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FORM NRC-313M U.S. NUCLE AR REGULATORY COMMISSION
"3 Approved:

APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557
10 CFR 35

|NSTR UCT|ONS - Como ere items erough 26 if this a m initialapplication or m application for renomes of a ricense. Une r.* ~piamentarsheetss

nhere necessary. Item 26 must be completed on allapplications and sipant. Retain one copy. Submit originaland one copy of antire
application to : Director Office of Nuclear Meneriann Safety and Safeguards. U.S. Nucleer Regulatory Commission. Washington, D.C.
20555. Upon approvat of this application, he applicmt milreceive a Materials License. An NRC Materiser Lkense is issuentin accord-
ance with the generalrequirements conseinedin Title 10. Code of federalRegulations Port 30 md the Licensee is subject to Title 10,
Code of FederalRegulations Parts 19,20and35ed thelianer feeprovision of Title 10, Code of FederalRegulations Part 170. The
Ncense fee estagory should be stated in item 26 and the appropriase fee anciosed.

1.a. NAME AND MAIL 1NG ADDRESS OF APPLICANT (institution, 1.ta, STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
tirm, clinic, physician,etcJ INCLUDE ZIP CODE WILL BE USED (11different from 1.s) INCLU IP DE
Pharmaco Nuclear, Inc. b'
100 North Euclid Avenue, Suite 900 [l]S ee as 1. WSt. Louts, MO 63108

g p , [hhOTELEPHONE NO.! ARE A CODE:314) 367 9300 c

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriser item)
4 @ NEW LICENSE

Frank M. Comer tm O AMENDMENT TO LICENSE NO.
c. O RENEWAL OF LICENSE NO.TELEPHONE NO.1 AREA CODE (816 j 523 4014

4. INDIVIDUAL USERS (Name individuals who willuse or directly 6, RADIATION SAFETY OFFICER (RSO)(Name ofperson designated
supervise use of radioactive material. Complete tements A and B as radiation safety officer. If other than Imfividualuser, complete resu-
foreach individual.) Gary Redmore ,'^Ra 10pharmatcst me ofpainine md upenance as in Supplement A.)
David IIurwitz, Ph.D%adiopharmacist Administrative: Frank M. Comer, B.S. /
Te rry O' lla ra , B . S .S Day to Day Manager: William H. McHugh,PlH-"

"Richard E. Keesce d
William H. Mcliugh ,vPh. D "

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUMSee Attachment _#1 ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATE RI AL DESIRED LIMITS

LISTED |N: "X" (In millicuries) "X" (in millicuries)
IODINE.131 AS IODIDE FOR TREATMENT

10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP l AS NEEDE D PHOSPHORUSG2 AS SOLUBLE PHOSPH ATE
FOR TREATMENr OF POLYCYTHEM A
VER A, LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE /., GROUP 11 AS NEE DED
PHOSPHORUS 32 AS COLLOIDAL CHROMIC-
PHOSPHATE FOR INTRACAVITARY TREAT-

10 CFR 35.100, SCHE DU LE A, GR OUP lil MENT OF MALIGN ANT EFFUSIONS.

GOLD.190 AS COLLOID FOR INTRA-

10 CFR 35.100 SCHEDULE A, GRQUP IV AS NEEDED F ONS

LODINE.131 AS IODIDE FOR TREATMENT
10 CFR 35.100, SCHEDULE A, GROUP V AS NEEDED OF THYROID CARCINOMA

XENON-133 AS GAS OR GAS IN SALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. neatedsourcesup to 3mCiuandfor
calibration an<f reference standarris are authorard unoer Section 35.14fd),10 CFR Part 35, and NEED NO T BE LISTEDJ

CHEMICAL M AXIMUM NUMBE R
ELEMENT AND MASS NUMBER ANDIOR OF MILLICURIES DESCRIBE PURPOSE OF USEPHYSICAL FORM OF E ACH FORM

See Attachment #1 See Attachment #2

03407
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, dock the appropriate box (es) and submit a detailed desalption of all the requested information. Begin
each 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, do not submit the pages, but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 , Rev. Date:

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOP6S COMMITTEE RADIOACTIVE MATERIAL (Check Onel

Names and Specialties Attacmd; snd Apsbndix G u F or
X

Duties as in Appendix B;or Equivalent Rules Attached
(Check One) .

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

X Appendix H Procedures Followed;or Attachment #88. TRAINING AND EXPERIENCE

Supplements A & B Attached for Each Individual User;
and See Attachment #3 Equivalent Procedures Atta&ed

>

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES / Check One)

9. INSTRUMENTATION (Check One) Appendix 1 Procedures Followad;or

Appendix C Form Attached;or Equivalenggu S'cNnE #8h
t

See Attachment #4
List by Name and Model Number 18. WASTE DISPOSAL (Check One)

10. CAllBRATION OF INSTRUMENTS Appendix J Form Attached;orX
Appendix D Procedures Followed for, Survey
instruments;or See Attachment i Equivalent Information Attached

Equivalent Procedures Attaded;and 19. THERAPEWC USE W RAD &HANEUEAG. (Check One)
Appendix D Procedures Followed for Dose

X Calibrator;or Appendix K Procedures Followed;or
(Check One)

Equivalent Procedures Attached Equivalent Procedures Attached

11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

Deswiption and Diagram AttachedSee Attachment Detailed Information Attached;and
.

'

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or
(Check One)

X Description of Training Attached Equivalent Procedures Attached

13* PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERI AL 21. RADIOACTIVE GASES (e.g., Xenon - 133)

X Detailed Information Attached Detailed Information Attached

^
PROCEDURES FOR SAFELY OPENING PACKAGES

22. RADIOACTIVE MATERIALIN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS
(Check One) Detailed information Attached

PROCEDURES AND PRECAUTIONS FOR USE OFAppendix F Proadures Followed;or
23* RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attached Detailed Information Attached
#2

FORM NRC-313M N N
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24. PERSONNEL MONITORING DEVICES

(Deck riseeboa}

"'"
X R.S. Landauer Month ly

e. WHO;.E
TLDBODY

OTHE R (Specify]

FILM

" " T'*

X R.S. Landauer Monthly
.

OTH E R (Specify)

FILM

-

c. WRIST Ti.o

OTHER (Specit)

d. OTHER (Specify)

,

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
,

a. HOSPITAL AGREEING TO ACCEPTPATIENTS CONTAINING RADIOACTIVE MATERIAL
NAME OF HOSPITAL b. ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY THE HOSPITAL ADMINISTRATOR.

AWN A REss c. WHEN REQUESTING THERAPY PROCEDURES,
' ATTACH A COPY OF RADIATION SAFETY PRECAU.

| STATE
ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLECIT Y

RADI ATION DETECTION INSTRUMEN TS.
.

26. CERTIFICATE
(This item must be completed by applicant)

i N0iN; .* .-
' The applicant and any official executing this certificate on behelf of the applicant named in item la certify that this application is prepared in

conformity with Title 10, Code of Federal Regions; Parts 39 and 35, and that all information contained herein, including any supplernents
attached hereto,is true and correct to the best of our knowledge and belief.

0! ' . . . h LICANT OR CERTIFYING OFFICIAL (Siparure)
dVG 8 Ly ---

e. LICENSE FEE REQUIRED \ M
(See Soctim 170.31,10 CFR 110) (M N AME iType of Print)

03.GW Richard E. Keesee.

(2) TITLE(1) LICENSE FEE CATEGORY: 3B
Preside nt

c. DATE
$190.00 - April 7, 1980(2) LICENSE FEE ENCLOSED: $

FORM NRC-313M (8 78*

Page 3
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[~ Attachment #1

BYPRODUCT SOURCE' AND/OR POSSESSION LIMIT
SPECIAL NUCLEAR MATERI AL CHEMICAL / PHYSICAL FORM (MAXIMUM AMOUNT)

A. Holybdenum 99 A.. Molybdenum 99/ Technetium A. 20 . curies
99 Generators -

B. Tin 113' B. Tin 113/ Indium 113 Generators B. 60 millicuries

--Cs-Indium ~11-3m- C.$ c.---Ch lorite c 50-millicuries

D. . Any byproduct material D. Any form listed in ' A, Group D. 1 ' Curie
listed in Group I of I of Schedule A, Section Total possession
Schedule A, Section 35.100 35.100 of 10 CFR .35 limit
of 10. CFR Part 35

E. Any. byproduct material E. Any form listed in Group II 3' curies
E.y , Total possessionlisted in Group II of of Schedule A, Section

Schedule A,_Section 35.100 35.100 of 10 CFR 35 limit
of 10 CFR 35

F. Any byproduct material F. Any form listed in Group IV F. 500 millicuries
listed in Group IV of Schedule A, Section Total possession
of Schedule' A, Section 35.100 of 10 CFR 35 limit
35.100 of 10 CFR 35

G. . Any byproduct material C. Any form listed in Group V C. 1 Curie
listed in Group V of of Schedule A, Section Total possession
Schedule A. Section 35.100 of 10 CFR 35 limit
35.100 of 10 CFR .35

H.: Any byproduct material H. Any form listed in 10 CFR H. 50 millicuries
listed in 10 CFR 31.11 31.11 for in-vitro s tudies Total possession

_. 'lkh If g.cc'[[ % 4[_ f,

- 4* - t II"i'

;j[httw k |Le W '
, Q ?? di

1. Byproduct material under ( A) will be used to produce Technetium
99m Pertechnetate.

2. Byproduct material under (B) will be used to produce Indium 113m
Chloride.

3. Byproduct material under (C), (D), . (E), (F), and (G) will'be used
for processing, mixing or compounding, and distribution of pre-
pared radiopharmaceuticals to authoriced recipients.

4. Byproduct material listed under (11) will be redistributed in
accordance with the statement in Section 170.31 (3G) of 10 CFR,
Part 170. See supplement to Attachnent #2.

-1-
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Attachment #2

I tem 6b-NRC-313 M

1. General Requirements of 30.33

a. Authorized Purpose of Act:

The intention of Pharmaco Nuclear, Inc. is to act as a compounding and dispensing
Radiopharmacy. Criteria for this purpose has been published by the NRC and is
contained in the NRC outline " Supplemental Information Required for Licensure of
Compounding and Dispensing Radiopharmacy". It is the further intention of Pharmaco

- Nuclear, Inc. to work with drugs approved by the FDA and contained in Groups I,
II, IV, and V.

Radiopharmaceuticals distributed for human use shall be:

1. Repackaged from radiopharmaceuticals that are the subject of an FDA - Approved
NDA or for which an IND has been accepted by the FDA.

2. Prepared from generators and reagent kits that are the subject of an FDA-
approved NDA or for which an IND has been accepted by the FDA.

If IND radiopharmaceuticals and radiopharmaceuticals prepared from generators
or reagent kits that are under IND status, these drugs will be dispensed:

1. In accordance with directions provided by the sponsors of the IND, and

2. Only to physicians who have been accepted by the sponsors of the IND to
participate in clinical evaluations of the drug, and

3. With the understanding that the physician is responsible to the sponsors
of the IND for use of the drug in accordance with protocols established by
the sponsors, and for reporting the clinical information obtained through
the use of the drug.

2. The Applicant Subuits Evidence That:

The radiopharmaceutical containing byproduct materials will be compounded,a.
labeled, and packaged in accordance with the Federal Food, Drug, and Cosmetic
Act.

Pharmaco Nuclear, Inc. does not at this time propose to manufacture reagent kits
to other radiopharmaceuticals starting with raw materials. It is our intention
to prepare radiopharmaceuticals which have been manufactured by manufacturer's
such as Squibb, Abbott, CIS , Cambridge Nuclear, Mallinckrodt , Diagnostic Isotopes,
New England Nuclear, Medi-Physics, Amersham, and to distribute these products in
unit dose form to nuclear physicians and nuclear medicine departments licensed to
use them. We are a licensed pharmacy and the unit dose will be treated as pre-
scription. The labeling and dispensing of such prescriptions meet FDA requirements
as specified in Federal Food, Drug, and Cosmetic Act, Section 503.

