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1 othee of the vice President for Student oeseloprnent
Boynton Hea!th Service
Environmental Health & Safety .

|410 Church Street S E.
l Minneapoks, Minnesota 55455

JLA L [ ZG, (9CIO(612)626-6002 A

U. S. Nuclear Regulatory Commission
Region Ill Office,13ldg 4
799 Roosevelt Road |

Glen Ellyn, Illinois 60137
-

Attn: Materials Licensing Section 8
.

3

Gentlemen: m

$ 'y

Enclosed is a " Statement of Intent" from the University of Minnesota, which will serve
1 2

to satisfy the requirement for financial assurance for decommissioning under 10CFR Parts 30,40,
g

70 and 72. The University of Minnesota Licenses covered by this financial assurance statement.)
are as follows:

ca'
~

1. NRC Broadscope License # 22-00218-29 (covers radioactive materials storage and use
of radioacitve materials in the University Hospital and Clinic, and in all Health
Sciences use areas on the Minneapolis Campus)

2. NRC Broadscope License # 22-00187-46 (covers research and educational use of

radioactive materials at the remainder of the University of Minnesota Campusesand Facilities)

3. University Radioactive Waste Management License # 22-00187-49 (for collection,
packaging, storage and disposal of radioactice wastes generated under the two NRC
Licenses listed above)

Please amend the NRC Licenses indicated above to incorporate the attached
" Statement of Intent" from the University of Minnesota.

If you have questions concerning the " Statement of Intent" please contact me.

Sincerely,

UbbM W
Jerome W. Staiger
Radiation Protection Officer

cc: Gus Donhowe
Robert Dickler

[ RECRIVEDCherie Perlmutter
~ ' 7[v' - :

;

juhe Sweitzer
a * * * ' JUL 301990Katherine Cram

rav rhomrson '"-
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STATEMENT OF INTENT

The Regents of the University of Minnesota offer this
Statement of Intent under 10 C.F.R. Parts 30, 40, 70, and 72.
The University of Minnesota is c. state-chartered land-grant
university.

The facilities covered by this " Statement of Intent" con-
cerning financial assurance of decommissioning costs include the
following:

1. Radioisotope storage and use facilities authorized
under the University's two NRC Broadscope Services
(#22-00187-46 and #22-00218-29). There are approxi-
mately 700 use areas including nuclear medical, thera-
peutic radiology and a large number of radiotracer
research laboratories authorized as use areas under
these two licenses. The University Radiation Protection
Programs routinely survey all of these authorized use
areas for contamination and radiation exposure levels to
document compliance with license conditions. We routi-
nely decommission several use areas a year as a asult
of staff turnover.

2. Radioactive waste storage and disposal facilities under
University NRC License #22-00187-49. This license
covers all radioactive waste processing, final
packaging, decay storage, and temporary storage areas
(about ten areas) for radioactive waste generated under
the two NRC licenses listed above. Again, these areas
are routinely surveyed by the Radiation Protection
Program to assure compliance with license conditions,
and each drum of waste is surveyed for exposure and con-
tamination levels before transfer to the storage
building.

Based on our experience with decommissioning use areas, we esti-
mate an average staff time requirement of 1/2 day per use area
(laboratory) for decommissioning. If all use areas were required
to be decommissioned, this would correspond to 1.5 full time
equivalents for one year or approximately $50,000.00 for staff
time to accomplish decommissioning. Costs for shipment and
disposal of radioactive wastes from these decommissioning activi-
ties would be less than what is currently required to ship and
dispose of the radioactive waste now generated in a one-year
period from all of these use areas. This cost is approximately
$150,000.00 annually. Therefore, the total decommissioning costs
projected for the licenses listed above would be less than
$200,000.00.

The Regents will obtain funds for decommissioning any of
these facilities when necessary.

CONTE 0tNa 0 0 1 b
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The signatories below, the Senior Vice President for Finance
and Operations, and the Director, University Hospital and Clinic,
are authorized under the Regents' Policy on felegation of
Authority (attached) to represent the University in this State-
ment and transaction. There are two originally signed duplicates
of this Statement, noted by the words " original" or " originally
signed duplicate" in the lower right-hand corner,

4!J f !90
_,_GORDON M. DONHOWE

flDated:

Sr. Vice President for
Finance & Operations

University of Minnesota

&

/Dated: __ g/ffL_____ _ _ 7 ,2,
ROBER M . -11 K L E[_ _ __.

_____
.

Director
University Hospital & Clinic

ORIGINALLY SIGNED DUPLICATE

|
|

|

|
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DELEGATION OF AUTHORITY l

RESOLVED, that the Regents of the University of Minnesota hereby
delegate the following authority to the corporate officers and officers and
employees of the University of Minnesota as hereinafter listed:

Cornorate Omcers

The President, or Chair or Vice Chair, and the Secretary, or the Treasurer
,

of +he Regents of the University of Minnesota are hereby authorized and i

empowered to execute all contracts, deeds, powers of attorney, releases, :
assignments, satisfaction of mortgages, and all other instruments relating to real l
property transactions and certificates ofindebtedness, and all other transactions
or duties customarily devolving upon said omeers of the corporation. l

President. Senior Vice President for Finance and !
Onerations. Treasurer. Controller. or 1

Assistant Controller

The President, the Senior Vice President for Finance and Operations, the
Treasurer, the Controller, or the Assistant Controller are cach hereby authorized
and empowered, on behalf of the Regents of the University of Minnesota, to:

1. Execute all contracts, agreements, and all other instruments with
the Government of the United States, or its agencies or subdivisions,
and with nonfederal sponsors of research, training, and public
service programs.

a) This authority is also extended to the Assistant Vice President,
the Director, Patents and Licensing, and the Assistant
Directors, of the Omce of the Omce of Research and Technology
Transfer Administration.

2. Subrait proposals for research, development, service and training
contracts, subcontracts, and grants and execute same,

a) This authority is also extended to the Assistant Vice President,
the Director of Patents and Licensing, and the Assistant
Directors, of the Office of Research & Technology Transfer
Administration, the Chancellor, Associate Chancellor,
Business Director, Vice chancellor for Academic
Administration and Associate Vice Chancellor for Academic
Administration of the University of Minnesota, Duluth.

3. Accept gifts offered without unusual conditions or restrictions.

L.uu ha m., 9 (,g, g g
'

germ.d&Kicterdy
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1) The authority to purchase equipment and supplies is
also extended to the Director of Purchasing and
Materials Management.

c) Trust, gifts, grants, bequests and donations and the correct
assignments of such.

d) Intercollegiate athletic contests.

e) Lease and rental of equipment and facilities for University
purposes,

f) Lease and rental of equipment and facilities for University
purposes.

1) The authority to lease and rent equipment for University
purposes is also extended to the Director of Purchasing
and Materials Management.

g) Fringe benefit program for University ernployees. The
authority to execute administrative documents required for the
operation of the fringe benefit programs is extended to the
Assistant Director for Employee Benefits, the Employee
Benefits Operations Manager, and the Employee Benefits
Program Manager.

h) Corporate liability and property insurance.

i) Patents, trademarks and other means of protection as provided
for in the Regents' Patent and Technology Transfer Policy and
applications ther ore; licenses, assignments and transfer ofc

patents and trademarks and other means of protection as
provided for in the Regents' Patent and Technology Transfer
Policy and payment oflegal services relating thereto.

1) This authority is also extended to the Assistant Vice
|President and the Director, Patents and licensing, of the

Office of Research & Technology Transfer
Administration.

j) Student Teaching and School survey agreements. !

k) Institutional memberships.
|
1

1) Health Sciences afIlliation agreements,

m) The performance of experimental, developmental, or research
work without formal advertising or solicitation of competitive

CONTR01.NO. 0 0 0 13
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or Other Similar Organizations, adopted March 12, 1976; and the Delegation of
Authority, adopted August 9,1979.

APPROVED BY TIE BOARD OF IEGENTS - October 17,1980
MODIFICATION OF TITLES APPROVED BY TIE BOARD OF REGENI'S -

July 8,1983
MIENDMENT-June 8,1984
AMENDMENT - May 10,1985
AMENDMENT- July 12,1985
MIENDMENT- August 8,1988
AMENDMENT January 9,1987
AMENDMENT- September 11,1987
AMENDMENT- May 12,1989

.
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STATEMENT OF_ INTENT j

The Regents of the University of Minnesota offer this
Statement of Intent under 10 C.F.R. Parts 30, 40, 70, and 72.
The University of Minnesota is a state-chartered land-grant
university.

The facilities covered by this " Statement of Intent" con-
cerning financial assurance of decommissioning costs include the-
following:

1. Radioisotope storage and use facilities authorized
under the University's two NRC Broadscope Services
(#22-00187-46 and #22-00218-29). There are approxi-
mately 700 use areas including nuclear medical, thera-
peutic radiology and a large number of radiotracer
research laboratories authorized as use areas under
these two licenses. The University Radiation Protection
Programs routinely survey all of these authorized use
areas for contamination and radiation exposure levels to
document compliance with license conditions. We routi-
nely decommission several use areas a year as a result
of staff turnover.

2. Radioactive waste storage and disposal facilities under
University NRC License #22-00187-49. This license
covers all radioactive waste processing, final
packaging, decay storage, and temporary storage areas
(about ten areas) for radioactive waste generated under
the two NRC licenses listed above. Again, these areas
are routinely surveyed by the Radiation Protection
Program to assure compliance with license conditions,
and each drum of waste is surveyed for exposure and con-
tamination levels before transfer to the storage
building.

Based on our experience with decommissioning use areas, we esti-
mate an average staff time requirement of 1/2 day per use area
(laboratory) for decommissioning. If all use areas were required
to be decommissioned, this would correspond to 1.5 full time
equivalents for one year or approximately $50,000.00 for staff
time to accomplish decommissioning. Costs for shipment and
disposal of radioactive wastes from these decommissioning activi-
ties would be less than what is currently required to ship and
dispose of the radioactive waste now generated in a one-year
period from all of these use areas. This cost is approximately
$150,000.00 annually. Therefore, the total decommissioning costs
projected for the licenses listed above would be less than
$200,000.00.

The Regents will obtain funds for decommissioning any of
these facilities when necessary.

a m _a y ,
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The signatories below, the Senior Vice President for Finance
and Operations, and the Director, University Hospital and Clinic,
are authorized under the Regents' Policy on Delegation of
Authority (attached) to represent the University in this State-
ment and transaction. There are two originally signed duplicates
of this Statement, noted by the words " original" or " originally
signed duplicate" in the lower right-hand corner.

-

/

^Dated: d 'i( _______
__ DON M."DONHOWE

__to ffF
GL
Sr. Vice President for

Finance & Operations
University of Minnesota

Dated: __Z 26 91L ----
-ROBER' M. DICKLEff

-- L 4-

Director
University Hospital & Clinic

ORIGINAL

|
1

l
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DELEGATION OF AUTIIORITY

RESOLVED, that the Regents of the University of Minnesota hereby
delegate the following authority to the corporate officers and officers and
employees of the University of Minnesota as hereinafter listed:

Corocrate Omcers

The President, or Chair or Vice Chair, and the Secretary, or the Treasurer
of the Regents of the University of Minnesota are hereby authorized and
empowered to execute all contracts, deeds, powers of attorney, releases,
assignments, satisfaction of mortgages, and all other instruments relating to real
property transactions and certificates ofindebtedness, and all other transactions
or duties customarily devolving upon said officers of the corporation.

President. Senior Vice President for Finance and
Ooerations. Treasurer. Controller. or

Assistant Controller

The President, the Senior Vice President for Finance and Operations, the
Treasurer, the Controller, or the Assistant Controller are each hereby authorized
and empowered, on behalf of the Regents of the University of Minnesota, to:

1. Execute all contracts, agreements, and all other instruments with
the Government of the United States, or its agencies or subdivisions,
and with nonfederal sponsors of research, training, and public
service programs.

a) This authority is also extended to the Assistant Vice Preside t,
the Director, Patents and Licensing, and the Assistant
Directors, of the Office of the Office of Research and Technology
Transfer Administration.

2. Submit proposals for research, development, service and training
contracts, subcontracts, and grants and execute same.

a) This authority is also extended to the Assistant Vice President,
the Director of Patents and Licensing, and the Assistant
Directors, of the Office of Research & Technology Transfer
Administration, the Chancellor, Associate Chancellor,
Business Director, Vice chancellor for Academic
Administration and Associate Vice Chancellor for Academic
Administration of the University of Minnesota, Duluth.

3. Accept gifts offered without unusual conditions or restrictions.

CONTROL NO. 0 () 0 1 3
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1) The authority to purchase equipment and supplies is
also extended to the Director of Purchasing and
Materials Management.

c) Trust, gifts, grants, bequests and donations and the correct
assignments of such.

d) Intercollegiate athletic contests.

c) Lease and rental of equipment and facilities for University
purposes.

f) Lease and rental of equipment and facilities for University
purposes.

1) The authority to lease and rent equipment for University
purposes is also extended to the Director of Purchasing
and Materials Management.

g) Fringe benefit program for University employees. The
authority to execute administrative documents required for the
operation of the fringe benefit programs is extended to the
Assistant Director for Employee Benefits, the Employee
Benefits Operations Manager, and the Employee Benefits
Program Manager.

h) Corporate liability and property insurance.

i) Patents, trademarks and other means of protection as provided
for in the Regents' Patent and Technology Transfer Policy and k
applications therefore; licenses, assignments and transfer of
patents and trademarks and other means of protection as
provided for in the Regents' Patent and Technology Transfer
Policy and payment oflegal services relating thereto.

1) This authority is also extended to the Assistant Vice
President and the Director, Patents and licensing, of the
Office of Research & Technology Transfer
Administration.

j) Student Teaching and School survey agreements.

k) Institutional memberships.

1) Health Sciences afliliation agreements.

m) The performance of experimental, developmental, or research
work without formal advertising or solicitation of competitive

GGNina tw. () O n i T;
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or Other Similar Organizations, adopted March 12, 1976; and the Delegation of
Authority, adopted August 9,1979.

APPROVED BY THE BOARD OF REGENTS October 17,1980
MODIFICATION OF TITLES APPROVED BY THE BOARD OF REGENTS -

s @ 8,1983
AMENDMENT June 8,1984
AMENDMENT- May 10,1985
AMENDMENT-July 12,1985
AMENDMENT August 8,1986
AMENDMENT- January 9,1987
AMENDMENT September 11,1987
AMENDMENT- May 12,1989

.
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University of Minnesota
f3oynton Health Service
ATTN: Jerome W. Staiger

Radiation Protection Officer
410 Church Street S.E.
Minreapolis, MN 55455

Sentlemen:

This letter is to acknowledge our November 9,1990 telephone conversation in
which we confirmed an extension to November 30, 1990 for your response to
Control No. 84669 and discussed the financial assurance requirements pursuant
to 10 CFR Part 30, Section 30.35. During our conversation, we discussed the
options available to your institution in order to comply with the regulation.
Briefly, these options are as follows:

1. Amend your license (s) to decrease possession limits for radionuclides
having half lives greater than 120 days to limits low enough not to
require financial assurance.

2. Amend your license (s) to decrease possession limits for radionuclides
having half-lives greater than 120 days to limits lcw enough to justify
the financial assurance funds the institution will have available for
decommissioning.

3. Maintain the possession limits currently listed on your license (s) and
submit a decommissioning funding plan in accordance with Appendix F of
the " Standard Format and Content of Financial Assurance Mechanisms
Required for Decommissioning Under 10 CFR Parts 30, 40, 70, and 72",
a copy of which you have received.

In addition, it will be in your best interest to refer to Appendix G of
the abcve referenced guide when preparing your response to Control
Nos. 00013, 00014, and 00015. Note that the limits for some unsealed
radionuclides are quite low, in particular, americium-241, calcium-45,
chlorine-36, and hydrogen-3.

If you have any further questions regarding this issue, please contact me
at (708) 790-5625.

Sincerely,

Patricia J. Pelke
Materials Licensing Section

RIK,If)Vf r
Pelke/ms
11/Q/90/

w
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University of Minnesota

| Boynton Health Service
f ATTN: Jerome W. Staiger

Radiation Protection Officer
410 Church Street S.E.
Minneapolis, MN 55455

Gentlemen:

We have reviewed the financial assurance documentation submitted by you for
the University of '+nnesota facilities covered under License Nos. 22-00218-29,
22-00187-46, and u -00187-49 according to the Standard Review Plan for the

| Review of Financial Assurance Mechanisms for Decommissioning Under 10 CFR
| Parts 30, 40, 70 and 72. We have determined that the financial assuranceu

mechanism you submitted is not sufficient to ensure that adequate funds will
be available to decommission the facilities covered under the above licenses.

The financial assurance amounts that licensees are required to obtain is based
upon the possession limits authorized by each license. Based upon our review,
the amount of $200,000 dollars will not be sufficient to decommission the
facilities so that the sites will ultimately be available for unrestricted
use for any public or private purpose. We have enclosed a copy of " Standard f
Format and Content of Financial Assurance Mechanisms required for
Decommissioning Under 10 CFR Parts 30, 40, 70, and 72" which you shoulc
review, in particular, Appendix G, and submit additional financial assurance
commitments.

I <

If you wish to provide a decommissioning funding plan instead of providing|

q
certification of financial assurance for duommissioning for the above i
referenced NRC licensed facilities, refer to Section 1.2 " Cost Estimating for
Decommissioning Funding Plan" and Appendix F of the enclosed guide.

If you have any questions or require clarification on any of the information
stated above, you may contact us at (708) 790-5625.

We will continue our review of your application upon receipt of this information.
'

Please reply 1.n. duplicate, within 30 dan , and refer to Control Numbers 00013,
00014, and 00015 '

Sincerely, I

Original Signed By
Patricia J. Pelke
Material Licensing Section

|

Enclosure: Standard Format and
Content of Financial Assurance
Mechanisms Required for
Decommissioning Under 10 CFR
Parts 30, 40, 70 and 72

RIII) J
VeN{e/ms

09//f/90
.
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p ww!p jdQ UNIVERSITY OF MINNESOTA Department of Environmental Health and Safety
kdh id D TWIN CmES Boynton Health Service, Room W-140

410 Church Street S E.
Minneapolis, Minnesota 55455 |

(612)626-6002

September 21,1988

Materials Licensing Section
Region lil, USNRC
799 Roosevelt Road
G!en Ellyn,IL 60137

Gentiemen:

Attached is a copy of our May 27,1988 letter concerning renewal of University of Minnesota NRC License #22-00218-29
(Control # 85509). As requested under the alternative renewal procedure outlined in your notice, we have provided the following
changes and information relative to license conditions and current program requirements.

1. Change item 9.Q. to read, "To be used in a J.L Shepherd.. *

2. Incorporate in item 10.A. of the license condition the further clanfication of a comma af ter 'Research East," and the
substitution of "1633 Eustis Cardiovascular Research Center"in place of " Cardiovascular Research Center,"

3. Change item 12.A. to read, " Licensed materia!s shall be used by, or under the supervision of Individuals designated by the
University of Minnesota Heakh Sciences Radiation Subcommittee and the designated chairperson of this subcommittee.

4. There are two item 24 listings under license #22-00218-29 (Amendment 40 and Amendment 41). Please maintain item
24 listed on Amendment 40 (for J.L. Shepherd Mark I Irradiators) as item 24 under the license, and change item 24 on
Amendment 41 (dose calibrator linearity tests) to item 26 under the license.

5. Listed below is the table of radiation detection instruments used by the Radiation Protection Program.

I

Type of Rad;ation Sensitivity Window j

Instrument MEEber Detected (mR/hr or com) (m0!cm21 L!10

a. lonization Survey 4 beta' gamma 12,500 mR/hr (1) aHhave Radiation
Instruments 1-2,000 mR/hr (1) beta Exposure

.05-100,000 mR/hr (1) window Level
120,000 mR/hr (1) Measurement

2b. GM Survey 8 beta / gamma 0 200,000 cpm 1.4 mg/cm Contamination
Instruments or .05-200 mR/hr and Exposure

Rate

Measuregp
C EIV';

c. Gamma Scintillators
- high energy 2 gamma 0 200,000 cpm > 50 kev Contaminahow ' 0 'i }'0 ? 1

tow energy 2 gamma 0-200,000 cpm 10-100 kev and relative -"

ff CION3Q
emission

2d. A!pha Scintillator 1 alpha 0-200,000 cpm 1 mg'cm Contamination

survey 0CT - 5 P

L
- J
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e. High purity germanium photon spectrometer and multichannel analyzer used for identification and quantification of photon emitting
radionuclides in a variety of samples.

f. Liquid scintillation counter used for analysis of contamination smears and urine samples for beta emitting radionuclides.

g. Alpha spectrometer and scaWr for analysis of samples and smears for a!pha emitting radionuclides.

h. Two auto-gamma counting systems for analysis of air samp!es and smears for photon emitting radionuclides.

i. Shielded GM detector and scaler for analysis of contamination smears for intermediate and high energy beta emitters.

j. MDH 1015 Radiation Monitor and ion chambers. calibrated to NBC traceable standard, used for calibration of instrument
cahbration sources

In addtn to the Radiation Protection Program instruments, the Division of Nuclear Medicine has several GM survey instruments
and an ionization survey instrument which satisfy the Part 35 requirement . The Department of Therapeutic Radiology has two GM
survey instruments, two ionization survey instruments, and several area radiation monitors which meet the requirements Part 35. All of
the portable radiation survey instruments are currently ca!;brated by the Radiation Protection Program on a schedule of onco every six
months. However, we request that the renewed license be changed to specify a calibration frequency of once per year and following
repair as specified in Part 35.

6. Attached are two copies of the Nuclear Medicine Radiation Protection Procedures Manual which incorporates the training and
protection requirements, ALARA program, and the responsibilities of the University Radiation Protection Program. As part of
the ALARA program, syringe shields will be used in the withdrawal and preparation of individual patient doses unless it is shown
that the use of the syringe shield willincrease hand dose during such procedures. Also, we request a vanance from Part 35,
Subpart F, Section 35.315 (a) 18) to remove the requirement for monitoring of individuals associated with the preparation and
administration of I-131 therapy doses. This variance is requested because the University of Minnesota Nuclear Medicine Division
receives and administers radiciodine therapy doses in capsular form only. Over the past several months we have monitored Nuclear
Medicine staff and nursing staff associated with I-131 therapy patients who receive 1-131 in capsular form, and have detected no
I-131 thyroid uptake above the background detection level of the thyroid counting system (see attached report).

7. Attached are two copies of the Brachytherapy Procedure Book for the Department of The*apeutic Radiology, which has been
updated to incorporate the requirements of Part 35, Subpart G.

If you have any questions conceming the information provided witn this request for renewal of NRC License #22-00218-29, please
call me.

Sincerely,

n}/u;& l&. c L.-duty
J

Jerome W. Staiger
Radiation Protect;on Officer

JS/dr
i

enclosu es :

I

!
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UNIVERSITY OF MINNESOTA Department of Environmental Health and Safety
TWIN CITIES Boynton Health Service, Room W-140

410 Church Street S E.
Minneapolis, Minnesota 55455

(612)626-6002

May 27,1988

i

Mike McCann
Materials Licensing Section
799 Roosevelt Road
Region til USNRC
Glen Ellyn,IL 60137

Dc * ' . McCann:

This is to confirm my telephone call on May 27,1988 to notify you of our request for renewal of
NRC licenso #22-00218-29, which will expire on June 30,1988. The updated information on the current
program, listing changes in license conditions and support documents for the renewal application, will be
sent in about one week. We are currentl/ meeting with the Division of Nuclear Medicine and the
Department of Therapeutic Radiology sicAs to assure that Part 35 regulatory changes are addressed in
the updated information we will submit.

Thank you for your consideration and assistance in this request for renewal of University of
Minnesota NRC license #22-00218-29.

Sincerely,

wW3%<
Jerome W. Staiger
Radiation Protection Officer
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PERSONNEL THYROID COUNT RESULTS
CARE OF I-131 THERAPY PATIENTS

l-131 DOSE |DATE/ SHIFT | D R./R N 10# | COUNTS ABOVE BACKGROUND *

150 mci 2-17-88/ day RN1 Not abovo background (NAB)
2-17-88/ eve RN2 NAB

2-18-88/pm RN3 NAB
2-18-88/ day RN4 NAB

100 mci 2-18-88/ day RN5 NAB
2-18-88/ eve RN2 NAB

2- 19 -8 8 / p m RN6 NAB
2-19-88/ day RN4 NAB

104 mci 3-9-88/ day DR1 NAB
3-9-88/ day RN7 NAB
3-9-88/pm RN8 NAB
3-10 88/ eve RN9 NAB

153 mci 5-23-88/ day DR2 NAB
5 23 88/ day RN10 NAB
5-23-88/ eve RNd NAB
5 24-88/pm RN11 NAB
5-24-88/ day RN12 NAB

131 mci 7-11-88/ day DR1 NAB
7-11-88/ day RN1 NAB
7-11-88/ eve RN11 NAB
7-12 88/pm RN13 NAB

103 mci 8-23-88/ day RN14 NAB
8-23 88/ day DR2 NAB

,

8-23-88/ day DR3 NAB 1

8-23-88/ eve RN15 NAB j
8-24-88/ day RN16 NAB j

i

88 mci 8 25 88/ day DR2 NAB l

8-25-88/ day DR4 NAB
8 25-88/ day RN12 NAB
8-25-88/ eve RN13 NAB

8-26-88/pm RN13 NAB |

67 mci 8 26-88/ day RN17 NAB l
8-26-88/ eve RN15 NAB j

|

* Detection Level = 0.006 Ci
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NUCLEAR 11EDICINE DEPARTMENT

RADIATION PROTECTION PROCEDURE MANUAL;

ALARA GUIDE |

AND COMPLIANCE willi PART 35 OF TIIE FEDERAL IlEGULATIONS
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CON ENTS.

i

LNTRODUCTION

IRAINING RECORDS

RECORD ItEOUIREMENTS
- Compliance with CFR 10, Part 35

GENER AL PROCEDURES

- Radiation Protection
-

Radiation Protection Procedures in the Radiopharmaceutical Preparation Lab
- Procedure for Whole Body GM Survey
- Inspection of Radioactive Materials Shipments

Oncoming and Outgoing)

Transfer of Radioisotopes Within the University -

-

- Surveys for Ambient Radiation Exposure and Contamination

L.3
POSE EItEPARATION EBOCEDURE

- Procedure for Elution of a Generator
- Permissible Molybdenum-99 Concentration
-

Dose Withdrawal Precautions and Procedures
- Procedure for Aseptic Technique
- Procedure for Radiopharmaceutical Kit Preparation -

- Assaying and Labelling Radiopharmaceutical Kits and Doses
- Radiopharrnaceutical Dose Measuresment and Records
-

Radiation Exposure to Personnel During Radiopharmaceutical Preparation
'

~ ~ ~ ~

- Exposure Rates Around a Shielded Vial
- Injection of Doses

- Records and Reports of Misadministrations i

:

D.QSE.CAtrBRATOR MAINTENANCE
- Daily constancy check
- Calibration / accuracy check
- Linearity test
- Geometry test

( .1
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RADIATION _ PROTECTION PROGRAM RESPONSIBILITIES

('. - Review Monthly Dosimetry Reports
'

h3 j
- Survey Instrument Calibration ^

- Inventory and Leak-Testing of Scaled Sources
!

- Contamination Surveys
- Monitoring of I-131 Therapy Patients
- Ventilation Measurements
- Records and Reports of Misadministrations
- Annual Meetings !
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INTRODUCTIOE

This manual has been designed to act as a training guide, training record, and procedure manual
for the Division of Nuclear Medicine at the University of Minnesota. The procedures outlined in this
manual are designed to assure that dose equivalents are ALARA,(As Low As Reasonably Achievable).
All workers are required to know and follow the ALARA procedures. References are made throughout
this manual to Part 35 of the Code of Federal Regulations, Volume 51, Number 200. The procedures
outlined are designed for compliance with the Federal Regulations.

All personnel are required to read this manual in its entirety before they will be allowed %
work in the IJuclear Medicine Department. The Nuclear Medicine Department must document that rnw
personnel are trained in each area of nuclear medicine work, (see " Training Record"). The Radi.uion

|
Protection Representative will sign and date the training record when satisfied that the empbyee is
qualified to perform the work safely, according to radiation protection procedures and Nuclear

|Medicine Department procedures.
)
!..

A copy of this manual will be available in the Nuclear Medicine Radiopharmaceutical
Preparation Lab (2-452) at all times for quick reference. If you have any questions regarding radiation
protection principles please contact the Radiation Protection Program at 626-6002.
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nm1NING BECORDS

Name:
C) -

Date of employment:
._

ITEM: Date * Tech Supervisor
completett initials: initials:

Radiation Protection Tapes

Orientation

Read Radiation Protection Manual

Radionharmaceutical Prepa ration
-,

fmestor Flution

Ouality Control Procedures

Radioactive Material Shipments

Radiation Survevs

'
Waste Procedures

1

|

|

1

__.

|
1

|
1

i

* (By initialing each area as completed, the technologist is verifying his/her understanding of the |

principles and procedures involved.)

Signature:

h (Radiation Protection Program Representative)
Date:

'

Comments:
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Training Enconb

)Nuclear Medicine Technologist Certification Date: .

Continuinglihtcation

Date Description

.
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SUMM AID'OE
CFR 10,l' A RT 35

"'

RECORD KEEPING REOUIREMENTS

|

The following records must be retained to be in compliance with CFR 10, Part 35 j

Length of time recorf.s must be retained:

3 Yra_rj 5 Years 10 Years Indefinitely

GM meter Leak test -scaled source Misadministrations Geometric variation
Dose calibrator

-linearity
-daily constancy
-annual calibration

Daily & weekly survey records
I-131 therapy (over 30 mci)

Signature requirements of the RPP representative:

Training records
Weekly survey records

. Dose calibrator
-linearityg

y * -annual calibration
-geometric variation

Scaled source leak test and inventory
I-131 therapy (over 30 mci)
Survey instrument calibration
Review of monthly dosimetry reports
Ventilation checks
Scaled source leak test

Signature or initials of Nuclear Medicine Technologists:
_. .

Training records
Dose calibrator constancy checks
Daily GM survey records
Radiopharmaceutical doses injected
Radioactive material shipment inspections
Molybdenum breakthrough check

..)
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RADIATION PROTECTION

Radiation protection precautions and procedures are necessary to rninirnize personnel radiation
expos:tre to ionizing radiation during the storage, preparation, and use of radioactive inaterials.

) Radiation exposure control can be divided into two areas of concern: D Externa.1 radiation exposure
control and 2) Contamination control. The inethods used to protect ourselves frorn the potentially
harrnful effects of radiation are different in each of these two areas of concern and will be dealt with
sepa ra tely.

I. R ADI ATION EXPOSURE

External radiation exposure results from exposure to the ionizing radiation emitted by radioactive |
materials. One need not contact the radioactive material itself to be exposed to ionizing radiations
emitted by a radioactive material.

Three factors affect the amount of radiation exposure one receives from external sources: 1)Iim2 2)
Distance, and 3) Shielding. These methods can be used separately, but a combination of all three is
most effective.

A. Time - Exposure can be minimized by reducing time spent near radioactive materials. The
time of exposure to ionizing radiation can be reduced by the following:

1. Practice a procedure to work out problems and increase proficiency before radioactive
material is actually used (" dry-runs" of the procedure).

2. Plan ahead.
3. Do not spend unnecessary time in close proximity to the sources of ionizing radiation.

-

.T
B. Distance - Radiation exposure decreases very rapidly with the distance from a point source

(inverse square relationship). For this reason, even small increases in distance at close
proximity to a radiation source can have a large effect on reducing exposure.

1. In a room containing radicactive materials, arrange storage and use areas to maximize
distance from areas normally occupied by personnel.

2. Use remote handling equipment whenever handling high activity radiation sources
(ask Radiation Protection Officer which activities require this).

3. Set up radioactive work areas away from non-radioactive work areas, so that persons
not working with radioactive matedals are not exposed.

1

C. Shielding -In conjunction with time and distance, the use of appropriate radiation shields .
can greatly reduce radiation exposure. The amount and type of shielding required depends
upon the type of radioactive material to be shielded. Consult with the Radiation
Protection Program for assistance in obtaining or designing appropriate radiation shields.

j
l
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11. CONTAMINAT.I.QM CONTRQL '

Contamination control deals with uncontained radioactive material which can be spread from

C one surface to another. When uncontained radioactive material contaminates surfaces, the potential
personnel exposure arises hom actually Ltans!.crring the radioactive material to hands, clothing, food, j.
room air, etc. Once radioactive material adheres to skin or clothing, neither time, distance nor ,

'

shieldin;; are available to protect you from the ionizing radiation being emitted by the radioactive
material. Uncontained radioactive materials may result in internal uptake it. an individuals body via
ingestion through the mouth, absorption through the skin, or by inhalation of airborne radioactive

!materials.

A. Tn Minimi7elisani:i rom 1.oos.c Sntface ContaniinalienF
1. Wear gloves when handling potentially contaminated objects.
2.

Cover the work area with plastic backed absorbent paper,(examples: tray in dose prep
area, floor under injection site of TI-201 heart study patients).

3.
If there is any chance of spilling radioactive material, work in a radioisotope tray
lined with plastic backed absorbent paper. (This will confine a spill and help prevent
the spread of contamination).

4.
Any work with radioisotopes which might produce airborne gases, vapors or particles
should be confined to a hood that has been checked for adequate air flow.

5.
When you have touched a potentially contaminated object, do not touch anything you
do not want contaminated until gloves have been removed and hands surveyed for possible
contamination.

6. Do not hold contaminated materials over unprotected areas.
7.

Clearly mark those objects which are contaminated with radiation caution tape.
8.

Do not leave potentially contaminated areas unattended and unmarked. (They present
a hazard to people who do not know the area might be contaminated).

9.
Monitor all equipment used with or near radioisotopes after each use and before moving
them to uncontaminated areas,(example: lead pigs used to carry individual patient
doses).

C Monitor the work area and surroundings with a GM survey meter after each use to check for {-10.

contamination and prevent contamination buildup.
11. Use and store radioisotopes only in authorized radioisotope laboratories.
12.

No eating, drinking, smoking or storage of food in a adioisotope laboratory.
13. Constantly 1hi_nk about how to prevent cross contamination.
14.

Monitor hands and shoes after each use of radioactive materials and before leaving the
radiation use area to assure they are not contaminated.

The University limit for loose surface contamination is anything above background. When loose
surface contamination on an object or an area is above background, it must be decontaminated and
resurveyed.

II. hecedtnesin the Even_t of a Contamination incident
1. Restrict personnel access to contaminated area. -

2. Notify your supervisor and the Radiation Protection Program (626-6002).
3.

While wearing disposable gloves, shoe covers, and a laboratory coat, carefully wipe down
the contaminated area with a slightly dampened disposable cloth or towel. (Water with
a little liquid soap is usually sufficient - do not use a soaking wet towel as this may lead to
more contamination from excess radioactive liquid mnning and getting into cracks).4.
Af ter each wipe, fold the towel inward, and dispose of the towel in a radioactive waste
receptacle. Do not reuse towels, as this may transfer contamination to noncontaminated
areas.

5.
Always work inward from the least contaminated to most contaminated areas (this helps
prevent spreading the contamination).

6. After the area has been wiped several times, monitor the area.
{- 7.

Repeat the decontamination procedure until the loose surface contamination is background.c)8.
Af ter disposing of gloves and shoe covers, monitor hands, clothing and shoes for
contamination prior to leaving the area.
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INSPECTION OF R ADIOACUVE MATLRI ALS SiiIPM ENTS
(INCOMING AND OUTGOING)

A. When receiving a shipment of radioactive m: terials, wear di;posabic gloves and TLD ring
J dosimeter.

B. Before opening any radioactive shipment, survey the package with a GM survey meter both at 1
meter, and at the surface. Also, take a smear survey of the exterior of the package to check for
removable contamination. If contamination of 500 cpm or greater is found contact the RPP.
Record these readings, (see example form).

