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et Tatam gz e —cro|
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JBKE: 20 mL in 100 mLE—hH—

R 5|=:30 L/min, 1 hr

% 5| B 605 ] with /A RIE

BBDIERE: pH 1 using H,S0,
pH 7 using H;PO, . buffer
pH 13 using NaOH
CHCl,

W51 . i8i%0.5 mL =5 HL

Ef 211At: 209Bj(q,2n)?MtAt. ANERES THLE
2Ra: NAIILERBEXASHIVIZHE

25Ac: 2°Th (RAAKFA) KYSILFLT

W Gxnits (-1 20Agk

&> 0SAKA UNIVERSITY
Live Locally, Grow Globally

AMRAERBEDOFRT)

OF{, & F: bS]

oMYA 74— (TLC)

AL S -z s
RERIBEI=Z VL 100 [CKBADILERDHETE
A R K S
-'! 1 i
,, ew,
i } 1 = : °
\ e WFIILE— —
’ [ EER— by | |
HFI1IL3— mm we wE 7L soo
+AA  AUHE RILL
AA 7 Za)LE B K. FRMESIEE T AD ) &I BiT S
TREGEER DO HITH: COTLCEE)
B IBBREHTOREER I"Ij.clzlizétL *llsf;f: - _
MI1Z JC(AA)SE
MAE (107/h)  acqA> () (SR
i3S 1143 TILA)EEE:
, ArE X ELRSIEETE
' +
i 262 HZ5<At0(0OH),
E+AA 0.82+0.03 D> AFREFES
ILHUME 6+4 g, EEMESH: -
AtO(OH). AtO*EHVETE
Z00MbA 0.8+0.5 . RS 3BT B AATRIN O A
W8T D IREEER OFIT#% TOTLCEH)
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W Frosts (-1 2 ARBENERROBR2)

Oil’iﬂiiﬁ(’éﬁ%&&ﬂi#ﬁ) ORBRERR (RES LFED 7 8)

1 e 10l —T1— K. 100 mLE —h— RYF1—7 A\

80} | 15mL zryOFa—7 1 &1bmL ¥ 4 7 0 | '
A o R [ AER(PE)
1} % | DLE, RULEH A
£ 4 | RELPT VRSO it
= ‘ BEO O E KT o |

20 i ° 1 BALMIZRY ER @ Q

0 =] 0 jm =] 0)%5&?';%&%&[3: e,
5 U Ay 18 - Rt
PHT pH7 pHT PH13 ﬁi MY DN ET b5 14 B
b,
SH= 2 ;_._',:El — -] N 373
OmARAE e RESIRIEICE TR EINE
10 - — B HRMEICKTD ARE %
5 : : ‘ ‘ TR, — -
. 100 vk WEhOEHG. E B o2z
s . Moy g ST FEECHALLTL  E=—IVERMA) 0.03=0.01
3 e | B B (D& E=—LEOGH 0.02+0.01
g’ T gl — \ =77 LTI, 2B B0 L 0052001
2 S PH 7 (+R) P TR R 1% : _
= 102 el 1R\?““‘--‘“"‘?—-’ LUTFEHD, Bt =IMRIEICB 1+ AR E
SN | BT RSEERY EURE / %
10 — {0 & 37 - > ST 1011
1 2 3 4 5 BETHD E=—L%(R) 0.020.01
Number of washes et = 0.02=+001

W HED (1-1 PRaORBEEROHE)

