FoAm NRC-313M U.S. NUCLEAR REGULATORY COMMISSION _
- APPLICATION FOR MATERIALS LICENSE — MEDICAL G‘A'“o"'.."o';‘l,
10CFR 35

INSTRUCTIONS = Compiete items 1 through 26 if this B an initial application or an application for renewsl of a license. Use v+~g.emental sheets
where necessary. tern 26 must be compieted on all applications and signed. Retain one copy. Submit original and one copy of entire
application to . Director, Office of Nuclear Materials Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555 Upon approval of this application, the applicant will receive a Materials License. An NRC Materials License is issued in sccord-
ance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30, and the Licensee is subject to Title 10,
Code of Federal Regulations, Parts 19, 20 and 35 and the iicense fee provision of Title 10, Code of Federal Regulations, Part 170. The
hcense fee cutogory shoukd be stated in | tem 26 and the appropriate fee enclosed.

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution,
tirm, clinic, physician, etc.) \NCLUDE ZIP CODE

Pharmaco Nuclear, Inc.
100 North Euclid Avenue, Suite 900
St. Louis, MO 63108

TELEPHONE NO.: AREA cope(J14) 367 9300

1.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
WILL BE USED (/f different from 1.a) mcw})szw icgpe
>C - vidé

O }/_f‘" d<
Lv[ /7260

Same as 1., (a)

2. PERSON TO CONTACT REGARDING THIS APPLICATION

Frank M., Comer

TELEPHONE NO.: AREA cope (816 ) 523 4014

3. THIS IS AN APPLICATION FOR: (Check appropriate item)
« N NEW LICENSE
b ] AMENDMENT TO LICENSE NO.
e L] RENEWAL OF LICENSE NO.

4. INDIVIDUAL USERS (Name individuals who will use or directly

supervise use of radioactive material. Complete Su, nts A and B

for each individual.) Gary Redmore ,*Radiopharmaicst
David Hurwitz, Ph.D“Radiopharmacist

Terry O'Hara, B.S.:* »
Richard E. Keesee e

William H. McHugh ,Ph.D "

5.RADIATION SAFETY OFFICER (RSQ) (Name of person designated
as radiation safety officer. If other than individual user, compiete resu-
me of training and experience as in Supplement A ) ;
Administrative: Frank M. Comer, B.S.»
Day to Day Manager: William H. McHugh ,PHI

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE

See Attachment 71 ITEMS mmw -‘#‘:‘3‘:‘ mmxo
achmet ¢ SSION SSION
RADIOACTIVE MATERIAL DESIRED | LIMITS ADDITIONAL ITEMS: DESIRED LIMITS
LISTED IN: “x* | (In millicuries) “X” | {In millicuries)
IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 31,11 FOR IN VITRO STUDIES Qo; HYFE:THYROngM - . o
10 CFR 35.100, SCHEDULE A, GROUP | AS NEEDED || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCY THEMIA
R — - VERA, LEUKEMIA AND BONE METASTASES
Sl o ASNEEDED | I SPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
10 CFR 35,100, SCHEDULE A, GROUP 11| MENT OF MALIGNANT EFFUSIONS.
- GOLD-198 AS COLLOID Fgﬂ 'a:;%}umr
CAVITARY TREATMENT OF MAL
10 CFR 35,100, SCHEDULE A, GRQUP IV AS NEEDED EFFUSIONS.
IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 36,100, SCHEDULE A, GROUP V ASNEEDED || OF THYROID CARCINOMA
XENON-133 AS GAS OR GAS IN SALINE FOR
10 CFR 36,100, SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY
FUNCTION STUDIES.

6b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (seaies sources up to 3 mCi used for
calibration and reference standards are authorized unaer Section 35 141(d), 10 CFR Part 35, and NEED NOT BE LISTED.)

CHEMICAL

ELEMEN AND/OSR
LE AND MASS NUMBER PHYSICAL FORM

MAXIMUM NUMBE R
OF MILLICURIES

RIBE PUR
OF EACH FORM DESCRIBE PURPOSE OF USE

See Attachment #1

See Attachment #2
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriate box(es) and submit a detailed description 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 N P

15 GENERAL RULES FOR THE SAFE USE OF

7. MEDICAL ISOTOPES_‘_‘_QMMITTEE " RADIOACTIVE MATERIAL (Check One)
' Appendix G Rules Followed: or
Names and Specialties Attacne.!; and s, X See Attachment #8
Duties as in Appendix B; or Equivalent Rules Attached
(Check One) X
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE x | Avpendix H Procedures Folloved; or ., . .. 48
Supplements A & B Attached for Each Individual User;
and See Attachment #3 Equivalent Procedures Attached
Supplement A Attached for RSO, 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION  (Check One) Appendix | Procedures Follov.ed ; or
Appendix C Form Attached; or Equivalong mut'gc lt&c‘w 48
See Attachment #4
List by Name and Model Number 18. WASTE DISPOSAL (Check One)
10. CALIBRATION OF INSTRUMENTS « | Appendix J Form Attached; or 5°© Attachment 9

Appendix D Procedures Followed for Survey '

Instruments: or See Attachment #5 Equivalent Information Attached

{Check One)
L THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached; and 19, (Check One)
Appendix D Procecures Followed for Dose
% | 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
Description and Diagram Attached ¢ .. Att achment Detailed Information Attached; and
o i
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed; or
{Check One)
Description of Training Attached Equivalent Procedures Attached
—— ——
:; PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
" RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES (e.g., Xenon — 133)
¥ | Detailed Information Attached Detailed Information Attached

e e e e e e e e e el
R
PROCEDURES FOR SAFELY OPENING PACKAGES 22 R S

14.  CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS
(Check One) Detailed Information Attzched

PROCEDURES AND PRECAUTIONS FOR USE OF
23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Appendix F Procedures Followed ; or

Equivalent Procedures Attached Detailed Information Attached 50
X X Attachment #2
FORM NRC-313M \ )

(3-78) ) Page 2




¢

24. PERSONNEL MONITORING DEVICES

TYPE
{Check appropriate box)

SUPPLIER

EXCHANGE FREQUENCY

FILM

X R.S. Landauer

Monthly

a. WHOLE
BODY

TLD

OTHER (Specify)

FiLm

|b, FINGER

ne R.S. Landauer

Monthly

OTHER (Specily)

FiLM

c. WRIST TLD

OTHER (Specify)

d. OTHER (Specify)

2. FORPRIVATE PRACTICE APPLICANTS ONLY

a. HOSPITAL AGRCEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOSPITAL

b. ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR,

MAILING ADDRESS

cITY ITsTATE I ZiP CODE

c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-
TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE

{This item must be completed by appiicant)

attached hereto, is true and correct to the best of our knowledge and belief.