C. Shipments that are volatile or gaseous, (such as Xc-133 or 1-131) should be opened in the
radioisotope hood.

D. Le shipping container must be disposed of properly. If a smear survey indicates contamination,
dispose of the shipping box in the radioactive waste container, and call the Radiation
Protection Program (626-6002). If a smear survey indicates no contamination, the box may
discarded as non-radioactive waste after removal of all radiation labels and rnarkings (dispose
of labels in the radioactive waste container).

E. All outgoing radioactive material packages must be monitored for contamination by smear
.

surveys and external radiation levels by GM survey before leaving the Radiopharmaceutical
Prep Lab.

If the radiactive material package is for shipment to a radioactive material user outside of the
University of Minnesota follow this procedure:

a) Obtain a copy of the current NRC license for the individual and institution to be
receiving the package. Provide a copy of this license to the RPP for NRC records. If thefr

i . ). RPP already has a copy of the current license, an additional copy from the receiving
institution is not necessary.

b) A DOT approved package and label must be used for shipment of the radioactive
material,

c) Appropriate shipping papers and package content forms must be completed. ,

d) Prior to final sealing of the package, deliver it to the RPP for inspection, survey and
completion of restricted articles transport forms.

c) Deliver sealed, labelled package with transport forms to Health Sciences Shipping
Dock for shipment via a common carrier.

- . -=:-F. A copy of all monthly Nuclear Medicine radioactive shipments will be delivered to Radiation
Protection by the fifth day of the next month.

i

TRANCFER OF RADIOISOTOfES WITHIN TIIE UNIVERSITY

If the radioactive materials package is for another radioactive materials user at the I

University of Minnesota,it must be delivered to the Radiation Protection Program (W-180
Boynton Health Service). He Radiation Protection Program will document proper compliance
with NRC regulations by the user of the radioactive material and will deliver the package to

;

the user. |
'

(" Exception: Stations rnay receive Co-57 Schillings Capsules if they are doing a Schillings
uptake test. |

!
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(/ RADI ATION PRQIEC110N PROCED_lHIES EQE NUCLEAR M LDICINE EERSONNEL
,

DfE1XG It ADIOPII ARM ACEUTICAL PREPARATION

All Nuclear Medicine personnel rnust abide by the following procedures. New personnel will not be
allowed to work in the Radiopharmaceutical Preparation IAb until the Radiation Protection Prograrn
Representative is satisfied that they have received adequate radiation protection training.

1.
No one will work at a speed which may cause them to compromise established radiologicalprotection practices.

2.
Film badges and TLD rings must be worn at all times. The TLD ring must be worn on the finger
which will be closest to the source of radiation (on the hand which holds syringes) and
positioned on the finger such that the TLD chip will be as close to the source of radiation as
possible, (toward the palm).

3.
Never assume anything in the Prep Lab (Rm 2-452) to be uncontaminated (this includes syringeshields, vials in the refrigerator, etc.).

4.
At least one pair of gloves will be worn at all times in the Prep Lab.

5.
After working in a dose preparation station, survey hands with the portable GM instrument to
ensure they are not contaminated before handling materials outside of the station.

6.
Keep fingers as far away as possible from cluate vials and doses in syringes. Never allow fingers
to come in contact with the unshielded dose vials or unshielded syringes.

7.
Always use a syringe shield when preparing a radiopharmaceutical and whenever feasible
during administraion to the patient. Crhis is part of the University's licensing agreement withthe NRC.)

8.
Minimize handling of radiciodine capsule containers. Do not pick up1311 or 1231 capsules withyour fingers. Use designated tongs.

9. All transfers and handling of 131
1 capsules must be done in the hood in the Prep Lab.

10.

before they are used again.All shipping containers and lead pigs must be returned to the Prep Lab after use and surveyed
11.

If skin contamination occurs, decontaminate immediately and notify the Chief Nuclear Medicine
._

Technologist.
If decontamination is not successful, the Radiation Protection Program must benotified.

I
12.

There will be NO_ eating, drinking, smoking or storage of food or beverages in radioisotope
!

laboratories or imaging rooms.

|

|
|

*
|
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( PROCEDUI[E EDE WILOLE IlODX GM SURVEY
IN T11E TVENT Of POTENTML DE S USPECTED CONTAMINATION

.

In addition to the requircrr mt for survey of hands after each dose preparation, a whole body survey
should be done prior to le . .g the Prep. Lab if personnel contamination due to spillage of radioactive
material is suspected. T :1. it for personnel contamination is 100 cpm above background using; a CMsurvey instrument with t probe within 1/2 inch of the individual, but not touching the body. Terform
this survey in a low back md area of the lab.t

A. Ihfore picking up ae GM survey probe, monitor your hands to prevent contamination of the
probe.

1. Cover probe with a plastic cover (e.g. dispouble glove) to prevent its contamination.

2. If hands are found to be contaminated, have someone with uncontaminated hands do
the survey. Decontaminate hands by washing in the sink in 2-452. Do not touch
anything enroute to the sink. If both hands are contaminated have someone else
operate the faucets. Wash with soap and water until your hands are less than

,.,

100 cpm above background.

B. Survey entire body. Pay particular attention to face, arms, front of lab coat and shoes.

NOTE: If clothing is found to be contaminated, carefully remove clothing and place in
a plastic bag. Do not touch contaminated areas of clothing and do not
shake clothing while removing. Resurvey area of body that was covered by
contaminated clothing. The contaminated clothing bag may be labelled and

(- held in the radioisotope storage area to allow for decay of the contamination to
background. g

(.
C.

Anytime personnel contamination is found, decontaminate immediately and notify the Chief
Nuclear Medicine Technologist. If decontamination is not successful, the Radiation Protection
Program must be notified (626-6002).

.- __

C

< ;
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LOG OF RECEIPT OF RADIOACTIVE MATERIALS
!

Volume, Assay, Manufacturer / Date Tech
I Control No. Radiopharmaceutical Assay Date Lot No. Receis ." initials

|
l

i

I

!
'

.

| 0
|

|

l

C __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _
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tJUCLEAR PHARMACY SHIPMENT SURVEYS

Dato:

Destination Radioisotooo Rx Number Packano Survey Results
SURFACE: mR/hr
1 METER: mR/hr
WIPE: om/100 so. cm
TECH INITIALS:

SURFACE: m R/hr
1 METER: m R/hr
WIPE: cpm /100 so. cm
TECH INITIALS:

SURFACE: m R/hr
1 METER: mR/hr
WIPE: com/100 ca. cm
TECH INITIALS:

_

SURFACE: mR/hr
1 METER: mR/hr
WIPE: com/100 so. cm
TECH INITIALS:

SURFACE: mR/hr
1 METER: mR/hr,

WIPE: com/100 sq. cm
_ TECH INIT; 2:

SURFACE: mR'hr
1 METER: m R/hr
WIPE: cpm /100 sq. cm
TECH INITIALS:

SURFACE: mR/hr
1 METER: m R/hr "-

WIPE: cpm /100 sa. em
TECH INITIALS:

SURFACE: mR/hr
1 METER: mR/hr
WIPE: cpm /100 sq. em
TECH INITIALS:

SURFACE: mR/hr
1 METER: mR/hr

.

WIPE: com/100 sq. cm
TECH INITIALS:



A A
W W

NON-TECIINETIUM DISPENSING RECORD

Product

Control No.

Place Any Labels IIere No. Of Vials

Investigational

Lot No.

Date Received

Vial Date isotope Dispensed Rx # Number or InitialsLetter Activity Volume

._

__._

h e

NN

M MM

=.

,
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SMRYD'S FOJUultllENT RADJATION IEEOSUIE AND CONIAMINATION
J

(Part 35.220 and 35.70)

According to the Title 10, Part 35 regulations of the Code of Federal Regulations, the Nuclear
Medicine Department must have in its possession a portable radiation detection survey instrument
capable of detecting dose rates over the range of 0.1 mrem /hr to 100 mrem /hr (i.e., G.M.), and a portable
radiation measurement survey instrument capable of measuring dose rates over the range of 1 mrem /hr
to 1000 mrem /hr (i.e., cutie pie).

Daily Survey Area 3;

1. At the end of each day,it is the responsibility of the Nuclear Medicine staff to conduct a
survey with a GM radiation detection survey instrument in areas where
radiopharmaceuticals are prepared and administered.

-

Dose rates should be able to be detected as low as 0.1 mR/hr.

2. Radiation dose rate trigger levels shall be established.

(' , Within radiopharmaceutical storage, preparation, and waste storage areas:
a.

2.2 mR/hr at 1 foot.

b. Administration and scanning areas : 2 0.5 mR/hr.

Unrestricted areas: 2 0.25 mR/hr (walls outside of prep. lab, hallways, etc.).
c.

d. If dose exceeds trigger level, the Radiation Protection Division shall be notified.

Records will be kept for 2 years.c.

*See the following example.

. . _ _ . _ _ _

Weekly Survey Areas:

The Radiation Protection Program will survey once per week all areas where
radiopharmaceuticals are routinely prepared for use, administered & stored.

- --
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PRO _CEDURE IDR ELUTION Of A GENER ATOR

1) The clution of a generator is done behind lead bricks. Wear TLD ring dosimeter and gloves.

2) Place an elution vial in a lead shield and swab the septum of the vial with an alcohol swab.

3) Place the shielded cluate vial into the collection area of the generator and proceed with
clution of Tc-99m according to manufacturer's directions.

4) To minimize exposure, leave the generator room during the elution time.

5) When the clution is finished, immediately reshield the generator and place the lead cover
on the collection vial.

6) Assay the cluate vial and perform a Molybdenum breakthrough test. The amount of Mo-99 |

breakthrough must be less than 0.15 uCi/ mci of Tc-99m (see next page).

NOTE: Always handle vials containing radioactive meerials with tongs to reduce
exposure.

|

7) Label the clution vial lead shield with assay results, volume, date, time and generator
number. (See label #1.)

'

. i
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IIRMISSihLliA10LYEREXUaf-99 COECIXIIRTION

(Part 35.204)

A. Each time the generator is eluted, the quantities of Technetium-99m and the
Molybdenum-99 contamination must be determined. The Molybdenum present in the cluent
is know as the amount of Molybdentun breakthrough. The maximum allowable level is
0.15 pCi of 99Mo for each mci of 99mTc, with no more than 5 Ci of 99Mo allowed per
patient dose.

B. Procedure for determining 99Mo breakthrough:

1.) Zero the dose calibrator on the 99Mo assay setting prior to obtaining readings.

2.) Place the cluent vial in the Molybdenum shield and then into the dose calibrator;
measure the activity of 99Mo in pCi.

NOTE: Always handle vials containing radioactive materials with tongs to reduce
exposure.

3.) Place the vial in the wc!!, change the settings to 99mTc and measure the activity of
99mTc in mci.

Mo per mci of 99mTc. h4.) Record the ratio of these measures expressed as Ci of 99

C. Molybdenum breakthrough records must be kept for three years, and must include the
measurements listed above (Ik2, U.3 and B.4), the time and date of measurement, and
the initials of the technologist performing the measurements. (See example form.)

D. Technetium cluents containing 99Mo above the limits stated above must not be used.

.

p
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RADIOPHARMACEUTICAL 51 ANUFACTURE AND DISPENSING OFTECTINETILSI 09m
Date:

!

Elutions of Mo bc Generators

09 0 99
Generator # Volume Total Activity Activity (mci /ml) ' ' Mo(uCi) 'uCi'9Mo/ mci Tc Time Activity Volume Dis [

Distensed Distrnsed T

I

w|

*

1

*(Maximum limt 0.15 uCi Mo/ mci *Tc)

R ADIOPTI ARM ACEUTICAL PREPAR ATIONS

Target organ Pmduct Product Lot Manufacturer Generator Activity *Tc Volume Saline Total Activity Time
# # Volume Volume Disnw.ed -

-

<-

- _ . _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _



Q s
.la

hi
t

cie nTI s
,_ .l

h ia
ct-

n ei n
i

TIo
t

p
i#r
c n
e ios

tr
P p

i
rc*
s
ed r

e P

a - -s
n
epo
isT h !
D d w Ee

im
T

d
eesm .

mn
! - 9 e du i ye9

loi
r

- s t c

VD in1
v e$

U irt
ccT i

T AD
E
N d

eysI
T t

C in
veE ip a

m
D

T t sci l

F AD a u
t l

O ooS TVNG )
c

N T Oe
S m * T
I I

N T Ai

E Ri

P C A e
S m P emI c nD T / E

l !o9 o R
i u
aD 9

i M P SV
N C L
A m Ai

E / C C
I eR o u T mU M 5 U uT 9 1
E lo9 0C Ci

VA C t

U
im

AF u cf' 5l

N m R
A u A

f

m1 f
5 i

Q y
PxL i a

)

A C M D i
I t

C u

Ds
v(( i* As

I o t

T c
U M R A
E
C
A r
1

5 fo
aR l) r#

A m e
nH / e

P i GCO
mI

D r(

e.

A ty r
uR i

tv ci

at

c f

A u
n
a
My

t
i

v t
i os t

r c to A_ t
l

_ c c ':



A A
sy W

i

RQSE WITHDRiDVAL PROCEDURES AND PRECAUTIONS,

A. General Precautions ;

i

I

A syringe shield should be used whenever possible to reduce exposure. Use a syringe shield: 1)
when mixing radiopharmaceutical kits, 2) when drawing individual patient doses, and 3) when |

1

injecting patients. The mandatory use of syringe shields unless contraindicated is part of the
University's licensing agreement with the NRC. With practice, the removal of the syringe shield for
dose calibrator measurement can become very efficient. The radiation exposure to the hands can be ;

reduced from 10,000 mR/hr to less than 100 mR/hr with the use of a shielded syringe!

There are three ways to cause contamination while drawing doses from the
radiopharmaceutical viah 1) back-pressure in the vial forcing liquid between the needle and the rubber

|septum,2) a vacuum in the vial which sucks material out of the needle as it is pulled from the septum, I

and 3) coring of the septum from repeated punctures at the same spot.

To prevent coring, do not stick needles repeatedly through the same spot on a septum. Puncture
locations should be varied within the confines c,f the target area on the septum.

It is preferable to have a partial vacuum in a vial rather than back-pressure. Never inject air
into a vial containing radioactive materials. Injecting air creates back-pressure which can force liquid
through needle holes in septa. After injecting liquid iato a vial always withdraw an equal volume of
air from the vial to minimize back-pressure problems.

C Maintain firm control of the syringe barrel and plunger. Plungers of new plastic syringes are
usually stcck to the barrel of the syringe. It is proper technique to " break" them apart before
attempting to draw a dose. This is done by pulling the plunger out several millimeters and then
pushing it back in. The plunger will then glide smoothly throughout the length of the syringe barrel.
Needles are properly placed on syringes by using a twisting action. Needle guards (caps) are removed
by pulling (not twisting) them straight off.

Monitor hands frequently and change gloves when contaminated.

Wear your TLD ring on the first or second finger of the hand which holds the syringe during
dose withdrawal, turn the TLD chip towards the palm of your hand. This will give the most accurate
evaluation of hand exposure.

Vials containing doses of radioactive material should never be touched with the hands. Vials
should be handled with tongs at all times. This reduces exposure and helps prevent contamination.

Keep fingers as far from the dose in a syringe as is practical. This helps reduce hand exposure. I

l
All dose withdrawals should be done behind the leaded glass dose preparation shield. I

i

I

!

|
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IB. Cencral Dose Withdrawal Procedure
C'

-

.T
<

1. Using a shielded syringe, insert the needle into the septum while the vialis upright. This l

prevents any potential back-pressure from forcing liquid through the hole made by the needle.

2. Invert the vial and hold it at an angle to the syringe to minimize hand exposure.

3. Draw a small amount of cluate into the syringe. For example, with a 3 cc syringe,
approximately 0.5 cc of material should be drawn up.

4. Insert the needle all the way into the vial.

5. Tap the syringe firmly once or twice with a finger to force the air bubbles to the base of the
needle hub.

6. Expel the air bubbles into the vial.

7. Reposition the needle and draw the dose to the appropriate volume.

NOTE: To save time and reduce exposure, calculate the approxinute volume needed for a
dose before drawing it. '

!NOTE, When drawing several doses at approximately the same activity, check the first
|dose in a calibrator before drawing the others. '

!
8. Holding the plunger firmly in place in the syringe barrel, turn the vial right-side up.

.. . )9. Draw the plunger out until an air bubble is seen near the hub of the needle. This c! cars
,

radioactive material from the needle itself, preventing contamination of the vial septum as |liquid is sucked from the needle by the partial vacuum in the vial. '

10. Extract the needle from the septum while maintaining firm control of the syringe. l

NOTE: Never pull a needle from a vial that is upside down. The back-pressure will force
.

|
liquid through the needle hole, or liquid will seep through a hole caused by coring of !

the septum. l

I

l
1
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D10CEDURE FOR ASEPTIC TECHN1QUli

1.) A fresh alcohol swab should be used for each vial.

2. An alcohol swab is folded and held with a hemostat.

3.) Immediately discard swabs into the radioactive waste after wiping septa of vials containing
radioactive materials.

4.) In some cases after drawing a dose a drop of radioactive material may appear on the septum.
This drop should be blotted using a swab.

S.) Never touch used alcohol swabs, the jaws of the hemostat, or vial septa.

6.) All used swabs should be discarded in an appropriate lead-shielded radioactive waste
container.

7.) Hemostats with swabs should never be laid on the absorbent towels lining the dose-prep station
since this will contaminate the towels and the swab. (They should be discarded into the
appropriate radioactive waste container immediately following use.)

PROCEDUR E EQE R ADIOPH6 Elf A CEUTIC6L Kil PR EPAR ATION

1.) Use a syringe shield on the dose to be injected.

2.)
Insert the needle of the syringe containing the dose through the septum of an upright vial.

3.)
Pump the syringe phmger several times to force most of the liquid out of the syringe and into the

,1
vial.

NOTE: The syringe can be held at an angle to the vial so that the lead container protects !most of the hand from exposure.
;

4.) Withdraw a volume of air equal to the volume of liquid inserted and extract the needle.
(Leave this air in the syringe for disposal. Ejecting this air will cause acrosolization of
contaminated droplets.)

5.)

L Discard the contaminated syringe into the lead-shielded radioactive waste container.

;

1

I
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ASSAYING ANDM11ELLINGMD1Gl'11AlG1ACEITIICAL ()i
KITS AND_IlOSES

(Parts: 35.60, 35.61)
|

A. Syringe shields must be used when: 1) preparing radiopharmaceutical kits,2) drawing-up
individual patient doses, and 3) when injecting patients.

B. All vials containing radiopharmaceutical kits must be kept in a lead vial radiation shield.
Each vial must be labelled showing the radiopharmaceutical name. (See example label
#2.)

C All work involving radiophannaceutical kits and individual doses must be done behind lead
shielding with leaded glass.

D. When assaying radiopharmaceutical kits, tongs should be used to transfer the vial in and out of
the dose calibrator.

!!. All syringes containing radiopharmaceutical doses to be administered must be labelled
showing the radiopharmaceutical name, the clinical procedure to be perfonned, or the patient
name. (See example label #3.)

()

R6HIOPilARA1ACELIllCAldlOSE MEASitRl'A1ENTS AND IUiCDEDS

(Part: 35.53)

1. Each radiopharmaceutical dosage must be measured before medical use.
.

2. Records of these measurements must be retained for three years and must include:
radiopharmaceutical name, lot number, expiration date, isotope, patient's name,
patient's identification number, prescribed dosage, activity at the time of measurement
(if less than 10 microcuries - this is simply verified), date and time of
measurement, and the initials of the technologist making the record. The prescribed
dosages for each study are listed in the Nuclear Medicine Procedure Manual. The date,
time, radiopharmaceutical, isotope, patient name, patient ID number, activity measured
and technologist initials are listed on the Daily Report Sheet or the Patient Request Form
(charge slip). The lot numbers are listed on the Radiopharmaceutical Dispensing Record
and the Log of Radioactive Materials.

3. Doses administered must be within 10% of the prescribed dose. ( '-x

>
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GENERATOR ELUTION VIAL LABEL (Exampic #1):

!

RADIOPHARMACEUTICAL KIT LABEL (Example #2):

)
i

-

|

|
1

INDIVIDUAL RADIOPHARMACEUTICAL DOSE LABEL - (Example -# 3):

)
|

;

i

I

|
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EADIATION EXPOSURE TO PEI11QMEL
.)

DURING R ADIOPHARNi&CEUTICAL PIIEPARATION

A. Preparation of Radiopharmaceuticals

Procedure: Radiation Exposure Rate (mR/hr)

ILtnd Ibdy

1. Unpacking and set-up of generator 250 30
(3000 mci)

2. Elution of Tc-99m 200 100

3. Transfer of cluate vial to shielded '37,500 (292 mci: 1000
container (not using tongs) '60,000 (400 mci:

4. Transfer of cluate to dose calibrator *37,500(292 mci: 1000
'60,000 (400 mci .

( 5. Withdrawal of dose into syringe *10,000 (19 mci) <1 (PB glass field) _/
(Tc-99m) (unshielded syringe)

6. Use of shielded syringe for withdrawal * < 100 <1

7. Transfer of syringe to calibrator 500 (20 mci) 50

'TLD dosimeters

1

|
|

|
|

I

|

l

U
|
|
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RADIATION PROTECTION SURVEY

January 29,1975

Radiation Exposure (mR/hr)

A. Technetium-99m generators

1. 3000 mci generator Body 30
(Delivered by Monday / calibrated for Tuesday) Hands 250

Eyes / Thyroid 10

Surface-top 200s

2. Elution of Tc-99m (400 mci) Body 10
Hands 125

Eyes / Thyroid 60

3. Assay of Tc-99m cluate
(400 mci with shicided dose calibrator and 8 inch tongs) Body 10.

Hands 610
Eyes / Thyroid 10

B. Patient dose preparation Technetium-99m

1. Withdrawal of 10 mci of Tc-99m into a syringe from shielded
400 mci cluate behind lead glass Body 1

m Hands 400
d Eyes / Thyroid 1

2. Assay of 10 mci Tc-99m with a shielded (lead glass)
dose calibrator Body 0.5

Hands 50
Eyes / Thyroid 0.5

t

I
,
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INJECIl010E110SES

1) When injecting patients,TLD rings and gloves must be worn. Doses are to be administered
only in approved, designated radiation use areas.

2) A leaded syringe shield should be used on all injecting syringes unless the use of the shield is
contraindicated for that patient, (i.e. small children or chemotherapy patients with difficult
veins).

3) Refer to the Nuclear Medicine Procedure Manual for specifics on injection techniques.

4) After injectint; the patient, discard the spent syringe into a labelled lead pig. (This lead pig
containing the contaminated syringe should be placed on a disposable pad for contamination
control.)

5) The contaminated syringe should be returned to the Prep Lab as soon as possible, and
disposed of into the appropriate radioactive waste / biohazard puncture-proof container.

6) The lead pig must be surveyed for contamination before re-use.

'

|
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RECORD 1AND REEGAT10lS11SAR111NISIllAT10NS

(Part 35.33)

l

(a) When a misadministration involves any therapy procedure (I 131 therapy capsules, P-32 |

injections), tbc University will notify by telephone the NRC Regional Office (312-790-5500). Also to be
i

notified are the referring physician of the affected patient and the patient or a responsible relative (or |guardian', unless the referring physician agrees to inform the patient or believes, based on medical '

judgment, that telling the patient or the patient's responsible relative (or guardian) would be harmful |
to one or the other, respectively. These notifications must be made within 24 hours after the discovery I

of the misadministration. If the referring physician, patient, or the patient's responsible relative or
guardian cannot be reached within 24 hours, they shall be notified as soon as practicable. The licensee
is not required to notify the patient or the patient's responsible relative or guardian without first I

consulting the referring physician; however, the licensee shall not delay medical care for the patient
|because of this.
'

(b) Within 15 days after an initial therapy misadministration report to NRC, the University
will report, in writing, to the NRC Regional Office initially telephoned and to the referring
physician, and furnish a copy of the report to the patient or the patient's responsible relative (or
guardian)if either was previously notified. The written report must include the referring physician's
name; a brief description of the event; the effect on the patient; the action taken to prevent recurrence;
whether the patient or the patient's responsible relative (or guardian) were informed, and if not, why

The report must not include the patient's name or other information that could lead tonot.
identification of the patient.

(c)
C When a misadministration involves a diagnostic procedure, the Radiation Safety Officer ( ')shall promptly investigate its cause, make a record for NRC review, and retain the record. The

referring physician and the appropriate NRC Office will also be notified within 15 days if the
misadministration involved the use of byproduct material not intended for medical use, administration
of a dosage five-fold different from the intended dosage, or administration of byproduct material such
that the patient is likely to receive an organ dose greater than 2 rem or a whole body dose greater than
500 millirem. Dosimetry tables in package inserts may be used, corrected only for amount of
radioactivity administered, to determine whether a report is required.

(d) A record shall be retained of each misadministration for ten years. The record must contain
the names of all individuals involved in the event (including the physician, allied health personnel,
the patient, and the patient's referring physician), the patient's social security number or
identification number if one has been assigned, a brief description of the event, the effect on the
patient, and the action taken,if any, to prevent recurrence.

!
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[ Report of a Misadministration
A .,

Inyolving a Theriipy_l'IQcedurc

Licensee: University of Minnesota
Department of Radiology
Division of Nuclear Medicine

Referring physician:

Description of event:

Effect on the patient:

.

' \

Action taken to prevent reoccurrence:

Was the patient informed? If not, why not?

Signature: Date:
(Radiation Safety Officer)

Signature:
Date:

(Physician)

Signature: Date:
.-

(Radiation Protection Committee Chair)s.

i,

;
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* OFrom Nuclear Medgne's Quality Assurance Plan &
-

w *

C GFlERIC HON 1'lDRING RIXDRD

lbrt A

Patient Name:
Number:

INDICATOIG
Omurrence

Date Code
*1. Admission for cc:glications or adverse results

iof outpatient nuclear medicine study.
2. Consent not obtained for potentially hazardous

(i.e. cardiac stress) study.
3. Unplanned return to repeat an inco:glete or .

incorrectly performed procedure.

4. Administration of incorrect diagncctic or
therapeutic dose of radicpharmceutical. i

*S. Cardiac or respiratory arrest in the nuclear
ncdicine department.

*6. Transfer from general care to special care unit
due to complication of the nuclear medicine
procedure.

*7. Departmentally incurred patient incident
(fall, equipnent injury, etc.) .

8. Utilization problem (repeat due to equipment
.,_._

failure, incorrect study, etc.)
9. Department problem (nursing errors, etc.)

f10. Patient / family dissatisfaction (waiting time, J.

treatmnt by personnel, etc.)
~

*

11. Examination Cancelled
!

12. Quality Assurance Standards met.
l

}. _ _ _ . , _ _

*A significant corplication and tnjor incident report must also becogleted.
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DCSGIPIORS OF GE21FRIC InffIURS
lbnitor Qxle for Part A {'

1. A. As on Part A

2. A. Missing
B. Ilot signed by patient
C. Risks not explained

3. A. Wrong area imged
B. Return for missed images
C. Improper intensities
D. Ihysician requested

4. A. Antibiotics or drugs not administered as ordered or on schedule
because patient was in 124

B. Incorrect therapeutic dose (mci)
C. Misadministration ,,

5. A. Cardiac arrest
B. Respiratory arrectn

2:2.6. A. Transfer from general floor to CCU
B. Transfer from CCU to ICU

7. A. Fall in department
B. Equipment fell on patient
C. IV infiltrated or discontinued while in IE4 (D. Broken or ralfunctioning eqaipment
E. Infiltration of dose

'

8. A. Increased length of stay in hospital due to 124 complicationB. Repeat procedure due to equipment failure
C. Repeat procedure due to technolcgist error
D. Repeat procedure due to improper patient prepE. Incorrect images taken
F.

Irages in wrong sequence (e.g., bone before liver / spleen)G. Poor study due to intensity, etc. (list study, camera)
9. A. Patient sent back to roomB. Improper patient prep by nurses, floor, physicianC. Wrong request

D. Wrong patient name on request
E. Medications not stopped

iF. No request in doctor's orders ;

G.
Patient waited more than 15 minutes to return to roomH. Thysician was late for stress testing

i

10. A. Waiting times too long |
B. Irproper treatment by personnel

i

11. A. As on Part A

'-12. A. As on Part A .:.

1

j<
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caume intnannn Inmm

Ibrt B

(Ccmplete if one or more occurrences are identified in Part A)

Patient Name: thniber:

Reason for Adnission:

.

Date of Reporting: Prepared by:

_

Criteria Source
_Uurber Code *

C
Account of Occurrence (s)
(include date, time, specific location):

. . . . -

Source Code Key: 1 - medical recon.1;
2 - direct observation;
3 - obcorration by other person (specify);
4 - other courr.c (cpecify)
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.
:

/

-

Date:

SIQiTFICME COMPLICATIOtG AND FATOR INCITUTP to2u<r

1. Name of Patient:

2. Hospital #:

3. Ordering Physician: ~~

4. Type of Concern:

. . .

5. Procedure perforned: 1

6. Was the study appropriate? i

7. History of allergy:
.

1

l8. Technologist cc:nnents: |

!

i

9. Ihysician's cc:ments:

10. Nurse cc:=cnts:

,

_ _ _ _



r
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a A
v y

.

11. PaferritrJ Ihysician:

12. Suntury of events:

.

. . - . .

V
|4

e

13. Recentnerdations:

,

t

-
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iDOSE CALIBRATOR. .
I

.e

(Part 35.50)
,

,

All radiopharmaceuticals are required to be assayed for activity with a dose calibrator to an
accuracy of 10% In order to accomplish this, it is necessary to ascertain that the instrutnent is

s

|
operating properly and accurately upon installation and periodically thereafter.

The following checks are required: constancy, accuracy, linearity and geornetry.

1

L Constancy Check

Frequency - Daily

Procedute :

A. Measure a check source on frequently used settings at the beginning of each day.
;
i

j B. The reading MUST be within i 5% of the previous reading of the stated activity,

should it vary greater than this limit, service will be notified immediately.

C. Records shall be kept for 3 years, and must include: model and serial number of the dose

calibrator used, the isotope of the check source, date, activity measured, initials of the I

technologist performing the test. (See example.) I

m

|

f

k

Je
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e- A
w w

INSTRUMENT CONSTANCY CIIECK( ---

*

Dose Calibrator Number:

Check Source Used:

Calibrator readings on:

Tech.
Date BKG Csl37 Tc99m 1131 Xc133 Inlli Test Initials

__

C

_ ;

I
I

~

CD

w - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - _ _ ...)
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g Dose Calibrator

IL Callhrailon/ Accura _cyfhuk

Frecuency:
Upon installation, annually and following a repair.

Procedum:

A. Assay at least two scaled sources containing diffenr,t isotopes.

B. Consider accurateif 5% of known scaled source activity.
_

C. Records must be kept for 3 years, and must include: model number and serial number of dose

calibrator, model and serial numbers of each source used, identity and activity of radionuclide

contained in sources, results of test, date of test, signature of the Radiation Protection Program
Representative. (See the following example.)

(e'\

(
b

|
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Dose Calibrator

Affuracy Check / Calibration

DOSE CALIBRATOR

MODEL: SERIAL NO.:

DATE: QUARTER:

SOURCE # 1 SOURCE # 2 SOURCE # 3

(isotope) (isotope) (isotope)

C ('(activity) (activity) (activity)

(serial #) (serial #) (serial #)

RESULTS:

''

Signature of RPP rep. s)-
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.

* Quality Control on Dose Calibrator:

_ DAILY: 1) Accuracy check 15% (use sources 57Co, Cs, Ba)137 133
(15%)

2) Constancy check (use 137Cs source) .

137Cs, 99*Tc, I 133 IllCheck 1 Xe, and In

3) Potenometer Test (150 5%)

4) Backg'round

Q_UARTERLY: 1) Linearity Check .

99*YEARLY: 1) Tc Accuracy Check 25%

(/

l

I

1

. . . . . . . - -

*

*
\

From the Nuclear Medicine Procedure Manual. ,

_



_ _ __ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ - . - - - _ _ _ _

Exampk ofwrce wd in kwra QuM)
't r' -TOPE: Cs-137 SOURCE NUMDER: Amersham 3019MA.-

.DRATION DATE: 2/ 5/80 SOURCE ACTIVITY: 265.0 uCi
r

3E CLDR SERIAL NO: CRC-10R 10989 j
/

,.___. ____ _'_ _____-
-__.--_-_---- -___---__.-_---_---_-__---__--_-_-_-_--_-----, , ,i , . .

! : DATE
i DAYS FROM ! ACTIVITY | DOGE CALIDRATOR ACCEPTADLE LIMITS! PERCENT I

. i >e
i

i |CALIDRATION: (uCi) i READINO (+/- 5 !DIFFERENCEl..___.___________._-___._____._________..____.__-_--______.--___-_..-_-%)
i

----___-_-__-----| 5-16-GG ! 3023 1 210.80 . 207.93 229.82 |______ __.__.___. _.______.___ -_-____..-_-g| ( A _____!!
, 4 y._

-___ -_______-__---_-_-__--_i 5-17-80 1 3024 | 218.G6 | 207.92 229.80
___

___._ ____-_ ___.____ ____ __.__-__ _-_-- - _ . - '-___t__-___-______-____--_-- -.d./ _ _ _1
,

,
-

i 5-18-G8 1 3025 1 210.05 :
_

{ t 207.91 229.79 1
--._--__.------_----------_-__--_--_gl

, -_ _ _ _ _ _ . _ _ _ _ _ _ _ - _ . . _ _ _ - - - - - . _ _ . _ - - - - - -
| 5-19-80 t 3026 1 218.83 1

----'

207.89 229.78 i !DpI 0%'_ - I ,________-__._ ____ __.__.___- _-- ___ ,
_

_._---------_---____-__: 5_20-GG 1 3027 1 218.82 i
_ - - _ - -

O n* | 207.8G 229.76 :_ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ . Idd:LL---_ _____---_, _
,!

; 5-23-88 1 3030 1 218.78 i
_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _

gg' t 207.04 229.72 1--_---~~.-__--__--------_-]_.--_-gg, e. _ . _ _ _ . _ _ _ _ . _ - _ _ _ _ . _ _ _ - _ - _ _ _ . _ _ . - - . _ ._

| 5-24-08 1 3031 1 218.76 I
- _ . - _ . . _

gg
_ 7. _ _ _ _ _ __ _ _ _ _ _ _ _ _ - - _ ._

gf> di 207.83 229.70 1,___ __________ ______.___-____-__ ___-
! 5-25-88 i 3032 1 210.75 |

_ _ _ _ . _ _ _

___-_.__________._____________-______ggg_ ______ __-__-_.________ __-_ - __-_._- $ 1i 207.81 229.69 I -,

! 5-26-80 1 3033 1 218.74 I pr
____

___.__.-_____ __ _ ____3._ fo k*| 207.00 229.67 1,_ . _ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ . .a .

27-08 3034 1 210.72 I
. _ _ _ _ _ _ _ . _ .

-_- -_________ --__..___.__._-____ g /_ g. g
- - _ _ _ _ _ _ _ _ _ _. _ _ _ _ ._ _ _ _ _ _

. . _ _ _g) ( g! 207.79 229.66 1,

! 5-30-88 3037 1 218.68
_ . _

j ! 207.75 229.62 I,. _._ _ - - _.- _-_ _._ _ _ _ _ _ _ _._ _ _ _. _ _ _ _ _ _. _ _ _ _. - -____.-________. _ _. .___ ___._._.__ _| 5-31-88 3038 ; 218.67 i g | 207.73 229.60 l. - - - _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ . _ _ - - - . _ , .

_._ -_______ .______.__..___________ __ _

JUNE

_ . _ _ _ - _ _ _ _ _ . _ . . - _ _ _ _ - _ _ . _ _ - . _ _ _ _ _ _ _ _ _ _ _ , _ _ . _ . _ _ _ _ _ . _ _ . . _
_ _ . _ _ - _ _ _ _ - _ . _ _ _ _ _ _ .

