EXHIBIT A

ronu NRC.313M

US NUCLEAR REGULATORY COMMISSION
Ar8) Approved

APPLICATION FOR MATEFIALS LICENSE — MEDICAL GAO HOS57

10CFR 35

INSTRUCTIONS - Complete Items 1 through 26 if this B an initrel applica'ion or an app!  atios for renewal of & hcense  Use supplemental sheets
where necessacy  Itemn 26 must be completed on oll applice. 1 » f signed. Aetans one copy  Subsmit original and one copy of entie
application to . Director, Olfice of Nuciesr mateviah Sefety and Sar. ~uards U S Nuclear Regulatory Commission. Washington D €
20555 Upon approval of this application, the applicant will recerve 8 b terials License An NRC Materials License 15 issued ia accord
ance with the genecal requirements containad in Title 10. Code of Federal Reguiations. Part 30, and the Licensee 15 subyact to Title 10
Code of Federal Regulations, Parts 19, 20 and 35 and the license fee provision of Titie 10 Code of Federal Regulations. Part 170 The
license foe category should be stated in [term 26 and the appropriate fee enclosed

f.a. NAME AND MAILING ADDRESS CF APPLICANT (st tution, L.h. STREET ADDRESSIES) AT
firm, clinic, physicien, etc.) INC LUDE 21P CODE WILL BE USED 11/ different
Associated kndocrinologists, P.C,

Professional Building-Suite 275 same as l.a.
4400 Prudential Town Center
Southfield, VMichigan 48C75

reLerHONE NO.- AneA cooed] 3) 3°3-2600 ‘ By

2. PERSON TO CONTACT REGARD' G THIS APPLICATION 3. THISIS AN APPLICATION F

a [ NEW LICENSE
William D. Hack, M.P.H. b [] AMENDMENT TO LICENSE NO. __ -
662-3197 e. [ nenewar or License hdh 1. Lom b

TELEPHONE NO.. AREA cooel 31

—— s —

- :
4. INDIVIDUAL USERS (Name individusls who will use or directly S RADIATION SAFETY OFFICE .
supervise use of radioactive material. Complets Supplements A and B #s raciiation safety officer If other than individual user. complete resu
for esch individual. ) me of traming and expecience as i Supplement A )
Donald A. Meier, M.D. donald A. Meier, M.D.

6.2 RADIOACTIVE MATERIAL FOR MEDICAL USE

B MAXIMUM Eéa: MAXIMUM
POSSESSION POSSESSION
RADIOACTIVE MATERIAL DESINED lﬁ." ADDITIONAL ITEMS: DESIRED LIMITS
LISTED IN: “X | (in millicuries) X | {tn multicuries)

IODINE-131 AS IODIDE FOR TREATMENT

10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35100, SCHEDULE A, GROUP | X | ASNEEDED PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCY THEMIA

e : H » VERA. LEUKEMIA AND BONE ME TAS TASES 1.
IR ICHEOULE A, SROUP N X | ASNEEDED | [ o PHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT

10 CFR 35,100, SCHEDULE A, GROUP 11} x| 2,000 [|MENTOF MALIGNANT EFFUSIONS.

GOLD-198 AS COLLOID FOR INTRA.

CAVITARY TREATMENT OF MALIGNANT
10CFR 35 100 SCHEDULE A, GROUP IV X | ASNEEDED EFFUSIONS.

IODINE- 131 AS 1ODIDE FOR TREATMENT

10 CFR 35.100, SCHEDULE A, GROUP V AS NEEDED OF THYROID CARCINOMA ir
XENON 133 AS GASOR GAS INSALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI BLOVD FLOW STUDIES AND PULMONARY

FUNCTION STUDIES.

6b. RADIOACTIVE MATERIAL FORUSES NOT LISTED IN ITEM 6.8. (Sealnd sources up to 3 mCi used for
calibration and reference standards sre suthorized under Secoon 35.14(d), 10 CFR Part 35 and NEED NOT BE LISTED.)

ELEMENT AND MASS NUMBER mfg't‘cg{g?;nu Mt‘)s; %’gﬁmﬁ DESCRIBE PURPOSE OF usti-
»”~ lodine-125 Any RE o In Vitro studies
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriate box(es) and submit a detailed dcscription of all the requested information. Begin
sach item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed,
number and date of the referenced guide: Regulistory Guide 108

do,ngt submit the pages,
o Date:

b{%ﬁv the revision
(e

15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE " RADIOACTIVE MATERIAL (Check One)
N/ 4 Names and Specialties Attached; and X [Aownin fim Felomes; or
Duties as in Appendix B; or Equivalent Rules Attached
(Check One)
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE X | Appendix H Procedures Followed or
WA&BARM?«EM!MWM; Sasialind Pransdiems Asinl
Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)
Note
., INSTR NTATION k . . YO :
9. INSTRUMENTATIO {Check One) X |Appendix | Procedures Followed; or Modificatio
X | Appendix C Form Attached; or Equivalent Procedures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check One)
X ""| pendin O Prossdures Fotlowed for Survey Equivalent Information Attached
nstruments; or (Check One. )
: THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached; and 19, (Check One)
- Appendix D Procedures Followed for Dose A i K Proced el
Calibrator; or Note Modifjicatj X ppendix ures Followed or
(heck Ore]
Equivalent Procedures Attached Equivalent Procedures Attached
11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X | Description and Diagram Attached Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed; or
(Check One)
X | Description of Training Attached Equivalent Procedures Attached
Fﬁﬁ&ouiﬁ FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RAD'OACT IVE MATERIAL 21. RADIOACTIVE GASES (e.g., Xenon — 133)
X | Detalled Information Attached Detailed Information Attached
OCED CAUTIONS FOR OF
PROCEDURES FOR SAF ING P
14, w:‘ruusnmg Riolgk&%EENM':?rEl?&%GES n. RADIOACTIVE MATERIAL IN ANIMALS
(Check One) Detailed Information Attached
PROCEDURES AND FRECAUTIONS FOR USE OF
X Lpiin ¥ Promturms FoRoumt: ov 22. RADIOACTIVE MATERIAL SPECIFIED IN (TEM 6b
Equivalent Procedures Attached Detailed Information Attached
FORM NAC-313M
(8-789) Page 2
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PRIVACY ACT STATEMENT