-2-



, _ _

C ('.

.

Attachment #2 Continued

b. Licensed Pharmacy

Enclosed is photostatic copy of our pharmacy license from the state of Missouri
(Appendix 1).

c. Each package will contain the statement, "This radiopharmaceutical is
licensed by the U.S. Nuclear Regulatory Commission for distribution to persons
licensed pursuant to 35.100 Group I, or Group II, or Group IV, or Group V of
10 CFR, Part 35."

d. Pharmaco Nuclear, Inc. does not intend to dispense radiopharmaceuticals
.that cannot be assayed by use of a dose calibrator, i.e. Carbon 14.

A photostatic copy of the FDA approved package insert utilizing the manu-c.

facturer's package insert will be forwarded to each user.

3. The applicant submits information on the radionuclide, chemical and physical
form, packaging including maximum activity per package and shielding provided
by the packaging of the byproduct material that is appropriate for safe handling
and storage of radiopharnaceuticals of group licensees:

Byproduct Max. mci
Material Chemical / Physical Form Per pkg.

Group I

Iodine 125 Sodium Iodide Solution / capsule 0.5 mci
Iodine 131 Sodium Iodide Solution / capsule 1.0 mci
Iodine 125 Human Serum Albumin Solution 0.5 mci
Iodine 131 Rose Bengal Solution 0.5 mci
Iodine 125 Triolein Solution / capsule 0.5 mci
Iodine 131 Triolein Solution / capsule 0.5 mci
Iodine 131 0-Iodohippurate Solution 0.5 mci
Chromium 51 Sodium chromate solution 0.5 mci
Technetiun 99m Sodium Pertechnetate Solution 70.0 mci..
Mercury 197 Chlormerodrin Solution 0.5 mci

~

Iodine 125 Sodium Iothalmate 0.5 mci

Group II

Iodine 125 Sodium Iodide Solution / capsule 0.5 mci
Iodine 131 Sodium Iodide Solution / capsule 2.0 mci
Iodine 131 Human Serum Albumin Solution 0.5 mci
Iodine 131 Macronggregated Albumin Suspension 1.0 mci
Iodine 131 Rose Bengal Solution 1.0 mci
Iodine 131 0-Iodohippurate solution 2.0 mci

-3- OMO7
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Byproduct Max. mci
laterial Chemical / Physical Form Per pkg.

Chromium 51 Sodium Chromate Solution 0.5 mci
Gold 198 Elemental Gold Colloidal Suspension 1.0 mci
Fkrcury 197 Chlormerodrin Solution 1.0 mci
Selenium 75 Selenomethionine Solution 2.0 mci
Strontium 85 Nitrate or Chloride Solution 0.1 mci
Technetium 99m Sodium Pertechnetate Solution 70 JLmCJ,._ -0
Technetium 99m Sulfur Colloid 10.0 mci
Technetium 99m Macroaggregated Albumin Suspension 8.0 mci'
Tec.hnetium 99m Polyphosphat e, S t annous / Solution 30.0 mci
Technetium 99m Diphos phonate , S tannous / Solu tion 30.0 mci
Technetium 99m Pyrophosphate , S tannous / Solution 30.0 mci
Technetium 99m Iron-Ascorbate-Diethylenetriamine 30.0 mci

pentaaceite acid / solution
Technetium 99m Diethylenetriamine pentancetic 30.0 mci

acid Stannous / Solution
Technetium 99m Human Serum Albumin Microspheres 8.0 mci
Ytterbium A69 Pentetate Trisodium Calcium 6.0 mci
Technetium' 99m Human Serum Albumin Solution 30.0 mci
Technetium 99m Methylene Diphosphonate / Solution 30.0 mci
Technetium 99m Gluceptate, Stannous / Solution 30.0 mci

.

Group IV

Iodine 131 Sodium Iodide / Solution or Capsule *30.0 mci
f'3D

Group V

Iodine 131 Sodium Iodide / Solution or Capsule *200.0 mci
ko 195

.

'
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*These therapy doses will remain in their original containers and shielding
devices as supplied by the commercial manufacturer.

Therapeutic quantities of gold - 198 and phosphorous - 32 will be ordered for
the hospitals on a demand basis. For this reason, they will be dispensed in
their original containers. Both diagnostic quantities of oral Iodine Solution
and diagnostic I-131 Capsules will Wiso be dispensed in the original containers
as -supplied by the original manufacturer.

Personnel dispensing therapeutic quantities of liquid I-131 Iodine will be
instructed to wear gloves and to perform this operation in the fume hood.
There will be an L-Block drawing station in the fume hood with 2" leaded glass
and 2" lead. The Iodine will be drawn behind it.

- The lead unit dose container in which the radiopharmaceutical will be placed
provides an effective thickness of 0.92 cm, for medium or high energy pharm-
aceuticals.

4. The label af fixed to each package of the radiopharmaceutical will contain information
as to the radionuclide, its chemical form, the quantity and the date of assay.
The label affixed to each package or the leaflet or brochure which accompanies each
package will contain a statement that the radiopharmaceutical is licensed by the,

!

U.S. Nuclear Regulatory Commission for distribution to persons licensed pursuant
to 35.14 and 35.100 Group I, or Group II, or Group IV, o,r Group V of 10 CFR, Part 35.
See Appendix 3 for labels.

,

5. Pharmaco Nuclear, Inc. at this time does not in' tend to manufacture generators or
reagent kits. Should Pharmaco Nuclear, Inc. anticipate the manufacture of gen-
erators or reagent kits, we would meet all FDA and NRC requirments. (e.g. we
would apply to the FDA for an IND and to the NRC for the appropriate license'

amendment.)

6. Packaging of radioactive material for transport and transportation of radioactive
material:

Pharmaco Nuclear, Inc. will comply with applicable regulations for packaging
and transportation of radioactive materials as specified in Title 10 Part "71,
Department of Transportation 49 CFR, Parts 170 - 189, and 14 CFR, Part 103.

All of the radionuclides which the nuclear pharmacy will work with are under trans- '

port groups III and IV. All quantities are under the Type A specification.

Vehicle :

Vehicles will be placarded in accordance with Department of Transportationa.
regulations,

b. The number of packages of radioactive material in the vehicle will never
approach a transportation index of 10.

Packages of radioactive material bearing " radioactive yellow II" or " radio-c.

active yellow III" will not be placed closer to passengers than is specified
in 40 CFR 117, para. 177.842.

e

-5- v

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



v
_ __

r

( (-...

.

7. Packaging of radioactive material for transport by a common carrier:

The radioactive material will be placed in packages (unit dose containers)a.
described in Appendix 2.

b. Absorbent material will be placed in the unit dose containers.

The dose container will be put into a fiberboard box with packing to preventc.
movement. The fiberboard box will be sealed with fiber tape. The dimensions
of the box will be not less than 4 inches on a side and will conform to the
requirements set forth in 49 CFR, Parts 170-189.

d. The appropriate radioactive label will be applied to the outside of the
box. Determination of the transport index is accomplished by placing the
package 1 meter distant from a calibrated GM tube and reading the trans-
portation index on the scale in mr/hr.

A shippers certification for radioactive material will be effected and attachede.

to the package.

8. Packaging of radioactive material for transport to immediate area hospitals:

The radioactive materials will be placed in packages described in Appendix 2.a.

b. Transportation boxes made of hard wood inch thick which have been tested
to withstand a force of 1000 G's. These boxes will be positively sealed
when used to transport radioactive material,

c. All labeling requirements set forth by DOT will be met.

9. Sealed Sources

The scaled calibration sources will be tested for leakage every six monthsa.
by the radiation safety of ficer.

10. Description of procedure for ordering radioactive naterials for recaipt of
materials during off-duty hours and for notification of responsible persons upon
receipt of radioactive material:

a. Ordering of Radioactive Materials

| 1. Orders for radioactive material will be initiated by the radiopharmacist.
|

| 2. Orders will be placed only af ter determination that the additional
activity will not cause the maximum possession limits to be exceeded;
taking into account precalibration of the radiopharmaceutical,

b. Receipt of Radioactive Materials

1. All incoming shipments of radioactive material will be monitored
by a radiopharmacist. Disposable gloves will be worn when performing this
p rocedu re . The package inspection procedure will:

-6-
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a. Include a survey of the package surface to determine that radiation
levels do not exceed 200 mR per hour, and

b. Include a wipe sample of the outside of the container and a wipe of
I the final source container. These wipes will be counted for one minute

)in the well counter and contamination above 100 DPM will be reported -

to the radiation safety of ficer. The results of these wipe tests will
be recorded in the Radionuclide Log Book.

The packing material will be monitored for contamination prior to
|

c.

disposal by nonradioactive methods. (If any contamination is found,
the packing material will be placed in the radioactive waste storage
area.)

2. All shipments of radioactive material will be unboxed and placed behind
the proper shiciding. The Radionuclide Log Book will be utilized to
record the following"

Wipe test (Negative or Positive), radionuclide, manufacturer, nuclear.
pharmacy control number assigned to the item, assay, assay date, volume,
lot or control number of manufacturer, date received, expiration date,
disposal method, and date.

After the appropriate entries have been made in the log book, the manu-
facturer's duplicate label will be attached to the radiopharmaceutical
lot control sheet,

Receipt of Materials During Off-duty Hours:c.

In th e S t . Louis area the bulk of the radioactive drugs delivered to our
pharmacy will be delivered by Purolator or Gelco. These couriers do have
night delivery service.

The delivery services mentioned will be given a key that will open the building
into the reception area of the radiopharmacy. They will be instructed in
writing to leave the radioactive drugs in the reception room and lock the door
upon departure. The key given to them will not open the radiopharmacy lab
and/or the isotope storage area.

n

All procedures for picking up, receiving, and opening of packages as stated
in part 20 - 205 will be followed .

11. Recor is

a. Radiopharmaceutical Product Worksheet

A radiopharmaceutical product worksheet will be prepared for each radio-
pharmaceutical prepared in-house (from manufacturer's kits) . In-house
preparation is defined as any process other than drawing a dose from a vial
purchased from a commercial pharmaceutical house and the definition of an
in-house preparation shall include the elution of a commercially available
generator system. The radiopharmaceutical worksheet shall include:

Date of prepartion, time of preparation, calculations for determining con-
centration, volume, and the radiopharmaceutical control number prefixed by
the letters PR (these are doled out consecutively).

-7-
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The final product will be shielded by a lead container and will be labeled
to include:

Name of radionuclide, chemical form, time of preparation, assay (total ellli-
curies or microcuries), volume, concentration (mci /ml or uCi/ml), control
number, and expiration date if applicable,

b. Radiopharmaceutical Lot Control Sheet

Each time a dose is drawn from a lot, the appropriate entries will be made.
The entries on the radiopharmaceutical lot control sheet will include:

Date, hospital, prescription number, activity dispensed, volume dispensed,
volume remaining, calibration time, initials of the radiopharmacist dis-
pensing the drug.

c. Radionuclide Log Book

All radionuclides received from outside sources shall be entered on the
Radionuclide Log Book. The following will be entered:

Wipe test (negative or positive), radionuclide, manufacturer, nuclear pharmacy
control nunber assigned to the item, assay, volume, assay date, lot or
control number of manufacturer, date received, expiration date, disposal
method and date.

Af ter the appropriate entries have been made in the lo'g book, the manu-
facturer's duplicate label will be attached 'to the radiopharmaceutical lot
control sheet.

d. Generator Log Book

The extra manufacturer's generator label will be attached in this book,
along with the day of receipt, wipe test results, sequential in-house lot
number and disposal method and date. The lot number assigned will be pre-
fixed G .

c. Prescription Form

All radiopharmaceuticals dispensed from the radiopharmacy shall bear a
prescription number and the proper label. The prescription shall include:

Name of patient or hospital, procedure (e.g. brain scan), radiopharmaceutical
lot or control number, assay and date, time of assay, present strength,
activity requested, amount dispensed, dose calibrator reading, initial of
radiopharmacist dispensing the drug, name of physician, and the date.