.
! 6- 1-88 ! 3039 1 218.65 :
_-___---__-_-_____________________C ]u_// g Q__________--____________________Q___M___ )

i

t 207.72 229.59 1,

I 6- 2 1 3040 i 210.64..__.___ _ _- 8 0
. ___

i 207.71 229.57 !g_ _ ____
_ __. _ ___ _ _ _ _ _._ _ g g g ij_ _ . _ _ _ _ - _ _ _ - _ . _ . _ _ _ _ _ _ . _ _ /

,

; 6- 3-08 i 3041 | 218.63 : 207.69 229.56 : I

_ _ _ _ _ _ _ _ .

-_-____ -___ _-.__-____ __. __ _____ _____.________-___! ,

i 6- 6-00 ! 3044 1 210.5G t
_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _

_____________.____._._._____.._________________.____i
207.66 229.51 1 L,

; 6- 7-08 | 3045 1 218.57 I
_ _. ._ _ _ _.__.__ _ _ _._._ _ _ _ _ _ _ _ _ _ - _

-_-__-.___________.__.___._____________._____.____.__.__207.64 229.50 1 I !,

! 6- 8-80 t 3046 ! 21G.56 _____ ____.___.__.__.____ ___ _ {
-_-__-____________ ______ _____ .________.__________.__207.63 229.48 I I,

6- 9-88 1 3047 | 218.54
_ _ _ _ _ _ _ _ _ _ . . , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . , _ _ _ _

------___.___.-__._______.__.____________1 1 207.62 229.47 | t,

_ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ _ _ _ _ _ _ _ _ _ _._,_ _ _ ,_ _ _ _ _ _ ._ _ _ _ _ _.| 6-10-88 : 3048 ! 218.53 i
{ _ _ _ _ _ _ _ _ _ __. - _ _ _ _,._ _ _ _ _ _ _ _ _._ _ _ _ ___._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 0 7 . 6 0229.46 i I,

13-88 3051 ! 210.49 :
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ., .,

_ _ _ _ _ _ _. - _ _ _ _._ _ ___ _ _ _ _ _ _ _._ _ _ _._ _.._ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _; 207.56 229.41 :,

| 6-14-88 : 3052 : 210.47 :
___._______.___________________

-___________ .____.._-_.______ ___.- _ ___ __ _ __._ _:_207.55 229.40 ; t,

6-15-80 | 3053 1 218.46
__________________.___,,,______

___________.___-__________-__-_ .____i ! 207.54 229.38 :
____ _____________._______________________,____I

,

i 6-16-80 i 3054 219,45 l ! 907 F' 'So '

-_______-__________-_-____-_-_____________'______'________-____-______s
*
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I
Dose Calibrator i

i
HL Iest ofInstrument Lincacity i

Freauenev: Quarterly and upon installation.

Procedure:

1. Elute from generator the normal daily amount of Tc99m.

2. Assay the vial using various combinations of lead sleeves.

!3. Calculate ratios and keep records as seen on the example record sheet.

OR

1. Assay approximately 100 mci of Tc99m in the dose calibrator.

2. Assay the same vial of Tc99m at time intervals of 6,24,30 and 48 hrs after the initial
assay.

Using the 30 hr activity measurement as a starting point, calculate the predicted3.

activities at 0,6,24, and 48 hrs. Use the following table:

(s
'

Assay Time Correction Factor

0 32
6 16
24 2
30 1

48 0.125

4. Plot the measured not activity for each time interval vs. the predicted activity on log-log
graph paper.

5. The activities plotted hould be within 107o of the predicted curve if the instrument is

linear and functionms properly. Errors greater than 107o indicate the need for repair or ~adjustments of the instrument.

Formula:

difference between PREDICTED & MEASURED X 100
'. """ I

.

"PREDICTED

(30 hour MEASURED activity X respective correction factor gives PREDICTED activity)

Records: Shall be kept for 3 years, and must include: model and serial numbers of dose calibrator
[ T checked, date, calculated and measured activities, signature of Radiaton Protection Program( Representative.
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(#'Dose Calibrator #

Linenity Check

DOSE CAllBRATOR

MODEL: SERIAL NO.:

DATE: QUARTER:

ISOTOPE:

MEASURED CALCULATED
ACTIVITY ACTIVITY 5 DIFFERENCE

!

{ 100%

0 '

;
.

0+A
|
|0+B

0+A+B
|

0+C 1

0+A+C
|

0+B+C

0+A+B+C

COMMENTS:

. Signature of RPP rep.
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Dose Calibrator

LY., _Gr0InettyIrst

Ergue.n_cy: Upon installation and following a repair.

Procedure:

A. See the next page for instructions.

B. Errors greater than 10% must be corrected mathematically.

C. Records must be retained for the duration of the use of the dose calibrator. Records rnust

include: the model and serial numbers of the dose calibrator, the configuration of the source

measured, the activity measured for each volume measured, date of test, and signature of a

Radiation Protection Program Representative.
N

,

|
|

. -- ,

1

|

|' |

_ _ _ _ _
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( Geometric V$riation Test
G

Assay a 30 ml vial containing Tc-99m in a volume of Iml, then increase
volume by steps to 2,4,8,10,20,25,30ml. The ratio of measured activities
for each volume to the 10ml reference volume activity should be within
12%. If outside this range, correction factors should be used. For
instance, if activities of 4.12 mci and 4.00 mci are measured for 4m1
and 10ml volumes, and 10ml is the reference volume selected, then the
correction factor for 4m1 volumes would be 4.00/4.12=0.97.

References:

T. Phan, R. Wasnich, Practical Nuclear Medicine

.

C

,

(.
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NUCLEAR PHARMACY -

UNIVERSITY OF MINNESOTA,
j' Division of Nuclear Medicine . Department of Radiology . University Hospitats

Box 382 Mayo Memorial Building . 420 Delaware Stroet S.E. . Minneapolis, Minnesota 55455

.

GEOMETRY C11ECK

DOSE CALIBRATOR CRC-10R 10989

| January 15, 1987

|

Volume Assay Correction Factor -

2 ml ,.

14.4 mci 0.0

4 ml 14.4 mC1 0.0

8 ml 14.4 mci 0.0

10 ml 14.4 mci Standard
20 ml 14.5 mci 0.993 ,

f' 25 ml 14.6 mci 0.986 Iw
,

i

i

- . . _ , . ,

0,

4
1
m
L-

HEALTH SCIENCES

. . . . . . .- . . ..

- _ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ . . __________________________J
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(/ ILiDIATION PROTECTION PROGRAM RESPONSIllILITIES FOR,

TIIE NUCLEAR MEDICINE DEPMTMENT

I. Review Monthly Dosimetry Reports

- Investigate if 2 25% of monthly whole body or extremity limits (ALARA)
- Or if > 1.5 rem / month extremity

> 100 mrem / month whole body

II. Survey Instrument Calibration (Part 35.51)

- once/ year and following repair

III. Inventory and Leak-Testing of Scaled Sources (Part 35.59)

- Inventory quarterly all scaled sources
- Survey quarterly scaled source storage areas
- Leak test all scaled sources every 6 rnonths

IV. Contamination Surveys (Part 35.70)

- Weekly

V. Monitoring of I-131 Therapy Patients (Part 35.75)

- Patients released only if exposure < 5 mR/hr at 1 meter or < 30 mci
- Smear survey of patient room

VI. Control of Aerosols and Gases (Part 35.205)

- Check ventilation every six months

-

VII. Reports of Misadministrations (Part 35.33)

VIII. Annual Review of Nuclear Medicine Departrnent

- - - - - -- -
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L REVIEW OF AiONI11LY DOSIMETRY 11EEQ LTS

(Part 35.21)

A.
The Radiation Protection Program shall review the Nuclear Medicine Personnel dosimetry
reports monthly, and sign the following review form. (See example form.)

11 . Investigational Limits

An investigation shall be done if the dosimetry readings exceed 25% of the monthly
limits,( ALARA) or if > 1.5 rem / month extremity or > 100 mrem / month whole body.

C. Investigations of persomo 1 exposure exceeding the above limits shall include:

1) Date of investigation

2) Probable cause of exposure

3) Corrective action taken

(See example form.) '

..

l'e

}
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MONTHLY REVIEW OF NUCLEAR MEDICINE PERSONNEL
DOSIMETRY REPORTS:

Month / Year: Signature of Radiation Protection Program Representative:

June 19S8

July 1988

Aug.1988

Sept.1988

Oct.1988

Nov.1988

Dec.1988

Jan.1989

Feb.1989

March 1989

April 1989

May 1989

June 1989

July 1989

Aug.1989
--

Sept.1989

Oct.1989
_.

Nov.1989

Dec.1989

I
I
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INVESTIGATIONAL FORM
FOR NUCLEAR MEDICINE PERSONNEL

DOSTMETRY REPORTS EXCEEDING LIMITS;*

NAME:

DATE:

BADGE READINGS: Month: mrem whole body, rem extremities

EXPLANATION OF PROBAULE CAUSE OF EXPOSURE:

CORRECTIVE ACTION TO DE TAKEN:

NUCLEAR MEDICINE PERSONNEL SIGNATURE

RADIATION PROTECTION PROGRAM REPRESENTATIVE SIGNATURE

RADI ATION PROTECTION COMMITTEE CHAIR SIGNATURE

*

An investigation shall be done if the dosimetry readings exceed 25% of the
g monthly ALARA limits,(> 1.5 rem / month extremity or > 100 mrem / month whole body.)
\
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iII. INS.TRQiENT CALII3 RATION

(Part 35.51)
,

'

A. The Radiation Protection Program will calibrate survey instruments for the Nuclear
Medicine Department once per year. (The Nuclear Medicine Department is responsible for
bringing instruments to the Radiation Protection Department for calibration.)

B. These records shall be kept for a minimum of 3 years.
i

j

C. Calibrate cutic pie instruments up to 1000 mR/hr.
I
i

.

D. Calibrate GM survey instruments up to 100 mR/hr.
{

E. Attempt to calibrate two separate readings on each scale.

F.
Note on the instrument the exposure rate for the check source that can be used for daily

i

accuracy checks. )

G. Record calibration results (see example form) including date, description of source used,
reference exposure rates, instrument readings and signature.

J
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INSTRUMENT CA .lllRATION FORM

Date:

Instniment Data: Model No. Source Data:

Serial No. Radioisotope

Probe Activity

Instrument owner: Date of last cal.

Description of Calibration Procedure:

Calibration Performed By:

Calibration Data:

Instniment Reading

Reference Ermsure Rate Meter Range / Scale

_

!
Glegisouree; Isotope : 1

Activity :
)Reference reading:
;

Exposure rate for the check source that can be used for daily accuracy checks:

COMMENE:

|

I
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IIL INVENTORY AND LEAK-TESTING OF SEALED SOURCES

(Part 35.59)

A. All sealed sources will be leak-tested by the Radiation Protection Prc, gram before their
initial use, and every six months thereafter.

B. Leak-tests include: date, model/ serial number of each source, isotope, activity, result of
leak test, measurement method used, signature. (See example form.)

C. If 0.005 uCi or more of removable contamination is found the source will immediately be
removed from use and a report will be filed with the NRC.

D. The Radiation Protection Program will take inventory of all scaled sources quarterly
including a survey of ambient dose rates.

E. This inventory includes: date, model/ serial number of each source, isotope, activity, the
measured dose rate in the storage room, signature. (See example form.)

F. All of these scaled source records will be kept for five years.

1

.

|
,

- . _ - - - _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ . _ _ _
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( NUCLEAR hEDICINE
SEALED RADIATION SOURCES INVENTORY

-

~u
Soutee

ActivityIdentification Location Isotope Mien New Date Wien New
57727/76 V73 57 ICo 5.4 mci 5/85
2094 MA V73 133Ba 285.5 uCi 6/81
3327 V73 137Cs 273 uti 2/83 1

2891083A-65 2-446 57Co 50 uCi 10/83
2093 ma 2-452 133 285.5 uCi 6/81 1

Ba

3019 ma 2-452 137Cs 265 uCi 2/80
283899 2-452 57 o 5.16 mC1 7/87C

Rod 2--437 60Co 0.110 uCi 4/72
)NES1375 Rod 2-437 57Co 0.101 uCi 12/81

G26 well ct std. 2-437 137Cs 0.1 uC1 1/79
Rod 2.416 137Cs 7.2 uCi 2/83
Rod 2-416 57 7.5 uCi 3/83Co

445/221 2-450 57 10.2 mci 6/85Co

g- 324539 2-452 57 5.9 mci 3/23/88Co
y 0338LN 2-416 153Cd 1 d.1 3/18/88
p 324539 2-416 57Co 8.35 uCi 3/23/88Rod

-

0M 1% -~ JJ es Tennison April 18, 1988

SY Ale k)

.
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Ouarterly Inventory of Sealed Sources

Scaled Source Identificati m0

Isotope:

Activity:

Serial /Model #:

Room #: !

Room Plan: '

|

|

i

!

|
;

1

|

u

Indicate: lscaled source locations, measure the dose rate (mR/hr) at several points !

Instrument used:

Signature:
Date:

(person completing inventory)

RPP rep. signature:
Date:

- . --
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SEALED RADIATION SOURCE LEAK TEST REPORT FORM

Date of leak test:
Analysis Instrument:

Source Activity Leak Test **
Modji/ Serial # Location isotop9 (mci) Date* Detector Used Results

1

2

3 $1

4
_

5

6

7

8

9 -

10 i

* when new Signature
** NAB - Not Above Backg ' und (RPP Representative)

REMARKS:



- _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ . - _ _ _ _ _ _ _ _ _ _ _ _

A O
W W

IV. CONTAMINAIlOXS111G'liYS

(Part 35.70)
|
|

A. The Radiation Protection Program will survey the Nuclear hiedicine Department for
removable contamination once per week in the radioisotope use, administration and storage
areas.

II . Each survey willinclude: dat(, plan of areas surveyed, results, instruments used, initials of
person performing survey. (Sea example form.)

C. The Nuclear Medicine Department will be notified if any area surveyed exceeds
2200 dpm/100 cm , so that they can take corrective action and decontaminate.

D. The Radiation Safety Officer will notify Nuclear Medicine personnel if any area exceeds
the trigger level of 2000 dpm/100cm2 for Tc-99m, or 200 dpm/100cm2 for other
radioisotopes, and access to the area will be restricted until decontamination takes place.

E. These records will be kept for 3 years.

(
1

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ ~
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I-131 PATIENT TIIERAPY RECORD

Patient Name:

Room Number: Station Number:

Dose Given: mci Date: Time:

- - _ _
__

-

DOSE RATES AT ADMINISTR ATION TIME:

Highest reading close to patient: mR/hr
Bedside: mR/hr

One meter from patient: mR/hr
..s.

Room docr- mR/hr
At wall in room to the right: mR/hr

At wall in room to theleft: mR/hr -

Maximun contiguous unrestricted area: _ _mR/hr
_ _ _ -

'

_ _ _

' DOSE R ATES AT ONE METER FROM PATIENT

ADMINISTERED ACDVITY(mci) '

mR/hr @ Im @ admin. time REI EASE ACTIVITY (Must be below 30 mQ1
=

mR/hr O 1m @ release (must be below SmR/ht) !

s

|
^ M: mR /hr- mci:

1

- _ . , , _ .
_

i

|
|
|

l

|

* Patient may not be released until < 5 mR/hr or < 30 mCl.
1

Instrument used:

Signature of surveyor:

|

l
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V. MONIIOJENG O F I-131 Tlit IMyX.pAllENIS

(Part 35.75 and 35.315)

(1) Each patient receiving 1-131 therapy doses will be provided a private room with a private
restroom;

(2) The RPP representative will post the patient's door with a " Caution Radioactive
Materials" sign and a " Caution Radiation Area" sign and note on the door or in 'he patient's chart
where and how long visitors may stay in the patient's room;

(3) Visits by individuals under age 18 will be authorized only on a patient-by-patient basiswith
2 approval of the health care staff after consultation with the Radiation Safety Officer;

(4) Promptly after administration of the dosage, the dose rates will be measured in contiguous
restricted and unrestricted areas with a radiation survey instrument to demonstrate that dose rates are
less than 2 mR/hr in these areas. The RPP will retain for three years a record of each survey that
includes the time and date of the survey, a plan of the area or list of points surveyed, the measured dose
rate at several points expressed in millirem per hour, the instrument used to make the survey, and the
initials of the individual who conducted the survey. (See example form.)

(5) The RPP will monitor material and items rernoved from the patient's room to determine if
their radioactive content cannot be distinguished from the natural background radiation level using a

C radiation detection survey instrument set on its most sensitive scale and with no interposed shielding, orif they should be handled as radioactive waste.

(6) The nursing station will provide the patient with radiation safety guidance that will help
to keep radiation dose to household members and the public as low as reasonably achievable before
authorizing release of the patient from the hospital. An estimate of the time that these precautions
should remain in effect will be given by the physician in charge of the patient and is included as part of
the patient radiation pamphlet.

(7) The RPP will survey the patient's room and private restroom for removable contamination
with a radiation detection survey instrument before assigning another patient to the room. The room
will not be reassigned until removable contamination is less than 200 disintegrations per minute above
background per 100 square centimeters; and

(B) The Radiation Safety Officer will be notified immediately if the patient dies or has a
_

medical emergency.

(9) The patient will not be released until the measured dose rate from the patient is less than 5
millitems per hour at 1 meter, or the activity in thc patient is less then 30 mci.

!
i

!
!

|

J
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626-6002
Department of Environmental Health and Salcty in case of Fbdiahoo Emergency dial 1 2 3 -

- g Boynton Health Servicoc
<* University of Minnesota

Minneapolis, Minnesota 55455

RADI ATION PROTECTION INSTRUCTIONS FOR NURSES.

CARING l'on P ATIENTS WilO RECEIVE 832 1 TIIER APY

There is no need to be alarmed when assigned to the care of a patient receiving
radiolodine t h era py, as one may work safely around sources of lonizing radiation,provided proper precautions are taken.

Proper care may be provided to the patient while maintaining the radiationreceived by the nursing staff within the protection limits.
Nurses who care for

exposure

radiolodine therapy patients must read and understand the attached lustructions
are questions concerning these instructions, contact the nursing supervisor or theIf there.

Radiation Protection Program (626-6002). The following is a brief review of basicprinciples of external and Internal radiation exposure control.

External Radiation Extmsure Control _

source located outside of the Individual's body. External exposure results when an individual is exposed to ionizing radiation emitted by a
radiation source and the time spent near the source contribute to the degree of exposureThe distance one works from an externalone will reccite.

The nurse should keep in mind that she/he should spend only the time
necessary near the patient and should work at as great a distance as possibic withoutsacrifielne cuality of care.
the exposure will consequently be less.If the working time is reduced and the distance Increased,

If a nurse can administer care to a patie::t attwo feet instead of one foot,
her/his exposure will be only one fourth as great.

carry this further, if the nurse were fise feet from the patient, her/his exposure wouldTo ;
he only one twenty-fif th as great as at one foot ;
would be one-hundredth as great. from the patient, and at ten icet it

This is not meant to discourage the nurse from going jclose to the pa tien t, but rather to show the importance of distance in radiation
|

1protection.

Time is also an important factor in that the exposure received by the nursewm be
twice as great if she/he spends ten minutes at the bedside as it would be if '

ishe/he were there only five minutes.

Internal Radiation Exnosure Control
s _ m.

Internal radiation exposure results when radloactive material
into an Individual's body by the routes of inhalation, ingestion, in this case 131 , is taken1

the skin.
Unsealed radioactive materials, such as those used in, and/or through breaks in

only an external radiation exposure potential, but also present a potential for person
131 1 therapy, present not

and area contamination. The primary sources of 131 nel
,

Special precautions, as outlined in the attached instructions must be follow d tresult from contaminated urine and saliva which will contain appreciable amounts 1 contamination in the patient's room
(
'

of 1811

contamination of the hands and clothing of personnel who care for the patient
, e o prevent

.

Keep in mind that past experience tells us that
hazard to the nurse will be well within protection limitswith normal care to the patient, the'

cooperation in following the attached instructions in order thatIloweser, we need your full
.

remain free of contaminatiort the hospital area may
as low as reasonably achievable.and that radiation exposures to all concerned will be kept

|
,

1

|
1



A(ATTACll T1. 'rijEDURES TO Tile COVER OF TI
PATIENT'S CIIART)

br metions for Nurses Carine for Patients Receivine 1H1 Thera nv_

The Division of Nuclear Medicine is responsible for calling the Radiation Protections'
~

Program (RPP) when a patient is schsduled for 181
1 therapy. The RPP will provide filmbadge

container to be located in the patient's bathroom. monitoring f or the nursing staff, and will also provide a shielded radioactive urine

Staf f Precautions

All persons who enter the patient's room should be gisen the fc!!owing instructio
1. Spend as little time in the room as is necessary to provide proper carens:

2. Spend no more time at the patient's bedside than is absolutely necessary
.

3. Wear
disposable gloves at all times in the room and wash hands thoroughly aft

.

removal of gloves.
Gloses should be placed in the designated disposal bag located

er
in the room.

4.

Custodial services should not be provided until after the Radiation ProtectionProgram staff have decontaminated the room.

5. All staff persons who enter the room must wear a film badge
.

Foom A ssienmen t_

The hospital policy on room assignment for patients who receive
be designated single patient rooms.that these patients are to be located in specially designated rooms1 therapy provides181

These rooms are to.

The Radiation Protection Program staff will make radiation exposupatient's room following 131

protection survey form 1 administration and will record these measurements on there measurements in theradiation
which will be attached to the patient's chart. TheRadiation Protection Program is responsible for preparing the patient'stherapy.

floor area around the toilet and sink, under the urine containerThis room preparation includes the application of protective coverin
room for 131 1

g to thebathroom, etc. , walk area from bed to

Postine of Patient Room

Radiation caution signs are to be posted on
Radiation Area and Caution Radioacthe Material) by the Radiation Pthe door of the patient's room (Caution
staff and are not to be removed until the patient is discharged and Radiatirotection Program
Program staff have made a final radiation survey of the patient's rooon Protection

radiation caution signs will be provided to the nursing station by the RadiationThe appropriatem.
Protection Program.

Personnel Monitorine

The RPP will provide film badges for each Individual caring f
who wear a film badge monitor must complete a request card listing the requiredor the patient. Indhiduals
Information.

The request card and film badge must be returned to the RadiationProtection Program upon release of the patient
is important that each indigidual wear only the film b d, or completion of the patient therapy. Ithim. _ aa ge dosimeter assigned to her or L'

.

2

. _-_ -__-- _ - ________-_ - __-_ _ -_ _ __-_-_ __ - __



s, ,

A A YT
Itadiation Expos tre to F79Mic and Pregnant Wornen igr '
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p

liased on the recommendation of the National Council on Radiation Protection (NCRP)and on a recent regulatory guide of the Nuclear Regulatory Commission, it is recom-,

mended that pregnant women should limit their radiation dose to 500 mrem or less during(3 (the entire period of gestation.
The reason for the recommendation is the lucreasedsensithity of the human embryo and descloping fetus to radiation damage; this is

particularly true during the first trimester of pregnancy. Ilecause a woman of ten does

(first trimester) the regulatory guide implies that each fertile woman be informed of thenot know she is pregnant during the period of greatest radiation sensitivity for the fetus
recommendation to limit her exposure to 500 mrem or less during the gestation period
It is the policy of the University that pregnant women not be assigned to care for.

patients where ionizing radiation is intoh ed.
Also, pregnant women should not beallowed to sisit. in a patient's room.

11a tits

The patient should have a bath prior to administration of 181
need for a bath during therapy. 1 therapy to climinate the

are high and would unnecessarily expose the staff person assisting with the bathThe radiation lesels around the patient during therapy
.

IdLLcJnt

All the patient's linen shall be put in a properly labeled laundry bag and placed i
far corner of the room, or in the private bath if such is provided.

The Radiation
n the

Protection Program may modify this procedure.

No bedding, clothing or any other materials are to be removed from the pati
without first being monitored by the Radiation Protection Program staff person.ent's room

1)isposable gloves shouhl be worn by the nurse and her/hls hands should be wa h dchanging linen.
Gloses should be placed in the designated disposal bag in the room.s e after

DieJitry

The
knives and forks should be used.I will be found in the saliva; consequently, paper plates and cups and disp s bl
the paper dishes, may be disposed of in the regular manner and sho ldFood and beverages remaining in the dishes, as well as

oa e

the room. not be kept inu

In a plastic bag. Facial tissue, etc., which have come in contact with the person's mouth should b
potentially contaminated materials.A plastic bag should be taped to the bedside stand for collecting these

e-placed -

All radioactive bags and _olher containers must be
lahtisd with Caution Radioactise Material signs and lef t in the patient's room.

Everement

The patient is to be instructed concerning the need for care in transfer of the urine to
the collection container to minimize spillage.
thoroughly following toilet use. The patient should wash his or her hands

The urine will be grossly contaminated and every precaution must be taken
spillage and contamination of the hands or clothing.

1to prevent
A large mouth urine bottle for k. l

3

L
.
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Escrement (cattil W w

collection of the contaminated urine will be provided by the ItPP. This container shouldbe kept in the patient's bathroom. A disposable plastic toilet insert should be used to[ facilitate urine collection, and the urine emptied into the collection bottic.'

must be lustructed not to overfill the container and to notif y the nursing staff when the
The patient

container is nearly full.
The nursing staff will contact the lladiation Protection Programfor instructions. Fecal contamination of the urine must be prevented.

If a catheter is used, the urine will be collected in a non-breakable bottle, which should
be placed in a tray to collect the urine in case the bottle should break. The cathetershould be kept af ter use for disposal.

La b Work .

All body fluid samples (blood, urine, spinal, abd., etc.) withdrawn from an 131patient are to be considered radioactive. 1 therapy
caution tape before they leave the station. These samples must be labeled with radiation

before pyn. sample that might be contaminated with 131 Contact the lladiation Protection Program at626-6002
1 leaves the station.

.

Ileca u se of the excretion route of 1811 from the body, additional radiation protection
precautions may be necessary for urine samples that are taken from the patientfour days af ter administration. If it within

is necessary to collect a urine sample within thisperiod, contact
the !!adiation Protection Program for instructions and monitoring of thesample before it is sent to the laboratory.

Visitor 3

C Visitors should sit as far from the patient as possible (not closer than 6 feet). Thenurse will instruct visitors in proper precautions. Nothing in the room should be handledby visitors.
No prenttalt slsitors or nersons under IR vears of ngt are to be nilowed in1helnh n t's ro o m. Visiting time must be limited to 1/2 hour per day.

Procedures for Transnort of 31!I Theralty Patienjs

The Division of Nuclear hiedicine has indicated that 181
1 patients must be scanned priorto release from the hospital.

This procedure will normally be conducted immediatelypreceding patient release. The following will be the procedure for transporting thepatient from the nursing station to the Nuclear hiedicine Clinic:
1. The lladiation Protection Program staff member will notify the Nuclear hiedicineClinic when the patient's 181

1 dose has decreased, to a level which will allow patientrelease.

2. The Nuclear
htedicine Clinic will call the station and request that the patient bebrought to the clinic for the scan,

3. A staff pen sen on the station will be responsible for transporting the patient
patient may >e released directly from the Nuclear hiedicine Clinic. The.

4. A wheel chair should be used to transport the patient and must be labeled with a
Caution fladiation Area sign, which may be hand-held by the patient and should beclearly visible.
hands prior to transport.The patient should also be Instructed to thoroughly wash his or her

.

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ -
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Transnnre fennt.y w w

5. The staff person must wear a film badge dosimeter while transporti
and should walk as far behind the wheel chair as possible to maximize the di t( ng the patient,from the patient. s ance

6. When using
elevator with the patient.the elevator, the staff person should allow no other ludividual on the

7. In the event that the Nuclear Medicine Clinie must scan the p tiactivity has decreased to the patient ent before the 1311a

to return to the clinic and transportdischarge lesci, it will be necessary for thestation staff person

station following the same procedures as listed above. the patient back to the

Einal Survev of the I attent's Itonm_
k

The Radiation Protection Program staff will measure the radiatior

and determine when the residual 131 n lesel from the patient
1 activity in the patient is at 30 millicuries. TheItPP will inform the Division of Nuclear Medicine, which will lustto the discharge of the patient. ruct the station relative

When the patient is discharged, the Radiation Protection Program .

.

a complete contamination survey of the patient's room staff person will make
to another patient until af ter it has been decontaminated by theThe room must not be assigned

.

Program.
A copy of the final room survey will be kept on file by the RPPIt adia tio n Protection

.

Radia tion isola tinn

if the patient remains In the hospital for an extended period
may be discontinued based on radiation of time, radiation isolation'

Protection Program staff. exposure measurements made by Radiation

EnuLrge n c y Proced u rn

In cases of the following emergencies, contact both the Ita dia tion Protection Program(626-6002)
and the Division of Nuclear Medicine (626-3205af ter normal working hours, call the University emergency n)otificatiIf the emergency occurs.

luform the operator that you haic a radiation on number,123 andpatient room number, a tele e m er g e n c y. Gli e your name, station,description of the emergency. phone number at which you may be reached, and a brief

1. If the patient should somit following the administration of th131 ,

2. If radioactive urine is spilled or if the collection container is b
1e

3. In the event of emergency surgery for the patient
roken.

4. In the event of death of the patient.
.

5. In the event that a patient needs to be resuscitated (refer to the appropriatesection of station manual).

Do not attempt to clean up urine spills or nomitus
, but restrict access to the spill area.

If questions arise regarding these 181

1 therapy procedures, please contact the RadiationProtection Program at 626-6002

.

5
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VI. COELOL or AEROSOLS.ANI1 GASES |

(Part 35.205)
|

I
I

A. All Nuclear Medicine Rooms in which radioactive gases are used (Xe-133) must be under
,

negative pressure. The RPP will check negative pressure in use areas monthly (see |
weekly contamination survey form). i

!

II. The Radiation Protection Program will measure the ventilation rates in administration
|

rooms of aerosols and gases every six months with a velometer. (See following form.) The
Radiophannaceutical Prep Lab. hood will also be checked every six months.

1

I
i

|
1

1

I

|
|

|
1

|
,

l

|

:
..~ .

|

|

|

l
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VENTILATON R ATES (

IN RADIOACTIVE GAS USE AREAS

Room Number: Velometer reading:

PREP LAB
- - . .

_ _ ___ _ _ _ _ ___ _ f p m

2-442 (RM 2) _ _ ___ _ _ _ __ _ __ f p m '

2-446 (RM 4) _ _ _ _ ___ _ _ _ _ __ f p m

2-448 (RM 5) _ _ _ _ __ _ _ _ _ __ _ f p m

_ _ ___ _ _ _ _ ___ _ f p m_ _ _ _ _ _ _ _ _ _ _

;

_____________fpm___________

i
i

_ _ _ _ _ _ _ _ __ _ _ _ _ f p m___________

1

Comments:
1

,1

1
1

,

Signature of RPP rep. Date:

/

,

m .
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EVACUATION TIME = 30 MINUTES

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ .

In the event of an accidental release of Xc-133, close all doors and evacuate
this room for 30 minutes. Restrict access. Radiation exposure rate
measurements must be made upon re-entry. Do not re-enter unless the
exposure reading is below 0.5 mR/hr. Call the Radiation Protection Program
at 62G-6002 for assistance.

-

C

*This sign is posted in rooms were Xc-133 is used. -

(
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VII. REPORTS OF MIS ADMINISTIIATIONS

(Part 3533)

A. In the event of a misadministration involving a therapeutic or a diagnostic procedure, the
Radiation Safety Officer (RSO) will immediately investigate the cause.

B. The R50 will make a record for NRC review (see the following example).

C. If required by the regulations of Part 35.33 the NRC will be notified.

D. The case will be reviewed and, if necessary, action will taken to prevent a recurrence.

E. All records of misadministrations will be retained for 10 years.
~.

- _

h

|

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ J
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Regort of a Misahulnhtratinn
'N

IntolvingAIhcrapyAnceiture

Licensee: University of Minnesota
Departrnent of Radiology
Division of Nuclear Medicine .

Referring physician:

Description of event:

(

Effect on the patient:
s

Action taken to prevent reoccurrence:

i

Was the patient informed? If not, why not?
.

, _ _ _ _ _

|

|

Signature:
Date:(Radiation Safety Officer)

Signature:
Date:(Physician)

Signature:
Date:

(Radiation Protection Committee Chair)
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\ ., VIII. ANNUAL REVIEly

i

The Radiation Protection Program will conduct an annual audit of the Nuclear Medicine
Department. This annual compliance meeting with Nuclear Medicine staff will include
suggestions for maintaining exposure rates ALARA, continuing education, and a review of
dosimeter readings. A record of the summary of each annual review will be retained in this
manual.

t
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A A
W

C- NUCLEAll}JEDlCINE DEPARTAJM
ANNUAL IlliY1E1Y (

Am the following records up-to-date?:

Training Records Y N
Log of Receipt of Radioactive Materials Y N
Delivery Records Y N
Shipment Surveys Y N
Non-Tc Dispensing Records Y N
Daily Surveys Y N

i

Radiopharmaceutical Records Y N
Dose Calibrator Records: '

Daily constancy check Y N '

Quarterly accuracy check Y N
Quarterly linearity test Y N

Dosimetry Reports ALARA Y N,

Survey Meters Calibrated Y N
Quarterly Inventory of Scaled Sources Y N
Scaled Source Leak Tests Y N,

Weekly Smear Surveys Y N

.

COMMENTS:

. - - . --

/

'

.

Signature of RSO:
- . Date: .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ---- - - - - - - - - - - ~
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TO: Medical Use Licensees

FROM: Vandy L. Miller, Chief
Medical, Academic, and Coinmercial

-

Use Safety Branch
Division of Industrial and

Medical Nuclear Safety
Office of Nuclear Material Safety

and Safeguards
.

SUBJECT: DIAGNOSTIC MISADMINISTRATION REPORT FORM, NRC FORM 473
.

This is to inform medical use licensees of the development and availability of
t

NRC Form 473. Medical use licensees must use this form to report diagnosticmisedministrations.

When it approved the revision of 10 CFR Part 35, the Commission directed the
staff to develop a form fr reporting diagnostic misaaministrations. The revisedrule, without an hRC form number, became ef fective in April,1987. The Office
of Management ano Budget has approved the form and the form number wds recently
dnnounced in the rederal Register. A copy of the Federal Register notice
announcing the form and a copy of the form dre enclosed for your convenience.

Please note that the use of NRC Form 473 is required for reporting diagnosticmisadministrations. You may refer to 10 CFR 35.33(c), also enclosed, for thisrequirement.

If you have additional questions concerning the use of NRC Form 473, pleasecontact Jim Myers at (301)-492-0637.

/ < - -
, ~

r di r", h f

Medical, Academic and Commercial
*

Use Safety Branch,-
.

Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Sdf0 guards

Enclosures:
1. NRC Form 473
2. Fedaral Register Notice (53 FR 21627)
3s 10 CFR 35.33(c)

*

.

|
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NUCLEAR REGULATORY text. A copy of the form will be mailed
to NRC medical use licensees. PART 35-MEDtCAt. USE OF

COMMISSION
This amendment is a miner DYPRODUCT MATERfAI.