Punsuant to 5 U.S C. 552ale)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC-313M.
Thic information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
{(October 1, 1975).

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(t))

2 PRINCIPAL PURPOSE(S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energy Act of 1954, as amended,
and the Commission’s regulations, for the issuance of a radioactive material license cr amendment thereof.

1 ROUTINE USES The information may be used: (a) to provide records to State heaith departments for their information
and use: and (b) to provide information to Federal, State, and local health officials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding In addition, this in-
formatiun may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room, 1717 H Street, N'W.,
Washington, D.C

4 WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. |f the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5 SYSTEM MANAGERI(S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20558,

FORM NRC-31IM
8 718)

Page 4
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APPENDIX C

INSTRUMENTATION

Survey meters

Manufacturer’'s name

Manufacturer's model number

Number of instruments available

Minimum range L mR/h: to ' mR/hr

Maximum range \ _ =aR/hr to mR /hr

Manufacturer’s name

Manufacturer's model number

Number of instruments available

Minimum range U mR/hrto ___ .

Maximum range ' mR/hrto _22, Ul

Dose calibrator

Manufacturer’'s name

Manufacturer's model number

Number of instruments available

Instr iments used for diagnostic procedures

Manufacturer’s
Type of Instrument Name Model No.

Other (e g, liquid scintillation counter, area monitor, velometer)




CALIBRATION OF SURVEY INSTRUMENTS

Check approrriate items
Survey instruments will be calibrated at least annually and following repair

Calibration will be performed at two points on each scale used for radiation protec tion purposes, Le., at leastup
to ! R/hr.

The two points will be approximately 1/3 and 2/ of full scale. A survey instrument may be considered properly
calibrated when the instrument readings are within + 10 percent of the calculated or known values for each point
checked. Readings within + 20 percent are considered acceptable if a calibration chart, graph, or response factos
is prepared, attached to the instrument, and used to interpret readings to within 4+ 10 percent. Also, when higher
scales are not checked or calibrated, an apptopriate precautionary note will be posted on the instrument
Survey instruments will be calibrated

By the manufacturer

At the licensee's facility

(1) Calibration source

Manufacturer’'s name

Model no
Activity in millicuries

'\'
Fxposure rate at a specified distance
Accuracy _ e

Iraceability to primary standard
The calibration procedures in Section | of Appendix D will be used
of
The step-by-step procedures, including radiation safety procedures, are attac hed

By a consultant or outside firm

(1) Name

Location _ Suite B, 3200 West Liberty, Ann Arbor, MI1.

(1) Procedures and sources

_X__ have been approved by NRC and are on file in License No __i} _:_;(_)71. '_)3_1(” el

have heen approved by an Agreement State: a copy of the Agreement State license, the
procedures, and a description of the sources are attached, and the consultant’s report will
contain the Information on

the attached “Certificate of Instrument Calibration.™
X the consultant’s reporting form as attached

are described in the attachment, and the consultant’s report will contain the rfarmation on

___the attached “Certificate of Instrument Calibration.”
____the consultant’s reporting form as attached

10.8-25




ITEM 10
Medical Physics Consultants, Inc.

31200 West Liberty. Suite F1
Ann Arbor Michiagan 48103
(313) 662-3197

CERTIFICATE OF INSTRUMENT CALIBRATION

For: Hospital

Instrument:
Manufacturer- Mfgr
Type- Type
Model Number- M/N
Serial Number- S/N

Exposure Rate at Cal!ibration
Nuclide Specified Distance Accuracy

Calibration Source: Cs~137 46.5 mR/h at 1 m +/- 3% NBS
Calibration Data:

Exposure Instrument Exposure Instrument
Scale rate reading rate reading

(mR/h) (mR/h) (mR/h) (mR/h)

Comments:
Calibrated by: Date: 00-00-00

CONTROLNO. 7T 8 U6
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CALIBRATION OF DOSE CALIBRATOR [1EM 10

A.  Sources Used for Lincarity Test

(Check as sppropriate)
__l(_;_ First elution from new Mo-99/Tc-99m generator
1? generators are not in use, a source of Te-99m with
X Other® tspecify) _aCt1lvity equivalent to the maximum activity assayed
Ior clinical sitiafions will be 1ised.

B.  Sources Used for Instrument Accurscy and Constancy Tests

Suggested
Radionuclide Activity (mCl) Activity (mCi) Accuracy
Co8? ; 3.4 One millicurie or more 5%
Ba-133 0105 100 microcuries or more _35%
Cs137 0.1:02 100 microcuries or more 254
R2-226 . 1-2
= X . The procedures described In Section 2 of Appendix D will be used for calibration of the dose calibrator

or

.. —. Equivalent procedures sre attached.

