Rod Wimmer, Ph.D.
1149 Yellowstone Ave.
Billings, MT 59102

United States Nuclear Regulatory Commission
Region IV

611 Ryan Plaza, Suite 100

Arlington, TX 76011

Dear Mr. Everett:

Dr. John Hanson applied to the NRC in 1983 co be listed as an
authorized user of radioisoto?es at St. Vincent Hospital in Billings,
MT. At that time, Dr. Hanson's request for licensure was rejected

by the NRC because he lacked the radioisotope training required by

the commission for an authorized user. Because Dr. Hanson has had

100 of the 200 hours of basic radioisotope handling experience,

it was decided in consultration with Mr. Jack Whitten of our office
that perhaps Dr. Hanson could complete his basic radioisotope handling
training here at St. Vincent Hospital under my direction.

Dr. Hanson has followed my curricula (Appendix B) and listened
attentively to my lectures and solved numerous problems and I believe
that he has fulfilled the requirements for licensure.

The lecture materials used by me came from the books suggested by me
for Dr. Hanson. Following the tutorials Dr. Hanson was required by

me to solve selected problems out of the AAPM and ACR publication
"Problems in Physics for Radiology Residents". This book was selected
by me because of its familiarity within the radiclogy community and its
availability.

To adequately assess Dr. Hanson's understanding of the materials
presented to him, I had him solve many problems from the ACR booklet.
The problem sections assigned and solved are given in Appendix A.

In those circumstances where I felt Dr. Hanson's answers were insufficient,
I discussed his result and corrected any misconceptions he may have had.

I have rept a log as to the number of hours (Appendix C) we have spent
togetner on this project and I feel that his has made up his basic
physics daficiencies and should be placed on the license of St. Vincent
Hospital. 1 have included a signed preceptor statement. I have
discussed my tutorial with the Radiation Safety Commitrtee and I have
included their endorsement of this project.

I have included a copy of my American Board of Radiology Certification
as proof of my training and experience for conducting these tutorials.

If there are any questions, please feel free to contact me at
St. Vincent Hopsital. I have included a statement certifying the
number of hours Dr. Hanson spent on his supplement training and

experience.
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Section 1

Section 3

Section 5

Section 8

APPENDIX A

All problems except the G section (this section deals
primarily with electrical production of x-ray). Section
1 was designed to teach the student about simple mathe-
matics, §raphs, trigonometry, atomic and nuclear physics.
The total number of problems solved was 45.

All problems. This section deals with radiation absorption
and measuremants. A total of 62 problems.

This section deals with radionuclides. All 100 protlems.
Radiation protection. All 36 problems.



APPENDIX B-1
Course Outline

Radiation Physice and Instrumentation
Reading materaial: Medical Radiation Physics by William Hendee
Chapters 1-3, 7, 9, 12, 18 and 20.
Topics
Photon & particle radiation:

Electrons, neutrons, alpha particles, positrons, proctons,
gamma rays, x-rays, pair production, Auger electrons.

Ionization:
W/e, LET, quench, electron, roentgens, Kerma

Decay spectra:
Atomic number, atomic mass, conservation of mass,
conservation of charge, mass number, alpha decay, positron
emission, electron capture, gamma emission, energy levels,
decay diagrams, isomeric transitions, half life, internal
conversion, specific gamma ray constant.

Theory and operation of spectrometers:
NaI, photomultipliers, light production and abscrption,
scalipg circuitry, dead time, resolving time, pulse
formation, energy discriminators.

Gamma cameras:
Nal, resolution-spatial and time, photomultiplier tube
arrays, energy discrimination network, collimators,
temperature and shock sensitivity, large and small camera
characteristics, crystal aging.

Survey instruments:

Ionization, GM, limits of both types, film as a dosimeter,
geometrical sensitivity, energy sensitivity, calibration.

