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Diagnosis and treatment using radioisotopes (RI) in the medical field contribute to
improving people's welfare. However, almost all medical RI distributed in Japan are
imported from overseas. As a result, geopolitical influences and natural disasters lead to
difficulties for importing them. Based on these backgrounds, in Japan, a specialized
subcommittee on the production and utilization of medical radioisotopes was established
within the Atomic Energy Commission, and in May 2022, it formulated the "Action Plan for
Promotion of Production and Utilization of Medical Radioisotopes."

Japan Atomic Energy Agency (JAEA) launched the NXR Development Center in FY2024
to separate and recycle valuable elements contained in high-level liquid waste (HLLW).
The advantages of using HLLW are that it contains a wide variety of nuclides and in large
quantities. Therefore, this report focused on the RI contained in HLLW and evaluated
whether it can be supplied for medical use. Specifically, the target supply amount of Sr-90,
the parent nuclide of Y-90 approved as a RI for medical use, and the amount of Sr-90 in
HLLW were estimated. Based on the estimation, the feasibility of separating medical RI
from HLLW in a reprocessing research facility was evaluated. As a result, the HLLW
possibly contains an amount of RI equivalent to the domestic medical demand. Although it
depends on the RI concentration in the HLLW, a small volume of HLLW, ranging from a few
hundred milliliters to a few liters, could potentially produce an amount of medical RI
equivalent to domestic demand. In addition, the equipment already installed in research
facilities, such as NUCEF at JAEA, may be sufficient to produce the medical RI. It may be
possible to meet domestic medical demand for Sr-90, as a source of Y-90, by processing a

few hundred milliliters to a few liters of HLLW using an existing research facility.

Keywords: Partitioning and Utilization Technology, Recycling Radioisotope, Nuclear
Medicine, High Level Liquid Waste
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HIRMEDIERT XV NEEE DI TSN TWD, H—REREOIBREL T, EFERom L
MHESNTEY, T FH OB TEOHEIMENHERSNTNDI1T] 1EROIREIX, B a7
% Y-90 DMES A A EE L . CD20 HTiR AR RAIZY AR RIZ R & T 028 TR R T2,
Y-90 O BRI (K 64 REf) 1ZHUAR DAY FH) R & — L TR | IE5 ~DEME L it
TEX5, i EIL, BREIH 2 ORIER CTHH17], Zevalin OSH2257E A O AIEEMEL T
Zevalin BIKITIRE TEWAIMEZ/RL TRY, IRRZEOALFRR LHIE S TR, FrEDBE
BEOTRIR S T VA CIE S &R E A HESNTODI17], Rz, EAERES DR RSO FEIR M E1X
RO BE LS UTEERIGEA T v a Thd, ifEES B OB, B HIH 728 ORIE
FANRZETF D, Zevalin O X FAZ DWW TE, DOIEH (F]: 50 T = v 7 HRA L NHLEFIS
CAR-T %) LD T Lo TR M N o T EE 2 HD, fafeiEik (B : CAR-T ik
15) OB B MR FE S DB G2 KD | Zevalin Ol I 23 FH 6 AT IRE - TWD DY, I ARTRIE
Tt AOEHES LB E T DHE, Zevalin TR NELHERL TBLERHLHEE R D,

WA COBURIZONWTER T 5, KESKKIMNIZIBD T Y-90 [FHRFITIERIA N #R R 1%
(Selective Internal Radiation Therapy: SIRT){Zff H &1 Tuv>% [23], SIRT iE, E£ 20~60um
BEO<A 7027 472 Y90 2@ FHLERKSTHD, (782747120 T, &
1 R =i8 N N