*For licensees who are not suthorized for Mo-99/Te-99m generstors. activity must be equivalent to the highest sctivity used.

In addition, to the test procedures ontlined in Appendix D-Section 2
for instrument linearity, we would like to add, as an option,

the test procedure for instrument linearity using a device called
Calicheck from Caleorp. Inc.. The mamifacturer's instruetions for
use as revised on March 2, 1982, will be followed. Test results
will be recorded and retained for inspection. Corrective action

as stated in our License application will be followed if unaccept-

able linearity is demonstrated.

P L) |
CONTROL NO. ¢ 8UO o
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ITEM 10

APPENDIX D (Continued)

METHODS FOR CALIBRATION OF DOSE CALIBRATOR*

All radiopharmaceuticals must be assayed for activity to
an accuracy of 10 percent, The most common instrument for
accomplishing this is an jonization-type dose calibrator. The
instrument must be checked for accurate operation at the time
of installation and periodically thereafter

A Test for the following

| instrument constancy (daily)

o

Instrument accuracy (at installation and annually
thereafter)

L Instrument linearity (at installation and quarterly
thereafter)

1 Geometrical variation (at installation)

B After repair or adjustment of the dose calibrator, repeat
all the appropriate tests listed above (dependent upon
the nature of the repairs)

il Test for Instrument Constancy

Instrument constancy means that there is reproduci
bility, within a stated acceptable degree of precision,
in measuring a constant activity over time. Assay at
least one relatively long lived reference source such as
Cs-137, Co-57.** or Ra-226** using a reproducible
geometry before each day's use of the instrument
Preferably, at least two reference sources (for example,
15 mCl of Co-57 and 100-200 uCi of Cs-137 or 1-2
meg Ra-226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument’s
petformance over a range of photon energies and
source activities

1 Assay each reference source using the appropriate
instrument setting (i.e., Cs-137 setting for Cs-137)

D Measure background level at same instrument set
ting, or check that antomatic background sub
traction is operating properly when blanks are
inserted in the calibrator

L

See ANSI N42 131978 “Calibration and Usage of Dose Calibrator
lonlzation Chambers for the Assay of Radionuclides” (American
Nationa! Standards Institute, Inc., 1430 Droadway, New York, N.Y
noin)

LA
Cn 87 and 9226 are not subject to NR( Iivrn«in', the respective
State agency st ould be consulted to determine Its requirements for
possessing this material

10.8-27

] Calcalate net activity of each source subtracting
out background level

4 For each source, plot net activity versus the day
of the year on semilog graph paper

5 Log the background levels

6 Indicate the predicted activity of each source
based on decay calculations and the +5 percent
limits on the graph,

7 Repeat the procedure used for the Cs-137 source
for all the commonly used radionuclide settings

] Variations greater than +5 percent from the pre
dicted activity indicate the need for instrument
repair or adjustment

G Investigate higher than normal background levels
to determine their origin and to eliminate them
il possible by decontamination, relocation, ete

Inspect the instrument on a quarterly basis to ascertain
that the measurement chamber liner is in '-\'3“. and
that instrument zero is properly set (see manufacturer’s
instructions)

Test of lustrument Linearity

The linearity of a dose calibrator should be ascertained
over the entire range of activities employed. This test
will use a vial of Tc-99m whose activity is equivalent to
the maximum anticipated activity to be assayed (e.g.,
the first elution from a new generator)

- Assay the Tc-99m vial in the dose calibrator, and
subtract background level to obtain net activity
in millicuries

2 Repeat step | at time intervals of 6, 24, 30, and
48 hours after the initial assay
3 Lking the 30-hour activity measurement as a start

ing point, calculate the predicted activities at 0,
6, 24, and 48 hours using the following table




Assay Time® (hr) Correction Factor

1TEM 10

as in step 1. (Follow good radiation safety prac-
tices to avoid contamination and to minimir=

0 31633 radiation exposure.)

6 15.853

24 1.995 3 Select one volume as a standard (such as the
30 1 volume of reference standard used in performing
48 0.126 the test for instrument accuracy), and c=lculate

Fxample : If the net activity measured at 30 hours
was 15.625 mCi, the calculated activities for 6 and
48 hours would be 15625 mCi x 15.853=247.7
mCi and 15.625 mCi x 0.126 = 1.97 mCl, respec-
tively.

4. On loglog coordinate paper, plot the measured
net activity (for each time interval) versus the
calculated activity (for the same time interval).

. The activities plotted should be within 45 pereent
of the calculated activity if the instrument Is
finear and functioning properly. Frrors greater
than +5 percent indicate the need for repair or
adjustment of the instrument.

6. If instrument linearity cannot be corrected, it will
be necessary In routine assays to use either (a)an
aliquot of the eluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to
relate measured activities to calculated activities.

Test for Geometrical Variation

There may be significant geometrical variation in activi-
ty measured as a function of sample volume or configu-
ration, depending on the volume and size of the ioniza-
tion chamber used ir the dose calibrator. The extent
of geometrical variation should be ascertained for
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, ie,,
greater than 42 percent. (Even though correction fac-
tors may be provided by the manufacturer, the accu-
racy of these should be checked.) When available from
the manufacturer, certified data on geometri-al varis-
tions may be used in lieu of these measurements.