Each prescription will be given the next consecutive prescription number
from a Bates numbering machine. The machine will stamp the number in trip-
licate and then automatically advance. The prescription will contain one
numb e r , the label for the prescription will contain the duplicate number,
and the prescription record book will contain the triplicate number.

-8-
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f. Labels

The prescription label will include:

Name of radionuclide, chemical form, time, date, total activity, volume,
prescription number, and name of requesting physician (see Appendix 3).

12. Quality Control

a. Radiochemical Purity

Radiochemical purity for products prepared in-house will be determined by
using paper partition chromatography with the appropriate solvent system.
The radiochromatogram will be developed and the results will be recorded
on -the radiopharmaceutical work sheet for the product,

b. Microscopic Examination

For preparations of colloids or particles, a microscopic examination routinely
will be performed. Products which show an abnormal appearance will not be
dispensed or utilized for human use.

c. Radionuclides

1. 99 Mo/99m Tc Generator

a. Source-Reactor and/or fission Molybdenum 99/ Technetium 99m gen-
erators will be purchased from manufacturers possessing an approved
NDA for their generator.

b. Molybdenum breakthrough - the sodium pertechnetate elutions will be
checked routinely for molybdenum breakthrough. This test will be
performed by enclosing the pertechnetate vial in a shie'id thick
enough to prevent penetration of the 142 key gamma of Tc-99m, but not
the much higher energy gamma of Mo-99. This product will then be
counted in a dose calibrator and no eluant will be used that does
not meet or exceed the NRC requirements (not more than 1 uCi of 99-Mo
per 1 mci of 99m-Tc or not more than 5 uCi of 99-Mo per dose) .

c. Alumina breakthrough - the sodium pertechnetate elutions will be
checked routinely for alumina breakthrough using the Aluminum Ion
Indicator Kit by New England Nuc1 car, Cat. No. NRP-122. If the Inten-
sity of the center spot of the sample is less than that for the center
spot of the standard solution, the cluate contains less than 15 ug/mi
of Aluminum. If the center spot of the sample is greater than that
of the standard, we will use the colormetric reaction developed by
using aurin tricarboxylic acid. No cluate will be used if it exceeds
15 micrograms of alumina per milliliter of cluate.

d. Assay - Radioassay procedures for the sodium pertechnetate will be
performed on each cluate utilizing a dose calibrator.

e. If anything other than a clear solution is ever cluated from the
generator, it will not be used.

-9-
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f. Manufacturer's directions for eluting the generator will be strictly
-followed.

2. All other radionuclides in Groups I, II, IV, V,
,

All radiopharmaceuticals prepared in-house will be prepared exclusivelya.
from radiopharmaceuticals which are the subject of an FDA-approved
NDA ("New Drug Application") or for which an IND (Notice of Claimed
Investigational Exemption for a New Drug") has been accepted by the

|
FDA; or

! b. -Prepared from generators and reagent kits that are the subject of an
FDA approved NDA or for which an IND has been accepted by the FDA.

If the radionuclide contains particles, appropriate microscopicc.

examination will be done to determine the product's usability.
- d. Radioassay procedures will be done using a_ dose calibrator and each

~

individual dose will be assayed and recorded prior to patient use.

' Radiochemical purity will be verified using paper chromatography.e..

f.. In all cases the manufacturer s directions for preparation, storage,
and use will be followed.

g.. Radionuclides which are not pharmaceutically refined:

1. As stated previously, we do not plan on using any radionuclides
which are not pharmaceutically refined.

2. If, at a later date, we decide to use such radionuclides, this
will be the procedure we will follow:

4

a. We will notify the NRC for a license amendment.
,

b. We will apply to the FDA for an IND.

c. For new radiopharmaceuticals, toxicological and pharma- - t

j ceutical test will be run by David A. Hurwitz, Ph.D.

It

e
;

i
.

N

'

U
;

4
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Supplement, Attachment #2

For authorisation to redistribute in-vitro test kits as described in Section 31.11
(9) (1) - (b) and prepackaged individual doses to physicians licensed pursuant to
Section 35.31 of 10 CFR, Part 35 the following information is submitted:

1. We confirm that:

a. We plan to obtain prepackaged in-vitro test kits as described in
Section 31.11 (9) (1) - (b) for redistribution to specific licensees.

b. We will insure that labels or brochures associated with the kits do not
reference general licenses or exempt quantites or those sections of NRC
regulations that authorize a general license,

c. We will insure that the labeling will conform to the requirements in
Section 20.203 of 10 CFR Part 20,

2. We confirm that the " Warning" statement will not be used on products
distributed to specific licensees.

We do wish authorization to redistribute to general licensees. The following
information is submitted in support of this request.

3. We confirm that: -

In-vitro test kits to be redistributed to persons generally licenseda.

pursuant to Section 31.11 of 10 CFR Part 31 will be obtained only from
manufacture rs / dis tributors Jicensed pursuant to Section 32.71 of 10 CFR
Part 32.

b. We will not alter the labeling or packaging of these kits,

We will insure that manufacturer / distributor supplied leaflets or brochuresc.
with radiation safety instructions accompany all kits to our customers.

4. We Confirm that:

Prepackaged individual doses to be redistributed to physicians generallya.
licensed pursuant to Section 35.31 of 10 CFR Part 35 will be obtained only
f rom manu f act ure rs / dis t rib ut ors licensed pursuant to Section 32.70 of
10 CFR Part 32, and

b. We will not alter the labeling or packaging of these individual doses.

-11-
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Attachment #3.. >

Training & Experience

:

Item 8-NRC-313M

liA>E PREVIOUS LICENSE NUMBER

Cary R. Redmore , .B.S. , R.Ph. 24-16617-01 MD

David A. Iturwitz, Ph.D. , R.Ph. 34-16405-01 MD
.

'-Te rry O llara, B.S. , R.Ph. 24-16617-01 MD
12-17190-01 MD
34-16405-01 MD

Richard E. Keesce, Pharm. D. , R.Ph. 24-16617-01 MD
12-17190-01 MD
34-16405-01 MD

Frank 11. ' Comer, B.S. , Physicist 24-16617-01 MD
12-17190-01 MD
34-16405-01 MD -

Willi sm 11. }lcliugh , Ph. D. , . R.Ph . 12-17190-01 MD
*

37-18467-01 MD

f

,

i .

t
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.$ Attrchment #4
-

) _Ltam 9-IIRC-31Y1 'U'**''**''''****'*''''_'''"**ml
W'' ,m -.. w u-t w rs eao'actro

rue os suste wu= st e ano~ sensrrevery sauce wmoow emcssess use
~ .s a. avan aus car e a. r<-o .-- s tw-,- .-.r-s ,3

.f .' t
1 i

) | Dose Calibrators |1-4 . Beta ,uCi - Ci i Ion-Chamber Measuring
Picker - 632-507 iGama | 6 Electro- 1|

j j | meter |
, l-

- 1 |Gama N/A 2" x 2" NAI '

Picker Spectroscaler !IV Model 023436 & (TL) Crystal '

Measuring
d

: Shielded Well Counter

Victoreen " Cutie Pie" 1 Alpha 1 - 2500 0.00025 Surveying &
740-F Beta Mylar Monitoring

Gaum.a
1I 2

{-
Victoreen 491 1 Beta 1 - 100 30 mgm/cm survey &
Low Level Survey Gama Monitoring
Meter

5Victoreen 495 L Beta 0-5x10 CPM 30 mgm/cm Monitoring
- Frisker Laboratory Gama

Monitor

i.

.

$

.

1.

.

.

h

.

!.

| I
'

. .

I i

$ -
,

4 |
|i '

-
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ATTACll!Ettr #5

1. Well _ Counter (Scintillation Detector)

The well counter will be calibrated before use by utilizing the manu-
facturer's stated procedure.

2. Calibration of Dose Calibrator

See Page 15

3. Survey Meters and Radiation Monitors

See Page 16

.

- 14-
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CALIBRATION OF DOSE CALIBRATOR

,

A. Sources Used for Linearity Test:

Check as appropriate

First elution from new Mo-99/Tc99m Generator
OR

X Other* (specify) 400 mci'

-B. Sources Used for Instrument Accuracy and Constancy Tests

Radionuclide Activity (mci) Accuracy

57 Co 5.0 5%

133 Ba . .250 5%

'

137 Cs .200 5%

Other

:C. X The procedures described in Section 2 of Appendix D, NRC Regulatory Guide
10.8, will be used for calibration of the dose calibrator.

OR

Equivalent procedures are attached.

- Must be equivalent to the highest activity used.*

-15-
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.. CALIBRATION OF SURVEY INSTRUMENTS

Check Appropriate Items -

X 1. Survey instruments will be calibrated at least annually and following
repair.

X~ 2. Calibration will be performed at two points on each scale. The two points
will be approximately 1/3 and 2/3 of full scale. A survey instrument
may be considered properly calibrated when the instrument readings are
within t 10% of the calculated or known values for each point checked.-

Readings within ! 20% are considered acceptable if a calibration chart or
graph is preparea and attached to the instrument.

X 3. By a consultant or outside firn

(i) Name Pharmaco Nucicar, Inc.
.

(ii) Location 1734 East 63rd Street, Kansas City, MO 64110

(iii) Procedures and sources
.

X have been approved by NRC and are on file in License #24-16617-01 MD

are attached

Pharmaco Nuc1 car, Inc. of Kansas City has purchased an extra Victorcen " Cutie Pie"
740-F and on extra Victorcen 491 low level survey meter to be used as loaners. These
calibrated loaner survey meters will be sent to St. Louis, MO, before theirs are
returned to Kansas City for calibration.

.

A

I

-16-
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Attachment #6

1. Personnel !!onitoring Devices

Type Supplier Exchange Frequency

A. Whole body, film R.S. ' Landaue r, Jr. & Co. Month ly

B. Finger, TLD R.S. Landauer, Jr. & Co. Monthly

2. Bioassay

For our bionssay programs, action levels, frequency of bioassay, and actions to ,
be taken if those levels are exceeded will be in accordance with U.S. NRC
Regulatory Guide 8.20, Application of Bionssay for I-125 and I-131.

Bionssays for thyroid uptake will be obtained with a Picker Nuclear Magnascanner
500. Ikasurements of the thyroid will be taken using a flat field collimator and
spacer bar, and will be compared to a thyroid capsule housed in an appropriate
thyroid phantom to take into account tissue attenuation from the employees neck.

3. A record of bioassay results on the above test will be maintained. Records will
contain the nanc of the individual, results of testing, and date.

All positive bioassay results will be investigated. Corrective actions taken to
prevent further uptake will be documented in accordance with Section 20.103, 10
CFR, Part 20.

|

!

()s3'lf77
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ATTACIDIENT #7

Item 11 NRC 313M Facilities and Equipment -

Pharmaco Nuclear has leased approximately 1300 square feet for use as a pharmacy
on the ninth floor of a free standing building located:

100 North Euclid Avenue, Suite 900

St. Louis, Missouri 63108

A sketch of the floor plan and equipment placement is attached to this written

description. The entire area is located on the ninth floor of a free standing

commercial building. Three sides of the pharmacy are located on outside walls.
The fourth side is adjacent to corridors in the most part with the pharmacists'

of fice and a portion of the drivers room adjacent to office space leased by
other tennants. The floor and ceiling are reinforced concrete slab with a

minimum thickness of four inches.

