 1 - Pollution prevention manager (water)

Class 1 - Pollution prevention manager (air)

Pollution prevention manager (dioxins)

Pollution prevention chief administrator

Indoor environmental hygiene engineer

Tetraethyl-lead and other special chemicals operations manager
Poisonous and Harmful Substances Handling officer

Class A hazardous materials handling officer

(S ]

L —B—itER & RI - ZEDH

System Engineering

b8 27 8t |

e HEIBA T

We have worked on the creation of various types of devices, such as apparatus for material evaluation,
equipment for chemical laboratory and equipment for the manufacturing of new materials. Our
experienced team will shape all the customer's demands.

Sampling devices
@ Asbestos sampler
@ °H/“C sampler
@ Dust sampler

N

Example of factured d

@ Radioactive liquid waste processing equipment
@ Ruthenium generation device

@ Small seawater electrolysis device

@ Gas-liquid mixing process visualization device

@ Radioactive diagnostic agent recovery device
@ Filter performance efficiency device
@ Electrodialysis device

Nuclear fusion-related products
@ Beryllide sintering apparatus(Spark-Plasma)

@ Beryllide sintering apparatus (Vacuum,
controlled atmosphere type)

@ Beryllide melting apparatus

@ Rotating electrode based, microsphere
manufacturing apparatus

4 Portable continuous tritium collector
@ High sensitivity tritium measuring device
@ Tritium electrolysis device

We e requests of our customers with
quick and accurate me ements and the

Radioisotopes

We own one of the few radiation controlled area, for the handling of radioactive materials, in the Ibaraki
region. Trustworthy data are guaranteed by the wide selection of devices and by our experienced staff.

4 Radioactivity analysis and migration survey

@ Tests and technology development based on radioactive isotopes
@ Inventory surveys related to decommissioning processes

4 Radioactive waste processing technology development

@ Production and sales of the radiation sources

Equipment in the radiation controlled area
W Ge-semiconductor detector (for y -measurements)
M Low energy x-ray y -ray detector
M Low background gas-flow counter
(for low-level 3 — measurements)
Il Nal detector (for y -measurements)
W GM detector (for B and y measurements)
M 7nS detector (for a-measurements)
M Liquid scintillation analyser (for 3-measurements)
M Surface barrier detector spectrometer

(for a-measurements)
W GM Survey meters (for 8 and y measurements)
M lon Chamber Survey Meter

(for B and y measurements)
M Proportional Survey Meter (for a-measurements)
W Atomic Absorption Spectrometry (AAS)
M Ultraviolet-visible spectroscopy (UC-VIS)
W X-ray diffractometer (XRD)
M Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
W Automatic Low Background a /3 Counting System (LBC)

{EF D

Chemical Analysis

Major equipment
X-ray Fluorescence (Energy-dispersive)
Inductively coupled plasma atomic emission
spectroscopy (ICP-AES)
Inductively coupled plasma mass spectrometry
-MS)

Atomic Absorption Spectrometry (AAS)
Ultraviolet-visible spectroscopy (UC-VIS)
High-performance liquid chromatography (HPLC)

Gas chromatography (GC) Detectors: ECD, FID, TCD, PID
Gas chromatography-mass spectrometry (GC-MS)
Fourier transform infrared spectroscopy (FT-IR)

Particle size analyzer (Laser diffraction type)

(
RIRME & WKIRIERERIITHFE

lon chromatography

X-Ray Diffraction (XRD)

Scanning electron microscope (SEM)

Energy-dispersive X-ray spectroscopy
(EDX)

Stereomicroscope
Digital microscope

Inverted metallographic microscope
Phase contrast microscope

Personal image analysis system
Controlled atmosphere glove box
Controlled atmosphere furnace

or a liveable environment and a liveable world

Environmental Analysis
@ Asbestos analysis
@ Soil analysis
@ Analysis of hazardous substances
@ Water quality analysis
@ Analysis of drinking water in buildings
@ Waste analysis

Other analysis
@ Morphological observation
@ Surface analysis
@ Structural analysis
@ Organic compounds analysis
@ Inorganic compounds analysis
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Topics  Super Heat-resistance SiNBC, Protein crystal