Dose calibrator:
Operational theory, calibration, accuracy, NRC requirements.
Statistics of Nuclear counting:

Poiesion statistics, Gaussian statistics, Chi square,
counting above background, check sources, count rate.

Instrumentation quality control:

Need for QC, methods, camera tests, dose calibrator, survey
instruments, computer quality, control assistance. yé‘0?‘0



APPENDIX B-2
Radiation Protection
Reading material: Radiation Protection by Shapiro
ALARA agreement by USNRC
NCRP 33 & 34
Topics
Methods of radiation protection:
Time, distance, shielding, radiation penetration, internal
exposure protection, primary barrier, secondary barrier,
uncontrolled space, controlled space.
Dose limits:
Occupationally and non-occupationally exposed personnel,
lifetime body burden, rational for MPD, background levels,
qualtiy factor, RBE
Sources of radiation exposure:

Patient, syringe, vials, wasce, spills, gases, generator
elution, background.

Estimating exposure:

MIRD, CRC handbooks, drug inserts



APPENDIX B-3

Interaction of Radiation with Living Systems

Reading material: Radiobiology by William Fabricont

Topics

Target theory:

Sensitive volume, direct action, target size, single hit,
multi hit, logrithmic response, survival data.

Oxygen effect:

Decreased survival with oxygen, LET, greater free radicals,
peroxide formation, antioxidants.

Review of molecular biology:
DNA, base pairs, chromosomes, radiation and the cytoplasm,
radiation and the nucleus, basis for genitic damage,
mutation, cell sensitivity.

Radiation effects-cellur and whole body:
Direct effect on chromosome, chromosome fragmentation, dose
effect, LET effect, effect of stage of c=ll life cycle,

nucleus is sensitive volume, total body radiation, heiarchy
of radiation sensitivity: hemopoietic, gastrointestinal, CNS.



APPENDIX B-4

Radiopharmaceuticals

Biological pathways for unlabelled radioisotopes:

1-131, P-32, Tc-99m, Xe-133, Xe-137, I-125, In-111 others,
chemical state, metabolic pathways.

Biological pathways for bound radioactive tracers:

Tc-MDP, microspheres, bone agents, kit safety and quality
control, biological half lives.

Requirements for Radiopharmaceuticals:

Pyrogen testing, sterility testing, isotonicity, shippini,
shelf life, labelling requirements, generator construction

Adverse reactions to radiopharmaceuticals:
Package inserts, labelled and unlabelled substances.
Dosimetry for radiopharmaceuticals:

MIRD calculations for liver, thyroid, lung, bone, bran and
fetal dose for pregnant patients.

Ke0760



APPENDIX C

Educational Log for Dr. John Hanson
Prepared by Rod Wimmer, Ph.D.
Start: June, 1984 to September, 1985

SUBJECT HOURS
Radiation physics and instrumentation 90
Radiation proection 45
Mathematics of radioisotopes 15
Radiation biology 30
Radiopharmaceuticals 40

Number of hours 220

Number of hours from previous training 100

Total number of hours 320

Supplemental training given by Rod Wimmer, Ph.D., under the
direction of Dr. Jon A. Anderson, M.D., listed as an
authorized user on license number 25-07553-01.

/U:/ /\,J/T;/IZLL_.

Rod Wimmer, Ph.D.

A. Anderson, M.D.




NRC FORM 313M SUPPLEMENT A

9:81) TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

U.S. NUCLEAR REGULATORY COMMISSION

1 NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER

Dr. Jon A. Anderson, M.D.