OXRBRME 1. Ra-223BLUZDFHBEEMFICRN-219)D5E TRHEULI-#ZEDRE
2. EEOERIZEICEITARBERE
3. Rn-219D R EDREFIKFIE
OfER Ra-223[FBIEEM DM RENRERF(5.4 Bo)Rim o=~ FEH&ELT =,
1. REILE=#FEDEE(Pb-211, Bi-211Z4& H) 3. Rn-2190 7 & = A & RER
8.8+ " Bi-211 — 223RaCl, aq. T4t #E : 7.4-9.5 MBq
8 50 | o _ 0.016- ;O_Oj";'-_ (]
= nc:m 0.014
% 7.5 3 211B; &%0,012 223RaC|2 [ ;
£ 21 (351 keV) E EHRER
& e (P4%521k1eV) k. g oo RATL E
o5 17 /- Y
. 2 10 mL 50mL
Po-2NDF B THES 580 ° 2% am E—n— ]I: n—
Ra- 2231(3:7‘& < ﬁjj AMDRN- 219t 2 0.004 Micro 2{&@
60 T . 2 Tube = 20mL
0 422000 4000 6000 8000 10000 12000 14000 16000 =) 0:0025] 7K .I:—7J—
Time [s] =
2. RIRORBRIZEZ BT LI REFRE oo 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
. Rn-223 Rn-219 Rn-219 Surface area [mm?]
FRRE mgw  moE i ZRa{R /A T IL (AR mm)OEE
&S ND. N.D. Pb-211 AMLE-RKETH->TH., BEXHARKT S
- v RHERA 2ORND BN (1R H = U1.3X10°LLF
BLAE  ND. ND. geBoFE | 5Ly UUERALTHETAOTEERMLAL
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W G0 2 BARBENERROBR LX) "=

OFEIME 1. 225AcORE, REFL. HFKFREEOT—2IEF
2. AR BILRERICBITA25AcORENE . REFL. BEKPRED
T—AEE

=+
REENERR | O%%
PTFEZAME—, L. 1. 2°AcORERE  REHR. BIKFRE
4 8 0F g 13po | BRI = =R
Feed through /PEN!W)L ‘L\ biad
i BINBER
pu I H . M, ‘
f‘ 000 2000 3000 4000 Btk
I _| Channel T B
Low valume Braber . ,
sampler Mﬂ,gng;ﬂ,‘m; 225ACEK *’:I,wa'{f,;iﬁj\jb i RaES
. 1E:8_ 1E-7. 1E%6. 1E'5. 1E4
2. EAMERBILZEERIZE T H225Ach B E Dispersal rate Ac-225 (/h)

8 (= kB 2ACT T DB F (BE Tk
KRR H (T B 2SACTRENE BT (BRi KRR AR SOACKIIOIRE (BHEKER)

WatRELL (Ri&1&T %)
EERIRME ACTRERE (%) 225 221E, 213;
EES N.D.* * 2557 cH HH IR R 1B B <8.6E-03 2.2.E-03 1.9.E-03
o (7%) K i 2\ <4E-03 2.8.E-04 2.5.E-04
BEDhoE N.D.* 3EB <5E-05 <4E-05

! Eﬁ R (1-12 BIYEERIZH (152 AL, 22°Ra, PAc oumummn
| &X/,EI]IE)

O EMIRBRICHT S IREDRER, REBR.
BEKPiREDT —S G

« JEHFNARBLSIESRE(CHS VT, 5.
BBy, WRmET (LY. HES—SEE |

HES—SE RS T MRICHE (IR : 3,300m3),
| SEEOS FO—ILERILE—4—(25C). S
SESRTINE (50£5%)
BKICIE RS RR— K7 H— (AUT>DILER),
BRI FCRF-1 (VERRES, AUT>ILER).

CPTBREAE, REOHEKOEATS EHmARD oLy Lo T, EEeat
BEEDNEEEmRLUEZ (K1) . 1,200 m?/g
O mE (=1) %% “» T4 ME . KB RIORLTAE,
i 1 e DSD/D HET -2
. . o LTHRORUVEE, R—/(—FAILTHERD, FBK
— BR, BIOREN SO TIRINDRE ($E BB R L, FAE e CEIR OO
WTHIE, Eq 1. EEREIERE
— PERORELESRSE D 1LY Tt WINORBERERE SN SyRERBLTH>
T RAD>FZBWTHE (228Ra, 225AcDVHRIFEEAR
- i IR SN B, 15-1000 keVETDETDHDI>
— as Lo, il B B V=1 O
23R EEIN S D, R (CKDRENIER hEEUZ L)
BN,
— 2BACHESEMIN SDEKRICHITIREE L R 1. BUIH SOREIRG(%)
WK, BDEEAENIFHICER LR, 211AL *?Ra 225Ac
% 1D EE EHRA EE EE % EE
O =2 24hr 24hr 24hr 48hr 24hr 48hr