*

10 CFil Part 3S * administrative change to an existIrtg 1. The authority citation for Part 35
final ruim 11 merely adds the 'orm continues to read as follows:

Diagnostic Misadmirdstration RW number for an NRC form to the codified
rule.The number had been onutted

Authority see.1st. u stat. 941 asE0""'
amended (4: USC 2:01t see. 2ct sa stat.because OMB had not completed its
1:42 as amended (42 USC 5a41).AGENCY: Nuclear Regulatory review. Based on this, good cause exists

Commission. -

to find that the notice and public i 35.33 fAmendebb
ACToc Final rulev - pr cedure provisions of the 2.1, n 35.33, paragraph (c)is amended

Admimstrative Procedure Act are .by removing footnota l and by insertmgsuuuAny:The Nuclear Regulatory
Commission (NRC)is amending its

. unnecessary pursuant to the c.xemptm, a . Form t?RC 473''in place of "Forrn
provision found in 5 U.S.C. 553(b)(U). NRC_"in the second sentence.regulations for the medical use og Therefore, the amendment is effects

byproduct material to indicate the form upon publication in the Federal Register.
Dated a t Rockville. MD. this 7th day ofto be used for reporting diagnostic

misadministrations. This action is Administrative Statements #

Intended to inform the public of the Environmentallmpcet: Categorical For the Nuclear Regulatory Commission.
development and availability of the belusion. victor siello.1r.,

form that medicallicensees must use to The NRC hat determined that this Executive rirectorfor operorians.
,

meet this reporting requirement, regulation is the type of action destnbed (FR Doc. 88-1:965 filed 64-aa: 8.45 aml
EFFECT1VE DATE JunJ 9.1988 in catescrical exclusion 10 CFR m a y,

Acontsses:A copy.of Form NRC 473 51.23(c)(3). Therefore, neither an ~~~~ ~ ~~
~-~~ ~ ~ ~~ "

may be examined at the Commission's environmental impact statement nor an

Public Docurnent Room at 1717 H Street environmental assessment has been
prepared for this final rule.

k'. NW.. Washington. DC. Sing!e copies areavailable from James H. Myers. Office of Paperwork Retfuction Act Statement.

Nuclear Material Safety and Safeguards.
U.S. Nuclear Regulatory Commission, This final nile amends information
Washington. DC 20555. Telephone: (301) - collection requirements that are subject

to the Paperwork Reduction Act of1960492-0031

FOR FURTHER INFORM AT10H CONTACTt
(44 U.S.C. 3501 et seq.). These
requirements were apprnved by theJames H. Myers, Office of Nuclear
Office of Management and Budget underMaterial Safety and Safeguards. U.S.
OMB Number 3150-0140.Nuclear Regulatory Commission'

Wa shington. DC 20555. Telephone: (301) . List of Subjects in 10 CFR Part 35
492-0635.

Dyproduct ma terial Drugs. IIcalth
suPPLtwtxtAav v4rortuATion:The NRC facuities. Health professions.
amended its regulations for the medical Incorporation by reference. Medical
use of byproduct material to require , devices, Nuclear matenals,
licensees to report certain diagnostic Occupational safety and health. Penalty.
misadministrations to the NRC on a Radiation protection. Reporting and -

special NRC fonn.his matter was recordkeeping requirements.
discussed in the final rule revising to
CFR Part 35 (51 FR 30032. October 16, * Regulatory Text
19%).

For the reasons set out in the
The NRC staff has developed the preamble and under the authority of the

form, and the Office of Management and Atomic Energy Act of 19%as amended.
Uud::et (OMB) ha e approved its use.The - the Energy Reorganization Act of 1974
NRC is amending its regulations to as amended, and 5 U.S.C. 553 the NRC is
insert the form number in the regulatoryadopting the following amendment to 10

CFR Part 35.,

-

|E

a

.
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* $ 35.33 flecords and reports of
misadministrations, relative (or guardian) and if not. why.

(a) When a misadministration
not.The report must not include the*

involves any therapy procedure, the patient's name or otherinfonnation that
licensee shall notify by telephone the could lead to identification of the.

appropriate NRC Regional Office listed patient,

in Appendix D of Part 20 of this chapter. (c) When a misadministration,

The licensee shall also notify the Involves a diagnostic procedure, the
refening physician of the affec*ed Radiation Safety Officer shall promptly
patient and the patient or a responsible investigate its cause, make a record for
relative (or guardian), unless the NRC review, and retain the record as
referring physician agrees to inform the directed in i 35.33(d).The licensee shall
patient or believes, based on medical also notify the referring physician and
Judgment, that telling the patient or the the appropriate NRC Office specified ir.

s patient a responsible relative (or . I 30.6 of this part in writing on Form ,.

guardian) would be harmful to one or NRC within15 days if the
the other, respectively. These misadministration involved the use of
notifications must be made within 24 byproduct meter'el not intended for
hours after the licensee discovers the medical use, administration of a dosage
misadmmistration.lf the referring f ve. fold different from the intended
physician, patient, or the patient's dosage. or administration of byproduct
aesponsible relative or guardian cannot material such that the patient is likely to,

, be reached within 24 hours. the licensee rece ve an organ dose greater than 2 tem
shall notify them as soon as practicable. or a whole body dose greater than 500
The licensee is not required to nottfy the millirem? Licensees may use dosimetry
patient or the patient's responsible tables in pakage inserts, corrected only
relative or guardian without first for amount of radioactivity

however,g the referring physician; administered, to determine whether a ('
.

consultin
A.

the licensee shall not delay report is required.
medical care for the patient because of (d) Each licensee shall retain a recordthis. of each misadmmistration for ten years.

(b) Within 15 days after an initial The record must contain the names of
therapy misadministration report to allindividuals involved in the event i

NRC, the licensee shall report. In (including the physician, allied health
writing. to the NRC Regional Office Personnel, the patient, and the patient's 1

inhially telephoned and to the referring refer-ing physician), the patient's soctal
physician. and furnish a copy of the security number or identification 1

report to the patient or the patient's number if one has been assigned, a brief 1
responsible relative (or guardian) if description of the event, the effect on i

.

either was previously notified by the the patient, and the action taken if any,
licensee under paragraph (a) of this to prevent recurrence, l

section.The written report must include
(e) Aside from the notification ~ ' ' ' '

i

the licensee's name: the referring
. physician's name; a brief description of

requirement, nothing in this section

the event: the effect on the patient: the
effects any rights or duties oflicensees
and physicians in relation to each other,action taken to prevent recurrence; patients. or responsible relatives (or

whether the licensee informed the guardians).
patient or the patient's responsible

,
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the license, showing for each scaled PART 35-MEDICAL USE OF ."l 35.00 (Amendedl
source the following infortnation: DYPRODUCT MATERIAL 42. Section 35M, paragraph (f) is
* . . . .

N 29. In i 34 28, paragraph (b) is revised 33. The authority citation for Part 35 amended by changing "two years" tob

continues to read as follows: "three Years'"
to read as follows:

Authority: Sec.161. ca Stat. Na, as / l 35.92 [ Am' endedl
( 34.28 Inspection and maintenance of amended (42 U.S C. 2001); sec. 201. 6a Stat.

43. Section 35.92, paragraph (b) isradiographic exposure devices, storage 1242, as amended (42 U.S.C. 584 tl.
containers, and source changers. umended by changing "two years" to

34. A new i 35.5 is udded to read as "three years."

(b The licensee shall conduct a d 35304 [Amendedl
program for inspection and maintenance 6 35.5 Maintenance of records.

44. Section 35.?tM, paragraph (c) isof radiographic exposure devices.
Each record required by this part must amended by changing "two years" tostorage containers, and source changers be legible throughout the retention "three years,"at intervals not to exceed three months period specified by each Commission /or prior to the first use thereafter to regulation. The record may be the v i 35.310 ( Amendedl

ensure proper functioning of original or a reproduced copy or a 45. Section 35.310, paragraph (b) iscomponents important to safety.The microform provided that the copy or amended by changing "two years" tolicensee shall retain records of these microform is authenticated by "three years."inspections and maintenance for three authorized personnel and that the
years. microform is capable of producmg a ji 35.315 ( Amended)

30. In i 34.29. paragraph (c) is revised clear copy throughout the required 40. Section 35.315, paragraph (al(4) lato read as follows:
retention period. The record may also be amended by changmg "two years" to
stored in electronic media with the "three years."| 34.29 Permanent rednographic

instaitations. capability for producing legible,
accurate, and complete records dunng i 35.404 (Amended]* * * * *
the required retention period. Records 47. Section 35.401, paragraph (b) is(c)The alarm system must be tested such as letters, drawings, specifications, amended by changing "two years" toat intervals not to exceed three months must include all pertment information "three years."or prior to the first use thereafter of the such as stamps, initials, and signatures,

source in the installation. The licensee The licensee shall maintain adequate i35.406 (Amendedlshall retain records of these tests for safeguards against tampering with and
, three years. loss of records, 48. Section 35.400, paragraph (d) is

hl. In i 34.32, the introductory amended by changing "two years" toA
paragraph is revised to read as follows: / I3527 [Ame M "three years."

i 34.32 Operating and emergency 35. Section 35.27 oaragraph (c)is i 35.410 1Amendedl
procedures * amended by cht..gmg "two years" to

"three years," 49. Section 35.410, paragraph (b) la
The licensee shall retain a copy of amended by changing "two years" to

current operating and emergency 3 "three years."
procedures as a record until the 30. Section 35.20, paragraph |b) is i 35.415 1 Amended)Commission terminates the license that amended by changing "two years" to
authorizes the activity for which the "three years." 50. Section 35.415, paragra ph (a)(4) is
procedures were developed and, if amended by changing "two years" to
superseded, retam the superseded "three years."
material for three years after each 37. Section 35.30. paragraph (c) { 35.610 [ Amended)change. These procedures must include introductory text is amended by
instructions in at least the following: changing * two years, to ' three years.,, 51. Section 35.010. paragraph (c) is

amended by changing "two years" to* * * * *

/ 35.51 (Amended) "three years."
.

$32, n l
3;e d aff 1 and (e)pa _ _.

38. Section 35.51, paragraph (d)
i 35.615 ( Amendedl

, ,

introductory text is arnended by
1 34.33 Personnel monitoring. changing two years to three years. 52. Section 35.615, paragraph (d)(4) is

amended by changing "two years" to
V $ 35.53 1 Amendedl "three years."(b) Pocket dosimeters must be read

and exposures recorded daily. The a SecHon 35.53, paragraph (c)
$ 35.634 (Amendedllicensee shall retain each record of these introductory text is amended by

exposures for three years after the changing 'two years, to 'three years.., 53. Section 35.634, paragraph (c) is
record is made, amended by changing "two years" to

vl35.59 [ Amended] "three years,". . . . .

(e) Reports received from the film 40. Section 35.59. paragraph (i) is 54. Section 35.634, paragraph (f) is
amended by changing "two years" to amended by changing "two years" tobadge or TID processor must be "three years." "three years."retained for inspection until the

Commission terminates each license 7935.70 [Amendedl l 35.636 ( Amendedl
..

Tthat authorizes the activity that is
41. Section 35.70. paragraph (h) is 55. Section 35 630, paragraph (c) is

|

;

subject to the recordkeeping amended by changing "two years" to amended by changing "two years" to -requirement. "three y ears." "three years." !
1

1

1

|

I
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. .h j UNIVERSITY OF MINNESOTA
.

hd h $, , TWIN CITIES
Department of Environmental Health and Safety*

Boynton Healm Service, Room W.140
i 410 Church Street S E.3

, , Minneapoks, Minnesota 55455
!

' (612) 373 3167

July 18, 1986

Dr. William Adam
Materials Licensing Section
Region III USNRC
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Dr. Adam:

In response to your requesh for additional information pertaining to our
April 1,1986 letter for amendment of NRC License #22-00218-29 (Control #81042),

-

the following information is provided concerning use of Xe-133 in the new
University of Minnesota Nuclear Medicine facilities.

within MPC limits, air measurements were made in all rooms in the new NuclearThe assure that air concentrations of radioactive gases (e.g., Xe-133) are
Mediciae imaging areas where Xe-133 patient studies may be conducted. Theserooms are 2-442, 2-444, 2-446 2-448, 2-450 and 2-547 Unit J. All rooms areunder negative air pressure an,d contain a single 8" x 8" duct in which air iscontinuously flowing. During patient studies a flexible tube with a collection'

hood is attached to this duct and is placed in the patient's breathing zone to
collect Xe-133 gases that may escape. Air flow measurements were made using a
TSI Model 1650 air velometer. Each duct measured an average air flow volume of3222 ft / min. All calculations were made assuming a maximum load of 5 patients /
month t.nd a maximum activity of 20 mci / patient.

is single stacked to the roof.The six ducts are individually connected to a central exhaust system which
areas were conservatively estimated as one. Release fractions to unrestricted and restricted

!
Using the above-mentioned assumptions, the Xe-133 concentration in unre-

stricted areas was calculated to be 6.06 x 10-8 pCi/ml or nearly five times
below the current MPC value for unrestricted areas (see attachment).

I

concentration in restricted areas was 1.52 x 10-6 Xe-133
pCi/ml or approximately six

times below the current MPC value for restricted areas (see attachment).
,

|

In the event the entire activity in a standard Xe-133 vial is accidentaly
released (20 mci), personnel will be instructed to evacuate the area, all doors
will be closed anj the area secured to restrict access.
volume of 2448 ft Assuming a total room

(16 ft x 18 f t x 8.5 ft), the room would be restricted for
approximately 20 min. to allow for the Xe-133 to be vented from the room via theroom exhaust duct. Radiation exposure
area before personnel are allowed to reenter. rate measurements will be made in the !

I

{- If you have any questions, or if you need additional information, pleasecontact me.

KN:bc Sincerely,
M.D., Ph.D. Q$s

Radiation Protection Officer
- ;
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Xe-133 Unrestricted Area Calculation

The concentration of Xe-133 in unres.tricted areas was determined by the( following formula:
4

C= f

where C = the average concentration in pCi/ml
A = maximum activity used per year

= 5 patients / month x 12 months x 20 mci / patient
= 1200 mci or 1.2 x 100 pCi Xe-133

V = airflow per year

= 500 ft/ min-duct x 0.67 ft. x 0.67 ft. x 6 ducts x 1.484 x 1010 ~

ml/yr

= 1.98 x 1013 l ftd/ minml/yr
f = release fraction
=1

C = 1.2 x 106 uCi
1.98 x 10lT6il/yr

= 6.06 x 10-8 pCi/mi

Xe-133 Restriced Area Calculation(
The concentration of Xe-133 in restricted areas was determined by the

-

following formula:

C= f

where

C = the average concentration in pCi/ml
A = maximum activity used per week

= 60 patients /yr x 1 year /52 weeks x 20000 pCi/ patient
2 23,000 pCi/ week

V = airflow per week

= 500 ft/ min x 0.67 x 0.67 ft x _6.797 x 107 ml/40 hrs
3

= 1.51 x 1010
ft / min

ml/wk
f = escape fraction

=1

C = 23,000 utiLwk (1)( ', 1.51 x 1010 ml/wk
1.52 x 10-6 pCi/ml=

.

..

M'
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Vol. 52, No. 241.

Wednesday, December 10. 1987
.

This section of the FEDERAL REGISTER
contams notices to the putAc of the between 7:30 a.m. and 4:15 p.m. these patients would be deprived of theweekdays,
$taNnsNhe benefits of lung imaging.

ur so of t so noticcs FOR NRmER INFORMATION CONTACEis to gwe interested persons an judith Foulke, Office of Nuclear De peWoMr Mseded a Wcal
opportunity to participate in the rute Regulatory Research. U.S. Nuclear

radioactive aerosol delivery rystem. ,

rnalung pnor to the adoption of the finat Regulatory Com nission. Washington,
Decause the only radiation safety ;

DC 20555, telephone: (301) 443-7081.
hazard is leakage of the aerosol. threerules.

-

potentialleakage points external to the_ _ _ _ _ -_ _ . _ _ . . ~ - - - -

flUCLEAR REGULATORY SUPPLEMENTARY INFORMATION: sM wem OnMd M EaNs. ho
e kag Points require patientCOMMISSION Background

compliance for safety; the frequencies of
in 1933. NRC began authorizing patient non-compliance based on 4

medical licensees to admimster clinical experience were 10", and 5%. I
Control of Aerosols and Gases radioactive aerosols (see 48 FR 5217; Corresponding durations of leakage I

February 4,1983) to patients for
-" "hI "*""d - 1! AcENC c Nuclear Regulatory diagnos ng lung disease. The only safety exhalations. These numbers were used ICommission,

measure required specific to this chnical to calculate the as etage administration
-

ACDON: Proposed rule, procedure was that the licensee had t loss per patient. This quantity was used
.

3

SU!AMARY:The Nuclear Regulatory administer the radioactive aerosol "with to calculate the maximum number of
Commission is proposing to amend its a closed, shielded system that either is clinical procedures that could be

-

i
vented to the outside atmosphere performed in an average room per weekregulatior.s governing the medical uses through .m air exhaust or provides for without exceeding the maximumof byproduct material by removing the collecuon and disposal of the aerosol,., permissible concentration for Tc-99m in

' '

requirement that radioactise aerosols be
administered to patients only in rooms (see 10 CI,R 35.14(b)(8)). In a complate an unrestricted area.The very large
that are at r.egative pressure relatwe to revision of 10 CFR part 35. effective number (238) of treatments possible I:
surrounding rooms. The proposed rule,

April t.1987, NRC added the before exceeding the maximum
developed m response to pRM-35-6, requirement that aerosols be Permissible concentration greatly

.
.

would allo v the use of radioactive administered only in rooms that are at exceeds the busiest work load of 30
,

C acrosols in locations such as intensivenegative prersure (see $ 35.205(b). 51 FR studies per week m a large hospital.The
care units, cntical care units, and 30932; October 10,1986). In response to third potentialleakage point is the
patients' rooms. F. valuation of potential a letter received in February 1987 that tung n between the manifold and the
radiation hazards to hospital personnel stated that application of the plastic patient breathing tube. Leakage
showed minimal risk when a radioactive requirement would have a negative has been found to be negiisible during
aerosol is used with a closed, shielded impact on heahh care delivery medical r utine, proper use.
system either vented to the outside licensees were temporarily exempted

Conclusion
atmosphere through an air exhaust or a from the requirement in 135.205(b) (see
system which provides for collection 52 FR 9202; March 24.1987). The NRC has examined
and disposal of the acrosol. The Petition for RulemAing Mallinckrodt's petition and supporting
proposed rule would allow physicians information and made a determination
greater latitude m administering On March 9.1987. Mallinckrodt. Inc., to grant the petition. The requirement
necessary chmcal procedures to their submitted a petition for rulemaking for administering radioactive aerosols in
patients. The proposed amendment which was docketed PRM-35-6 on rooms at negative pressure relative to
clarifies that the requirement that March 11.1987. A copy of the petition their surroundings may ads ersely affect ' !certain medical procedures be may be obtained from the Rules and the public health and safety. Some
performed only m rooms at negative Procedures Branch. Division of Rules Patients requiring the clinical procedure
pressure relauve to surrotanding rooms and Records, Office of Adminisitation cannot be moved safely to an
applies to radmactive gases but not to and Resources Management. U.S.
radioactise aerosols. Nuclear Regulatory Commission, appropriate room or another hospital

that has the required facuities. Thesc ;
Comment period expires January Washington. DC 20555. The petitioner patients would not be able to be treatedDATE:

Comments received after this requests that the Commission remove '15,1983.

date wdl be considered if it is practical the requirement that radioactive unless the restriction on the negative

to do so but assurance of consideration acrosols he administered in rooms that
pressure is removed. Calculations show

cannot be gwen except as to comments are at negative pressure relative to that worker health and safety does not

received on or bafore this date.
surrounding rooms, require negative pressure rooms for

administration of radioacroso!s.
Aconcssts: Mad written comments to: The petitioner submitted literature
Secretary. U.S. Nuclear Regulatory showing that. for many hospitals. TC- The NRC notes that relief from the

Commission, Washington. DC 20555. 99m DTPA aerosolis the preferred lung
negative pressure requirement of

Attention: Docketing and Service ventilation imaging procedure. For 135.205{b) does not relieve hcensees
Branch. critically ill patients who cannot be from the requirements to comply with

other NRC regulations, orders. or license
( .1 Street. NW.. Washington. DC. Deliver comments to: Room 1121.1717moved, it has been the only lung imaging conditions limiting manmum

techmque available. If use'of acrosols is,_

restricted to negative pressure rooms. permissible air concentra tions in
controlled and uncontrolled areas.

|
|

, . . . _J
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! ,' a $j ! UNIVERSITY OF MINNESOTA
oepanment of Environn'entai neaah and sareiy

'

C. J i! TWIN CIDES
Baynton Hoalth Service, Fbom Vbl40-

,

8 410 Church Street S E''

i L'inneapoks, Minnesota 55455

/, (6;2) 373 31G7

April 1,198ti'

/

U.S. Nuclear Regulatory Commission
Region III
Materials Licensing Section
799 Roosevelt Road
Glen Ellvn, Illinois 60137

Gentlemen:

Medicine within the University Hospital,This letter is to inform you of a che ige in the location of NuclearAs of April 18, 1986, the Divi-
Hospital (Unit J).sion will be relocated to facilities in the recently completed University
Unit J plan which shows the rocmn (shaded areas) which the Division ofAttached is a copy of the section of the second floor
Nuclear Medicine will occupy?

corridor //2-041 from Room 2-435) will also be assigned to this DivisionIn addition to the rooms si own on the floor plan, Room 2-416 (across
as a Bone Mineral Analysis Room.( ,

Room 2-503 is a locked storage room
which will be used as the radioactive materials shipment receipt and hold-

x

ing area for the Division.

personnel place radioactive material shipments in this room and will notifyThe Hospital Information Desk will have delivery
Nuclear Medicine personnel of the receipt of shipments.
protection Program will conduct an initial survey of all roons and areasThe Radiation

surrounding radioactive material use areas as soon as the move to the newlocation is completed.

The current use areas will remain posted and will be surveyed as useareas during the transition period.
Following the completion of the move,

the second floor Mayo use area will be closed-out and a fir.a1 survey made of
all rooms prior to removal of caution signage by the Radiation ProtectionProg ram.

If you require any additional information, please contact me.

Sincerely,

'NU [.

Jerome W. Staiger
!

Radiation Protection Officer |JWS:bc
Enclosure !

( ; Dr. Eugene Cedgaudascc:
Dr. Merle Loken

s
!

Jim Tennison
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"A sbile nuclear medicine service" 35.21. 35.22, 35.23, 35.27, 35.29, 35.31
(c) An application for a license for (a) The applicant has filed Formmea. the transportation and medical 35.33, 35 50, 35.51, 35.53, 35.5'), 35.60- medical use of byproduct material as NRC-313 "Appilcation for Materialsuse o byproduct material. 35.61,35.70,35.80. 35.92, 35.204, 35.205 described in 1 35.600 of this part must License" in accordance with the in-**OL aut" means the exposure rate. 35.310, 35.315. 35.404, 35.406, 35.410 be made by filing an original and one structions in i 35.12;dose r +e, or a quantity related in a 35.415, 35.606, 35.610, 35.615, 35.630 copy of Form NRC-313. For guidance (b) The applicant has paid any appll-known nanner to these rates from a 35.632, 35.634, 35.636, 35.641, 35.643 In completing the form, refer to the cable fee as provided in Part 170 ofteletherapy unit for a specified set of 35.645, and 35.647. Instructions in the most current ver- this chapter;-exposure conditions. (c) This part contains information sion of the appropriate Regulatory (c) The Commiss!on finds the appl!-" Physician" means a medical doctor col!ection requirements in addition to Guide. A request for a license amend- cant equipped and committed to ob-or doctor of osteopathy licensed by a those approved under the control ment or renewal may be submitted as serve the safety standards establishedState or Territory of the United number specified in paragraph (a) of an original and one copy in letter by the Commission in this Chapter forStates, the District of Columbia, or this section. These information collec- format. the protection of the public healththe Commonwealth of Puerto Rico to tion requirements and the control (d) For copies of regulatory guides, and safety; andprescribe drugs in the practice of med- numbers under which they are ap- application forms, or to submit an ap- (d) The applicant meets the require-Icine. proved as follows: plication or an amendment request, ments of Part 30 of this chapter." Podiatric use" means the intention- (1) In i 35.12, Form NRC-313 is ap- refer to i 30.6 of this chapter.al external administration of the radl- proved under control number 3150- 5 35.19 Specific exemptions.ation from byproduct material ,to 0120. g 33.13 License amendments.human beings in the practice of podia- The Commission may, upon applica-

t y in accordance with a license issued 5 35.11 License required. A licensee shall apply for and must tion of any interested person or upon
oy a State or Territory of the United receive a license amendment: its own initiative, grant such exemp-
States, the District of Columbia, or (a) A person shall not manufacture, (a) Before it receives or uses byprod. tions from the regulations in this part
the Commonwealth of Puerto Rico. produce, acquire, receive, possess, use, uct material for a clinical procedure as it determines are authorized by law

or transfer byproduct material for permitted under this Part but not per- and will not endanger life or property" Podiatrist means an indhidual 11-
censed by a State or Territory of the racdical use except in accordance with mitted by the license issued pursuant or the common defense and security
United States, the District of Colum- a specific license issued by the Com- to this part. and are otherwise in the public inter-
t,la, or the Commonwealth of Puert mission or an Agreement State, or as (b) Before it permits anyone, except est. The Commission will review re-allowed in paragraph (b) of this sec- a visiting authorized user described in quests for exemptions from. trainingtion.a lation afe - fficer" means I 35.27, to work as an authorized user and experience requirements with the
the individual identified as the Radi- (b) An individual may receive, pos- under the license; assistance of its Advisory Committee
ation Safety Officer on a Commission sess use, or transfer byproduct mater!- (c) Before it changes Radiation on the Medical Uses of Isotopes.
3 al in accordance with the regulations Safety Officers or Teletherapy Physi-

5 afed source" means any byprod. In this chapter under the supervislon cists; Subpart B-General Administreilve
uct material that is encased in a cap- f an authorized user as provided in (d) Before it orders byproduct mate- Requirementssule designed to prevent leakage or i 35.25, unless prohibited by license rial in excess of the amount, or radio-
escape of the byproduct material. c ndition. nuclide or form different than author- g 35.20 ALARA program.
" Teletherapy physicist" means the zed on the ncense; and5 35.12 Application for license * amend- (a) Each licensee shall develop andindividual identified as the telether- (e) Before it adds to or changes the

spy physicist on a Commission license. In'nt. r F'n'* 8t areas of use or address or addresses of implement a written radiation protec-
" Visiting authorized user" means an (a) If the application is for medical use identified in the application or on tion program that includes provisions

luthorized user who is not identified use sited in a medical institution, only the license. for keeping doses ALAR A.
(b) To satisfy the requirement ofis an authorized user on the license of the institution's management may

the licensee being visited. apply. If the application is for medical B 35.14 Notifications. paragraph (a) of this section-

(1) At a medical institution, manage-use not sited in a medical institution. A licensee shall notify the Commis- ment, the Radiation Safety Officer,1 35.8 Information collection require- any person may apply.
ston by letter within thirty days when and all authorized users must partici-mentz OMB approval. (b) An app!! cation for a license for an authorized user, Radiation Safety pate in the program as requested by(a) The Commission has submitted medical use of byproduct material as Officer, or Teletherapy Physicist per- the Radiation Safety Committee-he information collection require- described in il 35.100, 35.200. 35.300, manently discontinues performance of (2) For Ilcensees that are not medi-nents contained in this part to the 35.400, and 35.500 of this part must be duties under the license or has a name cal institutions. management and all)ffice of Management and Budget made by filing an original and one change, or when the licensee's mailing authorized users must participate inOMB) for approval as required by the copy of Form NRC-313 " Application address changes. The licensee shall the program as requested by the Radi-'aperwork Reduction Act of 1980 (44 for Materials License." For guidance mail the report to the appropriate ad- ation Safety Officer.J.S.C. 3501 et seq.). OMB has ap. In completing the form, refer to the dress identified in i 30.6 of this chap- (c) The program must include notice> roved the information collection re- instructions in the most current ver- ter.

:uirements in this part under control sions of the appropriate Regulatory to workers of the program's existence
and workers' responsibility to help; umber 3150-0010. Guides. A request for a license amend- 035.18 I;. cense issuance.

(b) The approved information collec- ment or renewal may be submitted as keep dose equivalents ALARA. a
The Commission shall Issue a license review of summaries of the types andion requirements contained in this an original and one copy in letter for the medical use of byproduct mate- amounts of byproduct material used,art c.ppear in il 35.12, 35.13, 35.14, format- rial for a term of five years if: occupational doses, changes in radi-,

370 1 m
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10 CFR Ch. I (1-1-87 Edition) Nudaar Regulatcry Ccmmissisn { 35.27
inn safety procedures and safety and the written polay and procedur-s (10 mmbers present m gh en A M Wheasures, and continuing education required by the regulations (fil) Members absent; correcth e actfons; antd training for all personnel who (3) Brief management once each """# '7tk with or in the vicinity of byprod- year on the byproduct matcrial pro- di ss ons; th e actions.t material. The purpose of the gram;

view is to ensure that licensees mak,e (4) Establish personnel exposure in- numerical results of all ballots; and state in writing the authorit!es, duties,reasonabic effort to maintain indl- vestigational levels that, when exceed- (vi) ALARA program reviews de- responsibilities, and radiation safetylual and collective occupational
ses ALARA- ed, will initiate an investigation by the scribed in 135.20(c). activities of the Radiation Safety Offi-

Radiation Safety Officer of the cause (5) The Committee must promptly cer, and at a medical institution the
121 Radiation Safety Omcer- provide each member with a copy of Radiation Safety Committee, and

(5) Establish personnel exposure in- the meeting minutes, and retain one retain the current edition of these
a) A licensee shall appoint a Radi- vestigational levels that, when exceed- copy for the duration of the lleense. statements as a record until the Com-on Safety Officer responsible for ed, will initiate a prompt investigation (b) To oversee the use of licensed mission terminates the license.plementing the radiation safety pro- by the Radiation Safety Officer of the material, the Committee must;

un. The licensee, through the Radf- cause of the exposure and a consider- (1) Review recommendations on a 35.25 Supervision.
on Safety Officer, shall ensure that ation of actions that might be taken to ways to maintain Individual and collec- g
listion safety activities are being reduce the probability of recurrence; tive doses ALARA; (a) A lleensee that permits the re- F
riormed in accordance with ap-

(6) For medical use not at a medical
(2) Review, on the basis of safety ceipt, possession use, or transfer of

and with regard to the training and byproduct material by an individualsved procedures and regulatory re- institution, approve or disapprove
minor changes in radiation safety pro- experience standards in Subpart J of under the supervision of an authorizedirements in the daily operation of

* licensee's bypt oduct material pro- cedures that are not potentially impor- this part, and approve or disapprove user as allowed by i 35.11(b) of this
tant to safety with the advice and con- any Individual who is to be listed as an Eart shall-m.

'1) Instruct the supervised individ-1) The Radiation Safety Officer sent of management; and authorized user, the Radiation Safety ua'l in the principles of radiation:ll.
1) Investigate overexposures, acci- (7) For medical use at a medical in-

Officer, or a Teletherapy Physicist

.ts, spf!!s, losses, thefts, unauthor- stitution, assist the Radiation Safety
before submitting a license application safety appropriate to that individuars

Conumttee in the performance of its or request for amendment or renewal; m of byproduct material:
i receipts, uses, transfers, disposals, du ties, (3) Review on the basis of safety, (2) Require the supervised individual
administrations, and other devi- and approve with the advice and con- to follow the instructions of the super-
*ns from approved radiation safety 5 35.22 Radiation Safety Committee. sent of the Radiation Safety Officer vising authorized user, follow the pro-
ctice and implement corrective ac- and the management representative * {[f Of]I

8

Each medical institution licensee or d!sapprove minor changes in radi' d ly ut tis as necessary,
shall establish a Radiation Safety ation safety procedures that are not regulations of 'this chapter and the 11-) Establish, collect in one bm, der or

and implement written policy and Committee to oversee the use of by- potentfally important to safety and cense conditions with respect to the
.edures fo.- product material are permitted under i 35.31 of this use of byproduct material; and

(a) Each Committee must meet the Part; (3) Periodically review the super-i Authorizing the purchase of by- following administrative requirements: (4) Review quarterly, with the assist- vised individual's use of byproduct ma-luct material;
) Receiving and opening packages (1) Membership must consist of at ance of the Radiation Safety Officer, a terial and the records kept to reflect Ryproduct material; least three individuals and must in. summary of the occupational radf-
I) Storing byproduct material; clude an authorized user of each type ation dose records of all personnel i s b an b P
) Keeping an inventory record of of use permitted by the license. the working with byproduct material, dividualis responsible for the acts and

oduct material; Radiation Safety Officer, a represent. (5) Review quarterly, with the assist- omissions of the supervised individual.
ative of the nursing service, and a rep. ance of the Radiation Safety Officer,Using byproduct material safely; resentative of management who is nef. all incidents involving byproduct ma- 83527 Visiting authorized user.

) Taking emergency action if con- ther an authorized user nor a Rad!. terial with respect to cause and subse- (a) A licensee may permit any visit.of byproduct materialis lost; ation Safety Officer. Other members quent actions taken; and ing authorized user to use licensed ma.1) Performing periodic radiation may be included as the IIcensee deems (6) Review annually, with the assist- terial for medical use under the terms?ys; appropriate. ance of the Radiation Safety Officer, of the licensee s license for sixty da>s:l) Performing checks of survey in- (2) The Committee must meet at the radiation safety program. each 1 arif;nents and other safety equip- least quarterly,
(3) To establish a quorum and to # 33.23 Statements of authority and re-

the prior written permission of the 11-i Disposing of byproduct material; conduct business, at least one-half of sponsibilities.
censee's management and, if the useTraining personnel who work in the Committees membership must be (a) A licensee shall provide the Radl- occurs on behalf of an institution, theequent areas where byproduct present, including the Radiation atton Safety Officer, and at a medical institution's Radiation Safety Com-rial is used or stored'- Safety Officer and the management's Institution the Radiation Safety Com. mittee

mittee, sufficient authority, organiza- (2) The licensee has a copy of a 11-e ort eq 1 red 1 y he Co i 4) e inutes of each Radiation t onal freedom, and management pre- cense issued by the Co i negulations, a copy of these regu- Safety Committee meeting must in-
ts, a copy of each licensing re- clude_ (1) Id'entify radfation safety prob- by a Commission or Agreement State.

and !! cense and amendments, (1) The date of the meeting; lems- broad licensee that is authorized to*

l., , , ,
-

_ - _ - .
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10 CFR Ch.1 (I-1-87 Edition) Nuclear Regulatory Commission { 35.50permit medical use. that identifies the
tisitmg authorized user by name as an !! cense, renewal, or amendment except ble relative or guardian cannot be to determine whether a report is re-for those changes in 11 35.13 andnuthorized user for medical use; and '

(3) Only those procedures for which 35.606 of this part. Examples of such reached within 24 hours, the licensee quired.
Ihe visiting authortzed user is specifi- ministerial changes include: editing of shall notify them as soon as practica- (d) Each licensee shall retain a

ble. The licensee is not required to record of each misadministration forcally authorized by the license or procedures for clarity or conformance notify the patient or the patient's re- ten years. The record must containpermit are performed by that individ- with local drafting policy or updating sponsib!e relative or guardiar without the names of all individuals involvedN names, telephone numbers, and ad. first consuking the referring physi- in the event (including the physician.(b) A licensee need not apply for a 11- dresses; adoption of model radiation cian; however, the licenset shal: not allied hea'th personnel, the patient.ense amendment in order to permit a safety procedures published in NRC delay medica! care for the patient be- and the patient's referring physician).isiting authorized user to use licensed Regulatory Guides; replacement of cause of this. the patient's social security number ornaterial c.s desertbed in paragraph (a) equipment; reassignment of tasks (b) Within 15 days after an initial identification number if one has beeni this section. among employees; or assignment of therapy misadministration report to assigned, a brief description of the
(c) A licensee shall retain the service contracts for services such as NRC. the licenset shall report, in writ- event, the effect on the pat!ent, andecords specified in this section for personnel dosimetry, radiation safety ing. to the NRC Regional Office Int- the action taken. If any, to prevent re-xo years after the visiting authorized equipment repair or calibration, waste llally telephoned and to the referrmg currence.

ser,s last use of heensed material, but disposal, and safety surveys. A licemee physician, and furnish a copy of the (e) Aside from the notification re-tay discard the records if the visiting is responsible for assuring that an report to the patient or the patient's quirement, nothing in this section af-'2thorized user has been listed as an change made is in compliance with th responsibic relative (or guardian) If fects any rights or duties of licenseesuthorized user on the licensee's 11- requirements of the regulations and either was previously notified by th,e and physicians in relation to each"* the license.
licensee under paragraph (a) of this other, patients, or responsible relatives

(b) A !!censee shall retain a record of section. The written report must in- (or guardianstn29 Administrative requirements that each change until the license has been clude the licensee's nam
- apply to the provision of mobile nucle, renewed or terminated. The record ring physician s name; a b le dese p- 8 35.49 Suppliers.ar medicine service.

must include the effective date of the tion of the event; the effect on the pa-

obile nuclear medicine serv!ce only d at 0n sa ety procedures, the reason'
A licensee may use for med use(a) The Commission will license *

urrence w ether e licen ee in (a) Byproduct material ma'nufac-accordance with Subparts D, E and for th formed tihe patient or the patient's re-
of this part and } 31.11 of this chap-

*

tl tured, labeled, packaged, and distribut-
sponsible relative (or guardian), and if ed in accordance with a license issuedered befo rb. akin the nge* he not, why not. The report must not in-

b) Mobile nuclear medicine service signature of the Radiation Safety Of- clude the patient's name or other in-
-

pursuant to the regulations in Part 30
and il 32.72, 32.73, or 32.74 of thisensees shall obtain a letter signed icer. and the signatures of the affect- formation that could lead to identifi-

the management of each client for ed authorized users and of manage- cation of the patient. chapter or the equivalent regulations

ich services are rendered that au, ment or, in a medical Institution, the (c) When a misadministration in- of an Agreement State;
prizes use of byproduct material at Radiation Safety Committee s chair- volves a diagnostic procedure, the Ra- (b) Reagent kits that have been

! client's address of use. The mobile man and the management representa- diation Safety Officer shall promptly distributed in accordance with an ap-
manufactured, labeled, packaged and

: lear medicine service licensee shall V8- investigate its cause, make a record for
ifn the letter for two years after fiRC review. and retain the record as

proval by the Commission pursuant to
last provision of service. 8 35.33 Rec rde and reports of misadmin- directed in 135.33(dL The licensee j 32.73 or an Agreement State under

1 If a mobile nuclear medicine serv. I""8- equivalent regulations for the prepara-shall also notify the referring physi-
provides services that the client is

(a) When a misadministration in- clan and the appropriate NRC Office tion of radiopharmaceuticals for medi-

. authorized to provide. the client is volves any therapy procedure, the 11- specified in 130.6 of this part in writ- cal use; and

ionsible for assuring that services (c) Teletherapy sources manufac-
conducted in accordance with the censee shall notify by telephone the

ing on Form NRC 2 within 15 tured and distributed in accordancedays if the misadministration involvedappropriate NRC Regional Office
slations in this chapter while the listed in Appendix D of Part 20 of this the use of byproduct material not in- with a license issued pursuant to Part

ile nuclear medicine service is 30 of this chapter or the equivalent

er the client's direction. chapter. The licensee shall also notify tended for medical use, administration

1 A mobile nuclear medicine serv- the referring physician of the affected
of a dosage five-fold different from regulations of an Agreement State.

nay not order byproduct material patient and the patient or a responsi- the intended dosage, or administration
Sub art C-General Technical

3 delivered directly from the man- ble relative (or guardian), unless the of byproduct material such that the P

turer or distributor to the client's referring physician agrees to inform patient is likely to receive an organ
ess of use. the patient or believes, based on medi- dose greater than 2 rem or a whole

.

cal judgment, that telling the patient body dose greater than 500 millirem. 93550 Possession, use, callbration, and
Radiation safety program changes. or the patient's responsib!c relative (or Licensees may use dosimetry tables in check of dose calibrators.