To measure variation with volume of liquid, a 30-cc
vial containing 2 mCi of Co-57 or other appropriate
radionuclide in a volume of 1 m! will be used.

the ratio of measured activities for each volume
to the reference volume activity, Thisrepresents
the volume correction factor (CF).

Example: If activities of 2.04, 2.02, and 2.00 mCi
are measured for 4, 8, and 10 m! volumes and
10 ml is the reference volume selected,

4 ml Volume CF = 2-2'0 =0.98
2.04

4 Plot the correction factors against the volume on
linear graph paper. Use this graph (o select the
proper volume correction factors for routine
assay of that radionuclide,

5. The true activity of a sample is calculated as
follows:

True Activity = Measured Activity x
Correction Factor

where the correction factor used is for the same
volume and geometrical configuration as the
sample measured,

6. Similarly, the same activity of Co-57 in a syringe
may be compared with that of 10 ml in a 30-cc
vial, and a correction factor may be calculated.

v It should be noted that differences of 200 percent
in dose calibrator readings between glass and
plastic syringes have been observed for lower-
energy radionuclides such as 1-125, which should
be assayed In a dose calibrator only if the relia-
bility of such an assay ~an be established. Glass
tubes and syringes may also vary enough in thick-
ness to cause significant errors in assaying 1-125.
Hence, adequate correction fsctors must be
established.

& Assay vial at the approptiate instrument setting, An alternative to providing syringe calibration
and subtract background level to obtain net factors Is to simply assay the stock vial before
activity. and after filling the syringe. The activity in the

2. Increase the volume of liquid in the vial in steps
to 2, 4, 8,10, 20, and 25 ml by adding the appro-

syringe is then the difference in the two readings
(with a volume correction if significant).

priate amount of water or saline. After each addi- G.  Test for Instrument Accuracy

tion, gently shake vial to mix contentsand assay

Check the accuracy of the dose calibrator for several

radionuclides, Including Cs-137, Co-57, and Ba-133,

.Ma times should be measured In whole hours .ng correction using appropriate reference standards whose activities

factors should he ysed to the third decimal place as indicated. The have been calibrated by comparisons with standard
thalflife of T, . = 6.02hoursh Bee din calculatin

v".u::: ::;:':ﬂhn u:tm. 1 T T e sources that have been assayed by NBS and documented.

10.8-28 controLNO. ¢ BV



The activiiy levels of the reference sources used should
approxin ate those levels normally encountered in clin-
ical use (e.g., Co-57, 3-S millicuries) giving adequate
attentioy to source configuration. ldentify in your
applicat on the thize sources that you will uss. State
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe-133, 1-125)
must be in vials with the same thickness of glass as the
actual samples to be measured for best accuracy.

K Assay the reference standard in the dose calibra-
tor at the appropriate setting, and subtract the
background level to obtain the net activity.

v Repeat step | for a total of 3 determinations, and
average results.

. The average activity determined in step 2 should
agree with the certified activity of the reference
source within + 5 percent after decay corrections.

10.8-29

ITEM 10

Repeat the above steps for other commonly used
radionuclides for which adequate reference stand-
ards are available.

Keep a log of these calibration checks.

Calibration checks that do not agree within
+5 percent indicate that the instrument should
be repaired or adjusted. If this is not possible, a
calibration factor should b~ calculated for use
during routine assays of radionuclides.

At the same time the instrument is being initially
calibrated at the licensee's facility with the refer-
ence standards, place a long-lived source in the
calibrator, set the instrument, in turn, at the vari-
ous radionuclide settings used (Cs-137, 1131,
Tc-99m, 1125, etc.), and record the readings.
These values may later be used to check Instru-
ment calibration at each setting (after correcting
for decay of the long-lived source) without re-
quiting more reference standards. Keep a log of
these initial and subsequent readings.
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A hot lab - storage for '’ diagnostic caps andmI therary caps f
=" alao storage for used syringes and other waste storage g

Area will also contaia a fume hood waich is vented ; y ’

to the roof, area will be well shielded w' th lead : i!

; LOB8Y ‘ A
bricks and lead stroage containers , g t

B RIA AREA area for all RIA testing includes area for Gamma : it ¢ i
counters f it

c SCANNINC- ar?a'fot all scanning am'! uptakes procedurea.ir'\cludes l H' -
waiting area for all patients who have been injBcted 14 =
and are waiting for testing it ’

D PIEP AREA--for */Tc dose prep and all dose calabrations also |

|
|
used syringes for the day will be stored until they i|
are taken to the hot lab. 1lead and leaded zlass §
|
{

shield will be used while preparing doses
E BLOOD DRAWING AND TNJECTTNG AREA lead shields will be used
during all i1njectas of Tc
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PERSONNEL, TRAINING PROGRAM

1. Individuals who work in or frequent resgtricted areas will
be instructed in the items specified in 10 CFR 19,12 at
the time of initial employment and at least annually
thereafter.

This instruct.on will include:

a. All terms of the license pertinent to radiation safety.
b. Areas where radioactive material is used or stored.
e. Potential hazardes assoclated with radioactive material.

d. Radiologlical safety procedures appropr late to their
[nfzpﬂ"f fve dut les.

Pertinent NRC regulations.
Rules and regulations of the license.

Obligation to report unsafe conditions to the Radiation
Safety Officer.

Appropriate response to emergencies or unsafe
ditions.

piaht to be informed of their radiation exposure and
bioassy results,

Locations where the license has been posted or make
avallable notices, copies of pertinent regulations, and
coples or perti ent licenses and license conditions
{including applications and applicable correspondence,)
as required by 10 CFR Part 19.