2 STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINE

Montana

3. CERTIFICATION

 SPECIALTY BOARD o CATEGORY MONTH AND YEAR CERTIFIED
A B c
Radiology
4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
S ¢ AT "TYPE AND LENGTH OF TRAINING |
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
A 8 COURSES EXPERIENCE
({Hours) (Hours)
0 [ D
4. RADIATION PHYSICS AND
INSTRUMENTATION 6/84 to 9/85 80 10
b RADIATION PROTECTION 6/84 to 9/85 40 5
- = e P
¢. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT 6/84 to 9/85
OF RADIOACTIVITY ]0 5
d RADIATION BIOLOGY 6/84 to g/‘85 30
o S = T
» RADIOPHARMACEUTICAL 6/84 to 9/85 30 10
CHEMISTRY

5. CXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent E xperience)

Pulmonary function

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
TM099 1 curie Elution 9/85 Human
Xe133 20 min. Kit preparation

9/85

NRC FORM 313M Suppiement A
9.81) Page 5
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wste s NATIONAL NAVAL MEDICAL CENTER
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o N 25 November 1977
= Rl
Vg
e e
r Dr. John V. Hanson
~0.5.C. 135
Walter “Reed Arm_y Medical Center . -
Washington, D. C. 20012
.
-
H 4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
1 | ; [TYPE AND LENGTH OF TRAINING |
i LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S) OF TRAINING LABCRATORY LABORATCGRY
A ] 8 COURSeS EXVERIENCE
(Hours) (Hours)
| c , o
r oy
| |
. RADIATION PHYSICS AND H
" INSTAUMENTATION 19 Sept to 7 Oct 1977 (4 | 6 :
\ { i
B \ |
H | i
| b. RADIATION PRUTECTION 19 Sept to 7 Oct 1977 l 4 l '
| I
¢. MATHEMATICS PERTAINING TO | i
THE USE AND MEASUREMENT :
OF RADICACTIVITY 19 Sept to 7 Oc§ 1977 ‘ 16 { 3
\ |
d. RAUIATION BIOLOGY 19 Sept to 7. Oct 1977 13 .
g -
. RADIOPHAPNIACEUTICAL
CHEMISTRY 15 Sept to 7 Oct 1977 3
] o
Tre training and experience indicated above was obtained
under the supervision of:
3 -
3 - e —"*—.—-——"\. -——-.‘r—:——' -c -
Rithard Fu. (Jeprer, COR, s YSN
; Head, Nucleay Medicine Braach
: 108



roam NRCI1IM-SUPPLEMENT B
(8=78)

U. S NUCLEAR REGULATORY CCMMISSION

PRECEPTOR STATEMENT

experencs, COWIN & sE0&rAD sTaEMeNnt from eecn.

-

Sucolement 3 must ba complamd by N8 a0pLICINt physician’s preceptor. [f mors than ane preceg(or (s necez=ary 0 gocument

1. APPLUCANT PHYSICIAN'S NAME AND ADORESS

KEY TOCOLUMN C

FULL NAME

Johh V. Hanson, M.D.

PERSONAL PARTICIFATION SHOULD CONLUST OF:
1 Supervised Bxaminenon of Catients 10 Getermmre Me watatslity for
FACEOISOTOOM CIAgNONiS ENA/OF trestment and recommenaenan for
Prescn Ded COMgR. -

STREET AQDMESS -

! 2okl sboretion (0 0o culibration and scTual aamin trEDON aO e
o the Datent INCILANg CIICLELON OF TE rRdEton doss, rneted
Masurements and plottng Jf asta,

-
o w—

ary ] STATR | =iF COCa

.
J-Adequats Dencd of Iraining 10 anaple oRyBCaN 10 Mmana'e i CesTihve
oatienta and 101w Catien s (Nrough & egn oes anc/of owe af
trearment,