NO' . Uk 9N
The applicant and any official executing this certificate on behalf of the applicant named in Item 13 certify that this application is prepared in
conformity with Title 10, Code of Federal Reggtations, Parts 30 and 35, and that al! information contained herein, including any supplements

e

s 8 W O Y ...
o LICENSE FEE REQUIRED
(Soe Section 170.31, 10 CFR 170)

o 8 B R L B
a3 133y

L. APPLICANT OR CERTIFYING OFFICIAL (Synature)

() NAME lrymo;hmtl
Fichard £, Keesas

12} LICENSE FEE ENCLOSED: $

(1) LICENSE FEE CATEGORY 1B (2) TITLE
President
, . DA
$190.00 e

April 7, 1980

FORM NRC-J13M (8-78
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BYPRODUCT SOURCE AND/OR
SPECIAL NUCLEAR MATERIAL

A. Molybdenum 99

B. Tin 113

-

€~ Indium 183m — -0

D. Any byproduct material
listed in Group I of
Schedule A, Section 35.100
of 10 CFR Part 35

E. Any byproduct material
listed in Croup II of
Schedule A, Section 35.100
of 10 CFR 35

F. Any byproduct material
listed in Group 1V
of Schedule A, Section
35.100 of 10 CFR 35

G. Any byproduct material
listed in Group V of
Schedule A, Section
35.100 of 10 CFR 35

H. Any byproduct material
listed in 10 CFR 31,11 9
: o~ ;.'\.n v / :s ;
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Attachment #1

POSSESSION LIMIT

CHEMI CAL /PHYSICAL FORM (MAXIMUM AMOUNT)

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

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

Cv—~€hloride ~Ce—50- millicuries
D. Any form listed in A, Group D. 1 Curie
I of Schedule A, Section Total possession
35.100 of 10 CFR 35 limit

E. Any form listed in Group II E:;‘,S' Curies
of Schedule A, Section Total possession
35.100 of 10 CFR 35 limit

F. Any form listed in Group IV F. 500 millicuries
of Schedule A, Section Total possession

35.100 of 10 CFR 35 limit

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

H. Any form listed in 10 CFR H, 50 millicuries

31.11 for in-vitro studies Total possession
- limit

o
P &A% L (./:‘_’

' 4 :
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NOTES

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 authorized recipients.

4. Byproduct material listed under (H) will be redistributed in
accordance with the statement in Section 170.31 (3C) of 10 CFR,

Part 170. See supplement to Attachment #2.



Attachment #2

Item6b-NRC-313M

1.

Ceneral 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,

II1, IV, and V,

Radiopharmaceuticals distributed for human use shall be:

l. 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,

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

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

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

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.,

The Applicant Submits Evidence That:

a. The radiopharmaceutical containing byproduct materials will be compounded,
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.




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.

e. A photostatic copy of the FDA approved package insert utilizing the manu-
facturer's package insert will be forwarded to each user.

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
a~d storage of radiopharmaceuticals of group licensees:

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

Group I

mCi
mC1
mCi
mCi
mCi
mCi
mCi
mCi
mCi

Todine 125 Sodium Iodide Solution/capsule
Iodine 131 Sodium lodide Solution/capsule
Iodine 125 Human Serum Albumin Solution
Iodine 131 Rose Bengal Solution

Iodine 125 Triolein Solution/capsule
Todine 131 Triolein Solution/capsule
Lodine 131 O-Iodohippurate Solution
Chromium 51 Sodium Chromate Solution
Technetium 99m Sodium Pertechnetate Solution
Mercury 197 Chlormerodrin Solution

lodine 125 Sodium Iothalmate

Vol oo Owm

i
SOOI OO0 OC~0O

Group 11

Iodine 125 Sodium lodide Solution/capsule
lodine 131 Sodium lodide Solution/capsule
Iodine 131 Human Serum Albumin Solution
lodine 131 Macroaggregated Albumin Suspension
lLodine 131 Rose Bengal Solution

lodine 131 O=Todohippurate Selution

0307




Byproduct
Material

Chromium 51
Gold 198

Mercury 197
Selenium 75
Strontium 8
Technetium
Technetium
Technetium
Technetium
Technetium
Technetium
Technetium

Technetium

Technetium
Ytterbium

Technetium
Technetium
Technetium

Group IV

Iodine 131
¥° 33

Groug v
lodine 131

Hu 192

5

99m
99m
99m
99m
99m
99m
99m

99m

99m
69

99m
99m
99m

Chemical /Physical Form

Sodium Chromate Solution

Elemental Gold Colloidal Suspension

Chlormerodrin Solution

Selenomethionine Solution

Nitrate or Chloride Solution

Sodium Pertechnetate Solution

Sulfur Colloid

Macroaggregated Albumin Suspension

Polyphosphate, Stannous/Solution

Diphosphonate, Stannous/Solution

Pyrophosphate, Stannous/Solution

Iron~Ascorbate-Diethylenetriamine
pentaaceitc acid/solution

Diethylenetriamine pentaacetic
acid Stannous/Solution

Human Serum Albumin Microspheres

Pentetate Trisodium Calcium

Human Serum Albumin Solution

Methylene Diphosphonate/Solution

Gluceptate, Stannous/Solution

Sodium Iodide/Solution or Capsule

Sodium Iodide/Solution or Capsule

Max. mCi

Per pkg.
0.5 mCi
1.0 mCi
1.0 mCi
2.0 mCi
0.1 mCi

0.0 nCi—

—

W w ww
OO0 O
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mCi
mCi
mCi
mCi
mCi
mCi

W
o
o

mCi

mCi
mCi
mCi
mCi
mCi

www
SC oo
cocooOoOo0

*30.0 mCi

*200.0 mCi



be

5.

6.

*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 also be dispensed in the original contairers
as supplied by the original manufacturer.

Personnel dispensing therapeutic quantities of liquid I-131 lodine 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 lodine 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.

The label affixed 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 I1, or Group 1V, or Group V of 10 CFR, Part 35.
See Appendix 3 for labels.

Pharmaco Nuclear, Inc. at this time does not intend 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 . )

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 pharma v will work with are under trans-
port groups II1 and IV. All quantities are under the Type A specification.

Vehicle:

a, Vehicles will be placarded in accordance with Department of Transportation
regulations,

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

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

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

S e ey



10.

Packaging of radioactive material for transport by a common carrier:

a. The radioactive material will be placed in packages (unit dose containers)
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 prevent
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.

e. A shippers certification for radioactive material will be effected and attached
to the package.

Packaging of radioactive material for transport to immediate area hospitals:

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

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.

Sealed Sources

a. The sealed calibration sources will be tested for leakage every six months
by the radiation safety officer.,

Description of procedure for ordering radioactive materials for rec2ipt of
materials during off-duty hours and for nctification of responsible persons upon
receipt of radioactive material:
a. Ordering of Radicactive Materials
l. Orders for radioactive material will be initiated by the radiopharmacist.
2. Orders will be placed only after 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 radicactive material will be monitored

by a radiopharmacist., Disposable gloves will be worn when performing this
procedure. The package inspection procedure will:

e






C.