11. Individuals whose duties may require them to work in the
vicinity of licensed material will be informed abouf
radiation hazards and appropriate precautions at the time
of initial employment and at least annually thereafter,
This information will be provided initially at hospital
employee orientation sessions and annually thereafter at
in-service meetings.

contrRoLNO. (8 06 :
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APPENDIX E

PROCEDURNES FON ONDENING AND ACCEPTING DELIVERY
OF RADIOACTIVE MATERIAL

The Supervisory Nuclear Medicine Technologlst wil) (1) A written request® will be obtalned from the

place sll orders for radloactive materials and will ensuee physiclan who will petfoirm tiie procedure,

that the requested materiale and quantities are auth-

otlzed by the license and that possession Himits are not Pertsons ordering the materials will refer

exceeded, ence the physiclan’'s written request when
placing the crder, The pliysiclan’s request
will Indicate Isotope, compound, activity

A tystem Tor ordering and recelving radloactive mate- level, ete,

tlale will be established and maintalied. The system

will consist minimally of the following: The physician's wiltten request will be ref
erenced when recelving, opening, ot stoting
the radioactive malterial.

Ordering of routinely used materials
1t ls essential that wiltten records® be maintained

for all ordering and recelpt procedures,
(1)  Wiltten records that identify the lsotope,
compound, activity levels, and supplier, ! Duting normal working hours, cartlers will be Instructed
etc., will be used. to dellver radloactive packages directly to the Nuclear
Medicine Department,

The written records will be teferenced when ’ Duting off-duty hours, securlty psreonnei or other
opening or storing radloactive shipment, designated Individuals will accep? delivery of radloac-
tive packnges In sccordance with the piocedures oul-
lined In the sample memorandum below

.
ideting of speclally used materiale (e g, thera In the rase of spectol orders, the physicten s weltlen repuest snd
1] ) spproprlate shippleg/recelpt tecords will be relerene=d tad the dose
peutic uses sreayed prior le rh sdministration.

WIS AMPLE MEMORANDUM
MEMORANDUM FORr Security Personnel

FROM Facility Administrator
SUBJE v+ RECEIPI OF PACKAGES CONIAINING RADIOACTIVE MALERIAL

Any packages contalning radioactive material that arrive between 4130 p.m.
and 7100 a.m. or on Sundays shall be sipned for by the Securlty Guard

on duty and taken itmmediately to the Nuclear MHedlcine lk‘pnrtmni\r. Unlock
the door, place the package on top of the counter immediately to the
right of t’w door, and relock the door.

1f the packape 1s wet or zprears to be damaped immediately contact the
Radiation Safety Offi-.r. Ask the carvier to remain until 1t can be
determined that neither he nor the delivery vehlicle is contaminated.

*RADIATION SAFELY OFFICER

HOME PHONE

“"On the actual memo that is used, this Information will be filled in

and vupdated as necessary.

€ontroLNO. ¢ B UG




APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL

Special requirements will be followed for packages con-
taining quantities of radioactive material In excess of
the Type A quantity limits as specified In paragraphs
20.205(aX1) and ()1} of 10CFR Part 20 (more than
20 Ci for Mo-99 and Tc-99m). They will be monitored
for surface contamination and externs! radiation levels
within 3 hours after receipt If received during working
hours or within 18 hours If received after working
hours, in accordance with the requirements of para-
graphs 20.205(a) through (c). All shipments of liquids
greater than exempt quantities will be tested for leak-
age. The NRC Reglonal Office will be notified in accord-
ance with the regulations if removable contamination
exceeds 0.01 pCi/100 em? or If extern=i radiation
levels exceed 20 mR/hr at the pack-ge surface or
10 mR/hr at 3 feet (or | m).

For all packages, the following additional procedures
for opening packages will be carried out:

a.  Put on gloves to prevent hand contamination.

b. Visually Inspect package for any sign of damage
(e g., wetness, crushed). If damage Is noted, stop
procedure and notify Radiation Safety Officer.

c. Measure exposure rate at 3 feet (or I m) from
package surface and record. If >10 mR/hr, stop
procedure and notify Radiation Safety Officer,

d. Measure surtacs exposure rate and record. If
>200 mR /hr, stop procedure and notify Radiation
Safety Officer. .

e Open the package with the following precau-
tionary steps:

(1) Open the outer package (following manu-
facturer's directions, If supplied) and
remove packing slip.

(2) Open inner package and verify that con-
tents agree with those on packing slip,
Compare requisition,® packing slip, and
label on bottle.

(3) Check integrity of final source container
(Le., inspect for breakage of seals or vials,
loss of liquid, and discoioration of pack-
aging material).

(4) Check also that shipment does not exceed
possession limits.

f. Wip# external surface of final source container
and remove wipe to low backpround area. Assay
the wipe and record amount of removable radio-
activity (eg., pCI/100 em?, etc). Check wipes
with a thin-end-window G-M survey meter, and
take precautions against the spread of contamina-
tion as necessary.

'3 Monitor the packing material and packages for
contamination before discarding.

(1) [ contaminated, treat asradioactive waste,

(2) If not contaminated, obliterate radlation
labels before discarding In regular trash.

Maintain records of the results of checking each package,
using “'Radioactive Shipment Receipt Record™ (see next
page) or & form containing the same Information.