2 CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN

| | aonE MAGING

NUMBER OF
CASES INVOLVING COMMENTS .
|SQTOPE CONDSITIONS DIAGNGSED CR TAEATED PERSONAL [Aaginansd infammanon o coyrwmen 3 may
PARTICIPATION Sw sulem oed i Gupliate On sparse e )
A 8 ; c o
| IAGNGSIS CF THYRGID FUNCTIEN | 139 |
CETEARMINATICNM OF 8LCCO AND | ]
£.0CO PLASMA VOLUME 4 4 ‘
1131 | LUVER FUNCTION STUDIES | 2 ]
o f
125 | FAT ABSORPTICN STUDIES, | —- '
KIONEY FUNCTICN STUDIES | 20 }
IN VITRC STUGIES | 60 |
P u=J/7, LO=J0 |
¢ "™MER Diarnosis Pernicinus .'.nfwﬁt-L! 5 ]
1128 | CETECTION OF THROMECSIS | — |
k131 | THYRGID IMAGING l 5 '
| pm |eveTumeoRr LocauzaTiON L
r Se-78 | pANCREAS IMAGING | 1
- » -
Re8X | asteanograrmy (In-111) l - e
o1z | BLOCO FLOW STUCIES ANO ‘ -y .
PULMONARY FUNCTION STUDIES | 20 -
sa=0/ -
OTHEA umor and Abscecs Imagine ‘ 30 '
= | 3RAIN IMAGING | 200 l
CARDIAC IMAGING | 2 | ’
THYAQIC IMAGING | 50 |
SALIVARY GLAND IMAGING |
Te@9m | 3L 0C0 PCOL IMAGING I
PLACENTA LOCAUIZATICN 1
UVER AND SPLEEN IMAGING | 200
| LUNG IMAGING ‘ 3 ° !
|

o S S DN S
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PRECEPTOR STATEMENT (Continued)

4 CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN Canonuved)
NOMEETR OF
’ CASTS INVOLVING COMMENTS
i PERSONAL (Aaditional informebon or comments mey be
ers ‘ CONDITIONS DIAGNOSED OR TREATED PARTICIPATION womirmd in Quplcem on mperes heets, )
| A | B c D
2 I TREATMENT OF POLYCYTHEMIA VERA,
Ranbe) | LEUKEMIA, AND BONE METASTASES o
| el2 | vraac -* —
| tcomant INTRAZAVITARY TREATMENT i
; © | TREATMENT OF THYROID CARTINOMA | —
'.1 3' 7  (———
| | TREATMENT OF HYPERTHYROIDISM ] el 3
-
\ As183 | INTRACAVITARY TREATMENT ’ - .
Coéd l}NTERfﬂﬂA;TREATMENT —— .
or -
Cs+137 | INTRACAVITARY TREATMENT w0 -
k1 o »
g l INTERSTITIAL TREATMENT .
17-182
Tooﬂ | .
! or 'TELETHEAAFVTREAxMENT -
Cs137 [ g
SM0 | TREATMENT OF EYE DISEASE i -
| RACIOPHARMACEUTICAL PREPARATION ! - f -
ey
| P2 | cEmenaTOR i 4
HilY | -
[ iy, | ceneraToR } — ‘
To®om | AEAGENT KiTS i 8 |
COther | .
]
|

1 July 1977 - 31 August 1977
L July 1978 - 31 August 1978

640 hours

2 DATES AND TOTAL NUMSER OF HOURS RECEIVED IN CLINICAL RADOOISOTOPE TRAINING

-
-

¥ -
.

‘4, THE TRAINING AND EXPERIENGE INDICATED ABOVE
! WAS OBTAINED UNDER THE SUPERVISION OF:

& NAME OF SUPERVISOR

Robert J. Kaminski, M.D.

. /é} M/ﬂ//%

& NAME GF INSTITUTION :

Walter Reed Army Medical Center

& MAILY'G ADDRESS

= ns.sno!(s SIGRATUAE
7. PRECEPTOR'S NAME Ploase rype or pont)

Robert J. Kaminski, M.D.

LTC, MC

L 6825 " 16th Street, N.W. Chief, Nuclear Medicine Service
e CITY 6, Laic
Washington, D.C. 20012
19, MaTeri LiezhNoz NUMBERIS)
|  08-01738-02 25 July 1979
FORW va-J‘lJAbSU’F.EMENT 8
(=78,

Page 7
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