The rooms are:

A. Pharmacist Office - 162 ft use by the pharmacists to conduct day to day
business.

2B. Ilot Lab - Approximately 240 f t This area will be used for storage of all.

radioactive material including radioactive waste storage. Benches are pro-
vided on the outside wall for generator storage and elution. All actively

used generators will be housed in auxilary shielding provided by the manu-
facturer. Five 1/2" thick lead barrels 16" in diameter and 24" high are
provided for storage of radioactive waste. The barrels have 1/2" bottoms

and lids and will be located along the outside wall as shown on the attached
sketch. A fume hood will also be located along the outside wall which will

be utilized for storage of 133-Xenon and I-131. A 2 inch thick lead L-block

with 2 inch thick leaded glass drawing station will also be located in this

fume hood. This fume hood will be ducted independently of other ventilation
in the building. Twelve 2" x 4" x 8" lead bricks as well as approximately 20
pieces of lead 1/2" thick of various dimensions (12"x12", 4"x8", etc) are

provided for auxilary shielding as needed. The door to this area has a dead
bolt lock with keys made available only to authorized pharmacists.

-18-
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2C. Radiopharmaceutical Dispensing Laboratory - Approximately 500 f t ,

| This area will be utilized for the preparation and dispensing of radio-
ph armaceuticals . Two drawing stations will be located as shown on the
attached sketch. Each drawing station will consist of: Leaded glass L-

Block shield consisting of 1" thick lead with 2 sheets of x-ray lead glass,
a dose calibrator, 1/2" thick lead bin 10" x 18" and one set of 12" ring
forceps.

Technetium and Technetium products will be cluted, prepared, and stored in
elution vial shields supplied by Mallinckrodt, New England Nuclear, and
Squibb, all of which have a minimum of 1/4" thick lead. The refrigerator
will be utilized for storage of both radiopharmaceuticals (in appropriate
shielding) and cold kits needing refrigerated storage. Quality Control as
well as shipping and packaging will be done in this area.

D. Business of fice - Approximately 160 f t .

E. Drivers Room - Approximately 160 ft Holding area for delivery personnel with.

a dead bolt lock on the door into the dispensing area.

I
I

I

!

l

i
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RADIOPilAILMACY

OUTSIDE WALL

h 9' y 19' 2. l 'M q
( _._

Business Office

(B) (C) (D)-
,

OUTSIDE %.DUTSIDE
WALL WALL

Drivers Room
* (E).

\*
Q

'

Radiopharmaceuticalil0T LAB y~~,

Dispensing Laboratory
,Radio-

pharmaceuti -

Restcal Storage
,,,

Radioactive
fflallWaste

Storage |

]'
Itall

-
,

Pharmacist Office
~

T (A) Adjacent office Space

J L.

f 18'
=}

* Dead Bolt Locks

Total area approximately 1300 square feet
Located on the ninth floor of a f ree standing building

Scale 1/8"= 1'
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Attachment #8

1. Training program required for personnel who are involved or associated with the
use of radioactive materials,

a. Training of the pharmaceutical staff working with radioactive material in
the nucicar pharmacy will consist of formal courses in (1) principles and
practices of radiological safety, (2) radioactivity measurement, standard-
ization and monitoring techniques and instruments, (3) mathematics and cal-
culations basic to the use and measurement of radioactivity, (4) radionuclide
identification, and (5) biological ef fects of radiation. A minimum of thirty
hours study will be required which relates to recent NRC requirements; in the
absence of formal course training a minimum of three (3) months on-the-job
training under a licensed or approved program,

b. The only other personnel working in the nuclear pharmacy will be delivery
personnel. They will not be working with any dispensing act. These per-
sonnel will receive on-the-job training and in-house lectures on the principles
and practices of radiological-biological effects of radiation. See additional
information on Request for Authorization to Collect Radioactive Waste,

c. All wor'<cra will receive complete indoctrination as to the specifics mentioned
in Section 19.12 of 10 CFR Part 19. *

d. All personnel will receive training before beginning work and annually there-
af ter or whenever there is a significant change in personnel duties, regu-
lations, or terms and conditions of the license change.

2. Routine Area Survey Program

An area monitor will be in continuous operation in the dispensing area ofa.
the nucicar pharmacy. It is equipped with an audible and visual alarm
system. The icvel of radiation which acts as a trip for the alarm may be
varied from 0.1 mR/hr to 100 mR/hr.

b. Portable survey meters are on hand to check packages, suspected spills, small
area contamination, etc. These will be utilized on an as need basis. The
meters are (1) Victorcen Model 491 meter with 491-30 GM Probe (or equivalents)
and (2) Victorcen Cutie Pie Model 740-F - suitable for detection of alpha,
beta, and gamma radiation. Acceptable icvels of contamination in unrestricted
areas when monitored with portabic survey instruments shall be 0.1 mR/hr.

c. The entire nucicar pharmacy, including uncontrolled areas, will undergo a
weekly procedure by pharmacy personnel which provides for wipes or smears
to be taken from floors, work tables, walls, work instruments, etc. These
samples will then be counted in the well type scintillation detectoy for one
(1) minute each sample. For smears the acceptable icvel per 100 cm for
beta-gamma emitters will be 100 dpm. Alpha emitters will not be used in
the nuclear pharmacy. A record of each survey will be maintained which will
show via a floor plan diagram where the smear was taken, the date, the level
of contamination, type of radionuclide contamination as determined by the use
of the single channel analyzer.

-23-
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Attachment #8 Continued

d. Radioactive contamination levels greater than those mentioned above shall
be cicansed or controlled as soon as excessive levels are known. The area
will be posted and barricaded immediately to maintain good radiological con-
trol and to prevent unnecessary access by personnel. Adequate protective ,

apparel will be utilized by persons in areas designated as contaminated un-
til such areas are cleaned,

c. Our dispensing area and hot lab will be monitored daily using a suitable
portable survey inst rument. In addition, all laboratory areas will be surveyed
weekly using the same survey meter.

3. Scaled Sources

It will be the responsibility of Frank Comer, B.S. , to check our sealeda.
sources for possible Icakage every six months. Mr. Comer is licensed to
perform leak and wipe tests under license #12-17190-01 MD.

4. Description for ordering and receipt of radioactive materials during both open
and of f-duty hours is described under Attachment 2, Item 10.

5. Packaging of radioactive materials is described ~under Attachment 2, Items 6, 7,
and 8.

6. All persons working in the nuclear pharmacy will be required to wear a body'

badge and a TLD finger badge.

7. All the radioactive doses must be drawn up in one of the dispensing areas.

8. Laboratory Rules for Use of Radioactive Material

We will follow the laboratory rules described in Regulatory Guide 10.8,a.
Appendix G, Guide for Preparation of Applications for Medical Prograns, with
the following modifications:

1. The use of syringe shields for the preparation and dispensing of radio-
pharmaceuticals

2. Assay each vial and/or syringe containing radiopharmaceutical preparations
prior to distribution.

9. Emergency Procedures

a. Emergency Procedures will be posted in all laboratory areas where radio-
active materials are used. The Emergency Procedures in Regulatory Guide
10.8, Appendix 11, will be used for this purpose.

'
10. Liaison Phone Numbers

Radiation Safety Officer llome: ( )

{ Office: ( )

-24-
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St. Louis Police ( )

St. Louis Fire ( )

USNRC Region III Compliance ( ),

!

11. Posting

Posting of radiations at the nuclear pharmacy shall be in accordance with
applicable regulations. Radiation signs shall bear the radiation symbol of
authorized color and background and wording consistent with regulations.
Additional wording to describe the situation or to provide additional information
is authorized on the sign but not on the radiation symbol.

NRC form 3 will be posted in a sufficient number of places to permit workers to
observe a copy on the way to and/or from work. We will post other signs , wording,
or other instructions as deemed advisable by the Radiation Safety Officer.

12. A perpetual monitoring of inventories of radioactive materials utilized by the
nuclear pharmacy will be performed by nuclear pharmacy personnel to assure that
the pharnucy does not exceed possession limits. The pharmacy may also be in-
ventoried periodically by the Radiation Safety Of ficer to insure compliance with
limits of possession.

13. See Appendix #5 for the safety and procedural manual. The manual will be given
to each employeo (a personal copy) and a copy will be kept in the nuclear pharmacy
at all times.

I
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1. Liquid Waste Will Be Disposed of
p*

*

Check as appropriate
..

'

,

By consercial waste disposal service (See also No. 4 below)*

.

X In-the sanitary sewer system in accordance with Section 20.303 of 10 CFR
*

Part 20.
.

Other (specify):
..

1, _2. No-99/Tc-99m generators will be

i, Check as appropriate
.

Returned to the manufacturer for disposal
.

X Held for decay until radi,ation levels as measured 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 generators disposed

,

of as normal trash. (Note: this method of disposal may not be pra'ctical
for generators containing long-lived radioactive contaminants).

.

Disposed of by commercial waste disposal service (See also No. 4 below)
-

,

Other (specify):

-3. Other Solid Waste Will Be

Check as appropriate

X Held for decay until radiation levels as measured with a low-level survey
meter and with all shielding removed, have reached background levels. Alla

radiation labels will be removed or obliterated and the waste will be dis-*

posed of in normal trash.

t

.
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I Dispord of by comunercial wasta disp: sci sarvica (Sr2 also No. 4 balow)
.

.T
\ .

Other (specify):
>

4 The comunercial waste disposal service used will be':.

RAD-Services. Inc. Laurel, Maryland 20810*

Name City & State Zip
-

NRC/ Agreement State License No.: NRC 37-1710-01 -

Maryland - MD-27-012-01
_

.

O

e

4

*

O

se

'
e e

e
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REQUEST FOR AUTHORIZATION TO COLLECT RADIOACTIVE WASTE

The following information is submitted in support of this request.

1. Packaging and Pick Up From Customers
..

Type of Radioactive Wastea.
.

&

Radioactive waste picked up will be comprised of plastic syringes, needles,
needle covers, and vials which have been used in Medical Nuclear Medicine
Programs. These items will represent solid waste, which has contained radio-
pharmaceutical substances, which are listed in Groups I, II, III, IV of 10
CFR, Part 35.100,

b. Pharmaco Nuclear uses a unique unit dose shield to transport dispensed
radiopharmaceuticals to Nuclear Medicine Programs (see enclosed letter
describing this shield). All multi-dose materials are transported in their
original shipping containers from licensed suppliers. These shields and
shipping containers are placed in " thick hard wood cases which have poly-
styrene foam inserts that accommodate the exact size of the shield or con-
tainer, and have been tested to withstand a force of 1,000 G's. These boxes
are positively sealed when used to transport radioactive materials.

A complete description of our method for transporting material to immediate
area hospitals can be found in application for Byproduct Material License
No. 24-17716-01MD, Appendix 2, dated 6/12/76. We will transport radioactive
waste in precisely the same manner that the original radiopharmaceuticals
are transported to the customer. Only waste syringes, needles, needle covers,
and vials _will be accepted for pickup, if they have been returned to their
original containers after use, and placed in the wooden containers for return
to the radiopharmacy. Enclosed please find the step-by-step procedures for
handling of radioactive waste. One procedure will be used at the radio-
pharmacy, by the licensed user, and one procedure will be supplied to the
Nuclear Medicine Technologist in charge of the program being supplied by our
firm.

c. The individual handling the radioactive waste will be a registered or
equivalently trained Nuclear Medicine Technologist at the hospital. The
individual handling the radioactive waste at the radiopharmacy will meet that
criteria for training established in our application for Byproduct Material
.LPeense No. 24-16617-01MD, Attachment 9, dated 6/12/76. The individual
tiansporting the above material will at no time handle radioactive waste.

ex' cept to transoort the material back.co the radiopharmacy.

2. Storage Facilities
.

please see enclosed, sketch of storage area. Bins for the storage of waste
syringes, needles, needle covers, and vials will be located along the outside
wall of the storage area. Since this building is free standing and waste will
be stored above ground level, external exposure to the outside is not a problem.
We are located on the ninth floor and the nearest structure is over 100 feet
away. Five bins will be used:

-28-
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Bin 1 and 2 For 99m-Tc waste (very short lived materials), %" lead on all sides.

Bin 3 and 4 For 1-131, 133-Xe (shortlived materials), h" lead on all sides.