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 milli-
curies or microcuries), volume, concentration (mCi/ml or uCi/ml), control
number, and expiration date if applicable,.

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 cheet will include:

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

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 number assigned to the item, assay, volume, assay date, 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,

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-,

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 contrnl 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
number, the label for the prescription will contain the duplicate number,
and the prescription record book will contain the triplicate number,



12.

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).

Quality Control

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.

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,

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 shield thick
enough to prevent penetration of the 142 kev 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).

¢. Alumina breakthrough - the sodium pertechnetate elutions will be
checked routinely for alumina breakthrough using the Aluminum Ion
Indicator Kit by New England Nuclear, Cat, No. NRP-122, 1If the Inten-
sity of the center spot of the sample is less than that for the center
spot of the standard solution, the eluate contains less than 15 ug/ml
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 eluate will be used if it exceeds
15 wmicrograms of alumina per milliliter of eluate.

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

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



2.

d.

e,

Manufacturer's directions for eluting the generator will be strictly
followed,

other radionuclides in Groups I, II, 1V, V,

All radiopharmaceuticals prepared in-house will be prepared exclusively

from radiopharmaceuticals which are the subject of an FDA-approved
NDA ("New Drug Application") or for which an IND (Notice of Claimed
Investirational Exemption for a New Drug”) has been accepted by the
FDA; or

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

If the radionuclide contains particles, appropriate microscopic
examination will be done to determine the product's usability.

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.

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

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:

a. We will notify the NRC for a license amendment.
b. We will apply to the FDA for an IND.

¢. For new radiopharmaceuticals, toxicological and pharma-
ceutical test will be run by David A, Hurwitz, Ph.D.

-10=



Supplement, Attachment #2

For authorization 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:

b.

Ce

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

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.

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 licensed
pursuant to Section 31.11 »f 10 CFR Part 31 will be obtained only from
manufacturers/distributors 'icensed pursuant to Section 32.71 of 10 CFR
Part 32,

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

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

4, We Confirm that:

a.

Prepackaged individual doses to be redistributed to physicians generally
licensed pursuant to Section 35,31 of 10 CFR Part 35 will be obtained only
from manufacturers/distributors licensed pursuant to Section 32.70 of

10 CFR Part 32, and

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

=11



Training & Experience

Attachment #3

Item 8-NRC-313M

NAME

Cary R. Redmore, B.S., R.Ph.

David A. Hurwitz, Ph,D,, R.Ph,
Terry O'Hara, B.S., R,Ph.

Richard E. Keesee, Pharm. D., R.Ph,

Frank M. Comer, B.S., Physicist

Williwm H. McHugh, Ph.D., R.Ph.

PREVIOUS LICENSE NUMBER

~12=

24~16617-01
34-16405-01

24-16617-01
12-17190-01
34-16405-01

24-16617-01
12-17190-01
34-16405-01

24-16617-01
12-17190-01
34-16405-01

12-17190-01
37-18467-01
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ATTACHMENT #5

Well Counter (Scintillation Detector)

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

Calibration of Dose Calibrator

See Page 15

Survey Meters and Radiation Monitors

See Page 16




CALIBRATION OF DOSE CALIBRATOR

A. Sources Used for Linearity Test:

Check as appropriate

First elution from new Mo=99/Tc%9m 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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3.

Attachment #6

Personnel Monitoring Devices

Type Supplier Exchange Frequency
A. Whole body, film R.S. Landaver, Jr. & Co. Monthly

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

Bioassay

For our biocassay programs, action levels, frequency of biocassay, and actions to
be taken if those levels are exceeded will be in accordance with U.S. NRC
Regulatory Guide 8,20, Application of Bioassay for I-125 and I-131.

Bioassays for thyroid uptake will be obtained with a Picker Nuclear Magnascanner
500, Measurements 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.

A record of biocassay results on the above test will be maintained. Records will
contain the name 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.

L3077



ATTACHMENT #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'

office 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 ftz use by the pharmacists to conduct day to day
business.

Hot Lab = Approximately 240 ftz. 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 .4" 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.

-] 8-




D.

Radiopharmaceutical Dispensing Laboratory - Approximately 500 ftz.

This area will be utilized for the preparation and dispensing of radio-
pharmaceuticals. 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 eluted, 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.

Business office - Approximately 160 ftz.

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

a dead bolt lock on the door into the dispensing area.
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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 radiocactive material in
the nuclear pharmacy will consist of formal courses in (1) principles and
practices of radiological safety, (2) radiocactivity 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 effects 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.

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.

All woi'ers will receive complete indoctrination as to the specifics mentioned
in Section 19.12 of 10 CFR Part 19.

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

Routine Area Survey Program

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

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) Victoreen Model 491 meter with 491-30 GM Probe (or equivalents)
and (2) Victoreen Cutie Pie Model 740-F =~ suitable for detection of alpha,
beta, and gamma radiation., Acceptable levels of contamination in unrestricted
areas when monitored with portable survey instruments shall be 0.1 mR/hr.

The entire nuclear 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 detectory for one
(1) minute each sample. For smears the acceptable level per 100 ¢m™ 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,
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Attachment #8 Cont.nued

3.

b,

10,

d. Radioactive contamination levels greater than those mentioned above shall
be cleansed 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,

e. Our dispensing area and hot lab will be monitored daily using a suitable
' portable survey instrument. In addition, all laboratory areas will be surveyed

weekly using the same survey meter,

Sealed Sources

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

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

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

All persons working in the nuclear pharmacy will be required to wear a body
badge and a TLD finger badge.

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

Laboratory Rules for Use of Radioactive Material

a, We will follow the laboratory rules described in Regulatory Cuide 10.8,
Appendix G, Guide for Preparation of Applications for Medical Programs, with

the following modifications:

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

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

Emergency Procedures

a4, Emergency Procedures will be posted in all laboratory areas where radio-
active materials are used. The Emergency Procedures in Regulatory Guide
10.8, Appendix U, will be used for this purpose.

Liaison Phone Numbers

Radiation Safety Officer Home: ( )
Office: ( )

=24~



St. Louis Police
St., Louis Fire
USNRC Region III Compliance

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.

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

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




Attachment #9

Liquid Waste Will Be Disposed of
, -

Check as appropriate

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

In the sanitary sewer system in accordance with Section 20.303 of 10 CFR
Part 20.

Other (specify):

Mo=99/Tc~99m generators will be
Check as appropriate

Returned to the manufacturer for disposal

Held for decay until radiation 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 practical
for generators containing long-lived radicactive contaminants).