[EBERMASINBC] AN—XS 1 MUVAEEH

Super heat-resistant ceramics _
SiNBC, >2000°C in air Protein crystal grown in a microgravity

Grand prix of NASDA(JAXA)
at 2001 & 2002
W45 R BB R SINBC S S0 RDF BRI A DS F ((#)1LFF)
e, PR

ey

“

1D-C./ SiMe,Cl, R & # H OB @E
<20007T Ll _t oifit #h44 #H DR R >

http://www.jaxa.jp/press/nasda/2002/hitec_020417_j.html Space Shuttle Columbia
Feb. 2003




[ZRtS{EERMBaFE] Tritium(3H), Lithium, Beryllium

Nuclear Fusion

Chemistry used Li-ceramics pebble used Be pebble
/ \ L.
O\

dissolution Chlorination
A\ \ Dry method

removal of impurities

Neutron Multiplier bed layer

Breeder bed layer
(Li,TiO5 or Li,0)

removal of impurities

°H & %°Co
. Li isotope separation &
Li recycle concentration
- . recovery BeCl2-->Be
Remote handling % j enriched °Li very

Blanket
amets control of 6Li content & Li/Ti ratio I

recovery purified Be powder

| Heat transfer
B process

Hesting _ _ (11 N \ E lectricity production Be recycle I

S reproduction of Li-ceramics pebble Be & Beryllide

s s - Pebble
' - fabrication
! k :
—_— B O, Li reuse @ . reproduction of Be & Beryllide pebble
Sy uummn

, refined Li-ceramics pebble -

‘&..

Blanket Be reuse

Tritium -
recycle

e N refined Be pebble
Tritium separation & recovery




To pics Principle of Global Reduction of Atmospheric CO2
ERM (Earth Rescue Mission)

A Decisive Method for Solving
Global Warming was successfully
developed !!

By electrolysis of ter, CO2 ab ti
y electrolysis of seawater, absorption st
De-carbonation system

atmosphere

capacity of ocean can be increased because

carbonate in superficial seawater is reduced. surface

curren
t . :-Decarbonated
SEdWe Concentrated CO2

_High CO2 reduction ability genSr‘a‘ﬁ?r? | e oo
electrolysis

Seif Guide pipe | solid CaCO3
\Huge amount of H2 can be L \

precipitation

recovered simultaneously Energy of CO2

separation & Fixation
: non-need

* Permanent Isolation of CO2 from biosphere
* Simple, Controllable & Low-cost /

* Small CO2 emission /

* Non-need Chemical & Biological Additives !

* Ecological & Natural method /

CO2 is concentrated 2 million folds
from alreseaesea

—bottom{mineratization)
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Mo-99 Market Demand and Growth*

Global Mo-99 Demand by Geography

B North America
EEMEA

@[ atin America
¥ Japan

¥ China

¥ Other Asia

Mo-99 growth in mature markets: 2% Mo-99 growth in developing markets: 3-5%**

*Sources: Internal data. OECD report “The Supply of Medical Isotopes”, June 2011.
’ E-J covibien

3 | Covidien | February 11, 2014



Demand of Mo-99

* 10,000 6-day Ci per week (world)
* 5,000 6-day Ci per week (USA)

12,000
—‘3‘ 10,000
P Europe
L 8000 |
3 [ N. America
> 6,000
a B Asia/Pacific
© 4,000 .
OECD-NEA, 2010. ’ Other
The Supply of
Mecliin:.al 2’00 0_ |
Radioisotopes: An
Econom ic Study of
the Molybdenum- O

99 Supply Chain,

NEA 6967. 1990 1995 2000 2005 2010 2015 2020

(&) 1AEA :



Millions of U.S. Dollars

ICAICEN

AT IERZESE « iIRBEDTHIE T

Estimated Isotope Production Revenues

(Adapted from Expert Panel: Forecast Future Demand for Medical Isotopes.
Department of Energy, Office of Nuclear Energy, Science, and Technology, 1999.)