.ln the case of srnlnl orders (e.g., therapy doses), slso enrapare
with physician's wr

tlen request.



APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

Wear lahoratory coats or other protective clothing at
all times in areas where radloactive materials are used.

Ity vs. the order written by the physician who will
petform the procedure,

Wear disposable gloves at all times while handling
radioactive materials,

Monitor hands and clothing for contamination after
each procedure or before leaving the area.

Always use syringe shields for routii.® preparation of
patient doses and administration to pauents exceptin
circumstances such as pediatric cases when their use
would compromise the pstient’s well-being. In these
exceptional cases, use other pintective methods such
as remote delivery of the dose (e g, through use of &
butterfly valve).

8. Do not eat, drink, smoke, or apply cosmetics in any
area where radioactive material is stored or used.

b. Do not store food, drink, or petsonal effects with
radioactive material.

8. Assay each patient dose in the dose calibrator prior
to administration. Do not use any doses that differ
from the prescribed dose by more than 10 percent.

b. Fortherapeutic doses, also check the patient’'s name,
lvhe radionuclide, the chemical form, and the activ-

10.

.

13.

Wear personnel monitoring devices (film badge or TLD)
at all times while In areas where radloactive materials
are used or stored. These devices should be worn at
chest or walst level, Personnel monitoring devices when
not being worn to monitor occupational exposures
should be stored In a designated low background area.

Wear TLD finger badges during elution of generator and
preparation, assay, and injection of radiopharmaceut}-
cals.

Dispose of radioactive waste only In speclally designated
and properly shielded receptacles,

Never pipette by mouth,

Survey generator, kit preparation, and injection areas
for contamination after each procedure or at the end
of the day. Decontaminate If necessary,

Confine radioactive solutions in covered containers
plainly identified and labeled with name of compound,
radionuclide, date, activity, and radiation level, If
applicable.

Always transport radioactive material in shielded
containers.



APPENDIX H

EMERGENCY PROCEDURES

Minor Spills

NOTIFY: Notify persons in the area that a spill has
occurred,

PREVENT THE SPREAD: Cover the spill with absorb-
ent paper.

CLEAN UP: Use disposable gloves and remote handling
tongs, Carefully fold the absorbent paper and ped. In-
sert Into a plastic bag and dispose of in the radloactive
waste container. Also Insert into the plastic bag all other
contaminated materials such as disposable gloves.

SURVEY: With a low-range, thin-window G-M survey
metetr, check the area sround the apill, hands, and
clothing for contamination.

REPORT: Report incident to the Radiation Safety
Officer. .

Major Spills

B

CLEAR THE AREA: Notify all persons not involved
In the spill to vacate the ;oom.

PREVENT THE SPREAD: Cover the spill with absorb-
ent pads, but do not attempt to clean It up. Confine
the movement of all personnel potentially contami-
nated to prevent the spread.

SHIELD THE SOURCE: If possible, the spill should
be shielded, but only If it can be done without further
contamination or without significantly Increasing
your radiation exposure.

CLOSE THE ROOM: Leave the room and lock the
door(s) to prevent entry,

CALL FOR HELP: Notify the Rad!ation Safety Off}-
cer immediately,

PERSONNEL DECONTAMINATION: Contaminated
clothing should be removed and stored for further evalu-
ation by the Radiation Safety Officer, If the spil!ison
the skin, flush thoroughly and then wash with mild
soap and fuke warm water,

Y RADIATION SAFETY OFFICER: —________*
¥ OFFICE PHONE:
¥ HOME PHONE:

ALTERNATE NAMES AND TELEPHONE NUMBERS
DESIGNATED BY RADIATION SAFETY OFFICER:

*On the actual copy that is posted in the Nuclear Medicine Dept.,
this information will be filled in and updated as necessary.

conTROLND. T 806 3



APPENDIX |

AREA SURVEY PROCEDURES

I All elution, prepzaration, and injection areas will be
surveyed daily with an appropriately low-range survey
meter and decontaminated if necessary,*®

2, Laboratory areas where only small quantities of radio-
active material are used (less than 200 puCl) will be
surveyed monthly.

3 Waste storage areas and all other laboratory areas will
be surveyed weekly,

4. The weekly and monthly surveys will consist of:

- A measurement of radiation levels with a survey
meter sulficiently sensitive to detect 0.1 mR/hr.

b. A series of wipe tests to measure contamination
levels. The method for performing wipe tests will
be sufficiently sensitive to detect 200 dpm per
100 em® for the contaminant Involved. Wipes of
tlution and preparation areas or other “high
background™ areas will be removed to a low back-
ground area for measurement.

.fm dnn"emvnn where no abnormal exposures are found, only the
date, the identification of the person performing he survey, and the
survey resuits will be recorded.

5.

A permanent recozd will be kept of all survey results,
including negative results. The record will include:

Locatlon, date, and Identification of equipment
used, Including the serial number and mtlnen't‘
counting efficiencles.

Name of person conducting the survey,

Diawing of area surveyed, identifying relevant
features such as active storage areas, active waste
areas, elc,

Measured exposure rates, keyed to location on the
drawing (point out rates that require corrective
action).

Detected contamination levels, keyed to loca-
tions on drawing.