AT BRRAT 4 TINE AT AR=ZAETNINERN—A D~ A 7 v YA ZORKTHEKL ST
WD, HTAR=RIEWEE LA ZR D, BEHRBIREZ SO b H, BIEN—X1X, &
HRPES D V) | FrE O BFECIBRREEICHE L2RE DA SN TR Y . Mific & 2 g~ 2| #E)3 H
HCTHDLZERFETH D, MBMIITERDFFEDNH Y | BECIRESRMEITIE U TV T
bivd, ARSI, FITFMRDS ASCIEBIEIERG ORRE CTh 5, MEHGEZ, mgR2Hk
Ko THEGONE & RE S EER%E,. 7 —T AL ZEHOCTTF#kRIc~Y,A 7 a2 27 ¢ 7’?:‘{57\?“
L JEBEOMEBEICRE LI~ A 7 2R 7 0 T Y90 06O B#RICE - TSR ZikET 5,
FEEI5E I A8 L BIRAIAE T UL A P O R Ao kLR~ D BB & e/ NRICHN 2. 2 7 O @ W R T 2 SR 23
HIFFC X 2, Y-90 OIEA) 64 RE[HE] T HIRAIEI T2 D TEHE % O B RE SR I A T 5,
FIFOMRBFE L LTHEMAARET, FEMFANMEW-DIREERETH L, BEITLIZH T AX—
A LB — A DIRPUC LV Fili VRN I A X~ A XA Th D, abd & LTI, Y90 D
W AN T2 R 2R S & E G Bk B S [23], HEGBELIE. 2023 42 TK 300
EHTH Y | TS A OHEM, FREAIGFRIE~OTFEIC LV IEREN TH 2 (23], HATIE
SIRT (I KRG TH 223, FMIIERIED LRI &S EBHLER ~DXfS & LT, BAIZONT
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BEDBLETH L ENENLG B H TV AH[24],

Y-90 OMBEDREIZ, Y90 OfFRMEICHOWTEI G5, Y90 Offkt:4 ) mH T, (2)
REZ T ABIT 2K, GREDHEEFIC/RVASLME TR Lz, UUFE, EARMIC[23] % K
WZHEEB LT,

(1DY-90 O i D f ik

BIEO T HAL(2023 )%, K 8300 fEMHTH Y |, 2031 £ FRITIGHEIL, K 670 (&M &
FE S ATV D, Z ORI, 2023 FOHTIGHARIT T LT, FAEHRER L 10.11% & L TR
BUAEREHOTWD, FFEHRERIL, SR O BE OHENE, 15FEE, TG HEE
iz B LT 5, ki, AP ZERR TS 17208 FE SRR 22 & 0B L WiEis b
ERFTH D, HIBHIRECIE, LKPBERKOTTHHQ023 £ =7 41.23%)THY, 7
TR A BR bV ERRE FTHIS A TN D,

QEEZ T ST 5 EK

HHiRER=— OB E LT, IS A OHEMAEE TH 5, BIITHIIED A BE DY
MRS D ERHEE TRV ED L LTEY, HRBICHFR D A L ARLIET v a— A PERENIIT
FRHROBBRENEF LTV ZE2MIME LTS, EAITASITHEMERE LT, B
R~ A 7 a2 7 4 7 O L2258, I AR=ZAROPEER—AD~ A 70 A7 47
DHEAGIZ X VBB ER [ LT 25 & FRILTWSD, ATERECEE M O AIZ X D% #
— T 4T EIRESRON LICHE ST EREREETASITAMRILE LTS, I5IT,
AR EARIFIE~OTEIN b R E 2 T AR T 2L e L T2, SIRT X, oia#kiELY
KRETHAT-DBEENIERT 5 L RALTWS, BEICHE, A R, 7390 E0Hi
ST, BREA 7 7B LEERT 72 ADMENRIAD D Z &b ORENTE I
TW5, EEIZ, dBKkTIE. Y90 O#AA > 7 T 05k TR L T\ 5, Y90 oflik
Tk, I A=V KRFT Y90 #E5THAME AR IR 0% TE LT Y [25], Eckert &
Ziegler 1t Y-90 ~ A 7 1 A7 ¢ 7 BE D A FERLS & Hak L, Y90 O R WML ZBMA L T\ 5
[26],

@ EDEEFIC/2 Y 155518

AR & LTI, 1R E G 450 5 F/EDCRE Fie & OB A BE L EREFOAH L 5 2
ERFETONTND, £, FETOR LWHKIEFFEDA 72 &) &z 3720, a2 b &R
MWD, AT, A7 ZEMENRERFEIC VS5, EMFERECHTOREN, 2 A
MEMOBERIZ 72 Y R A HET 2 REMEZEMR L T\ D, £, BATREIE T D REiiE
AL & W o T OTERFRIENE K LT Y | BPUENRZ < 22T, Y90 & 7z EHRIE
WAEZENDZDDHETH D EHEHL VD,