10000 - T l T l T l L l v | ] -
- BB 52 32 Radiodiagnosti I
gnostics
s DG 10% Growth, $1.0 B
E _\ _ - - 1% (iljo_wth, $540 M E
] 1996 = $110 ” ’ ---------- 14% Growth, $230 M 7
100 — : " — Radiotherapeutics 10% Growth, $98 M _
] \ % — = 7 7 7% Growth, $51 M
{ 1996 =$10 I APTT i
10 - - o = - ——— > =
; IS RS MR R (SR I A FEICLE X 10BDTISHRIEEZFE T5
. (FRMAETISHEDMEMIIZEDLSALY)
- ISR R DI85 % MM T TH S
1 L) I L} I 1 I L] I ] l L]
1995 2000 2005 2010 2015 2020 2025

Year



Developmental history of M0o99-Tc99m techs and material

Mo adsorbent of
(n,y)*°Mo-2°"Tc

. -
Developmental history of °Mo-22"Tc generator, 1995

domestic production un-using Uranium PZC (Poly- B pac ™
Compound)

[ 1994~ Development of Mo adsorbent PZC for (n,y)2°Mo-22"Tc
generator
‘ Global shortage of °°Mo

2000~03 Collaboration between BATAN-Kaken W
2001~07 FNCA project
2008~12 99Mo domestic production committee in Japan
‘ ﬁ PZC was declined by using
heavy metal (Zr). /7
2009~ Development of 2°"Tc master milker (TcMM)
2015~ Development of NAC(AImina) for 22Tc generator

2019~  Project start of °°Mo-2°"Tc domestic productioN
in Japan <NMP-Linac(y,n)?°Mo>

27y | 2019~ Proposal of °°Mo-2°"Tc domestic production
in Indonesia <BATAN-Reactor(n,y)?°Mo>

2020~ Project start of °°Mo-2"Tc domestic production
in Japan <FFTC-Reactor(n,y)?°Mo>

__in the future ~ Global dissemination of Mo-method

NAC geerator




Developmental history of 22Mo-2"T¢ tech. and material ICAICEN

PZC
=

1994~ Mo adsorbent PZC of (n,y)?°Mo-2°"Tc generator

&
=

2000~03 Collaboration between BATAN-Kaken
2001~07 FNCA project
2008~12 99Mo domestic production committee in Japan

Mechanism of Mo adsorption and °°"Tc desorption [— ‘-
| ' ' ‘m Zirconitim
4 4 47 compouina
. % o O O
— U Zr— U™ — O Zr O™ — O Zr O™
i ®MoO,? i oo %Q saline
- — 99m
| N\ > %Moo — Ic 029MTe= 0 AN 9¥mTcO,-
cl H20 \V | |
| CI- Q Q
—O—§r— o~ —O—§r— O~ —O—;r— O~
Q adsorption Q Q desorption
4 4 4
PZC ==mp 9Mo adsorp wmmmp 99"Tc generate w=mmp 9°mTc milking

High selectivity and adsorption capacity of Mo, W
Mo; 220~250mg(Mo)/g(PZC)
W ; 500mg(W)/g(PZC)



BATAN-Kaken Joint-Japanese Patent oct. 2009
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(CERTIFICATE OF PATENT)

5438663175

PATENT NUMBER)
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[P*MoRiE] A RE(V TV IEH) vs. BFIFHSHE(n, r)iE ICAICEN
fission & (ntY) 3%

K 7 FEANETE)

MDOEASRERD L FE SREL 24%  ( jkEHE )
(SHEREZEY ) g g\ fmrfor
19Ge, 85Ky, Y, 131] 133X 134Cge - %Mo T=ITH G ESHL Mo (" Tc DIFEF} ) IT755H
¥ 4524k (Fissionix) BateE (n, y)ik
JR fﬁ]ﬁ;ﬁ RREVITTY
OMo 4 Bl #% I it 235(n, fission) %Mo(n,y)**Mo
Le i st e =0 (10,000Ci/g-Mo) {1 (0.5~1Cilg-Mo)
Vi 1] v
RS BESEN o FLALRELAEL
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[Part-1] Proposal to BATAN ICAICEN