Bin 5 For 59-Fe, 169-Yb, 75-Se, 51-Cr, (intermediate lived materials), "

lead on all sides.

Bins will be double compartment bins so that the material being stored can be saved
for a predetermined time for decay before disposal procedures are initiated. Since
95% of the waste material returned will be 99m-Tc syringes, needles, needle covers,
adequate storage will be available through the use of these bins.

. - - -

3. Method of Ultimate Disposal

Short lived and very short lived materials will be disposed of by storagea.
until the material has reached background levels as determined by the use of
a low level survey meter.

Very short lived materials, i.e., 99m-Tc waste.

.

Procedure:

1. A \" lead two compartment bin is provided. Each compartment of the bin
is lined with a sturdy plastic bag. The volume of each compartment will
accommodate well over the number of waste units returned in any one week.

2. Waste syringes, needles, and needle cov'ers will be collected in one
section of the bin for one week (7 days). The beginning of the second
week, the second section of the bin will be used for collection of waste
uni ts . The third week, the material in the first section of the bin will

; be removed in its plastic bag, surveyed to confirm that it has reached
background levels with a low level survey meter, and disposed of in thei

normal trash. Survey meter readings for background and for measurements
on the decayed material will be recorded. This weekly rotational method

}
will insure that the material will have decayed for a minimum of 28
half lives.

|
'

s

|
Short lived materials, i.e., 133-Xenon, 131-I

The same procedure will be followed for these materials with the exception
that the thickness of lead in the bin will be \" and the storage interval
will be 6 months. For the 8 day half life 131-Iodine this will representa

storage for 22.8 half lives.
,

|
Intermediate lived materials, i.e., 169-Yb, etc.

I
1 A \" lead bin is provided for storage. !!aterial will be collected until

this bin is full and the material will be shipped to a commercial waste
L material ven' dor.
<
o

b. Name of Commercial Vendor
,

Rad-Services, Inc. NRC License No. 37-17010-01
.

;| 9381 C - Davis Avenue Maryland License No. MD-27-012-01
Laurel, Maryland 20810

I
a
$ -29-
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c. Step-by step procedure for the safe handling of radioactive waste material.,

It must be emphasized that used unit dose material represents very low level
radioactive waste. With the exception of vials, which have contained radio-
pharmaceuticals, the syringes will have been flushed out with patient blood
in the process of injecting the patient. Also, because of the routine of a
radiopharmacy, these materials will be retrieved 24 hourn 'af ter use; therefore,
the 99m Tc products will have decayed at the user sight for three half-lives.-

.

Those vials retrieved as waste represent a very small portion,of the waste in
this system. Examples of vial waste would be 131-I oral therapy vials,169-Yb
DTPA vials, 51-Cr vials, 133-Xenon vials, and 131-1 IHSA vials. This represents-
5% of the waste retrieved from.the customer.

It must also be pointed our that each unit dose syringe or vial is identified
by prescription number and radiopharmaceutical. This is required by state
pharmacy regulations. Therefore, returned, used materials are easily identi-
fiable.

The following procedure for handling waste or used syringes is supplied to
our customers:

.

Procedure For Returning Used Unit
Dose Containers To Pharmaco Nuclear

Pharmaco Nuclear has been licensed by the Nuclear Regulatory Commission to
pick up those materials which af ter use, represent radioactive waste. Only
those materials supplied to you by Pharmaco Nuclear may be returned to the,

pharmacy as was te. ~

A. Syringes, Needles, and Needle Covers

1. Af ter injection, return the needle cover to the needle, remove the
syringe from the syringe shield and return the syringe to the unit
dose shield provided. Make sure that the needle cover is firmly
seated on the needle.

2. Place the unit dose shield in the wooden case provided for return
to the pharmacy.

.

B. Unit Dose Vials

*1. Af ter use return the vial to its original shipping container and
place in the wooden case provided.

.

2. In those situations (usually 131-I therapy doses) that material has
been delivered to you in appropriate D.O.T. packaging, return the
vial to its container, replace in packaging, and scal.

.

9
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i PROCEDURE FOR RECEIVING WASTE AT PHARMACO NUCLEAR
d .

.

Returned unit dose shields mty contain used syringas and/or vials; therefore, it is

necessary for the individual checking in this material to wear disposable rubber gloves.,

1. Open unit dose shield, identify material (by Rx label).-

2. DumpusedunitdosecontainerdirectlyfromshieIdintobinprovided. Touch only
the outside of the unit dose shield.

j 3. Survey unit dose container for' contamination with a low level survey meter. If

4 a unit dose shield demonstrates activity levels greater than background, remove
from service, and place in storage area for decay to background levels. Prior to
reuse of the unit dose shield, survey meter to assure that it has attaiited back-
ground levels. Survey of returned unit dose shields is and has been a routine
practice in our pharmacies since their inception,

j

j .

'
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.
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TRAINING PROGRMt FOR DELIVERY PERSONNEL

Individuals who deliver radiopharmaceuticals and who collect radioactive waste

from our customers and trar. sport it to our facility will be required to attend
'

lectures before assuming their duties with or in the vicinity of radioactive
materials, annually for refresher training, and whenever there is a significant
change in duties, re gu l a t '.o s, or terms of the license. The training program

will be of sufficient scope to insure that all personnel will receive proper
instruction in the items specified in Section 19:12 of 10 CFR, Part 19 and will
inc lude :

A. Areas where radioactive material is used or stored
B. Potential hazards associated with radioactive materials
C. Radiological safety procedures appropriate to their respective duties
D. Pertinent NRC Regulations

E. The rules and regulations of the license

F. The pertinent terms of the license

G. Their obligation to report unsafe conditions
11 . Appropriate response to emergencies and unsafe conditions
1. Their right to be informed of their radiation exposure and bioassay results

Individuals hired as delivery personnel will have little or no experience; however,
they will be trained with respect to delivery, by an experienced radiopharmacist.
All initial deliveries and retrieval of used material will be by the pharmacist
who will train the delivery personnel on the job. As delivery personnel gain
experience, they in turn will be used to train new drivers at established accounts.

All rew drivers will accompany an experienced driver to each hospital we service.
A list of hospitals will be given to each new driver, and when he has made a
delivery with an experienced driver, he must check that hospital off of the list.
Tills LIST t!UST llE REPT IN Ti!E PilAHMACY AND MUST BE RETURNED TO Tile pilARMACIST IN

CllARGE WilEN IT IS COMPLETED.

) In addition to verbal instructions, each driver must be given written instructions.
These instructions shall include:

1. The sequence of hospital delivery i .e. this will be the order that the

hospitals appear on the shipping certificate.

-32-
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2. The number of doses to be delivered to each hospital. This number

should appear on the tape placed on the case. Check the names on

the deses if necessary.

3. Retrieve and bring back all cases and used dose containers. If the

dosc container still has the prescription on it, make sure that it

is not a dose with that day's date. Check with the Nuclear Medicine
technician to make sure that the dose with the day of delivery date
may be returned to the pharmacy.

4. Make sure when you leave your vehicle that all windows are closed and

that all doors are locked.

5. Deliver all doses to the Nuclear Medicine Department unless directed
othe rw ise . In consideration of the above, each driver is to be furnished

with written instructions for proper del'ivery to each institution
which se supply. These instructions shall include:

a. Where to park upon arrival at the hospital.
b. What entrance to enter the hospital by.
c. Whether to check in with security or not,
d. Route to take from entry into the hospital to Nuclear Medicine.

c. Area where doses may be left during off-duty hours, if not Nuclear
Medicine,

f. Any special instructions such as checking in at desk, special
area in Nuclear Medicine to leave doses, having security personnel
unlock doors, etc.

6. Each driver must have in his vehicle the instructions which we supply
in case of an accident.

7. Each driver must carry on his perscn, a company card, with the pharmacy's
addrcas and phone number.

In additian to the above, these individuals will be given the following written
inntructions. They will be required to read them and document that they under-

~% -33-
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stand them and will follow them.

Instructions for individuals collecting radioactive waste from our customers:

1. You may not pick up any radioactive waste from our customer which is not
comprised of material delivered by Pharmaco Nuclear, Inc. , to this cus'tomer.

2. , All material must have been returned to its original shipping container, and
packaging before you tre authorized to collect it. No loose material,

syringes, needics, vials, etc. shall be accepted by you for transport.

3. You shall not open any unit dose syringe shield, manufacturers shipping con-
tainer, or packaging containing the above during collection or transport
to the pFurmacy.

4. Upon arrival to the pharmacy, check in with the pharmacist on duty and
indicate that you have returned containers which may contain radioactive
waste materials.

It is our company policy that all new accounts are set up by an experienced
radiopharmacist, and that from time to time deliveries are made by the pharts-
cist. This is to establish a working rapport with the accounts, Nuclear
Medicine personnel, and to stay abreast of any changes in procedure, etc. which
may effect delivery, unit dose levels, licensing or change of established

procedures.

t
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.

- Method of T=. sting

.yrJnne
The attenuntion of 13..-I and 51-Cr .rn .--) rayr. b; d.e n .:pl: ,

1

Titi e f fec tive
containar was measured in a low level acintillation co .:tt rr.
thickne." and the dose rates / mci were es!culated u. in;; ::t::nJnrd techniauss.,

Both filn and active dosinetry were emp3 "d. to n.*ncurs th=> dose-rets.n
loaded 4th , 5 301 of 131-Ioune.

at 6", l' and one meter from the holde:

i Results:
1
.

The average ef fective thicknesa of th.) n,mpl .c.a 0 .' P m . o f
'

1
i 1.

lead. Lea, th,n 35 varistion was noted in rat, tion thr.,u,th 9'), 180,
and 270,desrees.

Tho: permistable levels for such ite rs, in cost Arreement States2.*

are: a. 2 crom in any one hour
b.100 mrom in an;. seven d:ya, or
c. 0.5 re:S in an/ one year.

woul 1 -eenin in any sai-
Since it a.", nears unlikel;r that these ite'.T
controll d sren for r. ore thin one (1) hwr durin.7 rou'Jne trinsit,

, londing e-1culstions ser based uy n th-> ' ara-/hr. The reaicles
|- for three conon isotoper are as follo n:'
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FACSIl!ILE LABEL

,

PilARilACO NUCLEAR, INC.
100 N. Euclid, Suite 900
St. Louis,}!issouri 63108

Hospital
Doctor Date
Radionuclide i

* Pharmaceutical Label for outer container
Procedure of unit dose. Extra copy
Lot Number i supplied for hospital
Assay As of I records.

IPresent Strength
Activity Needed !
Volume Dispensed i
Activity Dispensed
Dispensed by Rx
Patient Name
Use as directe.d by physician.

i
!

I
'

_. .w

s%ft99

Y This label is placed on
*

'"*|L'T Dr. the syringe.

- '

* *.*
x pharmaco nuclear ince J-

um-
Warning: This radiopharmaceutical is licensed by the U.S.
Nuclear Regulatory Commission for distribution to persons
licensed pursuant to 3514 and 35.100 Group I of 10 CFR
part 35 Syringe containing drug should be kept in this con-
tainer or witnin heavier shield. These labe1s are placed

Q on the container.,

@ Pharmaco nuclear ince J=mtuut

Warning: This radiopharmaceutical is licensed by the U.S.
Nuclear Regulatory Commissen for distribution to persons
icensed pursuant to 35.14 and 35100 Group 11. of to CFR
part 35. Syringe containing drug should be kept in this Cork
tainer or within heavier shield.

CW

D Ook

@ Phartnoco nuclear Inc. J=unu
Warning: This radiopharmaceutical is licensed by the U.S.
Nuclear Regulatory Commission for distribution to persons
1. censed pursuant to 35.14 and 35.100 Group IV of to CFR
part 35. Syringe conta rsing drug should be kept in this corw
ta.ner or within heavier sh.cid.

Group V materials will be shipped in their original shipping containers.