PLENS Y90 OHBGITEIC~A 7 0 AT 0 7 OEM#EH L FEE TGO RKIZLY . 5%
HRIERRENRIAEND, —FH T, RIFFAEOYTE., HEMERE ERFEISENEE 2 A FOK
XRhMETHL LS 2D, AETR NOBEFIZIE, Y90 OEWNAEE K VL EMGIZ X 0 A
£ 2 B R O =2 A b AR ORI xS % B 72 Y-90 W% AV 7= il BR 2 L 5 ik
M B K2R/ YFCTE D, 22T, WREITIE Y90 OENAFEICHIT 728 L-ULBER D 5
D5y - A DO FTREMEIZ DWW TRFTT 5,

718,



JAEA-Review 2025-003

3.2 L VBRI OO UG B OMG

1 LSV BEIR > & FEBRIT Sr-90 & 43 L | EEH Y-90 ISHE 2 12 Dy T, K IE o Pacific
Northwest National Laboratory(PNNL) & & 7 ® Mayak (2 CEBERH 5211, Fi=. BN
RN THE L-ULEERNS Sr-90 20t L. EFRM Y-90 [THE L BAS & O - E I
L CWDAREMED & 5 [22, 271, & L IVEEIR N D OB RETT 272912, & L~V BEIR T O
Sr-90 JREIZHOWTIHAE L, mLU-VERTOIILHE - ORI, FHAE T 56 H % 258
B OB IEICRE RIFT 5720, ARNE, BEROEICET 5 & L~ULVEERT O Sr-90
EBEICZLOO, HAO Sr-90 BELLICLTIOEORFEZED L Z L L L, &L ~ULEE
WO - BHEOREIISEORF TR LA O e Uic, FEO &S L~V BER
o Sr-90 RIE A 8 IZFe# T 5, 9. EWNEEk® JAEA © NUCEF([15] & Lt o % —
[281icF1F D Sr-90 EETiX, 9.9 mg/L & 1.8X102 mg/L & 20 L WVENH D Z & RNbhro
72, NUCEF TIIFEIZFHALEL, MA 77BfE ) O Sr/Cs 4B /e E OWFE 2R TV D728, IR/
NEALTOWADATREMNEN H 5, B 7 — 0 L~V FEIR b BEIK 0 Rl I FE 4 P4 D R 3
EMZTWDHED, ZIFANYENSENL L TCHDAEERS D, 2 205 ENOE—HF7EH
BICH @ L VBEIR D e - ERRIREE L, 20 (S RREDOHE NS D Lbinole, — /T, 38L&
L CHEAN D & L~V BEHR 0 Sr-90 R E Z 787 % & . A > K@ Bhabha #f%Ef1 Cid. NUCEF
CRBED 9.9 mg/L Tdh-7- = L2kt LT, PNNL TiX. 2.3x10° mg/L T b 4 L 7= CTh
HIWBEAZ R L TV e, @ Lb-VBERIE, AR OB, BB O BT X0 R A A E
~PTHEBREECTHIRT 5L bbb, FROZBORREELH S, SENXENTRED
&\ NUCEF & L~V el Ric+ 52 L & Lz, £72. NUCEF IcBW\ T H AR
WECTHERENMNMETT2WEMELH 5720, NUCEF & fALHE Y % —0 20 [F0EE EE
L .NUCEF O 9.9 mg/L ® 1/20 DI TH 5 0.5 mg/L % F /s Sr-90 i L 3% L. 0.5 mg/L
~9.9 mg/L OFiPH TEHEH Y90 OMKGEFTHEMEIZ DWW TRETT 5, EEOLBBFIZBE T 5 K
AEREIICTET 5,

# 8 HEODE L ULEERT D Sr-90 #E [mg/L]  [15, 28, 29, 30]

F5ia Sr-90 [mg/L]

JAEA:NUCEF 9.9
JAEA: LB 2 — 1.8x10”
Bhabha Atomic Research Centre 9.9

Pacific Northwest National Laboratory 2.3x10°

|
—
©
|
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3.3 FEfu iz K O i O st