1

guardian) would be harmful to one or package inserts, corrected only for (a) A medical use licensee authorfzedA licensee may make minor
ges in radiation safety procedures the other, respectively. These notifica- amount of radioactivity administered, to administer radiopharmaceuticals
are not potentially important to tions must be made within 24 hours shall have in its possession a dose cal -
v i.e., ministerial changes, that after the licensee discovers the misad-

t aval!$ble [ ore the e f amoud M acW WWd M
brator and use it to measure the#^II 3

described in the application for ministration. If the referring phys!- mak e
clan. patient, or the patient's responsi- of this regulation. A notice of its availability each patient.

I wm be published in the PEDmt. Rtcrstra. (h) A licensee shall.,
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(1) Check each dose calibrator for Nuclear Regulatory Commission 53559tivity measured, and the initials of thconstancy with a dedicated check
source at the beginning of each day of individual who performed the check *. (d) A licensee shall retain a record of alent Agreement State regulations and
use. To satisfy the requirement of this (2) For paragraph (b)(2) of th each survey instrument calibration for that do not exceed 15 millicuries each,tion' th del two years. The record must include: (b) Any byproduct material listed inparagraph, the check must be done on th d (1) A description of the calibration il 35.100 or 35.200 with a half life nota frequently used setting with a sealed . m and
source of not less than 10 microcuries r131 mmber of each source used and procedure; and longer than 100 days in individual
of radium-226 or 50 microcuries of any identity of the radionuclide con- (2) The date of the calibration, a de- amounts not to exceed 15 millicuries;
other photon emitting radionuclide; tained in the source and its activitya scription of the source used and the (c) Any byproduct material listed in

(2) Test each dose calibrator for ac- test, Ge results of the certified exposure rates from the !! 35.100 or 35.200 with a half-life
curacy upon installation and at least test, and the signature of the Radi. cource, and the rates Indicated by the longer than 100 days in individual
annuall) thereafter by assaying at ation Safety Officer; jnstrument being calibrated, the cor- amounts not to exceed 200 microcuries
least two sealed sources containing dif- (3) For paragraph (b)(3) of this see- rection factors deduced from the call- each; and
ferent radionuclides whose activity the tion, the model and serial number of bration data, and the signature of the (d) Technetium-99m in individual
manufacturer has determined within 5 the dose calibrator, the calculated ac- individual who performed the calibra- amounts not to exceed 50 m!!!icuries.
percent of its stated activity, whose ac, tivities, the measured activities, the tion.
tivity is at least 10 microcuries for date of the test, and the signature of 53559 Requirements for possenion of
radium-226 and 50 microcuries for any the Radiation Safety Officer; and 9 35.53 Measurement of radiopharmaceu- scaled sources and brachytherapyOther photon-emitting radionuclide, tical dosages.
and at least one of which has a princi. (4) For paragraph (b)(4) of this see- sources.

A licensee shall:
pal photon energy between 100 kev tion, the model and serial number of (a) A I!censee in possession of any
and 500 kev; the dose calibrator the configuration (a) Measure the activity of each rn- sealed source or brachytherapy source

(3) Test each dose calibrator for line- of the source meas,ured, the activity diopharmaceutical dosage that con- shall follow the radiation safety and
tains more than 10 microcuries of a handling instructions supplied by thearity upon installation and at least measured for each volume measured photon-emitting radionuclide before manufacturer, and shall maintain thequarterly thereafter over the range of the date of the test, and the signature' medical use; instructions for the duration of sourceits use between the highest dosage of the Radiation Safety Officer. (b) Measure the activity of each ra- use in a legible form convenient tothat will be administered to a patient 8 35.51 diopharmaceutical dosage with a de- users. *and 10 microcurles; and Calibration and check of survey

instruments. sired activity of 10 microcuries or less (b) A licensee in possession of a
(4) Test each dose calibrator for ge. of a photon-emit ting radionuclide sealed source shall:

ometry dependence upon installation (a) A licensee shall calibrate th before medical use to verify that the (1) Test the source for leakage)ver the range of volumes and volume survey instruments used to show com dosage does not exceed 10 microcuries; before its first use unless the licensee
onfigurstions for which it will be pliance with thI's part before first use, (c) Retain a record of the measure- has a certificate from the supplier in-
ased. The licensee shall keep a record anna 3)y, and following repair. The !!- ments required by this section for two dicating that the source was tested
>f this test for the duration of the use censee shall. years. To satisfy this requirement, the within six months before transfer to

,

if the dose calibrator. (1) Calibrate all scales with readings record must contain the: the licensee; and
.

(c) A licensee shall also perform ap- up to 1000 millirem per hour with a ra- (1) Generle name, trade name, or ab- (2) Test the source for leakage at in-
iropriate checks and tests required by diation source; breviation of the radiopharmaceutical. tervals not to exceed six months or athis section following adjustment or (2) Calibrate two separated readings its lot number, and expiration dates other intervals approved by the Com-,

cpair of the dose calibrator. on each scale that must be calibrated; and the radionuclide; mission or an Agreement State and de-
(d) A licensee shall mathematically and (2) Patient's name, and identifica- scribed in the label or brochure that
arrect dosage readings for any geome. (3) Conspicuously note on the in- tion number 11 one has been assigned; accompanies the source.
y or linearity error that exceeds 10 strument the apparent exposure rate (3) Prescribed dosage and activity of (c) To satisfy the leak test require.arcent if the dosage is greater than

from a dedicated check source as de- the dosage at the time of measure- ments of this section, the licensee
) rnicrocuries and shall repair or termined at the time of calibration, ment, or a notation that the total ac- must:' place the dose callbratorif the and the date of calibration. tivity is less than 10 microcuries; (1) Take a wipe sample from the
? curacy or constancy error (b) When calibrating a survey instru- (4) Date and time of the measure- sealed source or from the surfaces ofcceeds 10 percent. ment, the licensee shall consider a the device in which the sealed sourcement; and

(5) Initials of the individual who is mounted or stored on which radioac-'c) A licensee shall retain a record of point as calibrated if the indicated ex-
ch check and test required by this posure rate differs from the calculated tive contamination might be expectedmade the record.
: tion for two years unless directed exposure rate by not more than 20 5 35.57 Authorization for calibration and

to accumulate or wash the source in a
ierwise. The records required in percent. and shall conspicuously reference sources-

small volume of detergent solution

ragraphs (b)(1) through (b)(4) of attach a correction chart or graph to and treat the entire volume as the
s section must include: the instrument. Any person authorized by I 35.11 of sample;
1) For paragraph (b)(1) of this sec. (c) A licensee shall check each material may receive, possess, and use device source test samples when the

this Part for medical use of byproduct (2) Take teletherapy and other

n, the model and serial number of survey instrument for proper oper- the following byproduct material for source is in the "off" position; and* dose calibrator, the identity of the ation with the dedicated check source check, calibration, and reference use: (3) Measure the sample so that theionuclide contained in the check each day of use. A licensee is not re- (a) Sealed sources manufactured and leakage test can detect the presence of-rce, the date of the check, the ac- quired to keep records of these checks. distributed by a person licensed pursu- 0.005 microcuries of radioactive mate-k
_ _ _ _ _ _ _ _ _ _ _ - - - . - _ _ _ _ _ _ _ _ - - - _ _ _ _
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nsee shall retain leakage the location of each source, and the 935 0 Su rveys for contamination and $3535 Release of patients containing re-
t

$ust contain the m de g twe of the Radiation Safety Of- ambient radiation exposure rate. diopharmaceuticals or permanent im-
n b a p anntrial number if assigned. of each (h) A 11M n psession of a diation detection survey instrument at ta) A licensee may not authorize re-

(a) A licensee shall survey with a ra-
>urce tested. the identity of each
surce radionuclide and its estimated sealed source or brachytherapy scurce the end of each day of use all areas lease from confinement for medical
:tivity, the measured activity of each shah mea 5We the ambient dose rates where radiopharmaceuticals are rou- care any patient administered a radio-
st sample expressed in microcuries, a quarterly in all areas where such tinely prepared for use or adminis- pharmaceutical until either:
yscription of the method used to s urces are stored. This does not apply tered. (1) The measured dose rate from the
casure each test sample, the date of to teletherapy sources in teletherapy (b) A licensee sha!! survey with a ra- patient is less than 5 millirems per

te test, and the signature of the Ra- units or sealed sources in diagnostic diation detection survey instrument at hour at a distance of one meter; cr
ation Safety Officer. devices. least once each week all areas where (2) The activity in the patient is less

(e) If the leakage test reveals the (I) A Ilcensee shall reta!n a record of radiopharmaceuticals or radiopharma- than 30 millicuries.
'esence of 0.005 microcurie or more each survey required in paragraph (h) ceutical waste is stored. (b) A licensee may not authorize re-

removable contamination. the 11 of this section for two years. The (c) A licensee shall conduct the .:ur- lease from confinement for medical
nsee shall: record must include the date of the veys required by paragraphs (a) and care of any patient administered a per-
'I) Imrnediately withdraw the sealed survey, a plan of each area that was (b) of this section so as to be able to manent implant until the measured
urce from use and store it fn accord. surveyed. the measured dose rate at detect dose rates as low as 0.1 millirem dose rate from the patient is less than
ice with the requirements in Parts 20 . several points in each area expressed per hour. 5 millirems per hour at a distance of

|d 30 of this chapter; and in millirem per hour, the survey in. (d) A licensee shall establish radi. one meter.
2) File a report withm five days of strument used, and the signature of ation dose rate trigger levels for the

Techn, cal requirements that applye leakage test with the appropriate the Radiation Safety Officer' surveys required by paragraphs (a) 9 35.80 i

IC Office listed in i 30.6 of this and (b) of this section. A licensee shall to the provision of mobile nuclear med-
icine service.apter, with a copy to Director of In- B 35.60 Syringe shields and labels. require that the individual performing

"ction and Enforcement. U.S. Nucle' the survey immediately notify the Ra- A licensee providing mobile nuclear(a) A license hall kgulatory Co on. Washing- diation Safety Officer if a dose rate medicine service shall:that contain byproduct mat ri o be ## * ## *' * #*# * "

administered in a radiation shield [ ens'
rnt involved, the test resu ts* d (e) A knm shan sumy fu mmm onW sMnm w d- cMaW m-(b) To identify its contents. 1 able contamination once each week all pared radiopharmaceuticals or radio-e action taken.
f) A Ifeensee need not perform a ee shall conspicuously label each sy- areas where radiopharmaceuticals are pharmaceuticals that are intended for
kage test on the following sources: rmge, or syringe radiation shield that routinely prepared for use adminis- reconstitution of radiopharmaceutical
1) Sources containing only byprod. contains a syringe with a radiophar- tered' or stored kits"-

terial with a half-life of less maceutical The label must show the (f) A licensee shall conduct the sur- (b) Bring into each address of use all
n a ys._ radiopharmaceutical name or its ab- veys required by paragraph (e) of this byproduct material to be used and,

ources containing only byprod. breviation. the clinical procedure to be section so as to be able to detect con- before leaving, remove all unused by-
m rial as a gas, performed, or the patient's name, tamination on each wipe sample of product material and all associated

urces containing 100 microcur- (c) A licensee shall require each Indi- 2000 disintegrations per minute. waste;
o ss of beta or garnma-emitting vidual who prepares a radiopharma- (g) A licensee shall establish remov- (c) Secure or keep under constant

"d s
ha. emitting mater -

tical kit to me a syringe radiation able contamination trigger levels for surveillance and immediate control all
and h sumys need by paraga$ (e) MmM maw 6 M MM M

1) Sources stored a'nd not being shall require each individual to use a of this section. A licensee shall require at an address of use;
d. The licensee shall h t

h such source for [eaka e b
syringe radiation shield when adminis- that the individual performing the (d) Check survey instruments and

tering a radiopharmaceutical by infec- survey immediately notify the Radi- dose calibrators as described in
' use or transfer unless it has b e use f the shield is con. ation Safety Officer if contamination 1135.50 and 35.51. and checx all other
: age-tested within six mon h
are the date of use or transfer; and traindicated for that patient. exceeds the trigger level. transported equipment for proper

) Seeds of fridium-192 encased in f 35 61 Vial shields and labels. of each survey for two years. The address of use;>n ribbon.
) A licensee in possession of a (a) A licensee shall require each indi- rec rd must include the date of the (e) Carry a radiation detection

ed source or brachytherapy source vidual preparing or handUng a vial survey a plan of each area surveyed, survey meter in each vehicle that is
! conduct a quarterly physical in- that contains a radiopharmaceutical the trigger level established for each being used to transport byproduct ma-

area the detected dose rate at several terial, and, before leaving a client ad-ory of all such sources in its pos- to keep the vial in a v!al radiation
'on. The licensee shall retain each shleId. points in each area expressed in mil- dress of use, survey all radiopharma-

** " ""* ## **ntory record for five years. The in. (b) To !dentify its contents
ee shall conspicuously label " a 11 * * *ory records must contain the n egradons per Wnute m M aH ra@amacMah aM d am

el number of each source. and radiation shield that ntains a vial of square centimeters, the Instrument clated waste have been removed:'l number if one 1tu been as. a radiopharmaceutical. The label must used to make the survey or analyze (f) Retain a record of each survey re-
harmaceutical name the samples, and the initials of the in- quired in paragraph (e) of this section~ "Ilde and its nominal acti i abbrn ation. dividual who performed the survey. for two years. The record must includeue

.
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h Subpart D-Uptake, Dilution, and lybdenum-99 concentration in each 5 35.220 Ponession of survey instruments.ea t t sur e e ti ne
ose rate at several points in each area Excretion eluate or extract- A licensee authorized to use byprod-
f use expressed in milbrem per hour (c) A licensee that must measure mo- uct material for imaging and localiza-

110'r Use of radiopharmaceutieah for lybdenum concentration shah reta!n a tion studies shall have in its possessionle instrument used to make the
arvey, and the initials of the individ- ptake, dilution and excretion studies record of each measurement for tw a portable radiation detection survey

ion of technet[ instrument capable of detecting dose!! who performed the survey, a licensee may use any byproduct cl el t on or extra

~

rates over the range of 0.1 m 11iremterial in a radiopharmaceutical and the measured activity of the per hour to 100 millirem per hour, andG90 Storage of solariies and gase. for a diagnostic use involving measure- um-99m'um expressedtechneti in millicuries, a portable radiation measurement| A licensee shall store volatile rada- ments of uptake, dilution, or excretion the measured activity of the molybde.
num expressed in microcuries, the survey instrument capable of measur-larmaceuticals and radioactive gases f r which the Food and Drug Adminis-

the shipper's radiation shield and tration (FDA) has accepted a " Notice ratio of the measures expressed as mi. Ing dose rates over the range 1 nul-

ntainer. A licensee shall store a f Claimed Investigational Exemption crocuries of molybdenum per milli- lirem per hour to 1000 millirem per
. 1!ti-dose container in a fume hood 7.gr a New Drug" (IND) or approved a curie of technetium, the time and date hour.<

,er drawing the first dosage from it. ew Drug Application"(NDAL of the measurement, and the initials q
of the individual who made the meas- Subpart F-Radiopharmaceuticals for Q

5 35.120 Possesu.on of survey instrument. urement. Therapyn92 Decay-in-storage.

a) A licensee may hold byproduct A licensee authorized to use byprod-
iterial with a physical half-life of ud maMal for uptake, dilution, and 3 3u05 Ontrol d aed and gnet 9 3 .300 t'se of radiopharmaceuticals for
s than 65 days for decay-in-storage excretion studies shall have in its pos. (a) A licensee that administers radio- therapy.
fore disposal in ordinary trash and session a portable radiation detection active aerosols or gases shall do so in a

exempt from the requirements of urvey instrument capable of detect. room with a system that will keep air. A licensee may use any byproduct ,

1301 of this chapter if it. Ing dose rates over the range 0.1 mil. borne concentrations within the limits material in a radiopharmaceutical and j

per hour to 100 millirem per prescribed by 15 20.103 and 20.106 of for a therapeutic use for which the 1

!) Ifolds byproduct material h ur- this chapter. The system must either Food and Drug Admmistration has ac-
ay a minimum of ten half-lives; be directly vented to the atmosphere cepted a " Notice of Cla.med Investiga. ,

through an air exhaust or provide for tional Exemption for a New, Drug" |
, - onitors byproduct material at

Sub w Mmagmg and Localu.c h.on collection and decay or disposal of the (IND), or approved a "New Drug Ap-P Icontainer surface before disposal
ordinary trash and determines that aerosol or gas in a shielded container. plication" (NDA). The Ilcensee shall |833200 U fradioactivity cannot be distin- " C8 Ken- (b) A licensee shall administer radio- comply with the package insert in- 1

:hed from the background radi- [ndt rs, and reagent kits for imaging active aerosols and gases in room that structions regarding indications and
e zation studies. are at negative pressure compared to method of administration.

,

| 'n level with a radiation detection
vey meter set on its most sensitive (a) A licensee may use any byprod. surrounding rooms.

e and with no interposed shielding; uct material in a diagnostic radiophar. (c) Before receiving. using, or storing g 35.310 Safety instruction.

| ) Removes or obliterates all radi- maceutical or any generator or rea. a radioactive gas, the licensee shall (a) A licensee shall provide radiation
n labels; and gent kit for preparation and diagnostic calculate the amount of time needed safety instruction for all personnel

use f a radiopharmaceutical contain. after a spill to reduce the concentra- caring for the patient receiving radio-) Separates and monitors each gen-
or column individually with all ra- ing byproduct material for which the tion in the room to the occupational pharmaceutical therapy and hospital-
fon shielding removed to Food and Drug Administration has ac. limit listed in Appendix B to Part 20 ized for compliance with 135.*i5 of th
it has decayed to backgroun cented a " Notice of Claimed Investiga. of this chapter. The calculation must

ion level before disposal tional Exemption for a New Drug" be based on the highest activity of gas chapter. To satisfy this requirement.
(IND) or approved a "New Drug Appli. handled in a single container, the air the instruction must describe the i-

) A licensee shall retain a reco d I cati n"(NDA). Volume of the room, and the measured censee s procedures for.
e disposal permitted und

(b) A licensee shall elute generators available air exhaust rate. (1) Patient control;
h (a) of this section for tw - nd prepare reagent kits in accordance (d) A licensee shall make a record of (2) Visitor control;
record must include th d I

lisposal, the date on which the by- ith the manufacturer's instructions. the calculations required in paragraph (3) Contamination control:
(c) of this section that includes the as- (4) Waste control; and

uct material was placed in stor- 9 35.201 Permissible mo!ybdenum-99 con- sumptions, measurements, and calcu' (5) Notification of the Radiationra ionuc!! des disposed, the centration. lations made and shall retain the Safety Officer in case of the patient's
*d s a e. he dose te ea3- h a s a ra i pha aceu ic

ter to area A 1 ce ee shall a so post th I al eep for twob ce
e sur ace of each waste con- e a e an sMey masures b M Years a list of individuals receiving in- {r and the name of the mdividual talning more than 0.15 microcurie of instituted in case of a spill at the area struction required by paragraph (a) of

performed the dis; osal' 1 bdenurn-99 per millicurie of tech- of use this sc: tion, a description of the in-"* **
(e) A !!censee shall check the oper- struction, the date of instruction, an(b) A licensee that uses molybde- ation of collection systems each the name of the individual who gavenum-99/ technetium-99m generators month, and measure the ventilation

for preparing a technetium-99m radio- rates available in areas of use each six the instruction.
pharmaceutical shall measure the mo- months.

I
- - . ____ __ ____ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ __ __
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4 35.315 Sarety precautr.ons thm. three days af ter administerin 335101 ftelease of patients treated with (d) A licensee shall retain the(a) For each patient receivi t
pharmaceutical therapy and h M ain for the period temporary implants. records required in paragraphs (b) andna

$"a mpliance with j 35.75 of ifis' yrofd bu den measurement itsi XI) a record of
(a) Immediately after removing the (c) of this section for two years.e h. a licensee shall; last temporary implant source from a

Provide a private room with a d te. the name of the individual wh'os patient. the licensee shall make a radi. 5 35.410 Safety instruct. ion.(1)
private sanitary facility; thyroid burden was rneasured, and th ation survey of the patient with a radi. (a) The licensee shall provide radi-

2 Post the patient's door with a ndividual who made th ation detection surve) instrument to ation safet3 instruction to all person-..

a ioactive Materials'' sign and note " ments- confirm that alt sources haw beer re. nel caring for th< patient undergoing

n the patient's chart (b) A licensee shall notify the Radi* m ved. The licensec mal not release implant therapy. To satisfy this re-

ther a d. vis tors rnay stay ation Safety Officer immediatel fro confinement for medical care a quirement the instruction must de-M
n the at ent's room; the patient dies or has a medical emer' patient treated b3 temporar3 Implant scribe:
43) IZe visits by individuals gency, unti? all sources have beer removed (1) Size and appearance of the bra-md

ie t n a patient-by pa. (b) A licensee shal! retain a record of chytherapy sources;n
'8PPTWal I the ^ I'8"e8Sion of survey instrum patient surveys for two years. Each (2) Safe handling and shielding in- -

uthori ed U fler consultation A licensee autho i d to use byprod- survey, the name of the patient, the source;
recorc: must include the date of the structions in case of s dislodged

ith the R U Safety Officer; uct material f(4) P t -diopharmaceutical dose rate from the patient expressed (3) Procedures for patient control;ter administration of therapy shall 1he dos R p session a as millirem per her and measured at (4) Procedures for visitor control;the dose rates in portable radiatiu-

mtiguous restricted and unrestricted strumert tection survey in- one meter from the patient. the and

ir w th a radiation measurement p ble of detecting dose survey instrument used, and the ini- (5) Procedures for notification of the
.c

rates over tiy n
demonstrate hour to 100 rnill illirem per Mal f the individual who made then .1 Radiation Safety Officer if the patientimpilance th UIM ents of portable radiati

p r her, and a survey. dies or has a medical emergency.irt 20 of this ch "f nU (b) A licensee shall retain for twor U ent B35A06 Brachytherap'e sources inventory.O years a reco.rd of e c 1 Suney that survey instrument capable of measur-ing do years a record of individuals receivingcludes th nd date of the vn the range I mil- (a) Promptly after removing them instruction required by paragraph (a)Ilremrvey a 1n the area or hst of a hour to 1000 millirem per fr m a patient, a licensee shall return of this section, a description of the in-ints sun d, the rneasured dose brachytherapy sources to the storage struction, the date of instruction, andhour.
f e at sev p ssed in mil. area, and cent h numbu returnd the name of the Individual who gave
em per 1 u . the instrument used to Subport G-Sources for the instruction.to ensum that au sources taken from
tke the survey. and the initials of the storage area have been returned.

Broch Ih8FCPY (b) A licensee shall make a record of 5 35.415 Safety precautions.Ind vidual who made the survey. Y
'

ither monitor material an 0 35 400 brachytherapy source use which must
patient,d s urces for brachytherapy, include: (a) For each patient receiving im-ns removed fro m the

'in to determine that their radioac A licensee shall use the follow 1, (1) The names of the individuals per. plant therapy, a licensee shall:
ty cannot be distinguished from SwMes 6 accordance with th mitted to handle the sources, (1) Not quarter the patient in the

,

natural background radiation level facturer's radiation safet (2) The number and activity of same room with a patient who is notU
d han-it a radiation detection survey in- dling instructions'- sources removed from storage, the pa. receiving radiation therapy unless the

iment set on its rnost sensitive s - (a) Cesium-137 tient's name and room number, the licensee can demonstrate compliance
d sarce in time and date they were removed from with the requirements of 120.105(b) ofwith no interposed shieldin needles and a fje Hs r topt- storage, the number and activity of this chapter at a distance of one meterdle them as radioactive waste' cal, interstiti . d intracavitary the sources in storage after the remov. from the implant;Provide the patient with radi. treatment of can ";)

al, and the initials of the individual (2) Post the patient's door with ah safety guidance that wfH help to (b) Cobalt-60 se Lled source in who removed the sources from stor. " Radioactive Materials" sign and noteradiation dose to household - needle
>

d applicator cells for topf- age; on the door or in the patient's chartibers and the public as low as re cat, i terstitial, and intracavitary (3) The number and activity of *where and how long visitors may staybly achievable before authoriz ng tMa ent of cancer; sources returned to storage, the pa- In the patient's room;ise of the patient. ( )Survey the patient's room and Id-198 as a sealed source in tient's name and room number, the (3) Authorize visits by individuals '

Ir interstitial treatment of time and date they were returned to under age 18 only on a patient-by-pa.tte sanitary facility for removable n r,. storage, the number and activity of tient basis with the approval of theTmination with a radiation detec-
survey instrument before assign- ridium-192 as seeds encased in sources in storage after the return, authorized user after consultation
;nother patient to the room. The nylon ribbon for interstitial treatment and the initials of the individual who with the Radiation Safety Officer; and
must not be reassigned un!H re- f cancer; returned the sources to storage. (4) Promptly after implanting the

, le contamination is less than (e) Strontium-90 as a sealed source (c) Immediately af ter - implanting material, survey the dose rates in con-b

tsmtegrations per minute per 100 n an applicator fcr treatment of su. s urces in a patient the licensee shall tiguous restricted and unrestricted
e centimeters; and perficial eye conditions; and make a radiation survey of the patient areas with a radiation measuremerd,,

pfeasure. the thyroid burden of (f) Iodine-125 as a sealed and the area of use to confirm that no survey instrument to demonshe
M Inmdividual who hcIped prepare or seeds for interstitial tMalment f

censee shall meke a record of each Part 20 of this chapter, and retain for
surces have been misplaced. The 11- compliance with the requirements of

uster a dosage of fodine-131 cancer. g survey, two years a record of each survey that
_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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significant additional costs to any..
.. . '3G951E

.

& -VII. Text of Final Regulations' licensees,It is available for public
..
' 9 ,., 35220 Possessmn of surveyinstrmnents..-W

inspection in the NRC Public Document 1.10 CFR Part 35 is revised to trad as Subpart F-Radiopharmace'uticals for 'Room at 1717 !! Street NW., foljow3'.
a Therapy e-m.Washington. DC. Single coples are .

c e2
.. "" m*_ '

Use citadiopharmaceuticah far
[ available from Mr. McElroy (see ' Yon PART 35-MEDICAL USE OF 35.300+ 'W

FtJRTHER INFORMATION CONTACT " - BYPRODUCT MATEfUAL therapy. ' " " -

~ ' t- ,.j heading). - 35.310 Safety instruction. " , ' '. ~'~* A Subpart A-GeneralInformation .5y 15.315 Sa fety precautions. 'M"'... . n r. .* . .5 i s e.| * Resolution of PetitionfarRidemaking
],, 35.320 Pouessionof surveyinstruments.

2

'C- .

] PRMJ52 ' %''
f2 Subpart G-Sources for Drachytherapy4; ;r gn :* 7a*

The American ds' ociation of L1 35.8 .,
en os 35.400 Use of sources for brachytherapy,s

Physicists in Medicine filed a petition f rmauonconectionre@cmentsi ' ],,y,$yy f,[ ,7 u;a
regarding dosimetry e * - 35.11 Lic n e r quired. 9 'i '

. p

calibration frequency (quipmentPetition Docket35.12

. *

35.400 Drachytherapy sources inventory.Application for license, amendment. 35A10' Safety metruch-

No. PRM 3b2: see 47 FR 4311, January or renewal,
f 4 ' _4 j.,35.415 Safety precactions.

-

W c 3 . '' .- 29,1982). 'Ihis rulemuking resolves that 35.23 License amendments. ",

35.4:0 Possession of survey mstrument.35.14 Notifications.petition in i 35.030 Dosimetry
. .

7 , w. H - Subpart H-Seal 5d Sources for Diagnosia
,

.&

equipment. The petition in granted 35.to Licenseissuance. ' .e ''3519 S ocdic exempuans. 35.500P.

essentially as recommended try the Use of sealed sources far diagnosis." ' " ' W"'
_ petitioner. ! '" A 48 ;* 0 ' Subpart D-Generaf Administrative . 35.s20 Availatuhry of surs eyinstrument.

,

A
~ ., .%. C:. w

.,
:- Bequirements

Subpart 1-Teletherapy -a.: m .p_List of Subj'ec1 -

3520 ALARA pmam. h. 1, W
.,.; ,

, g., g,7; .t. wqd Y
fi 3521 Radiation Safety Officer. M a; . teletherapy umt.

m Weda e m e ,,a'

10 CFR Part 30 ~
M E @Q r

,RuF 'l M -7 i-

35.22 Radiation safety committee. '. ..- ae'- ',
* .tn 35.605

,

qg3
3523 Statements of authonty and , ,'

35.000 License amendments. . "
Maintenance and repair restrictions.' Byproduct material Covernment

2i '

contracts, latergovernmental rela tions. responsibilities.
35.010 Sa fety instruction. . .g I;f s

.,d 3525 Supervision. , I,wMy.h3 35.015 Safety precautions.
'y

Isotopes. Nuclear ma terials, Penalty,
3527 Visiting authorized user. '7 35.020

.

Radiation protection, Reporting and : ':Jt '' ; u'"
Possession of survey instrument. .3529

.
recordkeeping requirements. Administrative requirements that 35.030 Dosimetry equipment.-. a . br. *h upply tothe provision of mobile nuclear

35.032 Fall cahhratirm measurements.
*

2
-

Jo CFR Part.77 WW h N 'r' d 35.31

..

. medicine semce. '

35.634 Periodic spot-checks.
Radiation safety program thanges. ' 35.636

P ra L. w '

Safety checks for teletherapy
.

Bypro uct maten. l, Labeling. Nuclear
-"

35.33 Records and reports ofa,
7facilities..

, materials, Packaging and containers, misadministrations. ...g ~ w n. 35.641 Radiation surveys for teletherapy ,.Penalty, Ra dia tion protection, Reporting35.49 Suppliers, < .q - - , t v . y;
. facihties. r% %.m d 'M . ~9

and recordkeeping requirements, Subpart C-General Technical ra .
-

35.c43 Modification of teletherapy unit orScientific equipment.
" .,

"*"'" room before beginning a treatment1,#' ~ , . ,
'

35.50 - Pr ""**- -
- 10 CFR Partr r": ' n n <- Possession. use, cah'bration, and check 35.645

-

.

of dose cahbrators. Reports of teletherapy surveys.*
- -

Byproduct maten,als Labeling, . ' , , Calibration and check of survey --35.51 checks, tests. and measurements.
Nuclear materials. Penalty, Radiation instruments 35w Five-yearinspection. , ,.

'i
35.53 , " ,

'

protection. Reporting and recordkeeping Measurement of radiopharmaceutical #8 #* '"'"U ""
'' ,,

dosages. ReqWements "#'requirements. ,,
i

35.57 Authorization f N,6 mwe s ,v- r.- ,'

10 CFR PartM + #W T.' * * d reference sources.or cahbration and35.900 Radiation Safety Officer.r
/.

35.901 Training for experienced Radiation
.

35.59 Requirements for possession of sealed Safety Officer.
,

B'ypro' duct matenal, D' rugs,'llealthJ' '" ~~
M

sources and brachytherapy sources.
35.910 Training for up. tale, Alution,anddevices, llealth professions, Syringe shields and tabels.

. u: y,*' 35.00
s

''' ,

Incorporation by reference, Medical. , excretion studies.35 01 vial shields ecnd labels. o' "
devices, Nudear materials.

. , ...

35.9:0 . ..
,) 3530 Surveys for contamination and '~ m Training for imaging and locahation

modies.
Occupational safety and health, Penalty. ambient radiation exposure rate. -4

35.930 Training for therapeutic use of %~ W-
'

* ' ' .' ';
Radiation protection Reporting and 35'.75 Release of patients containing - v- radiopharmaceuticals. * ' . *

i

radiopharmaceuticals or permanent
. 35.932 Training for treatment ef ..''') - t

i-

recordkrepingrequirements. @- ' **
.,

<

Implanta. . -, u m .. .-u4M.,

. hyperthyroidism.10 CFR Part 40 Mnu. '
35.80

Technical requirements that apply to 35.934
. v.-...,.

s
'm ,

. .. the provision of mobile nuclear medicine Training for treatment of (hyroid
-

4 u
- t -

Covernment contracta IIazardous * service. carcinoma. - 66 L : - %
matenals-transportation, Nudcar

,*

. . . .. 35.94035.90 Trammg for use of brachytherapyStorage of volatiles and ga'ses. '
materials. Penalty, Reporting and ,. 35.92 Decay-in-s torage.

'9" 35.941 Training for ophthalmic use of
sources.h . . 4 m.s . .

recordkeeping requirements, Source
. Subpart D-Uptake, Dilution, and Excretion - 35.950

4* * '

strontium-90.
.