Comparison of “Mo-""T¢ production between using U and no-U

Production of 9°Mo-92mTc

Production of °Mo-°"Tc using Mo (no-U) .
|

Reactor (n.y)*Mo or Linac (y.n)**Mo :
i

using enriched 235U

HEU(UO,) or LEU A |dissolution Kaken 2°Mo-

i
I
I
I
I
I
! Mo sol. mTc process
235U(n, f) **Mo + FP : I
. : I
in Reactor f LEU metal foil : !
I
A . I Ié I
dissolution B35y 1 I
(naf) | |
. l . method I . : excess”Mo reuse Mo :
precipitation - :
Sh Current method : <1-2 hrs | I
> rs - |
Purification I : Al I
'l I NAC-MoO, Carbon I
. . : column column :
Purification II I 5) I
I o :
son (l)' ,. Remained much : ® 23333 -
v 084 U & FPs (Pu, etc) ! ! 99‘“Tc04' 23234 Alumina :
& - - I ” 21331 column I
Highly Active Wastes, l NAC-"""Tc 53537 :
T High Cost - generator S e I
I o
I . mCi-500Ci/batch l
~2 hrs . I v Sor hospital
Alumina : 25mCi-200mCi 9meO - | *™Te master
l, column : 4| milker [TcMM]
Clean, Low Cost 7 for radiopharmacy :
dicine-maker
p ™" Developed by Kak e '
09 ) I eveloped by Kaken I
mTCO4 ------------------------------------- 4

TcGC 25mCi-200mCi, Large Milker ~100Ci




[Part-1] Proposal to BATAN

ICAICEN
Introduction of Mo domestic production in Japan-NMP,
Linac-199Mo(y,n)?°Mo-TcMM method
Not-use | Erriched ™Mo target | <. First accomplishment
Uranium | Vo oate T~ ae in the world using
N~~~
- accelerator
Mo target Qﬂ. Mo(100Mo) =
reuse |
99Mo production \1: !
by accelerator irradiation 1Mo
RRRRR P recycle
= [ |
’’’’’’’’’’’’’’’ Electron Linear Accelerator : [problem]

1 > Enriched 199Mo : expensive

: 100Mo (¥ ,n)9°Mo I > Mo Recycling tech : difficult
[ | | | e I
‘ Acc unit A Acc unit A 1 ’ ’ ’
L " . ’
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[Part-1] Proposal to BATAN ICAICEN

Proposal of Mo domestic production in Indonesia,
Reactor nat-Mo °8Mo(n,y)?°Mo-TcMM & NAC ?9mTc-generator

Not-use nat-MoOj ) i
Uranium ‘1’ MoO; pelet First accomplishment
A in the world by reactor
O arge
1 nat-Mo
Mo production v ©20mmxdOmmt
by reactor <% [Feature]

> nat-MoO; pure target: cheap
» Simple process
%Mo, 7)%*Mo | » Mo recycling : not-needed

Reactor

(image)

Irradiated Mo (®*Mo) \l' Dissolution &

99mTc diagnhosis [

purofication .
Brain
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Mo (®*Mo) solution Thyroid nTeECD
»—=>» Waste ~1<0; :
y Heart b Brain of the
2 Mo 9=Tc-RBC human
2 smTe-DTP A-HSA &E?reg ‘I’:Seﬁ?;l .
99mTc-Labelled  wugony i phosphate fz compounds

compounds

99mTe-tetrofosmin

Liver Lung
99mTe-Sn-collold 99mTe-MAA
) ::TC'plivtate 9mTe-Gas
Alumina(NAC) T PMT
99mTc generator B Tumor
onhe 99mTo-
somTe-MOP SSm%‘c-ﬁgP

9mTe-HMDP

TcMM system

QQmTCO4'

Labellng



[Part-1] Proposal to BATAN

99Mo-2"mTc Domestic Production

Natural or Enriched isotope MoO,

[Reactor] %8Mo(n,y)*Mo
[Linac] '99Mo(y,n)**Mo

—— [Reactor, Accelerator] °°Mo production —

IcAICEN

LSA °Mo

Low Specific Activity

"V LSA-%9Mo sol

Kaken 2°Mo-22™Tc
process®

NAC Nanosized Alumina Coagulated
e » 100% AlLO;,
» 100mg(Mo)/g(NAC)
200mg(Mo)/column
» 99Mo 200mCi/column
(®*Mo specific activity: >1Ci/g-Mo)

‘ LSA-**Mo sol

— [TcMM] 2°™Tc sol. production
TcMM Adsorption, Elution & Purification by AC, AL

- _TcMM-16

» 9mTc producing performance:
mCi~max.500Ci within 30min.
» Mo(**Mo) specific activity
and concentration: free
» 99MTc purity in saline: >6N

PAT.