mm_%wf B L oUVBRIR T O Sr90 IIEAFIAE LTz, £ 2T, @\ LoULBER D Srr90
“%Tét ZED XD Ik K OGRS E D2 REICHETT 5, M LV 7R E DRl
S %ﬁzém TERTED LN TEY ., ENTH KT, 0B, REEHER SRS
ﬂf_ﬁm WZRRE S LD, AHEITIE, 9%5%#@[—1 LUV BER D> B Sr-90 % 4B C & B sk OBl &
HiE 95, £9°, Ehiskii 2 il M4 2 72912 Sr-90 O B2 CET 5, Sr-90 Offt#hE1X
BAEFF R[N T Y TV 5 Zevalin @ﬁiﬁﬁﬁ‘/ﬁfﬁfﬁ:ﬁ%ﬁ L TCHEH L7, Zevalin @fﬁﬁ'ﬁ/“f?#iﬁ
X, G SR B o T RE TR 200 R TH H[2], = 2T 4ER 200 £ D Zevalin &GS
51257 Sr-90 &4 HAEEMEE & L=, Zevalin @ 10 44y OB E TS K [27]
DOICERD>S 1.6mg Sr-90 L 3% E L7z, sEMlc >\ TiE, B KRTIoOERE SR I -, »
F O FHLIEREZE 200 FLRET H L HIEFERLEEIL, 1.6mg/(10 1) X200 & 7220 |
32mg Sr-90 - 4F LRHE TE 5, WIT, M 32mg Sr-90 % BT 5 72 DI M E e LUV BEIR
%%%ﬁ#é B LUV BERE T O Sr-90 X 0.56mg/L~9.9mg/L D72, 32mg Sr-90 % [H]
T 2720121%, 3.2L~64.0L ZFEM TUH T 2MERNH D LoD, ZORERNDAEEH L
EﬁmVAWVM@Ei ﬁL#%ﬁ+L&§f&étbﬁoko@Lﬁ%@+L&§%1
EZB L CHET 27201213, A% EE mL~B LEEOUHETH L L bd, €D
&E@%ﬁgfhhi\ﬁﬁﬁﬁ%%wﬁéﬁ%%kﬁf\ﬁ%%%?%hﬁﬁﬁf%é%f
oo LbNrD, LnL, REREDHREHETIIWMO PRI BRNETH LI L bbnd, KIT
BEARMZ 1 0 A TEE m~B LEEZ DT 2 FEE SR T 2% EIC OV TRFT 5, 2hvE
TIWTmVAWVW#%@ﬁ%AE4ﬁ/® YHERFZEICB W TEBEOH D FEE LT, fHlx
X X P IHESRCIT, 3% E F7)nBT 5 5([15], JAEA TORBRIFZEH D I &
%t%?@1@@%@%&&L~%ﬁ4LEET&U\%EEEMIL%kDZH%ET%éO
Wl A e 2 BE LEBEHEIX, 1RVARETHL, IFVTERNTOINETOE
EEEBET DL, HEFMAEEITUEAETH D LM TE 5, £, Z ORI RN O L
TRl b ARMb T 5, IX & N TRBREZE L72FEEOH D NUCEF(X )0, HifEF AL
ML &% Efir R e fisg & sl ¢ &, MERHMIT= 7 ) — M d B4 5510H & BR
fkTc& %,

UL®ﬁﬁ%%iiék Zevalin OFFEANMIGREICHYS T 25 Sr90 % @ L -~LEEIRD D
SBET D72 121X, Bl 21X NUCEF @ X 9 7 B o FHAL BRI S8 it 3% D a% i 73 do i Tkbis % 2
&ﬁﬁ%?%é&ﬂﬁ?%éo
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ARG TIE, BUNVBERICEEND RIICER L, ERAICHGEATHE T d 2 2 ifi 2 i
L7z, BARMIZIE, MUVBERICEEN TV AMED > B, E#RA RI & LTEANTHTZ
BHTWD Y90 Zafflixt SRR E LT, Y90 OB TH D Sr-90 O HIEMARE & & L~V B
RIZEHT 5 Sr-90 O &K OVE LUV BER DER LB F 230 U, SRR/ RE Kic, it
faiag o & LT JAEA N O BB JER% i C 0 FEHE rTREME A B AT L 72,

Rl OFER, mLULVEIRICE TN D Sr90 1%, ERAOENTFEICHYTI2ENGENT
WHHBEMER &V | @\ LV BEIRP O Sr-90 IREIC K o TH/NEE OB & E mL~% L)
TENFEICILET 2BOEEREH Y90 Z4AEETEZHRERH L Ebhote, £, HER
JLERFRAR & L CiX, JAEA ® NUCEF % 0 B ALERF 72520 C B VXIS S Al e CTd 5 & 37l L
776

P EOFMRE RN D, &L UVBER D Y90 F Sr-90 OyEfEIziE, /N O MVEE B (B
mL~¥ L) CENTELZHZ 2 RERH 0 . T ORBRIIRD 6L L& IT, A
% S OV A THIIS T & D ATREMED & D & Fam T 72,
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