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[1] Official Journal of the European Communities, Council Directive 2013/59/EURATOM: laying
down basic safety standards for the protection against the dangers arising from exposure to ionising

radiation, and repealing Directives 89/618/Euratom, 90/614/Euratom, 96/29/Euratom, 97/43/Euratom

and 2003/122/Euratom. (5 December 2013): available at https://eur-lex.europa.eu/legal-
content/en/TXT/?2uri=CELEX%3A32013L0059
[2] Stig Palm, Radiation protection notes for the TAT-group at the University of Gothenburg. Work

using astatine-211 (23 January 2018): personal communication
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SNMMI2018 [ZT a #%FBICBAT % KE D HRHIZDULVT Darrell Fisher {1 & U BIZ

Q1. Are you working (or have you ever worked) on preclinical studies using short-lived alpha
emitters (223Ra, 211At, 225Ac, etc.)?

Yes (specify alpha emitters, and institute, if possible)

YES. I have performed many dosimetry calculations for experiments in laboratory animals
using Ra-223, At-211, Ac-225, and Pb-212/Bi-212

Q2. Are you working (or have you ever worked) on clinical studies using short-lived alpha
emitters (223Ra, 211At, 225Ac, etc.)?

Yes (specify alpha emitters, and institute, if possible)

Yes. I have performed clinical dosimetry studies for patients administered Ac-225, Bi-213,
Ra-223, and Pb-212/Bi-212.

Q3. Can you take animals out of the control area while living after injecting
radiopharmaceuticals?
Yes

Q4. Are you working (or have you ever worked) in an institute that has a facility for production
of short-lived alpha emitters?

Yes (specify alpha emitters, and institute, if possible)

Yes. [ worked in a facility at Pacific Northwest National Laboratory that produced Pb-212/Bi-
212, Ac-227, and Ra-223 for shipment to others.

Q5. Is decay-in-storage (DIS) applied for radioactive waste in your institute?
Yes (specify institute, if possible)
Yes, at Pacific Northwest National Laboratory

Q6. Could you please list institutes in the US other than yours that are working on studies using
short-lived alpha emitters?

Name of institutes, contact persons (email), if available.

Prof. Tom Quinn at the University of Missouri, Columbia QuinnT@missouri.edu
Prof. Scott Wilbur at the University of Washington, Seattle dswilbur@uw.edu
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SNMMI2018 EEICEE T HiRkEG

B tylalvgk:
CE22: Alpha-Emitting Radiopharmaceuticals

B T—7 EE:
Safe Handling and Use of Alpha Particle Producing Radioisotopes in a Clinical and
Research Setting

/ Brian Serencsits”!

#HEt v ¥ 3 > CE22: Alpha-Emitting Radiopharmaceuticals 0) Safe Handling and
Use of Alpha Particle Producing Radioisotopes in a Clinical and Research Setting [Z35 0>
T, KERFHRFZEZNRC IZLHERA7IL T 7 RHEBSAERG{AZ S HT= RI
DEEZETEH D NUREG-1556 Vol 9 Rev 22 R UL, WEMEIE K DEHEEZENRENTLY
% NUREG -1400" O#A M E S h =,

Yy avABE LTI, AFE FHELSEML TV IERRA o KEO—RMTIE
] (PR, RELGLE) Mo, o HERADYRY . 2FYREBKIEC(ZET 55T
E 4 L L T Radiation Weighting Factors HUET#RINZE R 2 (= Quality Factor) %> Annual
Limits on Intake™. F=EBREORIZIZH T 5EUA o HLIEFAREORHEL OB/
TENntz, ALLIE. EERRFOFHEEZD—D T, WEIPCEOERICZK S RIFED
BEEZTLELOTHY . UT. BASHEERA o %ELENRE ALHEQC)HT
HHM. 18F LR D LMD o BN, BV R TRESN TS,
FZFE(ALI fE uCi) —  18F(50000), 227Th(0.3), 225A4¢(0.3), 224Ra(2), 223Ra(0.7), 21141(50)

=, LERWZZERELEYEFAERE - f/iE& LT, FEH o REORIBHEIE
KEBEBT H5-0DIEERAT— FHEge(HE IZERAE 80-120 LFPM)4>, PPE (Personal
Protective Equipment) & L THERAEBEDEm. Y— A A —2 D% - kGeF TR
f=o

*1 Brian Serencsits :

AO—=2 TR TRENAEVI—DERMEBEFETHY . BEREHARIZEITS
B HEMEDRLGER VAN ER, o B PET REZ SUKRLTHMFHRRIZK S
MARIEREEORNE L UHRERE. HoLITEN o DEYFEHHRGEEOHARE
ToTL %, (SNMMI2018 HP &kUY))

*2) NUREG-1556 Vol 9 Rev 2 outline

Title : Consolidated Guidance About Materials Licenses
URL : https://scp.nrc.gov/narmtoolbox/nureg1556vol9 rev2 012408.pdf
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*3 NUREG -1400
Title : Air Sampling in the Workplace
URL : https://www.nrc.gov/docs/ML1305/ML13051A671.pdf

*4 ALl (F£REERREIE) :

Publication 60(ICRP,1991,para S30)IZ#H LV T, 20mSv DRIAEMREICED | FRD
B EREOEREEM B)E LTERINTILNSD, £z, AL FERFER I LIS
AARICEHEEZNS,
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B tyialve:
CE73: Radiological Protection in Therapy with Radiopharmaceuticals; Prospects from
ICRP TG101

