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,




S RN BRSNS R IR IR IR B R BRI W=

e e e

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 w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>