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

Other (specify):

Other Solid Waste Will Be
Check as appropriate

Held for decay until radiation 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 waste will be dis~
posed of in normal trash,




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

\
Other (specify):

The commercial waste disposal service used will be:

RAD-Services, Inc. Laurel, Maryland . 20810
Name City & State Zip

NRC/Agreement 3tate License No.: NRC 37-1710-01
Maryland - MD-27-012-01
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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

.

a. Type of Radioactive Waste

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.

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 radicactive 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.

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
License No, 24~16617-01MD, Attachment 9, dated 6/12/76. The individual
tPansporting the above material will at no time handle radioactive waste
extept to transvort the material back to the radiopharmacy.

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 'he 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 lgcatud on the ninth floor and the nearest structure is over 100 feet
away, Five bins will be used:
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Bin 1

Bin 3

Bin 5

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

and 4 For 1-131, 133-Xe (shortlived materials), %" lead on all sides,

For 59=Fe, '49-vL, 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
95% o
adequ

Meth

b.

predetermined time for decay before disposal procedures are initiated. Since
f the waste material returned will bYe 99m~Tc syringes, needles, needle covers,
ate storage will be available through the use of these bins.

od of Ultimate Disposal

Short lived and very short lived materials will be disposed of by storage
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 Y" 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 covers 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
units. 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 the
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.

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 represent
storage for 22.8 half lives.

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

A X" lead bin is provided for storage. Material will be collected until
this bin is full and the material will be shipped to a commercial waste
material vendor,

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



Step-by step procedure for the safe handling of radiocactive waste material.

It must be emphasized that used unit dose material represents very low level
vradiocactive 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 hours after 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 131-1 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 after use, represent radioactive waste. Only

those materials supplied to you by Pharmaco Nuclear may be returned to the
pharmacy as waste. '

A. Syringes, Needles, and Needle Covers

1. After 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.

Unit Dose Vials

l. After use return the vial to its original shipping container and
.lace in the wooden case provided.

2. In those situations (usually 131-1 therapy doses) that material has
been delivered to you in appropriate D.0.T. packaging, return the
vial to its container, replace in packaging, and seal,




PROCEDURE FOR RECEIVING WASTE AT PHARMACO NUCLEAR

Returned unit dose shields may contain used syringes 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. Dump used unit dose container directly from shield into bin prowided. Touch only
the outside of the unit dose shield,

3. Survey unit dose container for contamination with a low level survey meter. If
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 attained back-
ground levels, Survey of returned unit dose shields is and has been a routine
practice in our pharmacies since their inception,
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TRAINING PROGRAM FOR DELIVERY PERSONNEL

Individuals who deliver radiopharmaceuticals and who collect radioactive waste
from our customers and trarsport it te our facility will be required to attend
lectures before assuming their duties with or ‘n the vicinity of radioactive
materials, annually for refresher training, and whenever there is a significant
change in duties, regulat’urs, 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
include:

Arcas where radioactive material is used or stored

Potential hazards associated with radiocactive materials

Radiological safety procedures appropriate to their respective duties
Pertinent NRC Regulations

The rules and regulations of the license

The pertinent terms of the license

Their obligation to report unsafe conditions

Appropriate response to emergencies and unsafe conditions

Their right to be informed of their radiation exposure and biocassay 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.
THIS LIST MUST BE KEPT IN THE PHARMACY AND MUST BE RETURNED TO THE PHARMACIST 1IN
CHARGE WHEN IT IS COMPLETED,

In addition to verbal instructions, each driver must be given written instructions,
These instructions shall include:
l. The sequence of hospital delivery {.e. this will be the order that the

hospitals appear on the shipping certificate,




..a..

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
dose 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
otherwise. In consideration of the above, each driver is to be furnished
with written instructions for proper delivery to each institution

which we supply. These instructions shall include:

a. Where to park upon arrival at the hospital.

b. What entrance to enter the hospital by.

¢. Whether to check in with security or not,

d. Route to take from entry into the hospital to Nuclear Medicine.

e. Arca 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 person, a company card, with the pharmacy's

address and phone number.

In addition to the above, these individuals will be given the following written

instructions. They will be required to read them and document that they under-
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stand them and will follow them.

Instructions for individuals collecting radiocactive 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 customer.

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

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

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

to the ptarmacy.

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 phari a-
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.
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FACSIMILE LABEL

 —————— PRI -

PHARMACO NUCLEAR, INC.
100 N, Euclid, Suite 900
St. Louis, Missouri 63108

Hospital

| Doctor Date
Radionuclide
Pharmaceutical Label for outer container
Procedure . of unit dose. Extra copy
Lot Number , supplied for hospital
Assay As of | records,

Present Strengti t
Activity Needed
Volume Dispensed
Activity Dispensed ¥
Dispensed by Rx :
Patient Name

Use as directed by physician.

. ——— S~ T > s

Cauvron

‘E‘ Rx. This label is placed on
Mosscrwt ), the syringe.

> X
@ Pharmaco nuclear inc. ":%:‘

Warning: This radiopharmaceutical is licensed by the us.
Num': Regulatory Commission for distribution 10 persons
licensed pursuant 1o 35 14 and 35.100 Group | of 10 CFR
part 35 Syringe containing drug should be kept in this con-

tainer or within heavier shield. These labels are placed
“‘"‘ on the container.
.,

> -
623 Pharmaco nuclear inc. =«
MATERAL
Warning: This radiopharmaceutical is licensed by the US.
Nuclear Regulatory Commission for distribution to persons
ncensed pursuant to 35 14 and 35 100 Group il, of 10 CFR

part 35 Syringe containing drug should be kept in this con-
tainer or within heavier shield
X
.,

L
(7 inc. .2

Pharmaco nuclear o™
. A TERAL
Warning: This radiopharmaceutical is licensed by the U.S.
Nuciear Regulatory Commission for distribution to persons
lcensed pursuant to 35.14 and 35.100 Group IV of 10 CFR
part 35 Syringe containing drug should be kept in this con-

lainer or within heavier shwid.

Croup V materials will be shipped in their original shipping containers. N ALY
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; TYPE OR PRINT: COMPLETE APPLICABLE PARTS - %

; SENDER RSO LAB : . RECEIVER
4 License No.: m License No.!: . : License No.:
3 ' Permit No.: Permit RNo.: i ; Permit No.:
: Name: S{;nature - ‘ v Name .
e Bldg.: Room: Transported Via: ' s T T Room:____
. Signature: [ Signature I =)

P.0. No.: P.R. No.:

Isotop2 Formula . |No. of |Activity| Total Activity mCi Date, Timo :
or Name ' units |[per unit - Conanz
. mC{ sender | RSO | rec. |sender RSO rec.
Y
t
RADIATION SURVEY Incoming 4 Veste

A. Surface: mR/hr; &t 1 meter: mR/hr Shipment Transfer

B. Sre2reble contamination: " |Permit Peraft

C. Surveyed by: ICC Labeling: Inventory Inventory
Unfversity
Inventory P
Log Cook Log ani
RSO Lab In Cut RLD Lab
Inventory "nyertory
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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 charge 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 radiocactive material may
change with time. When such changes occur they will be added

or deleted from this manual as required.