99mTc pharmaceutical



ICAKCEN
OMoREEDHMILICS DEIEIL - VO—/NILERARE

[RFIRRStE
%Mo(n,y)**Mo

INEZR RS E

PMoH & AMoO,RL vk Bst+vT i .
° g g— Ba AETFEMINEE(EFL)

]

®20mm. TD90%

FIG.9. High power electron accelerator manufactured by Mevex,
Sitittsville, Ontario, CANADA[37]
IAEA Nuclear Energy Series No. NF-T-5.4 (2013)
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NAC-generator ICAICEN

NAC (Nanosized Alumina Coagulated)

» Mo adsorption capacity was improved by nano-size alumina pores.
(about 50 times)

2 mgmoy/gar) ™ 100 mgmo)/gNac)

Even Mo-99 with low specific activity can be used for
generators.



ICAICEN

NAC-generator
NAC-generator *™Tc milking profile
Column-1 100 mCi/g(NAC) Column-2 200 mCi/column
I
NAC 1.2 g(1.7 cc)/column : NAC 2.0 g(2.8 cc)/column
Mo Holding amount I Mo Holding amount
>120mg(Mo)/column : 200~220 mg(Mo)/column
100~110mg(Mo)/g(NAC) : 100~110mg(Mo)/g(NAC)
I
I
100 : 100
90 9mTe elution: >95% i 90 9mTc elution: >95%
< &0 99M0 ND [ £ %Mo : ND
. I: <lppm I Al: <lppm
i 50 PH 5.3 | s pH : 5.7
E 0 I & 40
30 I S 30
. 20 l a 20
10 : 10
0 @ I 0 L 4
|

0 2 4 6 81012 14 16 18 20 22 24 26 28 30
AHBRE(mL)

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
BB EmL)



NAC-generator ICAICEN

NAC-generator Repeated *°™Tc elution

1 2 3 - 5 6 7 8 S

Elution(Milking)

100

. oY ~1 GO WO
o oo O o

o o
oo

Dissolution rate (%)
&

P
o

o

82~96% elution in 1st milking (0~10mL)
Milking time: 10sec./10mL



with BATAN IcAlICEN
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Discussion for nat.Mo-°°Mo production ICAICEN

Role
BATAN

> Domestic production of °°Mo/2°mTc¢ by nat Mo.

> First accomplishment of °°Mo/°°mTc¢ production by nat Mo
using reactor.

> Global dissemination of reactor-nat Mo method from
BATAN as the place of dispatch.

Kaken
> Transfers nat Mo-2°Mo/9°mTc¢ techs & system to BATAN

for domestic production in Indonesia.
Production of Mo target, Dissolution and purification of
irradiated Mo target, TcMM-2°mTc milker, NAC-9°mT¢c generator.
> Traines BATAN °°Mo/°9°mTc¢ specialist while earning Ph.D

degree in Japan.

NAIS

> Design of irradiation equipment (Reactor physics;
neutron flux level, neutron spectrum)

> Safety evaluation of irradiation and procedure.

> Support of permission application to BAPETEN.



Proposal to BATAN ICAICEN

Process by °°Mo production
before 2°"Tc milking

<raw material> nat-MoO; powder

"’

nat-MoO; pellet production

"’

Set in irradiation capsule

"’

Irradiation in reactor-core
\’
Chemical treatment of irradiated-MoO; pellet
to dissolve and purify

J
TcMM-22MTc milking &

NAC-22MTc generator




Proposal to BATAN

ICAICEN

Transferable ®°Mo production techs and system
1) nat-MoO; pellet production

> A

Spark Plasma Sintering

Omm

Graphite die (multi type)
for mass production

Mass production flow of nat-MoO; pellet

MoO; powder filling sintering pellet

MoO; pellet capsule for irradiation in JRR-3



Proposal to BATAN ICAICEN

nat-MoO; pellet production equipment: SPS

sintering

MoO; pellet

Spark Plasma Sintering

Graphite die (single type)