I
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i$ TYPE OR PRINT: COMPLETE APPLICABLE PARTS
' --

~ M:i' SENDER ' R50 LAB RECE!VER
'

-

., .

''~ '
License No.: License No.! .: License No.:,

ij .

; Permit No.: Permit No.: '. Permit No.:-

Name
*

. .: Name: SICnature
* .

tU Bldg.: Room: Transported Via: -{ Bldg.: Room:-

;Q. Signature: - .
Signature _

2 . _ , . . . . .
, ~

j'. P.O. No.: P.R. No.: .
-

'
,

-
... ,

| .?.
,

.: .. -

4

.' .

; i
.i I

: Isotope Fornula No. of Activity Total Activity mci Date Tim .'
.,

Conarci
} or.Name units per unit --

mci sender RSO rec. sender RSO rec.,

: | ,

(i
- 's

.

,

-

|;'-
.

[; .

, t

| j' - t ._ . !-

! f *

.4,

i i
! 2

| ( -

-
, .

)1

i F

!i

! )
-

-

i i RADIATION SURVEY . Incoming k'a ste.

! j' A. Surface:_ mR/hr; at 'l meter: _ mR/hr Shipment Transfer

| ]. B. Srearable contamination: Permit Pe r.7.i t
*

; i C. Surveyed by:_ ICC Labeling: Inventory Inventory
; !. University

i ~ Inventory
I

f Log Book Loq !!noi
'

i i .. . _ _ _ _ _ . .

'

1 R50 Lab In Out I 'A L a t. '

1 Inventory !nvirtory)
1
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PHARMACO NUCLEAR, INC.

SAFETY AND PROCEDURAL MANUAL
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This manual will be utilized as the guide to safety procedures
relating to the control and use of radionuclides in this nuclear
pharmacy.
It is the responsibility of each person who works for the nuclear
pharmacy to:
1. be fully acquainted with the safety regulations and emergency

procedures listed in this manual.
2. so conduct his work that he does not create a hazard to the

safety of himself/herself, coworkers, and members of the
public.

3. report immediately any unsafe working conditions to the radio-
pharmacist in charg'e and/or to the radiation safety officer.

Under normal operating conditions, it is expected that some of the
procedures contained in this manual will seldom if ever be in-
voked.-

The procedures and conditions of use of radioactive material may
change with time. When such changes occur they will be added
or deleted from this manual as required.

'
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PHARMACO NUCLEAR, INC. [
i

St. Louis, Missouri
*

Radiopharmacist Manager ,

William H. McHugh, PHD Work:

Home:

Health Physicist

Frank H. Comer Work: 816-523-4014
_

'

Home:
, .-

i-

St. Louis Fire Department

St. Louis Police Department

.

USNRC Region III Compliance '- 312-932-2500

.
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Radiat. ion Survey Procedures

In order to ensure that radiation levels do not exceed tolerance
levels, frequent radiation surveys must be made using the appro-
priate monitoring instruments.

1. An area [nonitor will be in continbous operation in the dis-
pensing area of the nuclear pharmacy. It is equiped with
an audible and visual alarm system. The level of radiation
which acts as a trip for the alarm may be varied from 0.lmr/hr

, -
to 100 mr/hr.

2. Portable survey meters are on hand to check packages,. sus-
pected spills, small area contaminations, routine monitoring,
etc. These will be utilized on an as need basis.

Acceptable levels of contamination in unrestricted areas when
monitored with portable survey instruments shall be 0.1 mr/hr.

3. The entire nuclear pharmacy will undergo a weekly procedure
by pharmacy personnel which provides for wipes or smears to
be taken from floors, work tables, walls, work instruments,
etc. These samples will then be counted in the well type
scintillation detector for 1 migute, each sample. For smears
the acceptable level per 100 cm for beta-gamma emitters will
be 100 dpm. A record of each survey will be maintained which
will show via a floor plan diagram where the smear was taken,
'the date, the level of contamination, type of radionuclide
contamination as determined by use of the single channel
analyzer.

4. Radioactive contamination levels greater than those mentioned
above shall be cleansed or controlled as soon as excessive
levels are known.

5. All personnel involved with dispensing, kit preparation, or
generator eluation shall monitor their hands and clothing
prior to leaving the pharmacy at the completion of their
shift.

'
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Film badges and TLD ring badges shall be issued to all employees
of the company, and shall be worn at all times during the normal-

work day. The film badge shall be worn on the trunk portion of
your body, and the ring badge shall be worn on the appropriate
hand depending on whether you are right or left handed.

These radiation monitoring devices are valuable in checking the
adequacy of our radiation safety program, and also as a means
of documenting your occupational exposure to ionizing radiation.

,

It is the policy of the company that these radiation monitor
shall remain.in the pharmacy when not being worn. When you
complete your shift, leave the badge in the pharma'cy. When you
begin work, be sure to pick up your badges and put them on. An
area in the pharmacy will be designated for badge storage.

Since radiation cannot be seen and affects none of the senses, it
. is necessary to use special means of recording exposures to

individuals. This is accomplished by film badges or TLD badges.
The sole purpose of the film badge is to record the exposure to
the individual. It does n'ot, in itself, protect against radiation.

Radiation, at the maximum permissible level has no known effect on
the fertility of male or feme }s?. Nor has this level any special
hazard for the embryo during prograncy because of the protection
of the mother's body. However, in the interest of keeping the
genetic effects in the population to a minimum, it is considered
desirable that personnel who become pregnant should be trans-
ferred from a position where personnel are normally required to
wear film badges. Also a minimum agellimit has been set.
persons below this age should not handle radioactive materials.
This age limit has been set at 18 years of age.
1. Film badges, TLD rings, and/or wrist badges will be changed

every month.

2. Each person shall wear only the badges, etc. assigned to
him/her.

3. Do not interfere with the film badge.
4. Film badges shall be worn at all times when working in the

nuclear pharmacy.
I

5. Any' inadvertent exposure of the badge to radiation while not
being worn should be reported.

6. Records of radiation exposure will be kept on file. This in-
formation is availabic to personnel on demand. Unless notified,
personnel may assume that exposure levels are below the
maximum permissible.

7. Film badqcs, etc. are obtained (and analyzed monthly) from:
R. S. Landauer, Jr. & Co.
Glenwood, Illinois 60425

4
.
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PERSONNEL RADI ATION CONTROL
4

1. Smoking, eating, and drinking will not take pkace in the dispensing
area or hot storage area.

'

2. Fingernails should be kept short and clean.
J

3. Rubber gloves will be worn whenever radioactive materials are handled.

4. Pipetting by mouth is not permitted. Rubber gloves, syringes, or other
devices shall be used.

.

5. The nuclear pharmacy should be kept neat and clean.. Equipment or material
not in use should be stored away,4

t

6. Use an underpad lined with plastic whenever radioactive material is being;
handled on the bench top.
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Recorda

1. Prescriptions

2. Radionuclide Log Book (contain disposal info.)
3. Generator Elution Form
4. Bioassay Records

S. Radioactive Materials Transfer Record
6. Prepared Radiopharmaceutical Lot Control Sheet (contain dis- ~

posal info.) .

7. Radiopharmaceutical Lot Control Sheet (contain disposal info.)
8. Quality Control Records

9. Prescription Record Book

10. Survey Records

11. Exposure Records

.
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Locaina Radiopharmaceutical Shipments

' '

l. Inspect package for external damage.

2. Open package--remove packing slip and verify contents of
package against packing slip. .

-

I 3. perform a wipe'or smear test.

4. Mark the assigned control number onto the radiopharmaceutical
*

container and place behind lead shielding in the hot storage,

area. -
,

5. Record in the Radidnuclide Log Book: Assigned Control Number,
results of wipe test, name of radionuclide, assay, assay date,
volume or amount, manufacturer's lot number, date received,

. expiration date.

6. Attach. manufacturer's second label to the radiopharmaceutical;
lot control sheet. Also enter: assigned control number,

i date received, name of supplier, volume or amount, initials
of person placing in inventory.

7. On packing slip record: Date received, assigned control
, _

number, initials of person placing in inventory.<

8. Immediately notify the Radiation Safety Officer of damage or.

breakage in the shipping container or of any discrepancies.

Note: Disposable gloves will be worn while processing the
packages. .,

. -
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Fire Procedure

1. Alert all persons in the nuclear pharmacy and if the fire is
likely to be hazardous instruct personnel to leave the
pharmacy.

,

Alert the- building manager as to ebndition so that he may2.
evacuate other offices in the building if necessary.

3. Alert fire department if necessary.

4. Arrange for a member of the nuclear pharmacy to be at the .

entrance door to guide the Fire Marshall' and/or firemen.

5. Arrange for someone to turn off all electrical power except
lighting.

6. Close all windows and doors in the fire area.
, ,

7. . Use fire extinguisher only ,if 'it is safe for you to remain
in the room while attempting to put out fire.

:.
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Spillace of Radioactive Material

In the event of a major spill of radioactive materials or dis-
persion of radioactive dusts or gases,'the following actions will
be taken immediately:

1. Obtain'the aid of the Radiation Safety Officer.

2. Prevent the activity from spreading beyond the room or work
area if possible, i.e.,

a. use absorbent material for liquid spills,
b. clone doors and windows and shut off. air conditioning -

systems as necessary.
.

keep traffic out of the area by use of ropes, signs, etc.c.

3. Evacuate the area.

4. Post the affected area with radiation warning signs to advise.

others of the condition and not to enter the area without
following proper re-entry procedures.

5. Utilize appropriate protective apparel in preparation for
'

re-entry.

6. Restrict involved personnel from leaving a designated
controlled arca until they are surveyed for contamination and
are provided with other instructions of conduct.

7. Radiation Safety will assist contaminated personnel.
8. Radiation Safety will assist in re-entry, evaluation of

conditions, and follow-up surveys as necessary.

The Nuclear Regulatory Commission will be notified as per 10 CFR
20, Part 20.403.

i
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EMERGENCY PROCEDURES

:

A. Minor Spills Involving No Radiation Hazard to Personnel

1. Notify all other persons in the rocm at once.
2. Permit only the minimum number of persons necessary to deal with the

spill into the area.
3. Confine the spill immediately.

Liquid Spills: Don protective gloves and drop absorbent paper on
spill.

4. Notify the radiological safety of ficer (health physicist) as soon as
possib le .-

5. Decontaminate.
6. Monitor all personnel involved in the spill and cleaning.
7. Permit no person to resume work in the area until a survey is made and

approval of the radiological safety officer is secured.
8. Prepare a complete history of the accident and subsequent activity re-

lated thereto for the laboratory records.

B. Major Spills Involving Radiation llazard to Personnel

1. Notify all persons not involved in the sp'ill to vacate the room at
once.

2. If the spill is liquid and the hands are protected, right the container.
3. If the spill is on the skin, flush thoroughly.
4. If the s pill is on clothing, discard outer or protective clothing at

once.
5. Switch off all fans.
6. Vacate the room.
7. Notify the radiological safety officer (health physicist) as soon as

pos s ible .
8. Take immediate steps to decontaminate personnel involved, as necessary.
9. Decontaminate the area. (Personnel involved in decontamination must

be adequately protected.)
10. Monitor all persons involved in the spill and cleaning to d3termine

adequacy of decontamination.
11. Permit no person to resume work in the area until a survey is made and

approval of the radiological safety officer is secured.
12. Prepare a complete history of the accident and subsequent activity re-

lated thereto for the laboratory records.
13. If necessary, NRC is to be notified as per 10 CFR 20, Part 20.403.

NOTIFY I!DEDI ATELY
William 11 McIlugh, Ph.D.

.
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Medicial Emeraency or Injury

1. Notify the radiopharmacist in charge..

_ 2. Notify an emergency. room _and arrange for the necessary'

medical assistance.
... .:3. Arrange for transportation to the hospital emergency room.

. All injuries incurred.within the nuclear pharmacy must be reported
to the radiopharmacist in charge.