PHARMACO NUCLEAR, INC.

St. Louis, Missouri

Radiopharmacist Manager
William H. McHugh, PHD Work:

Home :

Health Physicist

Frank M. Comer Work: B816-523-4014

- RN
St. Louis Fire Department

St. Louis Police Department

USNRC Region III Compliance - 312-932-2500



Radiation Survey Procedures

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

1.

An area monitor will be in continuous 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.

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.

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 miQute, 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 mairtained which
will show via a floor plan diagram where the smear was taken,
the date, the level of contamination, type ©f radionuclide
contamination as determined by use of the single channel
analyzer.

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

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.




Fldimdly nucledl rlim baQge rolicy

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 pharmacy. When you
begin work, be sure to pick up your badges and put them on. Aan
area in the pharmacy will be designated for baage 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 not, in itself, protect against radiation.

Radiation, at the maximum permissible level has no known effect on
the fertility of male or fem#)». Nor has this level any special
hazard for the embryo during pregr ancy 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 considercd
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 age’ limit has been set.

Persons below this age should not handle radiocactive materials.
This age limit has been set at 18 years of age.

l. 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.

Do not interfere with the film badge.

Film badges shall be worn at all times when working in the
nuclear pharmacy.

Any inadvertent exposure of the badge to radiation whilc not
being worn should be reported.

Records of radiation exposure will be kept on file. This in-
formation is available to personnel on demand. Unless notified,

personncl may assume that exposure levels are below the
maxtiimum permissibleoe.

Film badges, cte. are obtained (and analyzed monthly) from:
R. S. Landauer, Jr. & Co.

Glenweod, Illinois 60425
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PERSONNEL RADIATION CONTROL

Smoking, eating, and drinking will not take place in the dispensing
area or hot storage area,

Fingernails should be kept short and clean.
Rubber gloves will be worn whenever radioactive materials are handled.

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

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

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



'/-\
~

1. Prescriptions

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

4. Bioassay Records

5. Radioactive Materials Transfer Record

6. Prepared Radiopharmaceutical Lot Control Sheet (Contaln dis-
posal info.)

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

9. Prescription Record Book

10. Survey Records
1l1. Exposure Records



Logging Radiopharmaccutical Shipments

Inspect package for external damage.

Open package--remove packing slip and verify contents of
package ageinst packing slip.

Perform a wipe or smear test.

Mark the assigned control number onto the radiopharmaceutical
container and place behind lead shielding in the hot storage
area.

Record in the Radionuclide 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.

Attach manufacturer's second label to the radiopharmaceutical
lot control sheet. Also enter: assigned control nunber,
date received, name of supplier, volume or amount, initials
of person placing in inventory.

On packing slip record: Date received, assigned control
nunber, initials of person placing in inventory.

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.




Fire Procedure

1.

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

Alert the building manager as to condition so that he may
evacuate other offices in the building if necessary.

Alert fire department if necessary.

Arrange for a member of the nuclear pharmacy to be at the
entrance door to guide the Fire Marshall and/or firemen.

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

Close all windows and doors in the fire area.

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




Spillage 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.
2.

The
20,

Obtain’ the aid of the Radiation Safety Officer.

Prevent the activity from spreading beyond the room or work
area if possible, 1.e.,

a. use absorbent material for liquid spills.

b. close doors and windows and shut off air conditioning
systems as neccssary. .

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

Evacuate the area.

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.

Utilize appropriate protective apparel in preparation for
re-entry.

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

Radiation Safety will assist contaminated personnel.
Radiation Safcty will assist in re-entry, evaluation of
conditions, and follow-up surveys as necessary.

Nuclear Regulatory Conmission will be notified as per 10 CFR
Part 20.403,



EMERGENCY PROCEDURES

A. Minor Spills Involving No Radiation Hazard to Personnel

Notify all other persons in the rocm at once.
Permit only the minimum number of persons necessary to deal with the
spill into the area.
Confine the spill immediately.

Liquid Spills: Don protective gloves and drop absorbent paper on

spill.

Notify the radiological safety officer (health physicist) as soon as
possible.
Decontaminate.
Monitor all personnel involved in the spill and cleaning.
Permit no person to resume work in the area until a survey is made and
approval of the radiological safety officer is secured.
Prepare a complete history of the accident and subsequent activity re-
lated thereto for the laboratory records,

B. Major Spills Involving Radiation Hazard to Personnel

Notify all persons not involved in the spill to vacate the room at

once,
If the spill is liquid and the hands are protected, right the container.
If the spill is on the skin, flush thoroughly.
If the spill is on clothing, discard outer or protective clothing at
once,
Switch off all fans.
Vacate the room.
Notify the radiological safety officer (health physicist) as soon as
possible,
Take immediate steps to decontaminate personnel involved, as necessary.
Decontaminate the area. (Personnel involved in decontamination must
be adequately protected.)
Monitor all persons involved in the spill and cleaning to d:termine
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. 1If necessary, NRC is to be notified as per 10 CFR 20, Part 20.403.

NOTIFY IMMEDIATELY
William H. McHugh, Ph.D.




Medicial Emergency or Injury

l. 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.




PHARMACO NUCLEAR INC.

Instructions For Delivery Personncl

A. Non-injury Accident

1.

Le

No radicactiviity in car:

d. Nolijy the pharmacy as soon as possible where
you ave and an cstimate of the length of time
you will be tied up. 7Telephone 367-9300.

Radioactivity 1in car:

a. Notify the pharmacy whcre you are as soon as
possible. 1f neceszary have the patrolman
notify the pharmacy where you are. Tell the
police officer you are delivering emergency
medicine and that it is radioactive. When you
call or contact the pharmacy tell us whether
you are d~livering matcerial or recturning Lo the
lab and whother the material you are delivering
has been damaeged. This will give us the
opportunity to send out another driver to
deliver the drugs if necessary.

B. Injury Accident:

1,

[f you are injuricd and can still comnunicate, ask
the officer Lo read the instructions located in the
packcet on the dash. 1If possible toll the officer
whether you have radioactive drugs in the car.



IN CASE OF AN ACCIDENT PROCEED AS FOLLOWS:

1.

Call Pharmaco Nuclear, Inc. imuediately.
Tolephone Nunwer 314=367-9300,

Pharmaco Nuclear, Inc. will imnediately 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.