Corrective action taken in the case of contamina-
tion or excessive exposure rates, reduced con-
tamination levels or exposure rates after correc-
tive action, and any appropriate comments

Area will be cleaned If the contamination level exceeds
200 dpm/100 em?,

Modificationt: Items 4b. and 6. should be modified to read that,
"Any areas indicating removable contamination upon
wipe testing, will_be cleaned." (eliminating the

200 DPM per 100 cm?

statement)

Wipe tests will be read on the uptake system probe
with Nal(T1) right cylindrical crystal. The LID will
set at 20-50 ka2V and the ULD set at 999 keV. A
background reading will be recorded with each set of

wipe tests.



APPENDIX J

WASTE DISPOSAL

In view of the recent probiems with shallow-land burial sites used by commercial waste disposal
firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facilities,
Important steps in volume reduction are to segregate radioactive from nonradioactive waste, to
hold short-lived radioactive waste for decay in storage, and to release certain matcrials in the
sanitary sewer in accordance with §20.303 of 10 CFR Part 20.

Liquid waste will be disposed of (check as appropriate)

In the sanitary sewer system in accordance with
§20.302 of 10 CFR Part 20

By commercial waste disposal service (see also
Item 4 below)

Other (specify)

Mo-99/Tc-99m generators will be (checl as appropriate)
Retumed to the manufacturer for disposal

Held for decay® until radiation levels, as mea-
sured in 8 low background area with a low-ievel
survey meter and with all shielding removed, have
reached background levels. All radiation labels
wil! be removed or obliterated, and the generators
will be disposed of as normal trash.**

»
Be sure that waste l|ﬂ'l,' areas were described in Item 11 and

that they are surveyed periodically (Item 17).

LR

These generators may contain longdived radiolsotopic contami
nants. Therefore, the generstor columng will be segrogaied so thal
they may e monitored separately to ensure decay 1) background
levels prior vo dispogal

__ Disposed of by commercial waste disposal serv-
ice (see also Item 4 below)

Other (specify)

Other solid waste will be (check as appropriate)

Held for decay® until radistion levels, as mea
sured in a low background area with a low-level
survey meter and with all shielding removed, have
reached background levels. All radiation labels
will be removed or obliterated. and the waste
will be disposed of in normal trash

Disposed of by commercial waste disposal serv-
ice (see also ltem 4 below)

. Other (specify)

The commercial waste disposai service used will he

(‘Name;‘

(City, State)

NRC/Agreement State Licens: No

contrRoLo. 1 806 9




APPENDIX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF RADIOPHARMACEUTICALS®

All patients treated with I-131 or Au-198 will be placed 8.  Nondisposable items used for these patients will be held

in & private room that has a toilet. The large surfaces in plastic bags in the patient’s room and will be checked

in the room and toilet sreas that are more likely to be for contamination by the Radirtion Safety Officer ot

contaminated will be covered with absorbent pads or his designee. Iteins may be returned for normal use.

protective material as appropriate to the amounts of held for dccay, or decontaminated, ws appropriate.

contamination 1o be expected. Attention should be

given to ohjects likeiy to be touched by the patient, 9. If urine and vomitus from I-131 therapy patients are

cg., telephones, doorknobs, and other items that would collected, they will be stored for decay in the radioac-

be difficult to decontaminate. Plastic bags or wrappings tive waste storage arca. Such stored wastes will be re-

that are waterproof and easily disposable should be tained until they have reached background levels, as

used on the smaller items. measured with a low-level survey meter, They will then
be released to the sanitary sewer system.

The patient's room will be properly posted or attended

in accordance with §§20.203 or 20.204 of 10 CFR 10. Be.ote a therapy patient’s room is reassigned to another

Part 20. patient, the room will be surveyed for contamination
and decontaminated if necessary, and all radioactive

Surveys of the patient’s room and surrounding areas waste and wastz containers will be removed.

will be conducted as soon as practicable after adminis-

tration of the treatment dose. Exposure rates will be 11.  Nussing Instructions

measured at the patient’s bedside and 3 feet (or | m)
from the patient after administration and at the entrance
to the room. The Radiation Safety Officer or his desig-
nee will then determine how long a person may remain
al these positions and will post these times on the
paticnt's chart and on his door. The results of daily
surveys will be used to recalculate permitted times,
which will be postcd on the patient’s chart and on his
door,

The form. Nursing Instructions for Patients Treated
with Phosphorus-32, Gold 198, or lodine-131 (or a
similar forin containing all the requested information),
will be completed immediately after administration of
the treatment dose. A copy will be posted on the
patient’s chart.

Radiation levelcin unrestricted arcas will be maintained
less than the limits specified in paragraph 20.105(b) of
10 CFR Past 20

All linens will be surveyed for contamination before being
removed from the patient’s room and, if necessary, will
be held for decay

Dispusable plates, cups, eating utensils, tissue, surgical
dressings, and other similar waste items will be placed
in u specially designated container. The material will be
vollected daily by the Radiation Safety Officer or hic
designee. checked for contamination, and disposed of
as normal or radioactive ~wast~, as appropriate.

a Nutses should spend only that amount of time
near the patient required for ordinary nursing
care. Special restrictions may be noted on the pre-
caution sheet on the patient’s chart. Nurses should
read these restrictions before administering to
the patients. Call the Nuclear Medicine Depart-
ment or the Radiation Safety Officer with any
questions about the care of these patients
Nursing personnel who sttend the patient will
wear personnel monitoring devices a3 advised by
the Radiation Safety Office.

b.  Visitors will be limited to those 18 years of age or
over unless other instructions are noted on the
precaution sheet on the patient’s chart.

