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The Supply Platform of Short-lived Radioisotopes
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Targeted alpha-particle therapy with 211At

Administration of 6 VAL
£/ targeted drugs containing - Q l |
alpha-emitting At-211 " O \ a-rays emitted
’ Ql v
. ‘ S cancer cells
| destroyed

The targeted drug
accumulates spontaneouosly <a-rays emitted from 211At destroy cancer cells>

into cancer cells

short range of a-rays —> no invasion to neighboring tissues
ETNABRE short-lived nuclides —> shortened treatment time (improved QOL)

] a-ray nuclear medicine
AStatme'ZH G"_At) _ supplied to neighboring hospitals = &
IS an alpha-emitting nuclide
with a half life of 7.2 hours.
A halogen element with no stable isotopes.

accel-

erator
a-ray nuclear medicine therapy X PET

direct link of diagnostics and therapeutics
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Citation from a Japanese document http://www.aec.go.jp/jicst/NC/iinkai/teire1/siryo2018/siryo16/siryol.pdf
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Targeted alpha-particle therapy with 211At

Table: Difference between a-ray and 3-ray

LUE) B-ray o-decay (42%) EC (58%
Ea =5.9 ny \ (58%)
LET ~
N o 50~100 kev/pm <0.2 keV/pm 21pg
207 R 516 ms
X . ¢ o o 329y
A A—Z o g >4 i a-decay
image o~ S a: E(N Aﬂ =7.5 MeV
D D
RBE -~ *Pb
EMERMBLL 3~5 1 stable EC:
Electron Capture
i 0.05~0.1mm 0.2~ 10 mm P
range Fig.: Decay scheme of At-211

LET : Linear Energy Transfer
RBE : Relative Biological Effectiveness

Hil o Tlsotope Newsy 2017410H%5 No.753, pl14-18 kD
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Targeted alpha-particle therapy with 225Ac

-&-Control
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o: 7340 yl : 0 : . . ; .
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225Ra 217 Af Days after administration
32.3ms 213pg
o 3 3.72us
V:293keV(0.4%) | 213Bj G l
V:440KeV(26%) [ 4z zom | O7-8% B stable
209Pb
a|2.2%
3.234h

X: 75keV(10%) [ 2087,
v:117keV(84%)
V:465keV(97%) | 2162m

HHi : FIsotope Newsy 20204E10H5 No.771, p2-5 £ 0
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Theranostics
= Therapeutics + Diagnostics

Personalized medical care with a high Quality Of Life.

Technology with molecular imaging.
PET & SPECT (nuclear medicine), MRI, CT

Rl-labeled medicine for both detection & imaging (with y-rays from the Rl)
and cancer treatment (with 3-rays and a-rays from the RI)
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> —AH T, REULRINS DBEHR (B#R. aiR) ICX D, REHMUZHEL TRET %,

-123 (13.2 h) 131 (8.0 d, B), At-211 (7.2 h, &)
Ga-68 (68 h) Llu-177 (6.6 d, B), 225-Ac (10.0 d, )
Tc-99m (6.0 h) Ra-223 (114 d, @)

Cu-64 (12.7 h) Cu-67 (61.8 h, B)
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Radiation . distance . time « Shielding
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protection

Prevent
deterministic effect. |

0 1 2 3 B 5 6

Reduce | HHEM 2 5 DIEM (m)
stochastic effect. P T

[HA) EREREEES RFH TRIILX— X E2003-2004, p.130

Optimization : all exposures shall be kept as low as reasonably
achievable, economic and social factors being taken into account.

(ALARA principle = As Low As Reasonably Achievable)

111111

A7 )= rPOME (cm)

Dose limit : 1 mSv/yr for general public (in addition to natural BG).

g 100 mSv/ 5 yrs and 50 mSv/yr max. for male radiation workers.