'
4material, Uranium. '

'',~,*".m''J 35.100 Use of radiopharmaceuticals for Training foruse of sealed somtes for
-

m . ... , .-s- u.im r3 - -
uptake. ddution, and excreuon studies. -Under the authority of the Atomic

'
diagnosis. '

1 35.900
a ' v'a ^ J ' '

i

Energy Act of 1954, as amended, the 35.1:0 rossession of aurvey instrument, Training for teletherapy, " * ' ' " * -
.

'

''

Energy Reorganization Act of1974, as
.

y 35.961 Training for teletherapy physicist. ~
,.

Subpart E-imaging and Localization :.[ 35.970 Training for expenenced authanred - . |hamended, and 5 U.SE $53 the NRC is 35200
adopting the followingicvision af10 Use of radiopharmaceuticals. ,, users.

35.971 ;..
senerat rs. and reagent kits for imaging Physician training in a thrne math '

CFR Part 35 and the followin8
.

nd

amentjments to 10 CFR Parts 30,3L11- 352c'4 S han n8tud'e8. program. <
.

*

Permissible molybdenum-99 35.972 Recentness of training.
..y,,., . .

and 40. y# , f, ' , - ,concentranon.
Control of aerosols and gases. Subpart X-Enforcement - A crw |

,~, . , , 35205,

35.990 violations. g

" 8'e% 6 * I
-

9 *

-

'
.

,

q- ,

8
t.

L t

- _ _ _ - -
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35.999 Resolution of conflicting '6'I.

requirements during transition period. , (1) Consistent with the purpose for" b - (1) A radiopharmacetitical'or' M
'

which the licensed activity is erAuthority: Secs. 81.161,182.163. 68 Sta t. undertaken, radiation from a sealed source other . .
C 935.948.953.954. as arnended (42 U.S.C. 2111, PM than the one intended: , M/f'|(2) Taking into account the state of

. -(2) A radiopharmaceutical or 1.{.p,$,' .2201,2232,22331: sec. 201. 88 Stat.1 42,as
technology, the economics of Warnended (42 U.S.C. 5841). , ' ' ' '

g,

For the purposes of sec. 223. 68 Stat. 958, as improvements in relation to benefits to * radiation to the wrong patient: |
',,,

(3) A radiopharmaceutical oramended (42 U.S.C. 2273): ll 35.11,35.13' the public health and safety, and other
,

rmradiation by a route of administrition . .societal and socioeconomic "'
-

35 27 al l'c and ) 35 ' considerations, and ' M ' other than that intended by the 7 '

a 3 9. 4-

35.50(aHd). 35.511a Hc). 35.53(a) and (b). , (3)In relation to utilization of nuclear prescribing physician; umndcj'

35.59(a)-{c). (e)(1), (g) and th). 35.60. 35 01.
357c(a)-(f). 35.75. 35 uotaHe).35.90, 35.92(a)..

. energy in the pubhc mterest. (4), A diagnostic dass2e of n' *<u
" Area of use" means a portion of an . radiopharmaceutical differing from the .

35mo. 35200tb). 35.2mla) and (b). 35205 ' address of use that has been set aside presenbed dosage by more than 50_ ,c35.220. 35.310(a). 35.315. 35.320, 35.400.

35 4m(a). 35 404a) and (c). 35.410(a). 35.415
for the purpose of receiving, using, or percent;' ,

, ..,, , , , . s . ,w.cb w t.r -.
~

35.420, 35.500. 35.520, 35.605. 35.000. 35.610(a)
storing byproduct material. (5) A thnaw dos'a'ge of a . c m&" 1'

,

" o, -

a nd (b). 35.015. 35.620. 35 cao(a) and (b}--

" Authorized user" means a physician, . radiofiharmacenticaldifferingirorrtlhe. .;

35.632(aHf) 35.633(a)-(i). 35.830(a) and (b). > ;I an authorized user on a Commission rdentist, or podiatrist who is identified as Pres _cribed dosage by more than 10 , ja .
35.c411a) and (b). 35.643(a) and (b). 35.msla) o percent: or m t.. .., . ,an : ru. a Hal -
and (b). 35.900,35.910. 35.920,35.930. 35.932, Agreement State license that authorizes (6) A therapy radiation dose from a y.

3,
35.934. 35.940, 35 m1. 35.950,35.900, 35.961. the medical use of bYProd

,
'

35.970, and 35.971 are issued under sec.161b; , Brachytherapy source,,uct material- - sealed source such that errors in the we, . .. ,-

t-
means an . 4 source calibration, time of exposure, and

68 Sta t. 948, a s arnended (42 U.S.C. 2201[b)); ' individual sealed source or a ..

7g a ng a h 1n a . - ''.~ 9 :a nd il 35.14. 35 21(b). 35.221b). 35.23(b),
manufacturer. assembled source train

m

35.27(a) and (c) 35.29(b). 35.33(a) (d).
g,

,

that is not designed to be disassembled . from the final prescribed total treatment, ,_ ..
*-~' -

35 36(b) 35.50(e). 35.51(d). 35.53(c). 35.59(d)by the user. :m e : M .d se by more than 10 percent. ,and Ie)(2). 35.59(g) and (i). 3530(g) 35.ao(f), .

" Dedicated check source" means a "biobile. nuclear medicme service . j a13 -35.92(b). 35 204(c). 35.310(b). 35.315(b),
-

>^

radioactive source that is used to assure means the transportation and medical j, q;} .'35.4m(b). 35 Acclb) a nd (d). 35.410(bl.y ,A, ".

.i the constant operation of a radiation
detection or measurement device over'

use of byproduct material. 6.'%;(t',p.
~ 5 03 .' 35. ,,

35 63 (c).3 1c. A p,

" Output" means the exposure r, ate,y' J35.643(c). 35.N5. and 35.647(c) are issued several months or years. . , .,

,

dose rate, or a quantity related in a'under sec.1610. 68 Stat. 950 as amended (42" Dental use" means the intentional - AJI .S.C.22o1(o)).
external administration of the radiation

known manner to these rates from a R... - -
U * m- -

~'_,, . Subp3rt A-GeneralInformation from byproduct material to human teletherapy unit for a specified set of , r2
,~....w.,. m y.. O

exposure conditions. 3 M,fMC fj
- $ 35'.1 rpbse and scope-

,, beings in the practice of dentistry in T'

' accordance with a license issued by a , " Physician" means a medical doctor , . ~ |" ;
This part prescribes requirements and State or Territory of the United States, 6i doctor of osteopathy licensed by a |.-> *, -

' rovisions for the medical use of the District of Columbia, or the State or Territory of the United States,,~ - 'q.. .

s
..n the District of Columbia, or the

'

#-
yproduct material and for issuance of Commonwealth of Puerto Rico.

"

specific licenses authorizing the medical " Dentist" means an individual Commonwealth of Puerto Rico to M i M
.u,

.::a prescribe drugs in the practice of - @/
use of this material.These requirements licensed by a State or Territory of the

-+-*'*"M>M?h'medicine.
and provisions provide for the United States, the District of Columbia,

" Podiatric'us''"ineans the intentional '

*

e
'

protection of the publM health and or the Commonwealth of Puerto Rico to
safety. The requirements and provisions practice dentistry. external administration of the radiation .?-

of this part are in addition to, and not in , " Management"means the chief from byproduct material to human '".>

beings in the practice of podiatry in Mi'd
L:

,

substitution for, others in this chapter. executive officer or that person's 7 ..'~,

The requirements and provisions of accordance with a license issued by a '$
'

-

Parts 19,20. 21,30. 71, and 170 of this - delegate or delegates.
.

.- c u;.. State or Territory of the United States, I
m

" Medical Institution" means an i

-
chapter apply to applicants and organization in which several rnedicalr the District of Columbia, or the' "iY-

licensees subj,ect to this part unless disc pl nes are practiced. Commonwealth of Puerto Rico,

> " Podiatrist"means anindividua}"b dM*h.s.

'

~ ::"

specifically exempted. t 2.v.y , . Internal or external administration of. Medical use"means theintentionallicensed by a State or Territory of thi
.

$ 35.2 - Definitions. WT - '- United States, the District of Columbiad YM |.
" Address of use" mean% ~ ^ 79 -Q.byproduct material, or the radiation u.c - or the Commonwealth of Puerto Rico to '

s the building therefrom, to human beings in the-

practice of medicine in accordance with practice podiatry. w M. . . M. . .. W
-

~ or buildings that are identified on the ':, ^ .- ' ..

" Radiation Safety Officer means the g.g ;;. license and where byproduct material a license issued by a State or Territory <_
' . ' -

may be received, used, or stored- of the United States, the District of -T. Individualidentified as the liadiation ., y ;.'

" Agreement State" mecca any State . ' . Puerto Rico."""w" .cColumbia, or the Commonwealth of1 Safety Officer on a Commission heense q.
,- ,.<

p
with which the Comnunion or the m W 4 A" Sealed source" means any byproduct"
Atomic Energy Commission has entered " Ministerial change" means a change material that is encased in a capsule .. .:, ;?
into an effective agreement under that is made, after ascertaining the designed to prevent leakage or escape, of , ,

7
Lt-

subsection 274b of the Atomic Energy applicable requirements, by persons in- . the byproduct material.

sy.M F%g,
!- authority in conformance with the .M . ' " Teletherapy physicist" means theAct of 1954, as amended.
!

" ALAR A" [as low as reasonably ' requirements and without making a individualidentified as the teletherapy 3 ;
s

'

achievable) means making every -

discretionary judgreent about whether'

physicist on a Commission license. ,

reasonable effort to maintain exposures those requiremmts should apply in the " Visiting authorized user" means an; .e'
s

, 1

case at nani
to radiation as far below the dose limits( as is practicab " Misadministration" means the authorized user who is not identified as 9 .

. .
.

an authorized user on the license of the 3!administration of: ' E licensee being visited. - M '

s, [
;

,
,

,$ ?

-3 F

!m
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10,1986 / Rules and Reculations~5358 in'o manon conection
request for a l'icense amendment or

_ '3G953 (
-

reqwrements ove approvat. m,.
_

( . (a) The Commission has submitted the renewal may be submitted as an original established by the Commission in thia
|

. .-

informanon collection requirements and one copy in letter format.
- Chapter for the protecnon of the public

heahh and safety: andcontained m this part to the Office of (c) An application for a license for 1. m ni a
Management and Budget (OMB) for .

,

medical use of byproduct ma terial as M(d)The applicant meets the 1Wb 1

desenbed inspproval as required by the Paperwork 6 35.600 of this part must be requirements of Part 30 of this chapter. !

seq ). ONIO has approv(ed theReduction Act of 1980 44 U.S.C. 3501 et'made by fihng an original and one copy535.19
- "' !'e -

-

of Form NRC-313. For guidance in specine exemptions. .q..,,,''5 i~
informanon collecuon requirements in . completing the form, refer to the mThe Commission may upon

33 ;,
'

J t ". t 3

this part under control number 3150- instructions in the most current versionapplication of any interested person or
0010. '. ' of the appropriate Regulatory Guide. A upon its own initiative, grant such

'

3

(b) The approved information .! request for a license amendment or exemptions from the regulations in this
; !

collection requirements contained in this renewal may be submitted as an originallaw and will not endanger life orpart as it determines are authorized by '-

part appear m i135.12,35.13,35.14 and one copy in letter format.
35.21,35.22. 35.23,35.27,35.29,35.31, (d) For copies of regulatory guides, property or the common defense and ; .,

, , , p.'

35.33,35.50,35.51,35.53,35.59,35.60, appbcation forms, or to submit an security and are otherwise in the public
' - d'

35.61,35.70. 35.80,35.92,35.204.35.205,"
,

appiitation or an amendment request, interest. The Commission will review
1

|,-
,

35.310,35.315,35 404,35.400.35.410, refer to i 30.0 of this chapter, requests for exempuans from training m s, [
35A15,35 f>nft. 35.610,35.615,35.630,! . I 35.13 and experience requirements with the

-
/

- 35.632,35 634,35.636,354t1,35.G43, License amendments. , . t.: 3

assistance ofits Advisory Committee on ': '

N >
, ,

35145, and 35.M7 A licensee shall apply for and must the Medical Uses ofIsotopes.
'

- J ' < > ,
(c) This part contains information receive a license amendment: mh " 4

,

(I,.
f'Subpart B-General Administrative

e

collection requirements in addition to
c:

. (a Before it receives or uses
+ " * '--

bypr)oduct material for a chnical
.(.. 1-

di Requirementsthose approved under the control /~:""' ?
'

.

' number specified in paragraph (a) of this procedure permitted under this Part but' 'T
. .,,,.g ?* __

l 35.20 ALARA program. '

1 section. These information collectionnot permitted by the license issued
(a) Each licensee shalldryejon.an5requirements and the control numbers pursuant to this part: - p1 -

p,I.m_pjmant andugn_Iadiahpn protecu,an ,s

1

(b) Before it permits anyone, except aunder which they are approved as '

*

proSr ppeepm.am_that mcludesyr.pvisions forfollows: visitmg authonzed user described in'a J-

. (1) In i 35.12. Form NRC-313 is i 35.27, to work as an authorized user ulosc1A1 ARA, .
,

*- -, j,

under the license; (bTro satisfy the requirement o., .
,approved under control number 3150 paragraph (a) of this section:(c) Defore it chances Radiation Safety

. . (1) At a medicalinstitution.
,>

0120, i .- ,

s * ,,

Officers or Teletherapy Physicists:: -
(d) Defore it orders byproduct material management, the Radiation Safety . hj9 35.11 Ucense required.

, * r." P
.

(a) A person sh O
in excess of the amount. or radionuclideOfficer, and all authorized users must

'

produce, acqmre, all not manufacture,
j

or form different than authorized on theparticipate in the program as requested
i

receive, possess, use,
by the Radiation Safety Committee. ,;{,license; andor transfer byproduct material for

medical use except in accordance with a (e) Before it adds to or changes the ins (2) For heensees that are not medical] . g.

specific bcense issued by the areas of use or address or addresses oftitutions, management and all '
,

Comnussmn or an Agreement State, or use identified in the application or on authorized users must participate in the
-

l.e .%

'as allowed m paragraph (b) of this the license. program as requested by the RadiationSafety Officer.section. . '

$ 35.14 Notifications.(b) An individual may receive, (c) The program mu.st include notice to g .
, ,, ., ,

.

,

A licensee shall notify the --possess, use, or transfer byproduct workers of the program's existence and g '',

Co
matenalin accordance with the workers ~ resFonsitnuty to help keep

~

iv letter wuhin thirty days
, '

'JEse equivalents 7U%ieyyew dregulations in this chapter under the 'w en an a
supervision of an authorized user as S. W O M cer,orized u'T6Examation

,

summaries cDhdypeun L

liynroductitlenaLuidd.ga,MpermanentIy'iliiEnnimucaerariv Pheic mounFs'of

- .?- ' o_(Tuties under the hcense.perfornan,cis.tprovided in i 35.25, unless prohibited by
' '.-

license condition.
occp

or has a dmc5E5FsItEridEnon wTFiV" -
ce

ydEcipn3My.mm.ur!%anflriame cham;e, or when the hcensee's
pr

maihne addred chanses. The hcesseeconfinidunducatioqlmd_trainma for nll N
' -'

f''
'

$ 35.12
-

-
'

Application for license,' . n,.

amendment, or renewal.
: c. wholl mail the report to the appropriate p$eWDTebihoin~dGnth_ar.m_thc. '

jj}
. ,

(
.g . ,

, a)If the application is for medical use address identtfted in 5 30.6 of this v5iliit'yliMyjiroduliisa t en aETEe ' . - ~ !
sited m a rnedical institution, only the chapter. a:

purpose of the review is to ensure that "
mstitution's management may apply. If

,, a a w ..a . .v.

licensees make a reasonable effort to
~i.

the application is for medical use not
n

5 35.18 Ucense,issusnce. ,-ta

maintain individual and collective 'O : ~ r d I
. 4

sited in a medicalinstitution, any person The Commission shallissue a licenseoccupational doses ALARA.
me. ,. N

f !for the medical use of byproduct '"',may apply. "N'"

(b) An application for a license for material for u term of five years it:
..u~.,...

.. . . .

.

..,a,., $ 35.21 Radiation Safety Officer,-du ;a
* * '

(a) The applicant has filed Form NRC- (a) A licensee shall appoint a t[' ! <
medical use of byproduct material as

'

er% '

described in il "mt M >35.100,35200.35.300, 313 " Application for Materials License" Radiation Safety Officer responsible for
35.400, and 35.500 of this part must bein accordance with the instructions inimplementing the radiation safety A r.' ,

of Form NRC-313. " Application formade by fihng an original and one copy
i 35.12;

program.The licensee, through the Ia

Matenals License " For guidance in applicable fee as provided in Part 170 ofthat radiation safety activities are being

.
$'

(b) The applicant has paid any Radiation Safety Officer, shall ensure |
,

'' '

completing the form, refer to the this chapter:
- performed in accordance with approved

t

i i i

Nstructions in the most current versions(c) The Commission finds the procedures and regulatory requirements ft }
the appropriate Regulatory Guides. Aapplicant equipped and committed to in the daily operation of the hcensee's

e ?i

observe the safety standards byproduct ma terial program. d
(b) The Radiation Safety Officer shalb- N['|I j

.

'* "
4

. dec.fh,{( jia

, f..za 1n w e
.

y .. / .{f,1 , Q#
* ' ' ' ' " g

'

J , Y"'% 4' * n' ' .y.- . ' '
.,

4,'* '

-

'
g

_
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4;(1) Investiga te overexposures,

' Ic(1)Membershi mustconsist of n1
n

~ . accidents spdis. losses, thefts,
,. .e.l 35.23 statements of authority and , .,s3 -, -

st t tree 'n tvuTuTiTs and must include responsibilities.
, .

unauthonzed receipts, uses, transfers, ,, g
in authorize

C disposals, misadministratisps, and other peryr.ateJT6TTEeTiFe'EsTthe Radiation* (a) A licensee shall provide theuser of eacAtan.gLu..e . , , , ;s

,'fr
>,

deviations'from approved radiation - fety Radiation Safety Officer, and at a
jursm.gfiney, a rge resentativi237 medicalinstitution the Radiation Safety .j

m,

.Tsafety prectice and implement
e seryle.e. . anu a represTWfiEEof dcorrective actions as necessary:

, _,

mgiqag.cment who is neither an Committee, sufficient authority,
"'

t
(2) Establish, collect in one binder or v g.y

k roc,edures fortJ file an'd lisplement written [~ofiW~and
wthonzed user not a Radiation Safety organizational freedom, andJ ,y q

p Officer. Other members may be included managemer+ prerogative, to: 3 %
i

( l(ifAuthorising the purchase of y as the licensee deems appropriate. ' . (1) Identify radiation safety problems; T i

a

byproduct materiah mus,t meet alkja.s.t (2) Initiate recommend, or provide T- (2) The CI

! quarterly corrective actions: and
. ..

(ii) Receiving and opening packages of * . (3) To es.tahlishyluorunt and to (3) Verify implementation of g ,

s, m .

byproduct material; " mit 4 !cqmhnt bumes, at leasto conective actions. . ,

*

Committee s membcMi m,neliailof the
(b) A licensee shall establish and ' ' 2(-

. ,< M Ax (iii) Storing byproduct materiah m !ust V(iv) Keeping an inventory record of presen
'

byproduct material: GEcr.t, mdpWth7 Radiation safety state in wnting the authonties, duties,
and the nlanmW responsibilities, and radiation safety

a

* ' (v) Using byproduct material safely; recpve. y
,' activities of the Radiation Safety M

r.a
(vi) Taking emergency action if

Mhe minutes of each Radiation Officer, and at a medical institution the $
"

o.

control of byproduct material is lost; Safety Committee meeting must mclude: Radiation Safety Committee, and retain .M
.

(vii) Performing periodic radiation Th
he r e_tJn3 , the current edition of these statements "Ifsurveys;

as a record until the Commission
a, m,

(viii) Performing checks of survey .dl . (i Jhfembcrs ribsSt; w ;N terminates the license.
,. i G h

instruments and other safety equipment; ( v) Shmmary of dddleratipns and 'g4:d.!A.,
7 .

;

(ix) Disposmg of byproduct material; d' ~

''7''' 35'25 Supervision. '" C- '

*

(x) Training personnel who work in or [hmen'ded actions and the. (a) A licensee tha't permits the receipt.

'''
'' ' ' ' * ' ' " T

frequent areas where byproduct numeric 3IFsTjgelTITGTGTEiihg possession, use, or transfer of byproduct
-

'''@iTALAfih program reviewsmaterial is used or stored; @
{xi) Kecping a copy of all records and described in i 35.20(c).

material by an mdividual under the, , <' 't
,

supervision of an authorized user as
reports required by the Commission (5) The Committee must prompthy allowed by i 35.11(b) of this part shath g
regulations, a copy of these regulations. provide each member with a copy of the - (1) Instruct the supervised mdividual yg
a copy of each licensing request and meeting minutes and retain one copy for . In the principles of radiation safety . uC,g.

2

license and amendments, and the the duration of thelicense.', appropriate (o that individual's use of
, ,

written policy and procedures required (b)To oversee the use oflicensed byproduct matenal; y
by the regulations. material the Committee must: (2) Require the supervised individual

-

. ,, ;> am, 3 ,

(1) Review recommendations on ways to follow the instructions of thehon (3) Brief management once each year
~; . :9

the byproduct material program; to maintain individual and collective
.m 9supervising authorized user, follow thedoses ALARA; .

procedures established by the Radiation
,$

)h, g (4) Establish personnel exposure(2) Review. on the basis of safety and Safety Officer, and comply with theshvestigationallevels that, when a

-Q
p exceeded, willinitiate an investigation with regard to the training and

regulations of this chapter and the g4 by the Radiation Safet experience standards in Subpart I of this license conditions with respect to they'4 )
% , cause of the exposure;y Officer of the part, and approve or disapprove any use of byproduct material; and q. .

q+g(5) Establish personnel exposure individual who is to be listed as an
.s '

(3) Periodically review the supervised >3 1investigational levels that, when authorized user, the Radiation Safety
i

individual's use of byproduct material
exceeded, willinitiate a prompt Officer, or a Teletherapy Physicist

and the records kept to reflect this use. q,. .

I

.

before submitting a license applicationInvestigation by the Radiation Safety
- w

Officer of the cause of the exposure and or request for amendment or renewal; (b) A licensee that supervises an Mn, ;
a consideration of actions that might be (3) Review on the basis of safety and Individualis responsible for the acts and 4
taken to reduce the probability of approve with the advice and consent of omissions of the supervised individual. ' , . .
recurrence; the Radiation Safety Officer and the 9 35.27 Visiting authorized user.

.mt Q" '
. .m- . o

(6) For medical use not at a medicalmanagement representative, or
institution, approve or disapprove minor disapprove minor changes in radiation (a) A licensee inay permit any visiting

u .

changes in radiation safety procedures safety procedures that are not authorized user to use licensed material
;

that are not potentially important to potentially important to safety and are for medical use undn the terms of the
fm

licensee's license for sixty days each , 4.,safety with the advice and consent of permitted under i 35.3t of this Part;
,,

:year if: - ' |T '. .' i *..Q.(4) Rejsn_quatictly, with themanagement; and -

assistance of the Radiation Safety -

,

*(1)The visiting authorized user has ; f,-
(7) For medical use,at a medical

, ,
~ , ;- the prior written permission of the , , , , ,5

institution, assist the Radiation Safety Officer, a summary of the ocacu ational V
r.a d ia t igngs eleconiuGilp erTosET - licensee's management and,if the use y

Committee in the performance ofits J.E,
worfing with byrof ucimterial; occurs on behalf of an institution the - y

'

duties. '
d- v. e v . an institution's Radiation Safety g.p'M'(5) Review ~

.

(2)The licensee has a co,py o' y;.y ~ JassistaWobuarterI9. with tiiE~
',-'o ,n

Committee: 'N. j ^ ,I 35.22 -

Hadiation Sately Committee,-- n haciation Safety '' d 7i
. Each medical institution licensee shall Officer, all incidents involving 52 fa. E '

establish a Radiation Safety Committee byproduct maTcIITunt!tggect to license issued by the Commission or'a'n -

to oversee the use of byproduct cluT.ZEI5bsequent actionitWn; Agreement State, or a permit issued by a 1
#

(tad. Commission or Agreement State broad
~matenal.

(a) Each Committee must meet the[0) Resitw annually, with the licensee that is authorized to permit h -

dlowmg admmistrative requirements: assistance ofihTRTdiation Safety medical use, that identifies the visiting s

Officer, the radiatina_ safety nmp.u_n.authorized user by name as an
-

T
authorized user for medical use; and 3'

._

b
.

"o

_
$.# $

i

" An a

__.
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(3) Only those procedures for which

[. - the visiting authorized useris . :and safety surveys. A licensee is
-

t relative (or guardian), and JJaot. wh.y
e u

specifically authorized by the license or . responsible for assuring that any change
' ,

permit are performed by that individual. made is in compliance with the .in Tlie report must not incluae the '_

A'3

requirements of the regulations and then. ntpatient's name or other mtormat en tha_t(b) A licensee need not apply for a license, count iead toTdentification of the w. license amendment in order to permit a
.|b) A licensee . .shall retain a record of

, . "
tv. , ipatient..o

visiting authorized user to use licensed c.n.u ; a - m we 49I

material as described in paragraph (a) of each change until the license has beenC (c) When a mis' administration
.

'

. " . . . . . . , . renewed or terminated.The record must ' ~1nvolves a diagnostic procedure, the %3- this section.

(c) A licensee shall retain the records Include the effective date of the change, Radiation Safety Officer shall promptly
a copy of the old and new radiation investigate its cause. make a record forspecified in this section for two years safety procedures NRC review, and retain the record ris "

.,after the visiting authorized user's last change, a summar. the reason for they of radiation safetYA directed in i 35.33(d). The licensee shall. use of licensed material, but may
.. matters that were considered before , also notify the referring physician and

'

discard the records if the visiting
making the change, the signature of the - the appropriate NRC Office specified in

.n 6*'

authorized user has been listed as an . Radiation Safety Officer, and the 'l 30.6 of this part in writing on Form .. ,'
"

authorized user on the licensee's license. signatures of the affected authorized3 , ;.NRC 1 ~.4.

- within 15 davs if the *.A /
~.

i 35.29 Administrative requirements that users and of management or, in a . 'misadminiitration involved the use of
~

""
by

medicalins,s chairman and dietitution' the Radiation Saf"t
apply to the provision of mobue nuclear -~ product material not intended for

+

e' medicine service. C iH s

e r .M ~ medical use, admtmstration 01 a dosage
,

"
.1 r. 9 f a e.H W1

--

la)The Commission will'!kense ' T . - management representative. live.!Old'UIfferent from the intended .
),

*

; mobile nuclear medicine scrWce only in'[ $ 35.33 ; ttosace..p,y admimstration of byproduct
~

Records an' teports of , i , . material such that the patient is likely to
Jaccordance with Subparts D, E and 11 of|, ,

misadministrations.~

this part and i 31.11 of this chapter.. '; receive an organ dosejr.e_ater than 2 rem g .!.

(a) When a misadministration"' ' j# JOI.dlirem Li
w c

, m

a whole b6dy dose creater than 500 ,{;(b) Mobile nuclear medicine service .
,

involves any'therapyrrocedure, the' licensees shall obtain a letter signed by
.:2+ ~m

. . censees may use dosimetry'the management of each client for which licensee shall notity by tefeWone thetables m package inserts. corrected only
- g

7appropriate NRC Regional Office listed for amount of radioactivity' services are rendered that authorizesin Appendix D of Part 20 of this chapter,
c-
;j;a

, , , n ~ m, *

use of byproduct material at the client's The licensee shall also notify the . dmimstered, to determme whether a
. <

address of use.The mobile nuclear referring physician of the affected ,* .' :
report is required. ;:.m ecq aan S,

medicine service licensee shall retain ,
s p

patient and the patient or a responsible (d) Each licensee sjaJLtetain a record
'1! i he letter for two years after the lastt

relative (or guardian), unless the 'of each mjjindministration for ten years.' provision of service. I;

Jreferring physician agrees to inform the.. - ' The icc_ord must contain the names 01~,
., . .

(c) If a mobile nuclear me'dicine
service provides services that the client patient or believes, based on medical- all individuals involved in the event

~,

.u ,

is also authorized to provide, the client judgment, that telling the patient or the lincluding the physician, allied health - I.

.

is responsible for assuring that services patient's responsible relative (or personnel, the patient, and the patient's

I are conducted in accordance with the
guardian) would be harmful to one or - ' referring physician), the patient's social * ' [;,

"4

the other, respectively. These security number or identification
regulations in this chapter while the

notifications must be made within 24
.

number if one has been assigned, a briefa
mobile nuclear medicine service is ham.s af ter the licensee discovers thedescription of the event, the eff2ct on ~

:under the client's direction.
(d) A mobile nuclear medicine service ' misadministration.If the referring~ 'the patient, and the action taken,if any,

'

physician, patient, or the patient's to prevent recurrence. !
*

'*
may not order byproduct material to be responsib!c relative or guardian cannot (e) Aside from the notification *I : I

i,- i

delivered directly from the manufacturer be reached within 24 hours requirement, nothing in this section'' , ior distributor to the client's address of shall notify them as soon as. the licenseepracticable. affects any rights or duties oflicensee's'use. -

- .e ,The licensee is not required to notify the 'and physicians in relation to each other,m m,u.4.m wr :w,|u~. . y. a , .

patient or the patient's responsible '' patients, or responsible relatives (or "'
,

5 35.31 Radiation safety program *'

Lmnunm :,c +t M ' relative or guardian without first ; ' guardians), m N * -' W " * "" ;" " i tchanges. -5j.consultin ti . La w M1*

(a) A licensee may make minor ' # ' however,g the referring physician:4.4 : , f 35A9 t

changes in radiation safety procedures ' ~ medical care for the patient because ofthe licensee shall not delay S h
Suppiters. . Mis dai fro? 3) C , ?, .

|t A licensee may use foimedical use"that are not potentially important to IL only:this.
,

uDn3nr> mNu8r* M 9safety, t.ec, ministerial changes, that
,

'

therapy misadministration report to(b) Within 15 days af+ter on initial>@;" labeled, packaged and distrib t d iI > t (a) Bypr6duit'ma'terial'rsa'nSifac'tu' red',
.....n., . , . m,n a mtN

were descnbed in the application for -
bcense, renewal, or amendment except

.

ue n ' ' "" N
for those changes in ii 35.13 and 35.606 NRC, the licensee shall report,in . #T'f accordance with a license issued ""'. W

,

of,tlus part. Examples of such 46 a writing, to the NRC Recional Office ,M " pursuant to the regulations in part'3'ON ,''
mmistenal changes include: editing of 3 initially tcIEpnuned and tp the r6iUringv W and %13232,3233, or 3234 of this ' d I + M

~

" procedures for clarity or conformance phy9cian, and furnish a copy of the chapter or the equivalent regulation'[Ni
...T

f with local drafting policy or updating report to the patient or the natient's , .as an Agreement State; " % ''#" "'u - i
.; ', t i agent bs eat ha^ve bnW MulW '' names, telephone numbers, and responsible relanve (or guardian)if '- --''

addresses: adoption of model radiation either was previously notified by the w4. manufactured, labeled, packaged, and,,*3,y
i

safety procedures published in NRC licensee under paragraph (al of this . distributed to accordance with an , .,, 7
? Regulatory Guides: replacement of

..

section.The wrnten reoort must include approval by the Commission pursuant to
-

the licensee's name: the refgrrm3
~

" "

t

equipment; reassignment of tasks among
.

#""^E""**" "W"employees: or assignment of service phys'ician's nameiin brief'descnption of) d

contracts for services such as personnel thWng tne etrect on ilie patient: the " . . " " 4 MW ' #
-'

~ i

h' dosimetry, radiation safety equ9 ment action taken to IIrevent recurr-e ~ ' Th' ''dII I' d"'I P'"' 'h'' I*'* *"d *II *'''
+5i " ' W i d N'0 ' ' '

;
repair or cahbration. waste disposal, wheths the hcensee mJgnngh

. i
.O' |i patient or the patient's responuble

"[f['c, c'the b I)yIIIt.e
' * '

!b published in the rederel Nasmer. ' ' " '
*

.

O

!g .

- . - _ _ ___ ___M-
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wr w
g

preparation of radiopharmaceuticals for section fordGy2s unless directed 2(2)The dite'of the calibration,a? . N

0
medical use; and m- - otherwise. The reco7ds required in descrip'TioEof the source used and the

-
'..

C n"a,n(d distributed in accordance with ac) Teletherapy sources many.factured
paragraphs (b)(1) through (b)(4) of this. . certified exposure 7tiiEOrom the source,section must mclude: ''v ~ ' " "

license issued pursuant to Part 30 cf this f(1) for paragraph (b)(1), the model ' and the rates indicated by the ,

chapter or the equivalent regulations of and serial number of the dose cahbrator, instrument being calibrated, the q,b,,p -3

the i<) entity of the radionudide correcti_on factnra deduced from the fan Agreement State. :g , a
A , calibration data, and the sienature of the

-

. '' . * '

Subpart C-GeneralTechnical, jy, + ' contained in the check source theja,te
of the check, the activity measured, and ~ individual who performed the . . 3 g'. *

g
g

Requirements cahbration.

9 35.50 possession, use, calibration, and perf rmed the check: -

<g ; , g, , .,q.] , M, ;.y
.

y ; m. ,v, .., y / the initials of thesndividual wh " *

35.53 Measurement of :mNdab
chech of dose calibrators. 2) For paragraph (b)(2), the m dgl - radiopharmaceutical cosages. **a '

4 . ,

- (a) A medicul use licensee authon. zed and serial number of the dose calibrator, , A licensee shall., . , j ; g.
to admm, ister radiopharmaceuticals the m7idel and serial number of each ,b ', .. .,,

i (a) Measure the activity of each . |.3shall have in its possession a dose sourEiiu~'sid and the identity of the
radionuclide contained in the source * radiopharmaceutical dosage that .. J

cabbrator and use it to measure the 4-

arnount of activity admitustered to each aiid its activity, the date of the test the contains more than 10 microcuries of a' .[
pheton emitting radionuclide before . >

, ; if results of the test, aidi~ tee sirnatute of medical use:Pa tient. " ?. g , ~

the lEidiation Safety Officer: "' m r re +.* P.wn" b
d ) Ch each as ca i r$ttor for ) pararaph (b)(3). tliimadcU. (b) Measure the activity of each *W

< castancy Mm a d@Jedi.EcT' E and serial number of the dose cahbrator, radiopharmaceutical dosage with a " - W',
' apu eg at the begm, nmg of each day of the calculated acovities, the measured desired activity of 10 microcunes or lessr y

of a photon emitting radionuclide before 4use. To satisfy the requirement of this activities, the date of the testland the
paragraph, the check must be done on a jrsignature of th7Ra~iliation Safety ' medical use to verdy that the dosage ~l'

Off$nd . $ r. L1 h does not exceed 10 microcuries: N 8i
.. .

(c) Retain a record of the "" 4 ' "#*tr f t , n 1 ) mi ro r s of
radmm-226 or 50 microcuries of any se ia u be d e ator' *["oihe-- --o' ion emitting radionucJidef ,",, the gn@ugnon nf he source't

Lo s o satis this
requirement, the record,must contam-v (2Res,t ca_ch dose cabbrator or

.
-

measured, the activitv measured for - #, ,

th'- .;
accuracI upon instalEon andiirreait- each volume me~asurediihe date of the .

'a -PC '* '*-~ "

) rmoriiWthctstugr by anaymg allcast test, and the signature.olthd{adiation c n_amayayc e name'. o*w "1-
-

liivo sealed sources contamingiffgregt Safety Officer + 'n . *
-

7;A . abbreviation of the - , .ui ~

-- '"
} radiormcl_ ides whose activity the.