.,
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Pl!A!(f'ACO NUCLEAll INC.

* Instructions For Delivery Personnel

A. Non-injury Accident

1. No radioactivi ty in car:
a. Notify the pharmacy as :oon as possible where ~

you are and an estimate of the length of time
you will be tied up. Telephone 367-9300.

2. Radioactivity in car:
, a. Notify the pharmacy where you are as soon as

possible. If necessary have the patrolman
notify the pharmacy where you are. Tell the
polico officer you arc delivering emergency
raedicine and that it is radioactive. When you
call or contact the pharmacy tell us whether
you are delivering material or returning to the
lab and whether the material you are delivering
has been damaged. Thin will give us the
opportunity to send out another driver to
deliver the drugs if necessary.

-

D. Inj ury Accident: "

1. If you are injuried and can still communicato, ask
the officer to read the instructions located in the
packet on the dash. If possible toll the officer
whether you have radioactive drugs in the car.

f
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IN CASE OF AN ACCIDENT PROCEED AS FOLLOWS:

1. Call Pharmaco Nuclear, Inc. immediately.,

Tolophone Number 314-367-9300. -

Pharmaco Nuclear, Inc. will immediately send
trained personnel and the appropriate radiation
detection equipment to ascertain:
1. Whether the vehicle contains radioactive

materials. *

2. If the vehicle contains radioactivity,
whether there has been contamination or
whether the materials are still in tact

. and represent no hazard.

2. Isolate the area of the accident from the public,
and remain at least 10 feet from the vehicle until
Pharmaco Nuclear personnel arrive to certify the
vehicle is safe for removal or use.

.

Frank M. Comer
Health Physicist
Pharmaco Nuclear

13
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PART 19 o NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS.

'

7
siticted nren. *.hnll be lustructed in the or radinar:no snatcrial as shmen in rec- ten Different represent atives of 11 -henith protection prob!rms associated ords tuamtatucd by the licensee pu Su- ccusers an<l wmkets roay arrempany thewith exposure to such radionctive tunte- nnt to t 20 tolian andici. inspectors durine du!rtent pha es of antin!s er radtntlett. In preenttttuns or Pto- Icl At t he rcutter.t of a wot ker foo tner- inspre tion if tio te i I.o residti!4 libr-cedures to intnimi/c expostare. uttil lit the ly etu; aged in breused activile tesence with Ihe contho t <,f Ihe in .pr< -e em-Purptves and functions of protet*tive de- tio!!cd by the lierted e. ench ilt ele.re shall Insti. Ilours er. only one wn:Fers' repte-vier!t employed: shnll be Itutrtarted in. f tuntsh to the worker n truoit of the .entuthe at is ninr snar arrointeativ theand instructett to obscrse, to the extent woiker's exposuir to indlntlott or radio- b r.per t or .-
withm the worker's control, the applica- active niatrital. Such report t. hall he fitr. #fa With the approval of the lic ric ce
ble provisions of Commission regul.ttions nu hed withtu 30 days from the time the mul the workers' repir rntative an in-
nnd hernacs for the protection of per- icquest is made, or within 30 days af ter divhhtd who is not toutinely engaged
Sonnel from expmures to radiation or the exposure of the inutiviQril has been iti bren:cd actnitier, tivir r rcntial of
radianctive materials occurring in such determined by the lleensee. whichever is the liten:.e. for exarnple, a consultantnrens: shall be instructed of their re- Inter; shalt cover, within the prinnt ut to the brensee or to the noikere repr.:-sponsibthly to scport proinptly to the 11- tilne r.twettled in the a cquest. carh enlen- sentatiw. Shall be at!nnh it. ihe oppo -ccusce any roth!1 tion uhtch mnv lead to dor 4ttat tet m uhtch the worket% nc- timity to arminpain Cransnis:.lon irr, pen -
or cause n tlolation of Cornmluton regtt- tititles involved esposmo to radiation lors durton th" hr.pcillon of phe le allations nnd licenses or unnecessary ex- f roin radtructive materials herte.ed by working rondittote,posure to Indintion or to radionettre Ina- the Congnniuton tind shall tuchide the 'R' Notullh!.t.it;<!1og the saber preivt.
terial shall lec instsucted in the oppto- dates und locations of licensed activities ston:; of thi:. : rrtion. Colornt :ae.n he.pei -
priate tcyponse to warnings sintde in the in which the worker pasticipated tharinM tor:t nie authori/ed to o lu e ir pertuttevent of any utnisual occurtence or mal- titis pertod.
function that innv intohe exposttre to idt Whru a liccuser is required pur- dehbet ately inter!cte. with it f air ale !

accompatiituent hv ans anthvidual who

rudta ttos or radianctive mate tal; ntut suantto 5 20 405 or 5 214081 of thD; chan- orderh inspect 9.n With arcant to are:n
r

shall be advised as to the ladiation ex- ter to report to the conunission nny ex. cont.iming inlon nation ria:1 stied by anposure reports which uurkers inav te- posure of nu huhuilual to indlation or
agenet of tho IL:i. (;.,wi nn.ent in i h.-quest pursuant to i 1113 The extent of rarhoactive tuntettd the lict nsee shall luteritt of national er urity an indtyvi-

the>c instruc tions shall be cointnrnsur- at u protute,the individual n tcport on ual who arrornpanies ;.n u.: pe<: tor nue,ate with potential radiological health lus expn ure data includest theirin. Stich have an ess to : u. h nit <; : nation only ifprctection problems in the restr!cted report shall be tran:mittest at a time authorued to do .u W:th rerud to arwa ren. tun lates llutu tlw transmittal to the
$ 19.13 %eitiration. and rrpor1 to in- Conunt'sion. arca rontainmu pu.pnetars m!orm ation.

the workers' representatue for that arradisidual l'tn l'n n!rh Aug 17, 1971 as ninended at shall ho au thrlivulua: pr evparlv nu' hor-
ins Radiation exposure datn for un w t'n nini mr a. t<>T51

.
1/.ed hv ti.e licerr re to enter th: t Drea. ]Indn adttul. stud the results of nuy meas- 5 NII I *'" " * " " I "' D '"' 'l'' "' ' % W l ~' Can nh.nino whh w okrr. dor.k""" ""d woe km dunnu ?"' "Inrement/. nunt.ucs. nnd ralentatiott.s of inaiow ;ng;n.in w onsrndtoactive materinl deposited or sc- """' *

in Coniintv ton nr twr'<.t- enny con-tnincd in the bmiv of an indn tdual. shall in' Each liccusee shall utford t<i the
be reported to the individual as spectfled Commisston at all reasonable times np- sult privatelv with 9in ken ronce:ran.-
In this sertian The informatten reported portumtv to inspect matertal.s activities matters ot occup.itt .nal rarirition plot * c-
shall include data and results obtained facthtles. pretniser. und scenrds pursu- tion and other matti re'ated to an-
pursunut ta Comtnission regulations or, ant to the ter.ulations in this chapter. plienb!c provisions of Comnuuton reru-
dets or license condition... as shown in ibi Dm tng an inspection. cotumisston Inttren . 9tul brenses to ll." e xtrtit t he in-

sp,.chus derm nec ce a t v for the comtuctrecotds maintnined by the hcenvc pur. luspectois snav consult privateIV with
tiuant to commission regulattuns Ench noikens as specified in p 1915. The 11- ng an g,,.tive niid thorough m:.p rtion

ihe lioritig t he renn t e of an insp < ti.atinittflention nnd report shall; be in writ. censee or Ucenwc2 teluwnhnM Inay any workei may ha n: pittaf elv 'o theing, mchtdc npprnprinte identifying data "CC"*Pd"5 I'""""I "" I"'I"''l " " d " D
such as the tuune c.f the licensee, the Im! of M phases M nn insperMon. attentton of Ihe ne pre f or , e ither or a!!v

'et (f. nt the Umc of hwpecMon. nn or ni u ritism, any p.e t or ps e # nt combnatue of the individttal, the individual's
sodal security inamber; include the indi- Individual hn.s been authuttred hv the tion which he has tranon to bebe ve in.av
sidtini's exposure htformatton; und con- w.u-ken to irpresent them during Com- i|[p.$n",'.${e a<'.a . !

.-i t .b
init

g t : i te ! tontain the folloutng statement- mis' ion insperttons. the lleensec shall
nottiv 1he inspe(tor.s of. such authortin- chaph n or bren e o d'i .m en .in- m4 -

Thts report is furnut.ed to you undrr the lion und shall give the workerW repre- nepp.a.o y espo nie <d an inems.N d 'o
pros bwns of t he Nucient negolat ory com- sentative an oppottunity to arcolnpany radbHon from lb e n ed 14....et r.. ma -
int +n regulanon to (Tn l' art l 's You the ineportois duratu! the insbertion of te M dd t he he m m ' . c.W oii h'
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, ,, y g
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M PART 19 o NOTICES, INSTRUCTIONS, AND REPORTS TO WORKEFiS: INSPECTIONS

.

g 19,18. l(ripir.l. In woo l rr. b r in.per. .al e ntlice sh tet nutic .. with re'; pes i to a in.p.r ed pur . . int t o : e. 's e, c1 J t , ..
neos. routpl.unt H:lder ) lli 18.. t hat. all br. pre - As8 b.t V 9,l.e t e .e. e.! e, or,t . ,.

int Atty notker or Icptr>rntntive of t i.ui l'. not wm ai nt ed berair e t hes e .n e sc . srs,1:1 .> uns, p,t e s, t pri .., ps a

nonkers who beheses that n slolation of no irmonabh crounds to heHere that a e.t the Ast .,, ..r.- s d" r e e. . . ' . . .o .,r

the Act, the argulatiotee in this chapter. V8"IdO"81 eAl'ts or has orritrred. h" .h.ill nieler av ord a n s . .,n,,i, i . ,,e .. n v t , ,

.or license condunotts esista or has oe- nottiv the rumplainatit tu u ratinn of sisch rotuhtiota or I n.i .med. <.! a n y heer.+.t

rurrest in license nctnatics u tth regald to tirt er mination. The rotuplatnant Ina v eesned thi t runtier, e.r !<.r a: c;oti.

ladiological workmg cotuhtlons in which oblatn resiew of sitch deternunation hv tion for u nwh a heen e n;.i. i... ret.,,.a
the uoiker is encaged, may arquest an sul,nnttitut a written riatement of post- under strin.n lits; of t he Act Air. pa r.wn
in prettun by unang nottre of the allered t iot t wit h the I?xermtave thrern r los who utlitully violairs :m pr. , . pa. ,t of
unlat tutt to the Durrtor of Inspection t yera t ion. US Nuricar Hagulatory the Art. or atn reenlatie,n ,,. ..r !.-r i : ne-d
uth! Enforreinettt. to the thrertor of the C"" H H h^ '' 'H - Wa'h3hrt"H. D'' 2"I'%. t bereutuler :n;. c l, en:!'a ,d a ' cor- as.d.
appropilate (bmionwlon itrgmnal Om e. Who wd1 provtale the lirrir.cc witti a ropy uinen reenya in.n. n. iv Le pnt,t L. *1 hv t.tse

.

or to Commi3> ton insportors Auv such "1 '"' h :.tatement by a ra tified mall, ex- or imprl: <onornt or tant h, as pr . urb d ny
abilire shttll be in writing, shall set tot th C I Hd H i *t- HI th" t 04th l Of th" com- la '"
the sprestle grounds for the notwe. anal itunant. the ti.ime of the rotnplain- i.in 11 mn &c. i, p. n , , .c... ,i,. , t . , .
shall be signed by the worker or repre. * nr.t. The licensee may submit an oppos- W I n a nt ?.n r a s c,

4cnt itu e of wotkert A ropv Shall be pro- hot utitten statement of position nith g g g,3 g g gpp , ,,,;, g,,, ,, ,,
vided the !!censee uv the Duct f or at in. U n' I wrutive Dircolor for Operation't

aWertion and Enforrrment. Rentonal Of- who uiu ptovide llm romplainant wit h ,The Cominee ton snav upon apph a.
flee Director, or the inspector no later a copy of such staternent by res tilled ,Mn hv any lirrosee 8.r us.t.t. 4h e.wn m-
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secord pubh>hed. relea'ed or made avail- pre:.rnt their views. An intorntal con. N 19.M l b-. rin.io...;.o. pr..hd.o r.h
able by the Comnumon. except for good ference tuay a ko lui heht at the C- No per ori 'ha!! on tha s'n.i;ml of i s <
rause shoun. uurst of the licensee, but disclosure of the he evluded from participa'am .n. Le ce-
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:

INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE

A. INTRODUCTION after conception, when a wom.ui may not be aware that
she is pregnant, the National Council on Itadiation

Section 19.12 of 10 CFil Part 19 states that all Pmtectmn and Measurements (NfitP) recommended in
individuals working in or frequenting any portam of a its Iteport No. 39 that special precautions be I . ken to
restncted area must he mstmeted m the health pro. limil exposure when an occupationally exposed' woman
tection problems associated with exposure to radioactive could be pregnant.
matemds or radiation. This guide desenbes the instrue.
tion that should be provided concerning biological risks C. REGULATORY POSITION
to embryos or fetuses resulting from prenatal exposure.