— 211At. 223Ra. 225AcOWL\SNEREINGIEIS BR#84 [42.150 |66.950 |64.010 |64.012 (16.125 [12.625
BEBEYCERITNL. (FE AT S48 | 1.350 | 0.000 (25.090 (24.590 [39.485 (37.415
W ERTENTE, S, EEaasiEn #* 1.630 | 1.300 | 1.080 | 0.560 [16.250 [19.080
EESHIN3ERICE. BEOHERYIOE R 54.730 |30.380 | 9.800 |10.830 [28.140 |30.875
DI/WNCTHDR[EDITDCENTFETHD MR 6136 |1.370 |0.020 |0.008 |0.000 |0.005
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« RFODER (FBRERNTEE., BRERERCEDPH (CEHRDRIRZ
T EIEKD BRILKPIEBRIEENTE D L 2R L.
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ZERICNFIBRICEERL. BRI SREZRELT.
- BEREMRE < (FFER SN DT,
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ERT ST IRAIE SR
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W= A—FEBOBRICEETE I
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— ERIF. 2°RalFERSKELTORANIFEAETH S,
CDEE . NATIVIZHAL, VI OERNS=OH "R ERHRIRET S LT
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— HEREBYDHKEARIERAAIRE,

O 28Ra, BAcHENYIKER  22%Ra. ZADEIMO S DREIXIFLAE L
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AR EORRUGHOZEFMTILI7TRBEZEOSENLGZEEEDEODAANSAVKE
EEA AR DOFAERBROBEREZRFTA . REDBFEDRRAZLUTDOIERICEHELf-, CITI,
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[1] SAFETY PRACTICIES/REGULATIONS AT THE LABORATORY

1-1. Do you have not only annual limits for the use of radioisotopes. but daily/monthly/quarterly limits?
max 1, 200 MBq At-211 (at any time)

max 10, 000 MBq Bi-213 (at any time)

Max 200 GBq of ALL isotopes (at any time)

Max 20 GBq of class A and B isotopes (at any time)

1-2. Which model do you use for estimating the discharged activities?
[Direct\ site-specific, and individual measurements by a medical physicist

1-3. We would like to see examples for estimaing release amount of alpha-emitters into the environment,

We work in a double-under-pressure lab (glove box and fume hood in "sealed" low-pressure lab).

We regularly measure exhaust filters and have never been above detection limits.

Total activity released (waste. sewerage. air) is individually monitored by a medical physicist so that possible
dose limits to the public is well below the legal limits.

1-4. Examples of estimation about the internal/external exposure from alpha-amitters to radiation workers.
External exposure is monitored by radiation detectors.

Internal exposure was previously measured in a whole-body counter available in our hospital.

After several years when only extremely low amounts were measured, we do not use the whole-body counter
any more. In our experience, we all receive less than 5 mSv per year (internal and external) from handling the
various alpha-emitters (At-211. Bi-213. Ac-225).

1-5. Examples of estimation about the internal/external exposure from alpha-emitters to public.

We have not found any exposure to the public since we work in a restricted area.

We did measure slightly elevated levels (~10uSv/h) outside the lab (from high-energy gammas in At-211 decay)
when distilling astatine.

We solved this by restricting also the areas with elevated levels to the general public when using astatine in the
lab.