Proposal to BATAN

ICAICEN

[Model] nat-MoO; pellet irradiation capsule in JMTR

nat-MoO; pellet

20mmeo x 10~16mmt,
90~95%TD
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Proposal to BATAN ICAICEN

Transferable °°Mo production techs and system
2) Chemical treatment and system of irradiated Mo(°°Mo0)0; pellet

!' o |
= = [/ {}i\\-
=1 3 \_7\_3\7);
i L
- _,_'i 2
H l H } —
N e i
- |1 -
AT [
| L | == [r ol alw 5[5 ETa] WomMMN R L
a # /| | "Xa
caKEN ™

Overall view

8 Heater
Dissolution tank

Dissolution part
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Proposal to BATAN ICAICEN
Hot-cell design (Draft) for
PmTe extraction by TeMM Dissolution & Irradiated
Purified Mo Purification MoO; pellet
solution
waste 2 waste
AA
HC-Door | Shield HC-Door
&
[
Shield Shield

L
L
L
L
L
L
1 L
1

1

TcMM(1)

Manipulator
Pb-glass
10~100Ci/d

V4
>
99mTc
solution

Shield

Manipulator

TcMM(2) Pb-glass
Mo(°°Mo) _ n
Storage tank 10~100Ci/d
Power &
Controller
Shield 9omTc
solution

29mT¢ production capacity: 100~200Ci/d

| 2m (rough) |

[Hot cell size (rough)] 6-8mx4-6mx3mH

Power & Controller



Proposal to BATAN ICAICEN

Collaborative manufacture of °°Mo /2°"Tc facility
in BATAN

[Products]

B ATAN 9 99mTc solution for injector
99mTc generator

Offer & Manufacture & - 2 |
Licensing Setup

free of charge

[Offer & Licensing] Order [Manufacture & Setup]

Kaken offers Techs, Materials, 29Mo /2°mTc production facility
Know-Hows and Patents of nat- in BATAN.

Mo 2°Mo /29"Tc production to

BATAN.

- - Kaken invested 6M$ until now.

Kaken & NAIS

> Mo target, Dissolution and purification,
TcMM-29MTc milker, NAC-22"Tc generator.

» Irradiation design.



Proposal to BATAN ICAICEN

R&D collaboration schedule (Draft)

mm 2021 mmm

2019 23 Mo domestlc productlon PJin Indone5|a

MOU ‘

P plan | setup

Hotcell 3

- MoO; . Testof |
~ irradiation | MoO; irradiation ;
| TcMM-22MTc milking | Setup |
NAC-9"Tc generator production
:  facility

Approva] of radio-
pharmaceutical

affairs Iaw Production &

delivery of nat-

y /99M0-99 !
Tralnlng ofspec;allst in Japan MOE/ Mo-°""Tc |

e —r—

...........................................................................................................................................................................

2019-22 99Mo domestic production PJ 25232;1_01: 99Mo
in Japan domestic production

in Japan-NMP



Proposal to BATAN ICAICEN

Proposal of Mo domestic production in Indonesia,
Reactor nat-Mo °8Mo(n,y)?°Mo-TcMM & NAC ?9mTc-generator

Not-use nat—|\/|003 . .
Uranium MoO; pelet First accomplishment

in the world by reactor

M O t t
0oU3 1targe “ nat—MO

99Mo production

by reactor irradlatlon ®20mmx10mmt
| = [Feature]
9%BMo(n, ¥ )Mo > nat-MoO; pure target: cheap
ngé?éi]s » Simple process
> Mo recycling : not-needed

Dissolution & 99mT¢ diagnosis [
purification Brain

. 9mTe-DTPA-HSA
Mo (®®Mo) solution Thyroid temen O
»—=>» Waste 10,

/MO Heart

9mTe-RBC

Brain of the
human
observed by
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compounds
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99Mo production & transportation scheme IcCAICEN

Scheme of *?Mo supply from BATAN to Japan
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Proposal to BATAN ICAICEN

Global dissemination of **Mo/**™T¢ production
by reactor-nat Mo method from BATAN

29mTc diagnosis demand >30M procedures/year

) Do

>10M/y

L) |‘ ¢
T -
{ ra) =
;BATAN continuous
Indondsia |
onesia Mo demand
- increase in a
future

Australia

v i»

9mTc diagnosis demand (image)