c. Patients must remain in bed while visitors are in
the room and visitors should remain at least 3 feet
(or 1 m) from the patient,

d.  Patients containing radioactive materials are to be
confined to their rooms except for special medi-
cal or nursing purposes approved by the Nuclear
Medicine Department.

e. No nurse, visitor, or attendant who is pregnant
should be permitted in the room of a patient who
has received a therapeutic amount of radicactivity
until the patient no longer presents a radiatior
hazard. Female visitors should be asked whether
they are pregnant,

f. Attending personnel should wear rubber or dis-

.
Re sure to submit 3 complete tesponse to ftem 19h in addition to

referencing procedures in Appendix K posable plastic gloves when handling urinals,

10.8-43




hedpane, emesis hasing, or other containers having
.any material obtained from the hody of the patlent
Wash gloves before removing and then wash
hands, The gloves should be left in the patlent's
room In the designated waste contalner, Thes
gloves need not be sterile or surgical in type

Disposable items should be used in the care of
these patients, whenever possible. These {tems
should be placed in the designated waste contain
er. Contact the Radiation Safety Officer or his
designee for proper disposal of the conlents of
the designated waste container.

All clothes and bhed linens used by the patient
should be placed in the laundry bap provided and
chould he left in the patient’'s toom to be checked
by the Radiation Safety Officer or his designee

ANl nondisposable items should be placed in n
plastic bag and should be left in the patient’s
room to be checked by the Radiation Salety
Officer or his designee

Surgical dressinge chould he chanped only as
directed by the physician. An-198 leaking from a
mincture wound may stain the dressings dark red
or purple. Such dressings should not be discarded
but should be collected inplistic bags and turned
over to the Radiation Safety Officer or his decip
nee Handle these dressings oniy with tonge or

tweezers Wear disposable ploves
For 1131 patients

(tn To the degree possible with cooperative
paticnte, urine will he collected in special
comtainers provided by the Radiation Safety
Officer or his designee  1The patient should
he encouraped to collect his own urine in
the container, H the mtient is bedridden, a
separate urinal or hed pan should be pro
vided The urinal or bed pan should bhe
flushed several times with hot soapy water

alter nee

IT the nurse helps to collect the excrets,
disposable ploves should be worn, After
ward hande ehould be washed with the
ploves on and again alter the gloves are re
moved. The eloves should be placed In the
desipnated waste container for dicposal hy

the Radiation Safety Officer or his designee

Urine will not be collected,

exempting patient excreta.

10 RA44

Disposable plates, cupe, and cating utensils
will he wsed by patients who sre treated
with -1

Vomiting within 24 hours after oral admin

Istration, winary Incontinence, or excessive
swealing within the flrst 48 hoirs may result
in contamination of linen and floor. Inany
situation where the patient’s room may be
contaminated or If radioactive urine and/or
fcces s spilled during collection. call th

Radiation Safety Officer or his designee
Ext. . Meanwhile, handle all con
taminated material with disposable gloves
and avoid spreadierg contamination

Keep all contaminated wastes and vomitus
in plastic bags in the patient’s 1oom lor
disposal by the Radiation Safety Officer or
his designee Feeve need not be routinely
saved unless ordered on the chart. The sam:e
toilet should be used by the patient at all
times and it should he well flushed (3 times)
1he Radiation Safety Officer will establich
procedures for disposal of wastes (sce

Item 12 below)

H a nurse. attendant. or anvone elee krows or
sisprcts that hisor her skin or clothing. including
choes, it contaminated notify the Radiation
Safety Officer or his desipnee immediately This
person shoold remain in an area adjacent to the
patient’s roem and should not walk about the
hospital. If the hands become contaminated, wash
them immediately with soap and water,

If a therapy patient shonld nced emergency sur
gery or shonld die, notify the Radiation Safety
Officer or the Nuclear Medicine Department

immediately

When the patient is discharged. call the Radiation
Safety Officer or his desipnee or the Nuclear Medi
cine Department and request that the room be sor

veyed for contamination before remaking the room
Waste Disposal

When contaminated wastee are transported lo the Wasete
Storape/Disposal a:ea, precaniionts will be taken 1o
minimize external irradiation of personnel Stored
sastes will he shielded 1o maintain expoeure o por

sonncl in restricted and unrestricted areas ALARA

allowed in 10 CFR 20.303,

78063
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Patient's Name :
Room No.: _
Radicisotope Administered:

.ate and Time of Administration:

ITEM 19

5 Date
NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH

FHOSPHORUS 32, GOLD-198, OR IODINE-131
. Physician’s Name :

yse Received: Method of Administration:
Exposure Rates in mR/hr
3 feet from bed 10 feet from bed

(Comg ly with sll checked items)

Visiting time permitted:

Visitors must remain from patient.

Patient imay not leave room.

Visitors under |18 are not permitted.

Pregnant visitors are not permitted.

Film or TLD badges must be worn.

Pocket chambers will be worn for supplementary personnel monitoring cf individual tasks.
Tag the following objects and fill out the tag:

. door ——

bed e WEISE

Disposable gloves must he worn while attending patient.

Patient must use disposable uensils.

All items must remain in room until approved for removal by the Radiation Safety Officer or his designee.
Smoking is not permitted.

Room is not to be released to Admitting Office until approved by the Radiation Safety Officer or his designee.

Other instruclions.

In case of an emergency contact:

0n~duty/0"-duyelephone Number~

10845
CONTROLNO. 7806 3