. ;rajiopharmaceutical. Itslot n_ umber,. .and
$ 35.51 Catibration and check of survey eUjIationjatep and the radinnYr~[ide;

o --
} manufacturer has determmed within 5 Instruments. '4 ~

f . (2) pageng nage, and identification j, percent of its ststeu acuviTyiVhose
(,e actinty is at least;to mtcrocuries IAr (a) A licensee shall calibrate the riumber if one has been assigned; Q

riMmm 220 and 50 microcunes Intany survey instruments used to show v
other pTi6 ton-emit _tm] radionuclide, atts! compliance with this part before first Tal Prescribed dosase and activity of

..

g at least_one of which has a pnncinal use annually. and following repair. The the dosace at the time of measurement.
:".
M

or aiiotation that the total activity is <$phgga.p.nercy between 100 kev and 500 licensee shalh *
~

k,AL (1) Calibrate all scales with readings less than 10 microcuries;
...4, {'

3LTest each dose calibrator f9I.
up to 1000 mdlirem per hour with a (4) Date and time of the #

iBCantE11Mn.nu135 and at least radiation source: ~ and '~-~~ . .~. .
measurement;

S*

(2) Calibrate two separated readings- (5)Initiah~of the individual wim ma,.m t
. v.

use b_erly thereaf ter over the range ofits
on each scale that must be calibrated: hU *U

deuntt ~'

_ etween the highest dosage that will and W' * " " ' ' '' ' ""' N " 2 * [' L
*

'he aum._tnqtendio a patient and 10. . 9 $ 35.57 Authorization for calibration and .k-(3) Conspicuously n
? instrumenuhurnare_otejLtdhemjnenIirs; and ' '''

reference sources. a f, } ..,L4)'l est each dose calibrator for nt exposure rate yg. ,,

from a dedicated check source as Any person authorized by I 35.11 of(cometry dependence ugn_ installation
determined at the time of calibration. . this Part for medical use of byproduct Q'overthe range of volumes unu soluniE

~.f ,. ' material may receive, possess, and use . ; :. Aconfigurations for which it will be used. Qnd the date of calibration. ~*

^ f' the following byproduct material for .w?' ' -!(b) When calibrating a survey
*I he licensee sh@ tionp a record of this
test for th ' dura f the use of the instrument. the licensee shall consider a check, calibration, and reference use: 1 1-point as calibrated if the indicated - -

. . . .
. (a) Scaled sources manufactured anddose cali

. . , ..

'

- (c) A licensee shall also perform U exposure rate differs from the calculated distnbuted by a person licensed c'"N . 1 <
appropriate checks and tests required exposure rate by not more than 20 pursuant to 5 32.74 of this chapter or ..s . r q., -.

"

by this section following adjustment or percent, and shall conspicuously attach equival nt Agreement State regulations .
a correction chart or graph to the and that do not exceed 15 millicuries

;
~repair of the dose calibrator. ' ..

~ strument. M' ' - 4rmi each e w, s mr , .- . +M.[d) A licensee shall mathematica.Jly 7
,

(c) A licensee shall check each surveys (b) Any byproduct materiallisted in | m J,.gpttratQasace readirms for any .i
comdrypnJmeamy>rror that exceeds ' instrument for proper operation with the il 35.100 or 35200 with a half-life not
u percent if the dosage is greater than dedicated chec ource each day of use. longer than 100 days in individual, '- p"

g
to microcuries and shall repair or A licensee i
replate the dose calibratorif the ,'beords of these checks. required f2}; rep

~

amounts not to exceed 15 millicunes:
~ ~ T) (c) Any byproduct material listed in ,

, (d) A licensee shallretain a record of il 35.100 or 35200 with a half. life longer
t-j(occuracp'pr 4cnstanc) error eyeeds 10

each survey instrument calibration for than 100 days in individual amounts not - > v

I j.( percenf.

(el A licensee shall retain a record oftwo years.The record must include:I

( ,ath check and test required by this (1) A desenption of the cahbIntion to exceed 200 microcuries each; and . . J,
procedure and (d) Technetium.99m in individual "

g}%
.

'- -

amounts not to exceed 50 mdlicuries.

n |
| : -

1

) : ,-

, j l
a:- .-
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involv~ sealed souges and brachytherapy sources.I laken.sd, the test results, and the action

(a) A licens'ce in possession of any - '

and shall require cach individual to use
C. sealed source or brachytherapy sourco '(f) A licensee need not perform a a syringe radiation shield when

shall follow the radiation safety and leakage test on the following sources: administering a radiopharmaceutical by[ handling instructions supplied by the (1) Sources containing only byproduct . Injection unless the use of the shield is
material with a half.hfe ofless than 30 contraindicated for that patient.manufacturer, and shall maintain the#
days.

A instructions for the duration of source
-

(2) Sorces conti use in a legible form convenient to users. material es a gas; aining only byproduct(a) A licensee shall require each(b) A licensee in possession of a
scaled source shalb (3) Sources containing 100 microcuries individual preparing or handhng a vial'

(1) TusLthe sourctier leakare beforor less of beta or gamma-emitting that contains a radiopharmaceutical to

its first ustunless the licensee has~a~ematerial or 10 microcuries or less of keep the vialin a vial radiation shield.
cernfiEEE from the supplier indicating

alpha-emitting material: (b) To identify its contents, a licensee
n

that the source was tested within sixH) Sowces st red and not bem, g used. shall conspicuously label cach vial
'

months before transfer to the licensee; The licensee shall however, test each radiation shield that contains a vial of asuch source for leakage before any use radiopharmaceutical The label mustand
or transfer unless it has been leakage- show the radionharmaceutical name ort ."# "E b
tested within six months beforo the dateits abbreviation,Interval _s not to excphunonths or at of use or transfer; and

other mtervals approved by the 6 35.70
(5) S eds ofiridium.192 encased in Surveys for contamination andCommission or an Agreement State and ambient radiation exposure rate,nylon ribbon.

descnbed in the label or
accompanies the source' brochure that (g) A licensee in possession of a (a) A licensee shall, sptrey-with.a-

-

(c) *lo satisfy the kak test scale <Tsource o3.braclisih~eTrapy source radia tion detection (su,rvey instrument'at
requi.rgmenitof this sec_tmn, the licensco [liWEindueTtfr uarterj] physicalthe end of each day'ormrsti~urcas "

posmGion). The licensee shall retainwhere r. Le iharmaceuticals arej {Hil icnources m its
roytir

ire ared lor use or1 Taknagua.n2pje from the each inventory record fof fiv'e administeret
'

sealediniurce or from thit surfaces of the innt ry recor_ds music nfa}m theears. The
(b) A licensee shall survey with adevice in which the scaled source is

mounted or stored on which radioactive
rn. del number of each source, and serial radiation detection survey instrument at
identi as ken assigned, the least once cach week all areas where
num n

contamination might be expected to
Hs nm.ty of each source rad anuclide undradiopharmacconcals or

accumulate or wash the source in a mnalactivity, the loc!
'

ation'of each radiopharmaceutical waste is stored.small volume of detergent solution and s urce, and the signatu_re of the (c) A licensee shallconduct thetreat the entire volume as the sample: Radiation Safety Officer.
surveys required by paragraphs (a) and(2) Take teletherapy and other device (h) A licensee in possession of a [b) of this section so as to be able tosource test samples when the source is seaW sowce o&aymn sown detect dose rates as low as 0.1 milliremIn the "off" position: and

(31 Meente the samphuo that the sh(dLmeasure the ambynthacantrs pu lumr.
'r

leakage test asygere such (d) A licensee shall establish radiationSan. detect.1he prisi~n~Ee of mmes
re stmc4 This dm;'s not apply dose inte trigger levels for the surveysgggOii5smicrocurica of radihacEe materialto tei iherapy sources in teletherapy required by paragraphs (a) and (b) of

tmits or scaled sources m diagtmstic - this section. A licensee shall require that(d) A licensee shall deVICOS Irecords fo(TID TErs.geldnjcakagelcat the Individual performing the survey i
I I A I ""F" Sh3 Jd8 " 8 TCC rd IThe records thust immediately notify the Radiation Safety

!

number if assigned, of eac,h sourcecontam the nLq$I.unbef and gegigt- antmn
;*"c W Mu nJaragraphlb) of Officer if a dose rate exceeds a trigger ;

geyeg, ;tested. Ihe hjgrlji ewg3af."1he recordradionuclide and,ty, of each source [nt u

tEEITINISured activitv3each testits estimated activity'hiw rIe
(e) A licensee shall wIrcylorr #the # C "" '" """ "measured dose riite at several points in """"'ksample expressed irutdgocsics, a # "

GW cxpreshEdin rnillirem rier ,description of thuntthodwed to,
hour, the surv4 I

6 instrument used, and PW"
,

hsignatur'eYeilidR32fGOEn~3dc4measure each te81 sample, the date
i g the test, and the ginnatute n(tli"of

" " "
d'"'

-
-

**' i-

I
'

bdiatiaGlety Officer. . e
Til A licensee shall conduct the[ (c)If the Iejage_ gest reveals the 5 35.00 Syringe shleids and labels. surveys required by paragraph (e) of this'

pfflen_ce ol,i} 005 microcune ut more of (a) A licensee shall keep syringes that section so as to be able tof etecti f ;

removable contamination, the licenseecontain byproduct material to be 001"Slm_ination.EILMILtdD2.liLLnpk of ;shath
administered in a radiation shield. 2000 dismtegrabons per minute.;

O)immediately wjthdraw the scaled
sh(all conspicuously label each syringe,b) To identify its contents. a licensee

WA1trehsephaIIutablislI~~

source frE use and store it in removabidontamirtation triggerleveTs *
accordance with the requirements in or syringe radiation shield that contains for the surveys requiredly paragrapTi
Parts 20 and 30 of this chapter: and (c) of this section. A licensee shallThe label must show thea syringe with a radiopharmaceuticallea (2)[i! require that the individual performin {IAICport witjdnjiye d_ays of the

kage test with the appropriate NRCradiopharmaceutical name orits the sur6ey immediately nonfy the ' g'
Office listed in % 30S of this chapter.abbreviation, t!w cunicat ir_ocedure to MRadiationSafety Officerif--Awith a copy to Director of Inspection

A-(c) A licens(en'shalli%uire eachbe perfor ied orblie patient's narne,contamination exceeds thtdriyqcijevau
I

and Enforcement, U.S. Nuclear (h) A licensee shallretaRegulatory Commission. Washington.individual who prepares a each survey for twg' years.in a record of
DC :'os55. desenlaingihuquipment

-

The recordra '
pharmaceutical kit to use a syringemust include theihic of the survey, a
tion shield when preparing the kit phn_of each area surveyed. thelriggcr

rat

level established for each area, the-

t I

|
..

j
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'

, detected dose rate at several noints in area that was surveyed, the measured 135.t20 Possession of survey instrument.each area'Tyiicis~ed in millirem per dose rate at several points in each area
A licensee authorized to'use( hour or the removab:e contamination in of use expressed in millirem per hour, byproduct material for uptake, dilution,each area expressed in disintecrations

the instrument used to make the sarvey,per minute per 100 square centimeters,
and the initials of the individual who and excretion studies shall have in its j !tfWTrisirLment used to make the survey performed the survey. detection survey instrument capable of j

possession a portable radiation
i 1

or analyze the samples, and the initials
<

of the individual who performed the - ( 35.90 Storage of volatiles and gases' detecting dose rates over the range 0.1
millitem per hout to 100 millitem persurvey.

A licensee shall store volatile hour.
$ 35.75 Release of patients containing radiopharmaceuticals and radioactive
radiopharmaceuticals or permanent E Mhe er's radiation shield Subpart E-tmaging and LocalizationImpunts, and container. A licensee shall sto a

(a) A licensee may not authorize multi-d se containerin a fumn ? ' g 35.200 Use of redlopharmaceuticals, j

release from confinement for medical after drawing the first dosage rom it, generators, and reagent kits for imaging
3and localization stuoies.care any patient administered a

l $
radiopharmaceutical until either: g 35.92 %y in storage. j (a) A licensee may use any byproduct

(1) The measured dose tate ftom the (a) A licensee may hold byproduct matenalin a diagnostic { ,
-

patient is less thaDEllitemiper hour material with a physical half-hfe of less radiopharmaceutical or any generator or |-

l
at a distance of o'ne meter; or than 65 days for decay-in-storage before reagent kit for prepara tion and j

(2) The activity in the patientis less disposal in ordinary trash and is exempt diagnostic use of a radiopharmaceutical .. ;

than 30Rillicuties fr m the requirements of120.301 of this containing byproduct ma terial for which j
|u

~(Q A licensee may not authorize chapter if it: the Food and Drug Administration has
|,

release from confinement for medical (1) Holds byproduct maten,al for accepted a " Notice of Claimed
i,

care of any patient administered a decay a minimum of ten half lives; Investigational Exemption for a New
Drug"(IND) or approved a "New Drugpermanent implant until the measured

(2) Monitors byproduct material at the Application" (NDA).
'

dose rate from the patient is less than 5 container surface before disposal as (b) A licensee shall elute generatorsmillirems per hour at a distance of one ordinary trash and determines that its and prepare reagent kits in accordance
,

meter.
radioactivity cannot be distinguished

with the manufacturer's instructions. p {

,

5 35.80 Technical requirements that apply from the background radiation level
to the provision of motnle nuclear medicine with a radiation detection survey meter i 35.204 Permissible molybdenum-99 d

.

set on its most sensitive Scale and With """' "* g
".''

A bcensee providing mobi!c nuclear no interposed shielding: (a) A licensee may not adm ister to I
in ) )medicine service shalh (3) Removes or obliterates all humans a radiopharmaceutical

.9 )(a) Transport to each address of use radiation labels; and containing rnore than 0.15 microcurie of
t

only syringes or vials containing (4) Separates and monitors each molybdenum-99 per mdhcune of ~
prepared radiopharmaceuticals or generator column individually with all technetium 99m.

l'radiopharmaceuticals that are intended radiation shielding removed to ensure (b) A licensee that uses molybdenum- *

for reconstitution of that it has' decayed to background 09/ technetium 99m generators for f .

i

radiopharmaceutical kits: radiation level before disposal. preparing a technetium-99m
% {(b)llring into each address of use all

byproduct material to be used and, (b) A licensee shall retain a record of
radiopharmaceutical shall measure the T 1

before leaving, remove all unused
each disposal permitted under molybdenum-99 concentration in each y ;

cluate or extract.
byproduct material and all associated paragraph (a) of this section for two M

years.The record must include the date (c) A licensee that must measure lwaste;

(c) Secure or keep under constant of the disposal, the date on which the molybdenum concentration shall retain /
surveillance and immediate control all

byproduct material was placed in a record of each measurement for two d
qtorage, the radionuchdca_dispnsed, the years. The record must include, for each h ibyproduct material when in transit or at ~ sey instrumentysesi, the background elution or extraction of technetium-99m, ysu 1

an address of use:
(d) Check survey instruments and dose rate, tisifose rate measured at the the measured activity of the techmWmn h

dose cahbrators as described in il 35.50
surface of eacTw6sieEntainer, and the expressed in rmllicunes, the measured #~

activity of the molybdenurn expressed in $and 35.51, and check all other nanm of the individuaLwho performed microcuries, the ta.!.tg,,of the measures
transported equipment for proper

the disposal >4expressed as microcuries of j ifunction before medical use at each
address of use: Subpart D-Uptake, Dilution, and molybdenum per millicurie of 3 !

Excretion technetium, the time and date of the $ '

(e) Carry a radiation detection survey measurement, anTIh'e iniTGis of the d
,

meter in each vehicle that is being used 5 35.100 use et radiopharmaceuticals for individual who made the measurement.
,j ;'to transport byproduct material, and, uptake, dilution and excretion studies.

.

before leaving a client address of use, A licensee may use any byproduct
(a) A licen'see that administers

$ 35.205 Controlof aerosols and gases.
survey all radiopharmaceutical areas of materialin a radiopharmaceutical and

radioactive acrosols or gases shall do so
'

use with a radiation detection survey for a diagnostic use involvingmeter to ensure that all
radiopharmaceuticals and all associated measurements of uptake, ddution, or

in a room with a system that will keep
..

airborne concentrations within the
waste have been removed: excretion for which the Food and Drug limits prescribed by 1120.103 and 20.100 ,'

(f) Retain a record of each survey Administration |l'DA) has accepted a
; required in paragraph (e) of this section " Notice of Clairned Investigational of this chapter. The system must either

for two years.The record must include Exemption for a New Drug"(IND) or be directly vented to the atrnosphere g
r

the date of the survey, a plan of each approved a "New Drug Application" throur.;h an air exhaust or provide for 1
(NDA). collection und decay or disposal of the q

aerosol or gas in a shielded contamer. A
3
5
k

sy
:

a

-- --. , , -
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(b) A licensee shall administer requirement, the instruction mustradioactive aerosols and gases in rooms

describe the licensee's procedures for: removable contamination is lesa thaa
C . that are at negatwe pressure compared Jooglisin eg_ rations per minute per 100j

to surroundmg rooms. (1) Patient control;
(2) Visitor control; square centimeters; and

(c) Before receiving, using, or storing a (3) Contamination control; (0) Measure the thyroid burden of
radioactive gas, the hcensee shall
calculate the amount of time needed

(4) Waste cnntroh and each indRiiTual who ludnei_EISRare,,nr ,l

after a spill to reduce the concentration (S)Sotification of the Radiation Enister a;i.gsace of iodme 131 wohin
1

in the room to the occupationallimit Safety Officerin case of the three days after administermy the

) listed in Appendix fl to part 20 of this
death or medical emergency, patient's dbuge. and__rma_tn for the ncrmd

chanter, The calculation must be based (b) A licensee shall keep for two years required by s 20.401tc) lit a record of
on the highest activity of gas handled in a hst of individuals receising instruction each thvrmd burden measurement, its

IEile, th' name of the individual whosea single container, the air volume of the required by paragraph (aj af this section. e

room, and the measured available air a descnption of the instruction, the date thyroid burden was measured. and the ,'
exhaust rate. ofinstruction, and the name of the initials of the individual who made the

(d) A licensee shall make a record of
individual who gave the instruction. measurements.

.

(b) A licensee shall notifuthe
(

the calculations required in paragraph 1 35.315 safety precautions.
Radiation Safety Officer immediately if

'

(c) of this section that includes the (a) For each patient receiving * the pahent dms or has a meaicilassumptions, measurements, and radiopharmaceutical therapy and eniergency,
calculations made and shall retain the hospitalized for compliance with 5 35.75
record for the duration of use of the
area. A lit.ensee shall also post the

of this chapter, a 1,icensee shall: g 35.320 Possession of survey i

(1) Provide a pr:vate room with a Instruments.
calculated time and safety measuitis to private sanitary fac1hty; A licensee authorized to use (1,

be mstituted m case of a spdl at the area (2) Post the patient's door with a byproduct material for 6'o

of use.
"Radioactn e Materials" sign and note radiopharmaceutical therapy shall have .!

.

(e) A licensee shallcho 1.thqg on the door or in the patient's chart n its possession a portable radiation
(G opes 4an of.miltction svsitms each where and how long visitors may stay m. detectica survey instrument capable ofmonth, and measutej

hrates availablUinc.;hn ventilati.pn _i the patient's room: detecting dose rates over the range 0.1
q_qchpix (3) Authorize visits by individuals millitem per hour to 100 mdlirem permonths.

~
i .

under age 18 only on a patient-by- hour, and a portable radiation-

5 35.220 Possession of survey patient basis with the approval of the measurement survey mstrument capable
.instruments- authorized user after consultation with of measuring dose rates over the range 1 I

A licensee authorized to use the Radiation Safety Officer: millirem per hour to 1000 millirem per
byproduct material for imagmg and (4) Promptly after administration of y "^
locabration studies shall have in its the dosage, measure the dose rates in

'L
i

'

possession a portable radiation conuguous restricted and unrestricted Subpart G-Sources for b',
detection survey mstrument capable of areas with a radiation measurement Drachytherapy
detecting dose rates over the range of survey instrument to demonatrate g 35.400 tJse of sources for
0.1 millirem per hour to 100 millirem per comp [tance with the requirements of bracnytherapy.
hour, and a portable radiation Part 20 of this chapter, and retain for
measurement survey instrument capable two years a record of each survey that A licensee r, hall use the following

sources in accordance with theof measuring dose rates over the range 1 includes the time and date of the survey, manufacturer's radiation safety and
millirem per hour to 1000 mdhrem per a plan of the area or list of points

surveyed, the measured dose rate at
handling instructions:hour,

(a) Cesium 137 as a sealed sourcein
Subpart F-Radlopharmaceuticals for

several points expressed in millitem per
needles and applicator cells for topical,nmumnt uW m np h MrsW. ad MacMay WW

,

T Nrapy
surs ey, and the mitials of the mdisidual of cancer;

Use of radiopharmaceuticals for who made the survey.{ 35.300

(5) Either monitor material and items (b) Cobalt 40 as a sealed source in qtherapy.
b

A licensee may use any byproduct removed Irctn the patient's room to needles and applicator cells for topical, "

materialin a radiopharmaceutical and determine that their radmactivity cannot interstilml and intracavitary treatment
of cancer:

for a therapeutic use for which the Food be distinguished from the natural

and Drug Administration has accepted a background radiation level with a(c) Cold-198 as a scaled source in
,

" Notice of Claimed Investigational radiation detection survey instrument seeds for interstitial treatment of cancer:
Exemption for a New Dmg"(IND). or set on its most sensitive scale and with (d) Iridium 192 as seeds encased in
approved a "New Drug Application" no interposed shielding, or handle them nylon ribbon for interstitial treatment of
(NDA). The licensee shall comply with as radioactive waste- cancer:

(G),prnude the panent with radiat! (e) Strontium-90 as a sealed source inthe package insert instructions regarding safety guidance that wdl help to keepan applicator for treatment of superficial
3

Indications and method of
administratwn. radiatmn doWEdnusehold members cye conditions; und

sisd the publig as low a_sJct,uanbly (f) lodine 125 as a scaled source in i

l 35.310 Sa f ety instruction. achievableic1gmid0n@ release of seeds for interstitial treatment of cancer. j
(a) A licensee shall provide radiation t.fMt_ieg

(|e$ 35.404 Release of patients treated withsafety instruction for all personnel (QSurvev the patientM room and~ temporary implants. .
caring for the patient receiving private samtary faciiitT for rem ~ovalI!c

.

(a) Immediately after removin
radiopharmaceutical therapy and contammanon wiiIn a radtanon last tenipornrv implant source Ir'ge
nspitalized for compliance with 13U5 dEiection survey mstrument before om a

pTUIIstithe hcenseUIGIGilde n. this chapter. To sat sfy this assMnmurlotdjMistliiiiFFoom.
rsi]GiTon survey of the p3_tient with a |

,

The room tvt rmt SDsMNf~u;ntd rajhanon dereenon survey mstru_ ment to 1

_
'

I
'

_ _ - - _ - - ---
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confirm that all sources have been
(5) Procedures fornotification of the rates over the range 1 millirem per hour

._

removeda he licensee may not release Radiation Safety Officerif the patient to 1000 millirem per hour.| f from confinement for medical care a dies or has a medical emergency.| (' patient treated by temporary implant
(b) A licensee shall retain for two Subpart H-Sealed Sources foruntil all sources have been removed.

(b) A lisensee shall retainnecord of years a record ofindividuals receiving Diagnosis ,

pntientmyevs for two years. Each instruction required by paragraph (a) of

record mmt inclode the date ofIe
this section. a description of the - 5 35.500 Use of seated sources for

survey, the name of the t3tiept, the dose instruction. the date of instruction. and "*'
rate fromlhe natient expressed as the name of the individual who gave the A licensee shall use the followinginstruction.
rodlirem eer hour and measiiriTiit one Scaled sources in accordance with the
. meter from thn3atient, the survey I 35.415 Safety precautions. manufacturer's radiation safety and

handling instructions:trn!.rument med, and the initials of the
(a) For each patient receiving implantindividual who made the survey, therapy a licensee shalt: (a) Iodine-125, americium-241, or

,.

$ 35.406 Drachytherapy sources (1) Not quarter the patient in the same gadolinium-153 as a sealed source in a

m with a patient who is not receivin8 device for bone mineral analysis; andinventory. r
(b) lodine-125 as a sealed source in a(a) Promptly after remoWt*~ *em from " ""

,

"8
.

a patient a lignsee shall return can demonstrate compliance with the portable imaging device.
requirements of 5 20.105(b) of this i 35.520 Availabmty of surveyinstrument.r'' d ti tte t eturn d t c apter at a distance of one meter from

. ensure that all sourcesTaTcn7 tom thi.ot e implant, A licensee authorized to use - ' *

storace area have bTe~citTitiuned. (2) Post the patient,s door with a byproduct material as a sealed sourcei

~~[U)' A licenseg.shall make a recggd.cf ..Radioactwe h1aterials sign and note for diagnostic purposes shall have

(n~cl'f[e.brach therapy soidcelEeTvTfc'h mustn h door or m, b patient s chart available for use a portable radiation-
'

where and how long visitors may stay in detection survey instrument capable of '
;

(1) The names of the individuals the patient s room; detecting dose rates over the range 0.1"
permitted to handfETiie sirGrect (3) Authorize visits by individuals millirem per hour to 100 millitem per: T2TThe numbefiJ' id activityfof sources under age la only on a patient by. hour or a portable radiation "

j removed.ftEiGlEigpthe7gttCfs . p tient basis with the approval of the measurement survey instrument capable) name and room number, the time and authorized user after consultation with of measuring dose rates over the range 1i hate thev were removhd from storage, the Radiation Safety Officer; and millitem per hour to 1000 millirem peri
4 ' the niimber and activity of the sources (4) Promptly after implanting the hour. The instrument must have been '

in storage after the removal. and i
Initials of the individual who remo~hr

material, syrvev the dose rateliO- calibrated in accordance with i 35.51 of .!
Nd contiguous restricted and unrestricted this part'

$ tife sources f rom storage: areas with aTadiation measuremeHt'i '[3JWe nymhn nna nrtiviipf_sautccs survey m, strument to demonstrate Subpart |-Tetetherapy~

returned to storage. the patient's name comphance with the requirements of
$ 35.600 Use of a seated source in aj

and roorn num@r. the time and date - P rt 20 of this chapter and retain for teletherapy unit.Li they were remrnea to storage. the~ two years a record of each survey that
,

1 [ rtumber and aciFity of sources in, .iiicludes the time and'date of_tE s_urv,ey. The regulations and provisions of thisj
statagg_af ter the return, and the initialsj of the individual'wTio'returrieTihe - QJan of the area orIIst OIhotnts subpart govern the use of teletherapy

surveyed the rneasured dose rate at units for medical use that contain a-

source _s tEstorage.
several points expressed in millitem per scaled source of cobalt-60 or cesium 137.

'

(cllinmedia tdy_a fter implanting hour, the instrument used to maf~e~the i 35.605 f.taintenance and repairsources in a patient the licensee shafl . s,urvey and the initialuGTic. individual restrictions. ,,

] maka tadiation survey of the patient who made.theaumy. !e

and the area of use to confirm thiiiii~o (5) Provide the patient with radiation only a person specifically licensed by
.

'

sources havnTren misplaced.Thii-~~
safety guidance that will help to keep the Commission or an Agreement State

~

licensee shall make a record _of_gac_h radiation dose to household members to perform teletherapy unit maintenance,
^

sun cy. ,

j - (d) A licensee shall reta,n the records
and the public as low as reasonably and repair shall: ?

; required m paragraphs (T)) and (c) of this achievable before releasing the patient(a) Install, relocate, or remove a . . .Jdi

if the patient was admmistered a teletherapy scaled source or a
, section for two_y, ears. perraanent implant. teletherapy unit that contains a sealed . .-

- ' i .}i
*

; I 35.410 safety Instruction. (b) A licensee shall notify the source: or -

. . .t
"

(al The licensee shall provide Radiation Safety Officer immediately if (b) Maintain, adjust, or repair the

. a%g:radiation safety instruction to all the patient dies or has a medical source drawer, the shutter or other

{
personnel caring for the patient emergency, mechanism of a teletherapy unit that

could expose the source, reduce theundergoing implant therapy. To satisfy
I 35.420 Possession of survey instrument, shielding around the source, or result in }.

,v
.oI

this requirement, the instruction must
A licensee authorized to use increased radiation levels.describe;? i

(1 Size and appearan byproduct material for implant therapy 3j
brac)hytherapy sources: ce of theshall have in its possession a portable is 60s ucense arnendmeMs. f-'

< -

(2) Safe handling and shielding radiation detection survey instrument in addition to the changes specified in
Instructions in case of a dislodged capable of detecting dose rates over the i 35.13 of this part, a licensee shall

.

.

source: range 0.1 millirem per hour to 100 apply for and must receive a license ?'i
( (3) Procedures for patient controh millirem per hour, and a portable amendment before:

(4) Procedures for visitor control: and radiation measurement survey (a) Making any change in the 3
s-

instrument capable of measuring dose treatment room shielding: 3
!.
.s

5
.
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(b) Making any change in the location
of the teletherapy unit within the (c) A licensee shall equip each g 35.630 Dosimetry equipment.entrance to the teletherapy roorn with a( treatment rooms

(c) Using the teletherapy unit in a beam condition indicator hght, (a) A licensee shall have a cahbrated

manner that could result in increased (d) A licensee shallinstallin each
dosimetry system available for use.Te

radiation levels in areas outsh!c the teletherapy room a permanent radiation satisfy this requirement, one of the

teletherapy treatment room; monitor capable of continuously following two conditions must be met.

(d) Relocating the teletherapy unit; or
monitoring beam status, (1)The system must have been

(e) Allowing an individual not listed (1) A radiation monitor must provide
calibrated by the National Iluteau of
Standards or by a cabbration laboratory

on the licensee's license to perform the visible notice of a teletherapy unit
~

accredited by the American Association
duties of the teletherapy physicist. malfunction that results in an exposed of Physicists in Medicine (AAPM)Jihe ,

or partially exposed soutcc. and must be
$ 35.610 Safety Instruction. observable by an individual entering the cabbration must have been performed

(a) A licensee shall post instructions teletherapy room. within the previous two years and after
any servicing that may have affected

at3heJchdteigpy unitEmsole. To (2) A radiation monitor must be systan c libration: or
satisfy this reqmrement. IEEse equipped with a backup power supply (2D he sgJnn muu ham heninstructions ' ,ust inform the operator of: separate from the power supply to the

calibrrtted withH the etermus font qm
(1)The pre;tednielo be followed to teletherapy unit. This backup power gts: eichteen to th_rty ment!ula[lcLyt iat cadayon the system must have

,

i ,,

enante lhaLJuly_the pa tient is Tiih7i supply may be a battery system.
treatment.InDEL efore turmny t7 (3) A radiation rnonitor must be b6mompadam , |

sb
primary beam _ n{Ebation un to begin a checkeg3vi.t,h a dedicated cherEource "" W W" "" p"trTigten_lff after a door mterion

- tfCpper operabon each day before the d simetry systentlhat was calit> rated (I,,i
t

interrupunn; etapy umt is used for treatment of
-

b "U*#" "I * "
*
th7R"iitional. Durea us{litandards.cLhy', J s i

(21'l.he procedure to be followed if: Eb ","t 8'

(i)'Ihe_olicator is unable to turnje (4) A licensee shall rpintahta. record a cabbrahon hihoratory_accredi!cd tyr
prmtary_bcam of radiation off with of the checktequired by_ppragtiipJt (fic KKP113he intercomparison

C '~

controls outsidii)iEIrratment room or (dD of_thiuccliua fot.twonar. The 'nlieiiiig must be sanctioned by a !: !any oliser abnormal operahon occurs; res must include the date of the calibration laboratory or radiologic
11mL check, notat!nnfuLthemenitor physics center accredited by the AAPM.

lii)The names ans.L ele hone numbers f6dicates when its detector in and is notThe resultto[1heintercomparison
olth u ulha m etLu g a m udElmn expoj.ed, and the im_t.i]ilioll_; rnecliiidinust ha3elndicatedih~iithe 1

Safety Officer to be immc3jalgly individual who performe71 the check. cabbration factor of ihe licensee's { t,

1

-~(5)If a radiation moIiitor is systendid not changitTby more thaalcontacted if the teletterapy3nitor
console operate 3 abnormally, inopithle. the hcenschlinnuire p~erc.tal. The licensee may not use the

(b) A licensee allprovide any individual entering the teletherapy iniercomparison result to change the {;
"

i

instructipaht.the@to'picsiden tiGml m,r6cntigmsemurvev instrument or calibration factor. When intercomparing .

paragraphf alof this section to aJL amhble alarmjirid5?iTERiiiiiirFlo dosimetry systems to be used for
indsluals w)ho operate a teletheupy ruimttg for anyHuncnon of tlle cahbrating cobalta teletherapy units,

sourcrfngsjire njetEintsgLthat_may the licensee shall use a teletherapy unitufSL
(c) A licensee shall retainfor two result in an raposesi or_ partially. with a cobalt.60 source. When iii'

years arecont of Individuals receippg chd2anrce. The instrument or Intercomparing dosimetry systems to be
dosimeter must be checked with a used for cabbrating cesium 137 ;

instruction required hy_paragrja shjblpi
dedicated check source for proper teletherapy units, the hcensee shall use 1this sechon. a descriphon of ttte -

instruction. the date of instruction, and operation at the beginning of each day a teletherapy unit with a cesium 137
'!

the name of the individual who gave the of use. The licensee shall keep a record source.
instruch,on- as described in paragraph (d)(4) of this (b) The licensee shall have available

j

for use a dosimetry system for spot-
t,section-

i 35.615 Safety precautions.
Vd A Umnm shau pmmptly repair or check measurements. To satisfy this !,

(a) A licensee shall control access t replace the radiation momtor if it is requirement. the system may be
the teletherapy room by a door at each inoperable. compared with a system that has been -;

(e) A 1 censee shan construct or equip calibrated in accordance with paragraph'"""""
(b) A licensen shall equip each cach teletherapy room to permit (a) of this section.This comparison must

entrance to the teletherapy room with continuous observation of the patient have been performed within the
an electricalinterlock system that with from the teletherapy unit console during previous year and after each servicing

(1) Prevent the operator from turninR trradia tion, that may have affected system , ,

i 1.the primary beam of radiation on unless calibration. The spot-check system may
$ 35.620 1

each treatment room entrance door is Possesston of survey Instrument. be the sarne system used to meet the
'I SPE

A licensee authorized to use requirement in paragraph (a) of this
(2) Turn the primary beam of radiation byproduct material in a teletherapy unit

section.

offimmediately when an entrance door shell have in its possession either a (c) The licensee shall retain a record
i -

is opened; and
portable radiation detection survey of each cabbration. intercomparison. jI'

(3) Prevent the primary beam of instrument capable of detecting dose and comparison for the duration of the -

radiation from bemg turned on foHowing rate over the range 0.1 millirem per hourlicense. For each calibration.
' '

I
an interlock interruption untd all to 100 millirem per hour or a portable intercomparison, or comparison, the

treatment room entrance doors are radiation measurement survey record must include the date, the model

iosed and the beam on cif controlisinstrument capable of measuring dose numbers and serial numbers of the,

instruments that were cahbrated.( . set at the console. rates over the range 1 mdhrem per hour
intercompared. or compared as required ;

101.000 mdhrem per hour.
by paragraphs [a) and ib) of this sectmn. g

,

*
;

s ;
.

$gi" w

_ .- , .. - - -- -



36962'
. O A

,,t
.

Federni RegisteM Vol. 51, No. 200 / Thursday. October to.1986 / Rules and Regulations
w

the correction factor that was.-

accordance with either the procedures (2) On-off error:determined from the calibration or recommended by the Scientific
(3)Tlie c.oincufence of the radiation -comparison or the apparent correction

C factor that was determined from an
Committee on Radiation Dosimetry of field and the field indicated by theIIght
the American Association of physicists Bea.m locahNng dece:intercomparison, the names of the
in Medicine that are described in .individuals who performed the
Physics in Afedicine ond Biology Vol. '(4) The ac.c_umc.y of all disjancs

cahbration, intercomparison, or
10. No. 3,1971, pp. 379 390, or by Task for medjcM w

measurine and localization devices used
comparison, and evidence that the

Group 21 of the Radiation Therapy 3) The o,utput for one typical set ofintercomparison meeting was
Committee of the American Associationsanctioned by a calibration laboratory of physicists in Medicine that are operating conditions meajLurfgl with the -

or radiologic physics center accredited dascribed in Afedica/ Physics Vol.10 dosimetry system describedh
by AAPM.