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

Frank M. Comer
Health Physicist
Pharmacoc Nuclear
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. PART 19 « NOTICES, INSTRUCTIONS, AND REPORTS TO WbRKERS; INSPECTIONS

stricted area, shall be fustiucted in the
healthy protection problems associated
with exposure to such radionetive mate-
tials or radiation. in precautions or Proe-
eodures 10 minimize exposure. und i the
purposes amd functions of protective de-
vices emiploved: shall Le instructed o,
and fnstiucted to observe. to the extent
within the worker's contrel, the applica-
ble provisions of Commission regulations
and hicenses for the protection of per-
sennel from exposures to radiation or
radionctive materials occurring in such
arens: shall be instructed of thelr re-
sponsibility 1o report promptly to the Ji-
eensee any conddition which mav lead to
or cause novlolation of Commission repu-
lattons and leenses or unbecessiry ex-
bosure to radiation or to radionctive mn-
tertal, shall Le instiucted in the appro-
printe response to wariings muade i the
event of any unusual occurrence or mal-
function that may involve exposure to
rdintion or radioactive material. and
shall be wdvised as to the radintion ex-
posure reports which workers mav re-
qQuest pursuant to § 1913 The extent of
these instructions shall be eommenour-
ate with potential radioloxical headth
brotection problems i the restricted
aren.

§ 1903 Natifications and reports o in.
dividuals,

' Radiation cxposure data for un
ndivadunl and the results of any meas-
wements. analvses, and caleulations of
radioactive matertal deposited or re-
tained In the baay of an indidunl <hnll
be reported to the tndividual as specified
In this section. The information reported
shall include data and reselts obtaied
pursuant to Commission regulntion: or-
ters or leense condition ., as ‘hown in
records maintamed by the hivensee joir-
suant te Commission regulutions Fuach
netiftention and report shnll. be i writ-
Ing . include approprinte identifying data
such as the nume of the Neensee. the
name of the individual, the indiidunl's
socind secunty number: inchude the indl-
vidual's exposure nformation,; and con-
tain the following statement

This report 1y farnishied to you under the
Provisions of the Nuclear Regnintory Comn-

misaom regulntion 126 CFR Part 1% Yon
should preserie this repert  far further
reference

thi At the request of any worke: ecach
hevuree shall advise suele worker anng-
ally of the worker's exponre to 1 owiiation

iy g B S T -

or vadlonrtive material as shown In ree-
ords muintaimed by the leensee pursu-
ant ta & U0 30t and o)

el At the request of a worker former-
v eneaked in Levosed aetivitie. con-
trolled by the Heewe, caeh Boetvae shiall
fuinish (o the worker a report of e
WOrkev's exposure to teddntlon or 1dlo-
Active material Such veport L hall be fur-
nished withiin 30 days from the tme the
reaquest is made, or within 30 dayve after
the exposure of the indivigusl has been
determumned by the licensee, whichever s
later | shall cover, within the jerod o1
tine speettied in thie request, cach enlen-
dar quattey i which the workers ne-
tivittes involved exposure 1o radiation
from radteoetive mtertals Heensed by
the Commibssion, nnd shnll inelude the
dutes and loeations of levnsed attivities
m which the worker prarticipated duving
this period

v When o Heensee {s required -
suant to © 20405 or § 20408 of th chinp=
ter to report ta the Conunisslon nuy ex-
pocure of an ndividual to radbatton or
ravchoactive miterid the licensee shall
alho provide the Individnal a report on
his exposure data included therein. Sueh
report shall be trancmatted at a time
not Jater than the transmuttal o the
Conuniesion.

I FRO20217, Auge 17, 1973, as amended at
A0 FR #4780 oy & 1975)
1901 Presence of representastives of

licenseos und workers during inspec.
Hons, -

it Each Heenscee shall afford to tie
Commil:sion st all reasonable times ap-
portunity to mepeet matertals, activitios,
{ncthties, premises, and reeords pursu-
ant to the reculations i this chapter

L During an finspection, Commiseion
Bispectors may eotsult privately with
workers as speeified in $ 1915 The 1-
censee or Heensee’s representitive miy
necompany Commisslon espectors dir-
e other phinses of an tnspeetlon

‘e If At the thme of Inspection, an
ndividual has been authonzed by the
workers ta represent them during Comes
mibston inspections, the leentee shall
notite the inspegtors of such authoriza-
Hon and <hall give the workers' Fepres
sentative an opportunity to aeecompany
the Inepectors durige the fnspection of
phvaeal working eonditions

BFechnworkers' representative chall
e roatinels enpaged I Heen: ol netivl-
Uee b s conteal of the Hesneer and
shall bavee sevelved instructlons as Sphoes
Wivd i $ 1912

19-2

() Different  representatives of i-
censees and worker may accompans the
inspectors durtme dulerent pha es ol on
mspection of there o o resudting j.ter-
terence with the conduct of the e -
Bt Howeser, anly ane wurkers' repie-
wrbatlve Wb g b iy ACCORIEY Ll
I pecbor,

fr With tiw
and the

apprrovid af the ljeer oo
workers' peprecvntative an -
dividual whe s not youtinely enpaped
e fveted activitier nndep contral of
the lcewe for example, o consultant
to the Heensee or to the worker Tep e
sentative, shiall be atforded e Gl -
TRy o secomgnuy Cone Sork Incper .
tors durtie: the Wvgestion ol s beal
working condition,

W Notwithstonding the ochier provie
sdons of thic s ection. Comnd Lon in e -
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PART 19 « NOTICES, INSTRUCTIONS, AND REPORTS TO WORKEFRS: INSPECTIONS

.

$ 100 Heguests I workers tor inspee-
Tions,

ANy warker or representalive of
Workers who belicves thiit o vinlation of
the Act. the yepulations in this ehapter,
or heense couditions exiits or has oc-
curred in license activities with regard to
radiologieal working conditions in which
the worker is engaged, may jegquest an
wspection by e notice of the allered
violation to the Duector of Inspection
and Fntoreement. to the irector of e
appropate Commission Regional O0 e,
or 0 Conuntson nspectors Any aaeh
notice shatl be o weiting, <hall set forth
the specitle grounds for the notice, il
shail be sined by the worker or repre-
sent itive of workers A ropy shall be pro.
vided the hwensee ov the Ditector ot 1i-
spection and Enforcement. Regional Of -
fice Divector, or the mspector no later
than at the time of ifnspection except
that  upon the request of the worker
BWVINE such notire. his name and the
nivme ot mdividuals referred to therem
shiadl not appear in <uch copy or on any
tecord published. refeased or made avatl-
able by the Commission, except for good
cause shiown

T upon receipt of suell natier, the
Director of Inspection and Falorerment
or Rextonal Office Director determines
that the complaint meets the require-
nents set forth m paragraph o+ of this
section. snd il ore are remonable
srounds to behieve that *he alleped 1ol -
Hon exaste or s oceurred. Le shall cou e
S tspection to be made as oo as prae.
tivable. (o determine o sueh alleged
Vielation extsts or has oceurted 1o e -
Hons pursuant to this seetton need na!
be Hmited 1o matters vef rved 1o in the
vomplaant

ey No lirensee shiall dischare ar i
any  manper diserpminate apaitst an
worker heeause such worker ha filed any
complunt or jstituted or caused to be
instituted  any  proceeding  under the
regulations in this chapter or has tost)-
fled or 1 about to te iy i any st pro-
ceeding or beeau o the esercise by
sl worker on behalt of himeoll ar
others of any option altorded by this,
part