*

Instruction to workens performed under M 19.12
B. DISCUSSION. ou pen pnor to as@nnent to wd in a

restricted area. In providing instruction about health
Since the Law of Deigome and Tribondeau was protecuon pn>Menis awociated with radiatmn expmure,

pubbshed in 1906' it has been known that the sensitiv. femak wmkers and those who may supervise or work
ity of cells to radiation dam tre is related- to their with them should he pven specific instruction about
re'ptoduc tive activity and inversely related to their prenatal exposure risks to the developing embryo and
degree of dif ferent ation. It follows that cluidien could ICI"5-

be expected to be more radiosensitive than adults,
fetuses more radiosensitive than shildren, and embryos .The instruction shoubt ensure that the employees

.

even more radiosensitive. understand:

1. Tirat the NCitP has recommended holdmglius pnnenple has long been a factor in the
development of radiation exposure standards. Seelion

prenatal occupational exposure to 0.5 rem ur less dunng
the entire period of gestation; and

20.lM of 10 CFil Part 20 places dificient limits on
minors than on adult workers. Specifically, it limits 2. The reasons for this recornmendation.
anyone under the age of 18 to exposuies not exceeding
10% of the limits for adult workers. The instruction should include the infonnation

. pmvided in the Appernlix to this guide It should be
A special situation arises when an occupationally presented to the employce. her supemsors. and her

exposed woman is pregnant. I:xposme of the abdomen co. workers both orally and in written form. liach permn
of sneh a worker to penetrating radiation f rom either should he given an opportunity to ask queshons, and
external or internal murces would also mvolve expmure cach person shouhl be asked to ac knowledge m wotmg
of the embryo or fetus. llecame a number of studies that the mstruction has been neceived.
have indicated that the embryo ni tetus is moie sensitbe
than nn adult, particulady dunng the Ant three nionths

D. IMPLEMENTATION

'Gampres RenJus des Scances de l*<trademie des Sciences. Vol. The putpose of this section is to provide informa-
14 3, m. 983 98 5,19nto

tion to licensees regardmn the use of this guide.
.
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: ion of the Commission's regulations previously employees, conceming t to nealth protection problems
|, * 6: specified, the methods desenbed herein should be used associated with prenatal radiation exposure.~*'
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APPENDIX TO REGULATORY GUIDE 8.13

POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN
WHO ARE EXPOSED TO RADIATION DURING PREGNANCY

-

Some recent studies have shown that the risk of restricted area of the health protection problems asso-
leukemia and other cancers in children increases if the ciated with radiation exposure. This instruction would in
rnother is exposed to a significant amount of radiation many cases include information on the possible risks to
during pregnancy. According to a report by the unborn babies. The regulations also state " that
National Academy of Sciences, the incidence of licensees should keep radiation exposures as low as
leukemia among children under 10 years of age in the practicable. According to the National Council on
United States could rise from 3.7 cases in 10,000 Radiation Protection and Measurements, particular
children to 5.6 cases in 10,000 children if the children efforts should be made to keep the radiation exposure of
were exposed to I rem of radiation before birth (a an embryo or fetus at the very lowest practicable level
" rem" is a measure of radiation).The Academy has also during the entire period of pregnancy.
estimated that an equal number of other types of
cancers could result from this level of radiation. Thus it is the responsibility of your employer to
Although other scientific studies have shown a much take all practicable steps to reduce your radiation
smaller effect from radiation, the Nuclear Regulatory exposure. Then it is your responsibility to decide
Commission wants women employ 6es of its licensees to whether the exposure you are receiving is sufficiently
be aware of any possible risk so that the women can take low to protect your unborn child. The advice of your
steps they think appropiiate to protect their offspring. employer's health physicist or radiation protection

officer should be obtained to determine whether radia-
As an employee of a Nuclear Regulatory Commis- tion levels in your working areas are high enough that a

sion licensee, you may be exposed to more radiation baby could receive 0.5 rem or more before birth. If so, -
than the general public. Ilowever, the Nuclear Regula- the alternatives that you might want to consider are:
tory Commission has established a basic exposure limit
for all occupationally exposed adults of 1.25 rems per
calendar quarter, or 5 rems per year. No clinical evidence (a) If you are now pregnant or expect to be soon,
of harm would be expected in an adult working within you could decide not to accept or continue assignments
these levels for a lifetime. Because the risks of undesir. in these areas. .

able effects may be greater for young people, persons
under 18 years of age are permitted to be exposed to (b) You could reduce your exposure, where
only 10 percent of the adult occupational limits. (This poss ble, by decreasing the amount of time you spend in
lower limit is also applied to members of the general the radiation area, increasing your distance from the
public.) radiation source, and using shielding.

,

The sc,en' .ic organization called the National
Council on Ra.aation Protection and Measurements has (c) If y u do become pregnant, you could ask your
recommended that because unborn babies may be more employer to reassign you to areas involvingless exposure

sensitive to radiation than adults, their radiation dose as to radiation. If this is not possible, you might consider
a result of occupational exposure of the mother should leaving your job. If you decide to take such steps, do so

N not exceed 0.5 rem. Other scientific groups, including without delay. The unbom child is most sensitive to
the International Commission on Radiation Protection, radiation during the first three months of your preg-
have also stressed the need to keep radiation doses to nancy.

unborn children as low as practicable.
(d) You could delay having children until you are

All Nuc! car Regulatory Commission licensees are no longer workingin an area where the radiation dose to
now required * to inform all individuals who work in a your unborn baby could exceed 0.5 rem.

'By Title 10, Part 19 of the Code of Federal Regulations. **In Title 10, Part 20.
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You miy also, of course, choose to: 0.072 rem per year. The average dose from one chest.

*
X. ray is 0.045 rem. <

. (e) Continue working in the higher radiation areas,
but with full awareness that you are doing so at some Radiation can also be received from naturalsources
small increased risk for your unborn child. such as rock or brick structures, from. consumer pro-

ducts such as television and glow-in.the. dark watches,
The following facts should be noted to help you make a and from air travel. The possible annual dose from
decision: working 8 hours a day near a granite wall at the Redcap

Stand in Grand Central Station, New York City,is 0.2
1. The first three months of pregnancy are the rem, and the average annual dose in the United States

most important, so you should make your decision from TV, consumer products, and air travel is 0.0026
quickly, rem.

2. At the present occupational exposure limit, the Radiation, like many things, can be harmful. A large
actual risk to the unborn baby is small, but experts dose to the whole body (such as 600 rems in one day)
disagree on the exact amount of risk, would probably cause death in about 30 days, but such

large doses result only from rare accidents. Control of
3. There is no need to be concerned about sterility exposure to radiation is based on the assumption that

or loss of your ability to bear children. The radiation any exposure, no matter how small, involves some risk.
dose required to produce such effects is more than 100 The occupational exposure limits are set so low, how.
times larger than the Nuclear Regulatory Commission's ever, that medical evidence gathered over the past 50
dose limits for adults. years indicates no clinically observable injuries to indi.

viduals due to radiation exposures when the established
4. Even if you work in an area where you receive radiation limits are not exceeded.This was true even foronly 0.5 rem per three. month period, in nine months exposures received under the early occupational ex.

you could receive 1.5 rems, which exceeds the full term posure limits, which were many times higher than the
limit suggested by the NCRP. Therefore,1fyou decide to present limits. Thus the risk to individuals at the .
restrict your unborn baby's exposure as recommended occupational exposure levels is considered to be very
by the NCRP, be aware that the 0.5 remlimit applies to low. However,it is impossible to say that the risk is zero.
the full nine. month pregnancy. To decrease the risk still further, licensees are expected

to keep actual exposures as far below the limits as
The remainder of this document contains a brief practicable.

.

explanation of radiation and its effects on humans. As *

you will see, some radiation is present everywlere and The current exposure limits for people working withthe levels of radiation most employees of Nuclear
radiation have been developed and carefully reviewed byRegulatory Commission licensaes receive are not much

larger than these natural levels. Because the radiation nationally and intemationally recognized groups of
scientists. it mt'st be remembered, however, that these

levels in the facility where you will be working are
limits are for adults. Special consideration is appropriaterequired by law to be kept quite low, there is not

considered to be a significant health risk to individual when the person being exposed is, or may be, an

adult employees. expectant mother, because the exposure of an unborn
child may also be involved.

Discussion of Radiation

The amount of radiation a person receives is called Prenatal Irradiation
the " dose" and is measured in " rems." The average
person in the United States gets a dose of one rem from The prediction that an unbom child would be more
natural sources every 12 years. The dose from natural sensitive t radiation than an adult is supported by

,

radiation is higher in some states, such as Colorado, bservations for relatively large doses. Large doses
Wyoming, and South Dakota, primarily because of delivered before birth alter both physical development
cosmic. radiation. There the average person gets one tem and behavior in experimentally exposed ammals. A
every 8 years. report of the Nattonal Academy of Sciences states that

,

short. term doses in the range of 10 to 20 rems cause
Natural background radiation levels are also much subtle changes in the nerve cells of unborn and infant

higher in certain local areas. A dose of one rem may be rats. The report also states, however, that no radiation.
received in some areas on the beach at Guarapari, Brazil, induced changes in development have been demon-
in only about 9 days, and some people in Kerala, India, strated to result in experimental animals from doses up
get a dose of one rem every 5 months. to about I rem per day extended over alarge part of the

period before birth.
Many people receive additional radiation for

medical reasons. The annual radiation dose averaged over The National Academy of Sciences also noted that
the United States population from diagnostic X. rays is doses of 25 to 50 rems to a pregnant human may cause

8.13 4
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1. RUIIS AND REGULATIONS TITLE 10 CFR - NUCLEAR REGULATORY COFDfISSION

. A. PART 19, NOTICES, INSTRUCTIONS AND REPORTS TO WORKERS: INSPECIIONS.

B.- PART 20, STANDARDS .FOR PROTECIION AGAINST RADIATION.
..

2: NUCLEAR REGULATORY C0FDtISSION - BY PRODUCT - MATERIAL LICENSE NO.

ITS AFENDFENTS AND ALL DOCUMENTS INCORPORATED INTO TilIS LICENSE BY REFERENCE.

3. Tile OPERATING PROCEDURES APPLICABLE TO LICENSED ACTIVITIES.
;

4. ANY NOTICE OF VIOLATION INVOLVING RADIOLOGICAL WORKING CONDITIONS, PROPOSED,

IMPOSITION OF CIVIL PENALTY OR ORDER ISSUED PURSUANT TO SUB-PART E OF PART

2 0F TilIS Cl! APTER AND ANY RESPONSE FROM Tile LICENSEE.
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