1-6. Which unit do you employ to assess these conditions?
[We are allowed 20 mSv/a. but are always below 5 mSv/a (as measured by dosimeters replaced every month) ]
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Occupational Radiation Exposure of the Eye in Neurovascular Interventional Physician

All Day Room: NA Digital Education Exhibit

Awards
Certificate of Merit

Participants

Mamoru Kato, PhD, Akita, Japan (Presenter) Nothing to Disclose

Koichi Chida, PhD, Sendai, Japan (Abstract Co-Author) Nothing to Disclose
Toshibumi Kinoshita, MD, PhD, Akita, Japan (Abstract Co-Author) Nothing to Disclose
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Noriyuki Takahashi, Akita, Japan (Abstract Co-Author) Nothing to Disclose

Tomomi Omura, Akita, Japan (Abstract Co-Author) Nothing to Disclose

To understand the importance of correct an equivalent dose limit for the lens of the eye of 20 mSv/year To understand the
importance of radiation protection of the eye lens of neurovascular interventional physician To emphasize the usefulness of a direct
eye dosimeter for correct measurement of the occupational dose in a clinical neurovascular interventional radiology (Neuro-IR)
setting

TABLE OF CONTENTS /JOUTLINE

Evaluation of eye dose of neurovascular interventional physician and related factors in Neuro-IR procedures Occupational radiation
exposure {(eye doses) of two neurovascular interventional physicians were measured using the direct eye dosimeters (DOSIRIS) and
the personal dosimeters (neck badge). Reducing the radiation exposure eye dose Understand the usefulness of using lead eye
glasses protecting eyes from scattered radiation. Summary: Incidences of radiation-induced depilation and skin injuries have been
reported because Neuro-IR procedures tend to require an extended fluoroscopic exposure time and repeated digital subtraction
angiography. Thus, it is important to measure the radiation dose in the eye for Neuro-1IR physicians. The eye doses evaluated using
a neck badge tended to be overestimated. For this reason, occupational eye doses of Neuro-IR physicians should measure with

DOSIRIS. -
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Radiation Protection Dosimetryis (& St t=,

Kato M, Chida K, Ishida T, Toyoshima H, Yoshida Y, Yoshioka S, Moroi J, Kinoshita T. OCCUPATIONAL RADIATION EXPOSURE OF THE EYE IN
NEUROVASCULAR INTERVENTIONAL PHYSICIAN. Radiat Prot Dosimetry. 2019 Jan 9. doi: 10.1093/rpd/ncy285. [Epub ahead of print]

OCCUPATIONAL RADIATION EXPOSURE OF THE EYE IN
NEUROVASCULAR INTERVENTIONAL PHYSICIAN

Mamoru Kato"™*, Koichi Chida™?, Takato Ishida', Hideto Toyoshimu', Yasuyuki Yoshida®,

Shotaro Yoshioka®, Junta Moroi* and Toshibumi Kinoshita'

'MDepartment of Radiology and Nuclear Medicine, Research Institute for Brain & Rlood Vessels-Akita
2Course of Radiological Technology, Health Sciences, Tohoku University Graduate Schaool of Medicine
3Department of Radiation Disaster Medicine, International Research Institute of Disaster Science, Tohoku
University

YDepartment of Surgical Neurology, Research Institute for Brain and Blood Vessels-Akita

*Correcsponding author: kato-mamoruiakita-noken.jp

Received 16 July 2018, revised 22 November 2018, editorial decision 30 November 2018;
accepled 12 Decenther 2048

Neurovascular infervenfional radiology (neuro-TR) procedures fend (o require an extended Muoroscopic exposure time and
repeated digital subtraction angiography. To evaluate the actual measurement of eye lens dose using a direct eye dosemeter in
neuro-1R physicians is important. Direct dosimetry using the DOSIRIS™ (IRSN, France) [3 mm dose equivalent, IIp(3)] was
performed on 86 cases. Additionally, a neck personal dosemeter (glass badge) [0.07 mun dose equivalent, Hp(0.07)] was worn
outside the protective apron to the left of the neek. The average doses per case of neuro-1R physicians were 0.04 mSv/ease
and 0.02 mSv/case, outside and inside the radiation protection glasses, respectively. The protective effect of radiation protec-
tion glasses was approximately 60%. The physician eye lens dose tended to be overestimated by the neck glass badge mea-
suremen(s. A correct evaluation ol the Iens dose [Hp(3)] using an eye dosemefer such as THOSIRIST™ iy pecded for nearo-1R
physicians.

33
Radiation Protection Dosimetry (2019), pp. 1-6 doi:10.1093/rpd/ney285
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