MR U227 Ave 17 1aTH
I FR AT Mar 4. | SURSCH

ST Inspections not warranied .
formal review,

as amended ot

tar B the Director of Inspertion sond
Fuforeement or o! the wpropriate Reg-

sl Olee detetunitges, With resjiect vo
ot under F 09 16 thiat an g
Phoste By sl wanarntesd b e Lhege
v tews onable proutsds to belleve that o
violation exists or biv oceurred, he shall
et ity the comphanant m wriliog of suehy
determination. The complainant  moy
obtain review of sneh deternunation by
subanttting a written - tatemen! of posi-
et with the Executive Director fan
Operation. US  Nuclear  Regulatory
Chonmbston, Wi hitieton, 100 20h85,
vlion will prrovide the Deensee with a copy
ol St h ctatemient by certified nugl, ex-
chsditee, ot the pequest of the cone
Plademt, the ane ol the compdaiu-
G The Heensee may submist an opps-
I wntten statement of posttion with
the Fxeoutive Director for Cperation:
who will provide the complainant with
voeopy ol sucli statement by certitied
nal. Upon the request of the complain-
ant the FExecutive Divector for Opera-
Lo or Ris desiguee may hold an inlor-
nud conference In whteh the complain-
ante. add  the  leetcsee  mav oraliy
precent thewr views. An intormal éon-
ference mavy also he livld @ the 1e-
utiest of the licensee, but disciosure of the
ety ol the complainant will be made
ouly following recenst of written author-
Fzatton from the complamant. After eoii-
swlering all written and oral view:, pre-
serted the bxecutive Director tor Oper-
ntions <hall aflrm, modfty g, or 1e-
ver e the determidnation of the Ditcetor
of Tispection and Enforcement or of the
npvroptiate Regional Oftice and turovi
the complonant and the heetsee a wri-
fen notthieation of LWl decision sud e
ve o tHuretor
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Eotorcment or of the appropriate Ry -
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INSTRUCTION CONCERNING PRENATAL RAbIATION EXPGSURE

A. INTRODUCTION

Section 19.12 of 10 CFR Part 19 states that all
individuals working w or frequenting any portion of a
restncted area must be mstincted i the health pro-
tection problems associated with cxposure to radioa tive
matenals or radiation. This guide descnibes the mstruc-
tion that should be provided concerming biological risks
10 embryos or fetuses resulting from prenatal exposure.

B. DISCUSSION

Since the Law of Beigome and Tribondean was
published in 1906" it has been known that the sensitiv-
ity of cells to radiation damage is related to their
feproductive activity  and inversely  related 1o their
degice of ditferentiation. It follows that childien could
be expected to be more radiosensitive than adults,
fetuses more radiosensitive than Juldren, and cmbryuos
cven more radiosensitive.

This panciple has long been a factor m the
development of radiation exposure standards. Section
20104 of 10 CFR Part 20 places difierent lints on
minors  than on adult workers Specifically, 1t hinuts
anyone under the age of I8 10 exposuies not exceeding
10% of the limits for adult workers.

A special sitnation anses when an occupationally
exposed woman is pregnant. Fxposuie of the abdomen
of such a worker to penetrating radition from either
external or internal sources would also mvolve exposue
of the embryo or fetus. Becase a number of studies
bave mdicated that the embryo o tetus 1$ more sensitjve
than an adult, particul.aly dunng the finst three months

'Comptes Rendus des Seances e UAcadenue des Sciences, Vol
143, pp. I83.985, 1906

after conception, when i woman may not be aware thut
she s pregnant, the National Council on Radigtion
Protection and Measurements (NCRP) recommended in
its Report No. 39 that special precautions be taken 1o
linut exposure when an occupationally exposed woman
could be pregnant.

C. REGULATORY POSITION

Instruction to workers performed under §19.12
should be gven prior to assigiment 1o work in a
restiicted area I providing instruction shout health
protection problems associated with radiation exposure,
female workers and those who may supcervise or work
with them should bhe given specific instruction sbout

prenatal exposure nsks to the developing embryo and
fetus. ‘

The msteuction should ensure that the employees
understand

1. That tiie NCRP has recommende hiolding
prenatal accupational exposure to 0.5 rem or less dunmny
the entire period of gestation, and

2. The reasons for this recommendation.

The instruction should include the  inforimation
provided i the Appendix to this puide It should be
presented to the employee, her supervisors, and her
co-warkers both orally and in written form, Fach person
should be given an opportunity to ask questions, and
cach person should be asked 1o acknowledge i witing
that the wstruction has been eceived

D. IMPLEMENTATION

The purpose of this section is to provide informa
tion to heensees regarding the use of this puide
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U.S. NUCLEAR REGULATORY COMMISSION

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
leukemia and other cancers in children increases if the
mother 1s exposed to a significant amount of radiation
during pregnancy. According to a report by the
National Academy of Sciences, the incidence of
leukemia among children under 10 years of age in the
United States could nse from 3.7 cases in 10,000
children to 5.6 cases in 10,000 children if the children
were exposed to 1 rem of radiation before birth (a
“rem” is a measure of radiation). The Academy has also
estimated that an equal number of other types of
cancers could result from this level of radiation.
Although other scientific studies have shown a much
smaller effect from radiation, the Nuclear Regulatory
Commission wants women employces of its licensees to
be aware of any possible risk so that the women can take
steps they think appropiiate to protect their offspring.

As an employee of a Nuclear Regulatory Commis-
sion licensee, you may be exposed to more radiation
than the general public. However, the Nuclear Regula-
tory Commission has established a basic exposure limit
for all occupationally exposed adults of 1.25 rems per
calendar quarter, or S rems per year. No clinical evidence
of harm would be expected in an adult working within
these levels for a lifetime. Because the risks of undesir-
able effects may be greater for young people, persons
under 18 years of age are permitted to be exposed to
only 10 percent of the adult occupational limits. (This
lower limit is also applied to members of the general
public.)

The scen' ic organization called the National
Council on Rauation Protection and Measurements has
recommended that because unborn babies may be more
sensitive to radiation than adults, their radiation dose as
a result of occupational exposure of the mother should
not exceed 0.5 rem. Other scientific groups, including
the International Commussion on Radiation Protection,
have also stressed the need to keep radiation doses to
unborn children as low as practicable.