B T—7 EE:

Evaluation of Radiation Dose to Patients from Radiopharmaceuticals
/ Wesley E. Bolch, PhD

Dosimetry-Guided Personalized Molecular Radiotherapy
/ Darrell R. Fisher, PhD

Radiological Protection for Innovative Targeted Therapy
/ Makoto Hosono, MD, PhD

At v ¥ 3 > CE73: Radiological Protection in Therapy with Radiopharmaceuticals;
Prospects from ICRP TG101 (2§ VT, Evaluation of Radiation Dose to Patients from
Radiopharmaceuticals TI&. ZHAKF M EANOERBRETILEZF L O
ICRP53(1988), 89(1998), 106(2008), 128(2015)H & (¥ 5 fu, ICRP DA AKX < FEE IR
LHBRUENREFGROER L Lo TVS I MBS, F-. FHEEEZICED
% Biologically Effective Dose (BED : £¥IZRIEE) CHRIBMBHE REFMCAL SN
% Medical Internal Radiation Dose (MIRD), ') 77 LYV RA 77> FLADEBDFHBEAMNG S
nt,

Dosimetry-Guided Personalized Molecular Radiotherapy TIl&. “7 FIZRIMSTHRAE"
DEFEIZE, BEEORNCRETME . B5 (RHHEE) /(EEEBOMRAKRENE
BIREREICHBETHDCENFETF oD, K YFRLGTRIREZSHET 57=-0IC
[T, BRNCEF[IDOEEMNIAE. BEIUVRBFEENTARTHY .. S HITREHTEE
ERDBBRABEE LIVEBEOREMD-0., BE. BEEOKRETME Y L EEHEBOR
EEERICGHEST A ENEETHHIEER ST,

Radiological Protection for Innovative Targeted Therapy TI&. ICRP Task Group 101 0
BANSh, MERABAREDH L WVEREDEL L ERBLED=DIZ. BEAEDOR
HAFEZEDDHENBMTH S C ENRBN SN, FLMSHRRAREDRHFOHAREIC
DWTERSN, Y ¥ "Lu, PAc # EHFDERKRIRIS THEAMEML TLSHEIC
LT, &Y IEHEGHRETMO-OREIED BED EFEHL EQRRA, ELEHESH
TWAH I EARY EIFohT=,
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SNMMI2018 KRR 2 —HRKRICEHAT S

B RRE2—4%:
US DOE Tri-Lab Research Effort to Provide Accelerator-Produced 2>’ Ac for Radiotherapy: 2018
Update

mfEE%

BROOKHAVEN National Laboratory (LLF. BNL) ,
Los Alamos National Laboratory (L. LANL) ,
OAK RIDGE National Laboratory (LLF, ORNL) ,
U.S. Department of ENERGY,

National Isotope Development Center (LLF, NIDC)

SNMMI2018 RR # —REBRFIZFH VT, LANL - KevinJohn K& YRR A2 —[Z & S5
ARG STz, BWE. HEMICEHB I TS PAclE, PThPAc Pz RL—42 TR
TLICEDELDNETHSH. PTh DERHTH D PU ICIEHEDRIENH S -DF 1=
HEEEE LTEIRILF—MERFICKIEEIHATINATLDS,

Tri-Lab Effort” ICK 2B I RILF—IEIIFTD PAc QHEEIZTOVWT, HEEHF KLUV
PERDEIGETH S PThPAc DR L—F AT LE, IEFTHEE L 1z PAc/PBi
DIRL—REDUBRARFOHRE LR LIz, BiEFHAE© Direct labeling test [TH(T5
HBRIIFEETH >z, WM. S0mCi DEEMNTHE T, 1~2 FRIZIE 100mCi £ THEHT
Z & E#BEIZL TS (F3#(X National Isotope Development Center N) , §&. IL—F >
HEXEEELLTLS,

F1=. Tri-Lab Effort & Y 22°Ac M Pre-clinical M =8 Distributer IZE# - i TLY
5, £z, 2 DD USHEHHF LB LTL S,

SHROBIIZFEELE LT, Th 2—45 v FOAIEEX, DMF (FDA) ~D&EEF. YAc D
AERASH.EEBERTECOVTEIEZETMZI IBVELNHL SN TS Ac
THMH T L2BEREANENDFEILRY 5 < Dz vps, RGI| LRERE & 75 ST REME
H5bo

*1 The Tri-Lab Effort :

(DIPF (LANL) --+100MeV/250pA (routine production)

@ORNL,

(®Brookhaven Linac Isotope Producer (LAF. BLIP) --:66-202MeV. 165p

https://www.urotoday.com/conference-highlights/tat-10/96596-tat-10-us-doe-trlab-
research-effort-to-provide-accelerator-produced-ac225-for-radiotherapy-2017-update.html

2 -
D US patents 9,951,399 (2018 £ 4 A 8 H. LANL)

Title : Separation of protactinum, actinium, and other radionuclides from proton irradiated
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thorium target
URL : http://patents.com/us-9951399.html
@ US patents 9,555,140
Title : Actinium-225 compositions of matter and methods of their use
URL : http://patents.com/us-9555140.html

Kk
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