Dose limit for individuals .=
Occupational exposure

E0—EXR (FXE)

for Radiation workers 1990815
Effective dose 100 mSv /5 yrs £ M KR 8 20mSv/F (SFFL)
and 50 mSyv / yr KBEEFMRE 150mSv/E
women 5mSv/ 3 mo. REFMHRE 500mSv/&D
pregnant women | mSv / period ¥ - ROFDRE 200mSv/&F
of pregnancy T O 0EE -

1) BIZPAICRIFREBL, FBX7me/cm?, BEE1CmMIDEEIC

" DWTOFEIREICERSND,
Equivalent dose (* from April 2021) . (18BN 565 TOREM RO BIR
eve lens 100 mSv / 5 yrs AnhuakRisk- 110080 ose<, esgzcouzsomim
and 50 mSv /yr || REREO—BR (—RAR)
skin 500 mSv / yr
abdomen surface 2 mSv / period 190 &5
of pregnant women of pregnancy = @ B| 1mSy/E
: IKSBIREDRE | 15 mMSv/E
Public exposure RESMMRE | 50 mSv/ED
for General public rOROER _
Effective dose MY 1) 19856/ BB TER BIREA 1 EI2DE 1 mSvEL T, BEINYGS
Equivalent dose PREZS5mSvV/FE LI,
eye | — .
slilﬁm = o Annual-Risk 1/10,000 ICRP recomm
(BFEHREDET. 65m & CORKIE) '

o . (Ee8) (1990FICRP#&ES 2 BT DIRBIREEXIRR)
Protection by |Jpn domestic law  ricrriszas-zoznezzs-.. sumse. SuTsmm.
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Using Your Radiation Badge (at accelerators, SR facilities)
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g %124 at domestic facilities
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Bring your UTokyo-Sci. badge to domestic radiation facilities.
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Try to avoid X-ray survey of your badge.
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g 224 abroad
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We recommend that you do not bring your badges abroad,
As long as the facility abroad takes care of your radiation protection.
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If you need to bring it abroad, give us reports on possible radiation
exposure of your badge at X-ray survey and during your flights.
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Wuon Blocker Controller 6501LP85
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Sealed sources
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Safe Usage of X-ray devices
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O X#H A —0F (> 2—av7) Interlock

B /<R T 7 BN T 0 . IDOOR) A7 L () 7394
JTU CWARFIZET v 7 B30, B XA NN—=IIBIT D Z &N TX
A,

F—& AR L, EEre v 7 2R L POWER ON Z g7 iRREIC L

RN i =7
R A | Completely sealed
g sz — s closed system| B |Interlock used all the time
RRAKZRICHEITS C |interlock used ol
Ty 4 ZIBEE D43 4E nterlock used appropriately
e ) | JEZEARY | D |Equipments installed in a room
Classification of X-ray devices at UTokyo | non-closed : _
system E NOt flxed / mOblle
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with multiple indicators.

Check openiclose of the shutter Safe Usage of X-ray devices
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Be extremely careful when
you unlock the interlock
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B1 RERRZICEITZ2MHRATY I AREKEDDIER

vy I—hmEUT HERKZICKITRIIT VI ABEEDDLE
W3 Z & &ERT %o Comoletelv seal
Turn off the power of the device zzpg#u A_| Completely sealed
before beam adjustment closedsystem | B | Interlock used all the time
and/or maintenance. C | Interlock used appropriately
1§Fﬁ§ﬂ§§’§1’ﬁﬁ£ L. JEZEARY | D |Equipments installed in a room
BiEd DI &, non-closed ’ :

system E | Not fixed / mobile

HS  ES sEMEEIoxs Make records of usage

Classification of X-ray devices at UTokyo




H-Q

Quiz #3

You are left behind in a beam irradiation area and
now the beam is about to be extracted into the area.
What action should you take?

Go get an area key.
Check radioactive contamination on your body.
Press the emergency stop button.

Check if the experimental data can be correctly
acquired.
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Summary of Quizzes

#1 : When you want to terminate your status as an authorized
radiation worker, which process should you take?

(A) You ask the Laboratory Radiation Manager in your lab. to submit
a necessary document to the Radiation Management Office.

(B) You log-in to the UTRadMS system and submit your termination
online.

#2 : An adult worker accidentally ingested 1 MBq of Strontium-90.
In this case, the committed effective dose is calculated to be...

OO0 mSv

#3 : You are left behind in a beam irradiation area and now the beam
is about to be extracted into the area. What action should you take?
- Go get an area key.
- Check radioactive contamination on your body.
- Press the emergency stop button.
- Check if the experimental data can be correctly acquired.

Write your answers in the Google Form
for submission of your Attendance Sheet