. No. 6,1983, pp. 741-771, and Vol.11, No. l 35~C30lbTof this part; and

2,1984 p.213. (0) The difference hc1Ecenic.
have been app (Doth of these referencesmeasuremint made in paranranblbl(5)

$ 35.632 Full calit ration measurements,
roved for incorporation(a) A licensee authorized to use a

teletherapy unit for medical use shall by reference by the Director of the of this section and the anticipated

perform full calibration measurements Federal Register. Copics of the 6utput, expressed as armtcentay of the

on each teletherapy unit: documents are available for inspection niiticipated out.pyt (i.e., the value

(1) Defore the first medical use of the
or may be obtained from the U.S. ot tained at last full calibration .

unit: and Nuclear Regulatory Commission. Public corrected mathematically for physical

(2) Defore medical use under the Document Room.171711 Street NW -
decay).

following conditions: Washington, DC 20555. Copies of the (b) A licensee shall perform

(i) Whenever spot-check documents are also on file at the Office measurements required by paragraph (a)

measurements indicate that the output of the Federal Register.1100 L Street of this sectionin accordance with
differs by more than 5 percent from the NW., Room 8301, Washington, DC 20408. procedures established by the

,

output obtained at the last full A notice of any change in the material teletherapy physicist. That individual

calibration corrected mathematically for will be published in the Federal need not actually perform the spatcheck

radioactive decay: Register.) measurements.

(ii) Followmg replacement of the (e) A licensee shall correct (c) A licensee shallhave the
~

source or fo!!owing reinstallation of the mathematically the outputs determm.ed teletherapy physicist review the results

teletherapy unit in a new location; in paragraph (b)(1) of this section for of each spot-check within 15 days. The
(iii) Following any repair of the physical decay for intervals not teletherapy physicist shall promptly

,

teletherapy umt that includes removal of exceeding one month for cobalt GO or six notify the licensee in writing of the
the source or major repair of the months for cesium-137. results of each spot-check. The licensee

. (f) Full cahbration measurements shan keep a copy of each writtencomponents associated with the source
exposure assembly; and required by paragraph (a) of this section notification for two years.

(3) At intervals not exceeding one and physical decay corrections required (d) A licensee authorized to use a
year. by paragraph (c) of this section must be teletherapy unit for medical use shall

perfo
(b) To satisfy the requirement of phys,rmed by the hcensee s teletherapyperform safety mot chech hch

icist. teletherapy facilitv_qnce in eachparagraph (a)of this section, full
calibration measurements must include

-(g) A heensee shall retain a record of calendar month that assure proper
determmation of: each calibration for the duration of use pera

(1) The output within 13 percent for of the teletherapy unit source.The I3I e t i alinterlocks at each
the range of field sizes and for the record must include the date of the teletherapy rnnm entrance

distance or range of distances used for calibration, the manufacturer's name, (2) Electrical or mechanical stop3
medical use; model number, and serial number for installed for the purpose oflimitinfdtse

(2)The coincidence of the radiation both the teletherapy unit and the source, of the primary beam of rahtion
the model numbers and serial numbers (restriction of source housing angulationfield and the field indicated by the light
of the instruments used to calibrate the or elevation, carriage or stand travelbeam localizing device:

(3)The uniformity of the radiation teletherapy unit, tables that describe the and operation of the beam on-off
field and its dependence on the output of the unit over the range of field mechanism):

sizes and for the ran (3@am condition indicator lights onorientation of the useful beam; in radiation therapy,ge of distances used the teEihernov unit, on the control(4) Timer constancy and linearity over a determination of ;the range of use: the coincidence of the radiation field c ns le, and in the facility;
(5) On-off error; and and the field indicated by the light beam (il Vie"I"2 8V8'8"8;

-

(G)The accuracy of all distance localizing device, an assessment of timer (5) Treatment room doors from inside
measuring and localization devices in linearity and constancy, the calculated and ouisidFUTEtreatment room; ands
medical use. . on off error, the estimated accuracy of (0) Electrically assisted treatment

(c) A licensee shall use the dosimetry each distance measuring or localization to m doors with the teletheroplunit.

135.030 a) t device, and the signature of the electrical powentmeMsystem described in
measure the output for one s(et of teletherapy physicist. [e) A licensee shall arrange for prompt,

exposure conditions. The remaining i 35.634 Periodic spot-checks. repair of any system identified in
,, 'radiation measurements required in

(a) A licensee authorized to use
paragraph (d) of this section that is not

paragraph (b)(1) of this section may be
teletherapy units for medical use shall operating properly, and shall not use the

made using a dosimetry system that teletherapy unit followinidoor interlock
indicates relative dose rates. perform output spot-checks on each rniiTEnc~ tion until the interlock system ~

(d) A licensee shall make full teletherapy unit once in each calendar

calibration measurements required by month that includ A detenmination of: }JsWhd.
( paragraph (a) of this section in 'TI) Timer constancy, and tim lfi A licensee shall retain a record of

linearily over the range of us~e:u each spot check required by paragraphs i

(a) and (d) of this section for two years.
|
|

|

**

k
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The record must include the date of the
spot-check, the manufacturer's name, millirem per hout and 2 millirem per
model number, and serial number for hour, respectively; and (3) Include in the report required by

i 35.645 the results of the initial survey,C both the teletherapy unit and source, the (2) With the teletherapy source in the a description of the modification made
manufacturer's name, model number on position with the largest clinically to comply with paragraph (a)(1) of this
and serial number of the instrument available treatment field and with a
used to measure the output of the scattering phantom in the primary beam

section, and the results of the second
survey.

. teletherapy unit. an assessment of timer oi radiation. that:
(b) As an alternative to the

linearity and constancy, the calculated (i) Radiation dose qu'antitles per unit
requirements set out in paragraph (a) of

on-off error, a determination of the time in restricted areas are not likely to this section, a licensee may request a
coincidence of the radiation field and cause personnel exposures in excess of

license amendment under i 20.105(a) ofthe field indicated by the light beam the limits specified in i 20.101 of this
localizing device, the calculated on off chapter; and this chapter that authorizes radiation

error, the determined accuracy of each (ii) Radiation dose quantities per unit
levels in unrestricted areas greater than
those permitted by 5 20.105(b). A

distance measuring or localization time in unrestricted areas do not exceed licensee may not begin the treatment -
device, the difference between the the limits specified in i 20.105(b) of this program until the license amendment
amicipated output and the measured chapter.

has been issued.
output, notations indicating the (b)If the results of the surveys ,

operability of each entrance door required in paragraph (a) of this section $ 35.645 Reports of teletherapy surveys,
electrical interlock, each electrical or indicate any radiation dose quantity per checks, tests, and measurements,

mechanical stop. cach beam condition unit time in excess of the respective A licensee shall mail a copy of the
indicator light, the viewing system and limit spe :ified in that paragraph, the records required in ii 35.638,35.641
doors, and the signature of the licensee shalllock the controlin the off 35S43. and the output from the
individual who performed the periodic position and not use the unit: teletherapy source expressed as ,[
spot-check. (1) ExcePt as ma be necessar to r entgens r rads per hour at one meter

I as.sas saf ety checks tor,tetetherapy
repair, replace, or test the teletherapy from the source and determined during

facilities. unit shielding or the treatment room the full calibration required in 1 35.632,
.

ShiCIding; # to the appropriate Commission Regional
(a) A licensee shall promptly check all

(2) Until the licensee has received a Office listed in i 30.6 of this chapter
systems listed in i 35.034(d) for proper specdic exemption pursuant to l 20.501 within thirty days following completion
function after each installation of a of this chapter. -of the action that initiated the recordteletherapy source and after making any

(c) A licensee shall retain a record of requirement.
.change for which an amendment is

the radiation measurements maderequired by i 35200 (a)-ld). following installation of a source for the 5 35.647 Five-year inspection,

(b)lf the results of the checks required duration of the license.The record must(a) A licensee shall have each
in paragraph (a) of this section indicate
the malfunction of any system specified include the date of the measurements. teletherapy unit fully inspected and

in i 35.034(d the reason the survey is required, the serviced during teletherapy source

control conso) the licensee shalllock themanufacturer's name, model number replacement or at intervals not to
le in the off position and

not use the unit except as may be and serial number of the teletherapy exceed five years, whichever comes ,

necessary to repair, replace, or check unit, the source, and the instrument used first, to assure proper functioning of the
the malfunctioning system. to measure radiation levels. cach dose source exposure mechanism.

(c) A licensee shall retain for two rate measured around the teletherapy (b)This inspection and servicing may
source while in the off position and the only be performed by persons

years a record of the facility checks
average of all measurements, a plan of specifically licensed to do so by the

followins; installation of a source.The
the areas surrounding the treatment Commission or an Agreement State.

record must include notations indicating room that were surveyed. the measured(c) A licensee shall keep a record of
the operability of each entrance door
interlock, each electrical or mechanical dose rate at several points in each area the inspection and servicing for the

>

P
expressed in millirem per hour, the duration of thelicense.The record muststop, each beam condition indicator
calculated maximum quantity of contain the inspector's name. the i

light. the viewing system, and doors, and radiation over a period of one week forinspector's license number, the date of
!

'

the signature of the Radiation Safety
each restricted and unrestricted area, inspection, the manufacturer's name andOfficer.
and the signature of the Radiation model number and serial number for
S ficer. both the teletherapy unit and source. a

.

S 35.641
Radiation surveys for teletherapy '

list of components inspected, a list offacittues.
$ 35.643

(a) Defore rnedical use. after each Modification of teletherapy unit componenu smd ad b @ d
installation of a teletherapy source, and or room betore beginning a treatment

9 - se]icga ist of cog o nt p1 aced
after making any change for which an

,
.

, 9,
(a)If the survey required by I 35M1amendment is required by i 35S06 (a)-

Indicates that an individualin an [Subpart J4 Training and Experienco i

(d). the licensee shall perform radiation
'

unrestricted area may be exposed to Requirements
surveys with a portable radiation
measurement survey instrument levels of radiation greater than those

$ 35.900 Radiation Safety Of ficer.
permitted by 120.105[b) of this chapter.calibrated in accordance with 5 35.51 of

i

this part to verify that: before beginning the treatment program Except as provided in i 35.901, the

(1) The maximum and averai;e dose the licensee shalt: licensee shall requite an individual
(1) Either equip the unit with stops or fulfilling the responsibilities of the

rates at one meter from the teletherapy
add additional radiation shieldi1R to Radiation Safety Officer as provided in

source with the source in the off posman
and the collimators set for a normal ensure cornpliance with i 20 %S(b): 5 35.32 to be an individual who:

treatment field do not exceed to (2) perform the surva .cquired by (al ls certified by:
i 35S41 again: and (1) American Board of!!ealth physics

9in Comprehensive llcalth Physics: ?

.

m. g
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(2) American Board of Radiology: (2) 20 hours of supervised clinical checks for proper operation of survey(3) American Board of Nuclear experience under the supervision of an meters:r Medicine:( (4) American Board of Science in authorized user and that includes: (iii) Calculating and safely preparing
.-

.

Nuclear Medicine; or (i) Examining patients and reviewing patient dosages:
.

(5) Board of pharmaceutical their case histories to determine their
suitability for radioisotope diagnosis,

(iv) Using administrative controls to
.|4Sp cialties in Nuclear pharmacy: or limitations, or contraindications; prevent the misadministration of i i

[b)lias had classroom and laboratory (ii) Selecting the suitable byproduct material;
*

training and experience as follows:
(1) 200 hours of classroom and radiopharmaceuticals and calculating (v) Using procedures to contain spilled '

laboratory training that includes: ' and measuring the dosages: byproduct material safely and using -I
(i) Radiation physics and (iii) Administering dosages to patients proper decontamination procedures; and i

instrumentation; and using syringe radiation shields: (vi)Eluting technetium-99m from k l

,

(ii) Radiation protech,on: (iv) Collaborating with the authorized penerator systems, measuring and 8
,

(iii) Mathematics pertamm.g to the use user in the interpretation of radioisotope testing the eluate for molybdenum-99
and measurement of radioactivity; test results: and and alumina contamination, and

(v) patient followup; or processing the cluate with reagent kits(ivl Radiation biology; and
. (c)lias successfully completed a six- to prepare technetium-99m labeled

|(v) Radiopharmaceutical chemistry;
and month training program in auclear radiopharmaceuticals: and 3

.,

(2) One year of full time expen. medicine as part of a training program (3) 500 hours of supervised clinical.

ence as
a ra iation safety technologist at a that has been approved by the experience under the supervision of an

<

Accreditation Council for Craduate authorized user that includes: !
'

uper is f e in d a identified u u iud d (1) Examining patients and reviewing
|

as the Radiation Safety Officer on a c assroom and laboratory trainmg, wk their case histories to determine their |

suitability for radioisotope diagnosis,
{

Commission or Agreement State license . "E * "'"" 8"E" ' '" 1

that authorizes the medical use of "E"i*" i" # " ' pics idenufied in " "8'"'" " "
byproduct material; or paragraph (b) of 1his section. (ii) Selecting the suitable

radiopharmaceuticals and calculating(c) De an authorized user identified on $ 35.920 Traininq for Imaging and and measuring the dosages:
i

the licensee's license. tocatuation studies. (iii) Administering dosages to patients
Except as provided in 5 35.970 or and using syringe radiation shields;"

a n ately 1 er* 35.971, the licensee shall require the (Iv) Collaborating with the authorized
An individualidentified as a authorized user of a

Radiation Safety Officer on a radiopharmaceutical, generator, or
user in the interpretation of radioisotope -)
test results: and g

1Commission or Agreement Statelicense reagent kit in i 35.200(a) to be a (v) patient followup; or
ibefore October 1,1980 need not comply physician who.

(c)llas successfully completed a six- dwith the training requirements of (a) is certified in: month training program in nuclear 5I (1) Nuclear medicine by the American medicine that has been approved by the yBoard of Nuclear Medicine: Accreditation Council for Gradua te5 35.910 Training for uptake, dilution, and (2) Diagnostic radiology by the Medical Education and that included
y

excretion studies.
American Board of Radiology; or

*

Except as provided in (135.970 and (3) Diagnostic radiology or radiology
classroom and laboratory training, work ' d
experience, and supervised clinical35.971, the licensee shall require the by the American Osteopathic Board of experience in all the topics identified in p

authorized user of a Radiology: or
paragraph (b) of this section, g

radiopharmaceuticalin 6 35.100(a) to be (b) lias had classroom and laboratory ya physician who:
(a)Is certified in: training in basic radioisotope handling 935.930 Training for therapeutic use of b
(1) Nuclear medicine by the American

techniques applicable to the use of radiopharmaceuticals. 2
Daard of Nuclear Medicine:

prepared radiopharmaceuticals, Except as provided in 6 35 970, the e

(2) Diagnostic radiology by the Senerators, and reagent kits, supervised ILm shall require the authorized 4,

pwork experience, and supervised use of radg Maceuticals in 9 35.300American Board of Radiology, or clinical experience as follows: to be a physician who: A;a,
(3) Diagnostic radiology or radiology

(1) 200 hours of classroom and (al la certified by:by the American Osteopathic Daard of laboratory training that includes: . (1) The American Board of Nuclear
.

Radiology; or
.

(i) Radiation physics and Medicine; or q;
(b) lias had classroom and laboratory instrumentation: (2)The American Daard of Radiology T'training in basic radioisotope handling (ii) Radiation protection: .in radiology or therapeutic radiology: ortechniques applicable to the use of

(iii) Mathematics pertaining to the use (b)lias had classroom and laboratory fs
w,

prepared radiopharmaceuticals, and
and measurement of radioactivity: training in basic radioisotope handling dsupervised clinical experience as

follows: (iv) Radiopharmaceutical chemistry: techniques applicable to the use ofand ;
11) 40 hours of classroom and therapeutic radiopharmaceuticals, and %p

laboratory training that includes: (v) Radiation biology; and supervised clinical experience as
, $'I(i) Radiation ;*;*s und (2) S00 hours of supervie,ei work follows:

instrumenta tion: experience under the supersision of an
(1) 80 hours of classroom and .d.(ii) Radiation protection: authorized user that include s: laboratory training that includes: 7

(iii) Mathematics pertaining to the use (i) Ordering, receiving, ar d unpacking (i) Radiation physics and Ot
and measurement of radioactivity; radioactive materials safelv and instrumentation: . %.;liv) Radia tion biology; and performing the related radillion (ii) Radiation protection: &surveys:

(v' Radiopharmaceuncal chemistry:
(ii) Cahbrating dose cahbratars and (iii) Mathematics pertaining to the use ''and

diagnostic instruments and performing and measurement of radioactivity; and N.
(iv) Radiation biology; and ?

..

k
y-
Q.i

,
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(2) Supervised clinical experience
under the supervision of an authonzed user of a brachytherapy source listed in
user at a medicalinstitution that 6 35.400 for therapy to be a physician (ii) Selecting the proper brachytherapy

C
who: sources and dose and method ofincludes:

(i) Use of iodine-131 for diagnosis of (a)is certified in: administration;

thyroid function and the treatment of (1) Radiology or therapeutic radiology (iii) Calculating the dose: and
hyperthy roidism or cardiac dysfunction by the American Board of Ramology; (iv) Post. administration followup and
In 10 indis iduals and (2) Radiation oncology by the revinw of case histnries in collaboration

(ii) Use of iodine-131 for treatment of American Osteopathic Daard of with the authonzed user.Radiology;thyroid carcinoma m 3 individuals. 9 35.941(3) Radiology, with specialization in Training for ophthalmic use of
9 35.932 Tralmng for treatment of radiotherapy, as a Untish " Fellow of the

stront um 90.
yperthyroidism.

Facuhy of Radiology" or " Fellow of the Except as provided in 135mo. the
Except as provided in i 35r0. the Royal College of Radiology"; of licensee shall require the authorized

H) Therapeutic radiology by the user of only strontium 90 for ophthalmic
i r th 1r ft nent Canadian Royal College of Physicians radiotherapy to be a physician who is in

o 1 io 3

of hyperthyroidism to g>e a phystctan and Surgeons; or the active practice of therapeutic
..

with special experience m thyroid (b)13 in the active practice of radiology or ophthalmoloey, and has
disease who has had classroom and therapeutic radiology, has had had classroom and laboratory training
laboratory traimng in basic radioisotope classroom and laboratory training in in basic radioisotope handung
handhng techniques applicable to the radioisotope handling techniques techniques applicable to the use of

applicable to the therapeutic use of strontium-90 for ophthalmicrt i sm an a
radiotherapy, and a period of supervisedeiperience as follows: r ised clinical " py Mu . W 0
chnical Raining in ophthalmic

(a) 80 hours of classroom and ""Q"""nu.an
W W n '

radiothnapy as inHows:""S oW8:
laboratory traming that includes:

(a) 24 hours of classroom and""
" " " " " . laboratory training that includes:(1) Radiation physics and '

instrumentation; fl$ "d
ti s (1) Radiation physics and(2) Radiation protection. Instrumenta tion: Instrumentation:

.

(3) Mathematics pertamini., to the use ( i) Radiation protection; (2) Radiation protection;and nwasurement of radioactivity; and (iii) Mathematics pertaming to the use
(3) Mathematics pertaining to the use(4) Radiation biology; and

(b) Supervised climcal experience
and measurement of radioactivity; and

and measurement of radioactivity; and(iv) Radiation biology;
under the supervision of an authonzed (2) 500 hours of supervised work (4) Radiation biology
user that mcludes the use ofiodine 131experience under the supervision of an (b) Supervised clinical training in
for diagnosa of thyrmd function, and the authonzed user at a medical institutionophthalmic radiotherapy under the
treatment of hyperthyroidism m 10 that includes: supervision of an authorized user at aindividuah.

(i) Ordering, receiving, and unpacking medicalinstitution that includes the use
radmactive materials safely and of strontium 90 for the ophthalmic935.934 Training for treatment of thyroid performing the related radiation treatment of five individuals thatcarcinoma.
Surveys; includes;

thcept as provided in 5 33ro, the
licensee shall require the authorized (ii) Checkihg survey meters for proper (1)ihamination of each individual tooperation: be treated:user of on1

3 iodine 131 for the treatment (iii) Preparing, implanting, and (2) Calculation of the dose to beof thyroid carcinoma to be a physician um ving sealed sources: administeredwith special experience in thyroid liv) Mamtaining running inventories (3) Administration of the dose; anddisease who has had classroom,and I
laboratory training in basic radioisotope (4) Followup and review of each

n d

handhng techniques applicable to the prevent the misadmmistration of individual's case history. i

byprmluct matenal; and $ 35.950 Training for use of seated .[use of iodine-131 for treating thyroid
carcinoma. and supervised clinical (W Usmg annuncy procedures t sources for clagnosis. !expenence as follows:

(a) no hours of classroom and
cony bypmduct matniah and Ihcept as provided in i 35r0 the i

laboratory traming that includes: (3I 5" F"Ts f supervised ch. .mcal licensee shall require the authorized |
expenence that m.cludes one year in a

user of a scaled source in a device listed
'

(1) Radiation physics and
i Unal tmimng pmyram approved by the in 5 35.500 to be a physician. dentist. orin i
Residency Review Lommittee for podiatrist who:(21I t rotection.
Radiology of the Accreditation Council (a) is certified m.(3) Mathematics pertain'ing to the use
I r Graduate Medical Education or the(1) Radiology. diagnostic radiolosy, or

:

and measurement of radioactivity; and
Committee on Postdoctoral Training of(4) Radiation biology; and therapeutic radiolog

,

(b) Supervised climcal experience the Amencan Osteopathic Associalmn. Daard of Radiology:y by the Amencan
under the supervision of an authonzed and an additional two years of chnical

(2) Nuclear medicine by the American
,

;

user that includes the use ofiodine 131uperience in therapeutic radiology
floard of Nuclear Medicine: or ;

for the treatment of thyroid arcinoma under the supervision of an authorized
i

i

user at a medicalinstitution that (3) Diagnostic radiology or radiologyin 3 individuals.
by the American Osteopathic Doord ofincludes:

Training for use of bractiytherapy (i) Examining individuals and Radiology; or
,

5 35M0
s wees. reviewing their case histones to (b)lias had a hours of classroom and

I

Except as provided in i 35 070. the determine their suitability for laboratory training in basic radioisotope
licensee shall require the authonzed brachytherapy treatment, and any handling techmques spec:fically

hmitations or contramdications: applicable to the use of the device that
includes:

|
n |

|
|

hee ===. .

I

J
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(1) Radiation physics, mathematics under the supervision of un authorized within the five years preceding the date
pertaining to the use und measurement user at a medicalinstitution that of application or the individual must

C
of radioactivity, and instrumentation; includes: have had related continuing educanon

(2) Radiation biology: (i) Examining individuals and and expenence since the required
f 3) Radiation protection: and reviewing lheir case histories to training and expenence was completed.(4) Training in the use of the device determine their suitability for

for the uses requested. teletherapy treatment, and any Subpart K-Enforecment
limitations or contraindications:i 35.960 Trotning for teletherapy.

(ii) Selecting the proper dose and how I 35'930 V' I 'i "''

Except as provided in 135.970, the it is to be administered: (a) An injunction or other court order
licensee shall require the authorized (iii) Calculatmg the teletherapy doses may be obtained to prohibit a vmlation
user of a sealed source listed in i 35.600 and collaboratmg with the authorized of any provision of:
in a teletherapy umt to be a physician user in the review of patients' progress (1)The Atomic Energy Act c'1951, aswhm and consideration of the need to modify amended:(a) is certified in: originally prescnbed doses as

(2) Title 11 of the Energy(1) Radiology or therapeut,c radiology warranted by patients' react on t Reorganization Act of 1974, as amended;
i

by the Amencan Doard of Radiology: radiation: and
(2) Radiation oncology by the (iv) Post administration followup and

or
American Osteopathic Doard of review of case histories. . (3) Any rule. regu ation, or order
Radiology: issued under these Acts.

(3) Radiology, with specialization in 1 35.961 Training for teletherapy phys!cist. (b) A court order may be obtained for
radiotherapy, as a British " Fellow of the The licensee shall require the the payment of a cad penalty imposed
Faculty of Radiology" or " Fellow of the teletherapy physicist to be an individual for violation of:
Royal College of Radiology": or who: (1) Sections 53.57,02,63,61,62,101.

(4) Therapeutic radiology by the (a)is certified by the American Ocard 103,104,107, or 109 under section M4 of
Canadian Royal Cullege of Physicians of Radiology in; the Atomic Energy Act of1954, asand Surgeons: or

'

(1) Therapeutic radiolacical physics: amended:(b) 15 in the active practice of (2) Roentgen ray and gamma ray
therapeutic radiology, and has had physics: (2) Section 206 of the Energy

classiocm and laboratory traimng in (3) Eray and radium physics: or Reorcanization Act of 1974;.

-

basic radioisotope techniques applicable (4) Radiological physice; or (3) Any rule. regulation, or order
to the use of a scaled source in a (b) llolds a master's or doctor's issued under t ese Acts,
teletherapy unit, supervised work degree in physics, biophysics. (4) Any term. condition, or limitation
experience, und supervised clinical radiological physics. or health physics, of any license issued under these Acts;
experience as follows: and has completed one year of full time or

(1) 200 hours of classroom and training in therapeutic radiological (5) Any requirement for which a
lalioratory training that includes: physics and an additional y ear of full license may be revoked under section

(i) Radiation physics and time work experience imJer the 186 of the Atomic Energy Act of 19M as
instrumentatmn: supervision of a teletherapy physicist at amended.

(ii) Radiation protection; a medicalinstitution that includes the (c) Any person who willfully violates(iii) Mathenam s pertaming to the use tasks listed in 11 35.59, 35.032, 33.0't4 any provision of the Atomic Energy Act
and measuremcet of radioactivity; and and 35.611 of this part. of 1934, as amended. or any rule.(iv) Rt.diation biology:

(2) 503 hours of supervised work 6 35.970 Training for experienced r0gulation, or order issued under the Act
autnorized users. rnay be guilty of a crime and, uponexperience under the superu,sion of an

authorized user at a medical mstitution P &- dimM c nyicti n, may be pumshed by fine or
that meludes. idenufied as authorized users for the impns nment r both as provided by

(i) Resicw of the full calibration medical, dental or podiatric use of law. Regulations issued under the Act

measurements and periodic spot checks; byproduct material on a Commission or incluJe regulations issued under sec.

(ii) Preparing treatment phns and Age ent ye hcenw issued before 101, and cited in the authority citation at
the beginning of this part for thecalculating treatraent times: Apn11.1987 who perforra only those

(iii) Using administratis e controls to rnethogs of use for which they were es of ec. 223.
prevent misadministrations: authonzed on that date need not comply 535.999 desolution of conflicting

(iv) Implementing emergency with the training requirements of require aents during transition penod.
procedures to be followed in the evect Subpart l'
of the abnormal 0;>eration of a If 1;ic rules in this part conflict with

i 35.971 Physician training in a three the licensee's radiation safety programteletherapy unit or console; and month program. as identified in its license, and if that
(vl Checkmg and using survey meters:

""d A physician who before July 1,1984, license was approved by the
!

(3) Three years of super ised r hnical began a three month nuclear medicine Com:nission before Apnll,1987 and has
training program approved by the not been renewed since April t.1987,experience that mcludes one y ama

formal traimng program appros ed by the Accreditation Council for Graduate then the requirements in the license will
Resulency Review Committee for hiedical Education and has successfully apply. llowever,if that licensee

for G,olocy of the Accreditation Councd
completed the program need not comply exercises its privilege to make minorRadi

raduate Medical Educatmn or the
with the requirements of Il 35.910 or changes in its radiation safety

Commmea on posuloctoralTraining of procedures that are not potentially35.030,

important to safety under i 35m of thisthe Amencan Osicopathic Association $ 35.972 flecentness of training. chapter, the portion changed mustund an additmnal two years of chmcal The training and expenence specified comply with the requirements ti thisexpenence m meraptutic rad. ology in this subpart must have been obtained Par t. At the time of license renewal and

.
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thereafter, these admendments to this 3G%7.._

. _ _ _ . _ _ _ . * . _ . -Part shall apply. Autbovity: Secs DI. tr,i.181 ra stat 93s.
"

____.-._.c
j

94& 95t as amended 142 U.E 2111. 320Lradiopharmaceuticals containing(. PART 30-RUv_s OF GENERAL 22Mb secs. 20L as amended. 202. Im St41.byproduct material for use by persor.s
;

APPt N,/ rtill? ( TO DOMESTIC 1241 as amended.1244 t42 ti S C. t,mt sm21authorized pursuant to Part 35 of this
IJCENSING OF DYPRODUCT Sectmn at s is also issued under sec. 2:'4.chapter will be appros ed if:ME 73 M * (42 U S C'2"211 , . . . .

Eor the purposes of sec. 223, ut Stat. 958. as
(4)...2. The authority citation for Part 30 amended (42 U S C. 2273): 113L5k)(1}-l.t)

continues to read as foHows: and pHW. 31 Nel. 31.1olb) and 31.1Hbh (cl. (i) The label affixed to cath package
and M) m mnM unM sec. M M Nt. of the radiopharmaceutical containsAuthnn.ty 5,cc.101. Pub I UMu't. cn Stat. 9m. as amended (42 U S C. "011bH. andinformation on the radmnuclide.sta, as amended (42 U S L ot h sec. 201. Il at yc}{4), (3), and De

Pub L GU6. Im Stat.1212. as nmendal 02are bsued under sec .11(b) and (c) quantity, and date of assay, and the
U S C. 5 Mil. label, or the leaflet or brochure that.950, o

umended (42 U S C. 220 0 ""* P" " " E"d""'CU3. Section 301 is amended by ret ising "88* " " UN statemert that the U.S. Nuclear
and by addmg new (p) ragraphs (3) andparagraphs (h) and l to read as followsM . .

.

3110 and Regulatocy Commission has approved
n,

3W are removed- distnbutwn af the radiopharmaceutical
a

(rj as follows:

7. Section 31,11 is amended by to persoe, licensed to use byproduct
5 30.4 Det!nitions. revising

foHows. parapaph (b) to read as me aal hsted in ll 33.100. 35.200. or |*

33.300. as appropriate, and to persons
* * * * 1

(h)"htedical use" means the i hold an eqmvalent license issued
'

!

g 31.11
intentional in!crnal or external cencrailicense for use of t Agreemcnt State. However. labels
admmistration of byproduct material, or byproduct materlat for certab in wtro

.ded in accordance withc ! or
the radialmn therefrom, to human bemgs ratog MsunS

requirements that were in place on* * * * *In the practice of medicine in htarch 30.1967 may be used untd h1 arch
accordance with a hcense issued by a (b) A person shall not receise. 30. nm9.

State or Terntory of the United States, ECquire, poSScSS. use, or transfer . . . . .

the District of Columbia.or the byproduct matenal under the general
it. In % 32 3 paracraph (a)(5)(ii)isCommonwea:th of Puerto Rico. license established by paragraph (a) of

this section unless that person: revised to read as follows:. . . . .

(1) " Physician" means a medical (1) lias ided Parm NRC-433. i32J3
Manufacture and distrt5ution of

doctor or doctor of osteopathy licensed " Registration Certificate-In Vitro generators or reagent kits for preparationT
by a State or Terntory of the United G,esting with Ilyproduct hiaterial Und of red:cpnarmaceuticals contain:ngTyproduct matenst.
States, the District of Columbia, or the ennal 1.icense." with the Director of
Commonwealth of Puerto Rico to Nuclear hiatcrial Safety and Safeguards. (a) * * *
presenbe drugs in the practice of U.S. Nuclear Regulatory Commission. (5) * * *
medicine; Washington. DC 20555 and received (ii) A statement that this generator or

from the Commission a vahdated copyreagent kit (as appropnate) is approved
. . . . .

ofl'orm NRC-103 with a registration for distribution to persons licensed by(y) " Dentist" means an individual
licensed by a State or Territory of the

neber a ssigned; or the U S. Nuclear Regulatory Commission
Umted States, the District of Columbia. (2) Has u hcense that authorizes theto use byproduct matenal identified in

or the Commonwealth of Puerto Rico tomehal we of byproduct matenal that g 33 200 or under an equivalent hcense
practic e dentistry. was issued under Part 35 of this chapter- of an Agreement State. Ifowever labels* *

(z)" Podiatrist" means an individual worded in accordance with
* * *

licensed by a State or Territory of the
PART 32-SPECIFIC DOMESTIC htarch 30.1tM7 may be used until Starch

requirements that were in place on
United States, the District of Columbia.

LICENSES TO MANUFACTURE OR30, legg.
or the Commonwealth of Puerto Rico toTRANSFER CERTAIN ITEMSpractice podiatry. . . . . .COf

A t G DYPRODUCT4. Section 30.34 is amended by 12. In 132J4 the introductory text of
revising paragraph (g) to read as paragraph (a) and paragra

& The authority citation for Part 32 revised to read as follows:ph (a)(3) arefollows:

Terms and conditions of licenses.continues to read as follows: $3234{ 30.34
Manufacture and distribution of* *

Authority Sec.101. Pub L 03403, tai Stet. sources or devices containing byproduct
. . .

(g) A licensee may prepare DM as amended U2 USC :'204 Sec 20Lmaterial for medical use.

U.S C. Lo41). Pub. L 9Mm. aa Stat.1242. as amended (12(a) An application for a specific
.

technetium 99m ra60 pharmaceuticals !

only with technetium 99m that contains 1 cense to manufacture and distnbute
'

less than 0.15 microcuries of i3U0 Inemovedl sources and devices containing
molybdewm.99 per mithcune of

9. Section 3230 is removed. byproduct material to persons licensedtechne' er
perior . 4 Nm. The licensee shall

s and retain the records 10. In 13232 the section heading, the
pursuant to Part 35 of this chapter for
use as a calibration or reference source .requi q ! 35.20L introductory text of paragraph (a) and or for the uses listed in il 35.400 and

4paragra
follows:ph (n)(4)(i) are revised to read as35.500 of this chapter will be approved

.

,

PART;'
GENERAL DOMESTIC it;

LICEtl%d FOR DYPRODUCT jMATERIAL i 32.72
. . . . .

Manufacture and distributton of
radlopharmaceuticals contatning byproduct [3)The label affixed to the source or

; t

5. The authonty citation for Part al ls materlat for meolcal use under Part 35.device, or to the permanent ,torno
revised to read as follows: (a) An application for a specific container for the source or deuce.

license to manufacture and distnbutecontams informatmn on the .

radmnuchde. quanney and date o i
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| |

assay, and a statement that the U.S. PART 40-DOMESTIC LICENSING OF (g)" Physician" means a medical
iNuclear Regulatory Commission has SOURti Mt.TTRI AL. doctor or doctor of osteopathy licensed |

C approved distribution of the (name of by a State or Territory of the United -

source or device) to persons hcenwd to 13.The authority citadon for Part 40 States, the District of Columbia, or the i !

use hyproduct materialidt ntihed in continues to read as follows: Commonwealth of Puerto Rico to
li 35 58,314ud, or 35 500, as Authority: Sec.161. Pub L R3-7n3. 00 Stat. prescribe drugs in the practice of
appropriate, and to persons who hold an 94a. an amended (4 U s c. : oil. sec. coi, methcine; -,

I
'

,

equivalent license issued by an pub. L 93 438. M Stat.1212. as arnchded (42 * * * * * # I

Agreement State. Ilown er, lab,is U.S C. Mill. Dated at Washington. DC. this 7th day of '

worded in accordance with "
14. Section 40 4 is amended by

requirements that were in pl. ire on revismg paragraph (g) to read as 0" " "' "8" 4 . " " " " '
. .

March 30,1987 may be used until Wrth follows: Sa'"uel 1. chilk.
,

| i

30,10na. Secretary of the Commis sion.
j 40.4 Oc f mition s. [ly Doc. an.2310a l'de,I ta.1 %M. 8 45 nnil, , , , ,

* * * * *
Ullt1HG CODE 7590-Oi-M
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