All Nuclear Regulatory Commussion licensees are
now required® to inform all individuals who work in a

*By Title 10, Part 19 of the Code of Federal Regulations.

restricted area of the health protection problems asso-
ciated with radiation exposure. This instruction would in
many cases include information on the possible risks to
unborn babies. The regulations also state** that
licensees should keep radiation exposures as low as
practicable. According to the National Council on
Radiation Protection and Measurements, particular
efforts should be made to keep the radiation exposure of
an embryo or fetus at the very lowest practicable level
during the entire period of pregnancy.

Thus it is the responsibility of your employer to
take all practicable steps to reduce your radiation
exposure. Then it is your responsibility to decide
whether the exposure you are receiving is sufficiently
low to protect your unborn child. The advice of your
employer’s health physicist or radiation protection
officer should be obtained to determine whether radia-
tion levels in your working areas are high enough that a
baby could receive 0.5 rem or more before birth. If so,
the alternatives that you might want to consider are:

(a) If you are now pregnant or expect to be soon,
you could decide not to accept or continue assignments
in these areas. :

(b) You could reduce your exposure, where
possible, by decreasing the amount of time you spend in
the radiation area, increasing your distance from the
radiatior source, and using shielding.

(c) If you do become pregnant, you could ask your
employer to reassign you to areas involving less exposure
to radiation. If this is not possible, you might consider
leaving your job. If you decide to take such steps, do so
without delay. The unbomn child is most sensitive to
radiation during the first three months of your preg-
nancy.

(d) You could delay having children until you are
no longer working in an area where the radiation dose to
your unborn baby could exceed 0.5 rem.

**In Title 10, Part 20.
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You may also, of course, choose to:

(e) Continue working in the higher radiation areas,
but with full awareness that you are doing so at some
small increased risk for your unborn child.

The following facts should be noted to help you make a
decision:

1. The first three months of pregnancy are the
most important, so you should make your decision
quickly.

2. At the present occupational exposure limit, the
actual risk to the unborn baby is small, but experts
disagree on the exact amount of risk.

3. There is no need to be concerned about sterility
or loss of your ability to bear children. The radiation
dose required to produce such effects is more than 100
times larger than the Nuclear Regulatory Commission's
dose limits for adults.

4. Even if you work in an area where you receive
only 0.5 rem per three-month period, in nine months
you could receive 1.5 rems, which exceeds the full-term
limit suggested by the NCRP. Therefore, if you decide to
restrict your unborn baby's exposure as recommended
by the NCRP, be aware that the 0.5 rem limit applies to
the full nine-month pregnancy.

The remainder of this document contains a brief
explanation of radiation and its effects on humans. As
you will see, some radiation is present everywhbere and
the levels of radiation most employees of Nuclear
Regulatory Commission licens~es receive are not much
larger than these natural levels, Because the radiation
levels in the facility where you will be working are
required by law to be kept quite low, there is not
considered to be a significant health risk to individual
adult employees.

Discussion of Radiation

The amount of radiation a person receives is called
the “dose™ and is measured in “rems.” The average
person in the United States gets a dose of one rem from
natural sources every 12 years. The dose from natural
radiation is higher in some states, such as Colorado,
Wyoming, and South Dakota, primarily because of
cosmic radiation. There the average person gets one rem
every 8 years.

Natural background radiation levels are also much
higher in certain local areas. A dose of one rem may be
received in some areas on the beach at Guarapari, Brazil,
in only about 9 days, and some people in Kerala, India,
get a dose of one rem every S months.

Many people receive additional radiation for
medical reasons. The annual radiation dose averaged over
the United States population from diagnostic X-rays 1s

(

0.072 rem per year. The :{verage dose from one chest
X-ray is 0.045 rem.

Radiation can also be received from natural sources
such as rock or brick structures, from consumer pro-
ducts such as television and glow-in-the-dark watches,
and from air travel. The possible annual dose from
working 8 hours a day near a granite wall at the Redcap
Stand in Grand Central Station, New York City, is 0.2
rem, and the average annual dose in the United States
from TV, consumer products, and air travel is 0.0026
rem.

Radiation, like many things, can be harmful. A large
dose to the whole body (such as 600 rems in one day)
would probably cause death in about 30 days, but such
large doses result only from rare accidents. Control of
exposure to radiation is based on the assumption that
any exposure, no matter how small, involves some risk.
The occupational exposure limits are set so low, how-
ever, that medical evidence gathered over the past 50
years indicates no clinically observable injuries to indi-
viduals due to radiation exposures when the established
radiation limits are not exceeded. This was true even for
exposures received under the early occupational ex-
posure iimits, which were many times higher than the
present limits. Thus the risk to individuals at the
occupational exposure levels is considered to be very
low. However, it is impossible to say that the risk is zero.
To decrease the risk still further, licensees are expected
to keep actual exposures as far below the limits as
practicable.

The current exposure limits for people working with
radiation have been developed and carefully reviewed by
nationally and intemationally recognized groups of
scientists. It must be remembered, however, that these
limits are for adults. Special consideration is appropriate
when the person being exposed is, or may be, an
expectant mother, because the exposure of an unborn
child may also be involved.

Prenatal Irradiation

The prediction that an unbom child would be more
sensitive to radiation than an adult is supported by
observations for relatively large doses. Large doses
delivered before birth alter both physical development
and behavior in experimentally exposed animals. A
report of the National Academy of Sciences states that
short-term doses in the range of 10 to 20 rems cause
subtle changes in the nerve cells of unborn and infant
rats. The report also states, however, that no radiation-
induced changes in development have been demon-
strated to result in experimental animals from doses up
to about | rem per day extended over a large part of the
period before birth.

The National Academy of Sciences also noted that
doses of 25 to SO rems to a pregnant human may cause
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growth disturbances in her offspring. Such doses sub-
stantially exceed, of course, the maximum permissible
occupational exposure limits.

Concern about prenatal exposure (i.e., exposure of a
child while in its mother's uterus) at the permissible
occupational levels is primanly based on the possibility
that cancer (especially leukemia) may develop during the
first 10 years of the child’s life. Several studies have been
performed to evaluate this risk. One study involved the
followup of 77,000 children exposed to radiation before
birth (because of diagnostic abdominal X-rays made for
medical purposes during their mother's pregnancy).
Another study involved the followup of 20,000 such
children. In addition, 1292 children who received
prenatal exposure duning the bombing of Hiroshima and
Nagasaki were studied. Although contradictory results
have been obtained, most of the evidence suggests a
relationship between prenatal exposure and an increased
risk of childhood cancer.

Summary

Occupational exposures to radiation are being kept
low. However, qualified scientists have recommended
that the radiation dose to a pregnant woman should not
exceed 0.5 rem because of possible risks to her unborn
child. Since this 0.5 rem is lower than the dose generally
permitted to adult workers, women may want to take
special actions to avoid receiving higher exposures, just
as they might stop smoking during pregnancy or might
climb stairs more carefully to reduce possible risks to
their unborn children.

8.13.5
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