H Form AEC-313 UNITED STATES ATOMIC ENERGY COMMISSION !

10cre 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE T e

INSTRUCTIONS —Complete tems 1 through 18 # tha is an Mlia eoplication or an epplication for renewal of & hcenss nformation contained n pre-
“mﬂnmu%mmmn“lhm%mumnd«mum referances are ciear and
mt-.wapmmmmAmumucmemw Mail two copws o US. Atomic Energy Commis-
mmm.nc.mw:m&m.m:w upon approval of this application, he applicant wifl recewe an AEC
mmm‘MMCMwMMthm-mnMMAmhmm Title 10, Code of Fed-
ummamnm-wurﬂ.w.uﬂ.uhumnowmmzn.- conse tee prowsons of Titke 10, Code of
LMWth.mmummqumvcumumb M4 (Ses Mote in Instruction Sheet)

1. (0] NAME AND STREET ADORESS OF APPUCANT (nstitution. nm RoSpVie per- (b) SIREET ADOWESNES) Al UCH BYPRODUCY MATERIAL WUL O  #D ¥

00, st InChuts IP Code and wiephone muwdor | Gfarnnt from 1(a)  bnche (P Codn )
Mallinckrodt, Inc. 2703 Wagner Place
Mallinckrodt,Nuclear Maryland Heights, Mo. 63043
675 Brown Road
Hazelwood, Missouri 63042
2 DEPARTMENT TO USE BYPRODUCT MATERIAL ) o T3 rmEvious LcEnse wumaenss) [ P P T ————
Mallinckrodt/MNuclear R S g i)
Maryland Heights Facility U.S. NRC License No. 24-04206-01
—_— (Renewal)
4. INDIVIDUAL USER(S)  ('oww omd hite of individual(s) whe will wen we dowctly | 3 RADIATION PROTECTION OFFCER MNome of pur o desgnated o rodatos prore:
- u of bype I Gove rowmung ond exper s = Haoe § and 9 ) tan ofcor df offar han wdo vl v Atvach roswes of ha tromeng ond expecence
o~ - Pews § ond 9 )
Radiation Safety Cammittee | . -
D. W. Soldan, Chai D. W. Soldan, Chief Radiological

Safety Officer

g See attached Items 8 and 9 See attached Items 8 and 9

S

© o] BYPRODUCT MATERIAL  (Fimmets

(8] CHEMICAL AND/OR PHYSICAL FORM AND MATUMUM NUMBER OF MUICURIES OF EACH CHEMICAL AND/CR PMYS.

ond mans vt of sk | mmmtm_mmumo&m {U.ﬂ-ﬂu*ﬁ—dw,“‘m,
A. Any byproduct MO, i oo a4
A g A. Any chemical or physical form A. Not to exceed
material with :
2 . il ! 100 curies of each
Aitamic Numbers : :
* radionuclide except
1 through 83 ‘ §
inclusive * as follows:
| B. Any chemical or physical form B. 10000 curies
B. Molybdenum : : :
C. Technetium-99m C. Any chemical or physical faorm C. 10000 curies
D. Iodine-131 ‘ D. Any chemical or physical form D. 250 curies
L Selenium-75 E. Any chemical or physical form E. 200 curies
r m.wmmcmmwnm. (¥ by prodect d e, supph A (Form AEC 31 Ja) must be completed
- G of Bos o 'mm.-hhdan‘u‘d‘h*dw*dhw and/ e dwvicn in which by sowece will

The radionuclides will be used in the production and testing of products marketed
by Mallinckrodt, Inc. (in accordance with the provisions of 10 CFR 30.2) ad the

transport of licensed material, or delivery of licensed material to a carrier for
transport (in acccrdance with the provisions of 10 CFR 71.5) amd for distribution
to authorized recipients.
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Poge Two

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN TEM 4  (Use supplemental sheehs # mecossory)

8 TYPE OF TRAINING OURATION OF O THE JO8 FORMAL COURSE
WHERE TRAINED TRAINING (Cocle amswer) (Corcte amewer)
o Prcpies ond prochom  of redaten
S See Attached Items 8 and 9 ol sl
b Red v ™ stonderdies
hon and mondorag techniques and - See Attached Items 8 and 9 You Ne Yoo MNo
- ety
c. Mot and aicviahons bas.c = the Tee Ne Yor Ne
e ond messwroment of radioectiwey | S€€ Attached Items 8 and 9
1 Yot No You No
d Sologicol efach of rodiation |

9 EXPERENCE WITH RADIATION  (Actual use of rod. OPpEs O W, ket o e |
SOTOPE | MAXBM AMOUNT WHERE EXPEMENCE WAS GANED ounnou OF EXPERmEncE TYre q’ USE )

See Attached Items 8 and 9

10 RADWATION DETECTION INSTRUMENTS  (Use wpplementol theet # resscsary )

TYPE OF mNSTRUMENTS NUMSER RADIATYON SENSITVITY RANGE | WINDOW THICEIESS use
[ e~ o el e o oo | AvALABL DETECTEL (o /) (=g /cm ) [Manhoring twrvering mecsunag)

See Attached Item 10

11 ME™MOD, FREQUENCY, AND STANDARDS USED N CALIBRATING INSTRUMENTS UST!D‘ ABOVE

See Attached Item 14 RADIATION PROTECTION PROGRAM
12. Fis BADGES, DOSIMETERS, AND B/O ASSAY PROCEDURES USED.  (Fer Aim bodges, wecdy methad of colibratag and procemng, o name of suppher |

See Attached Item 14 RADIATION PROTECTION PROGRAM
Current Supplier - Radiation Detection Company

INFORMATION TO S£ SUBMITTID OM ADDITIONAL SHEETS IN DUPLICATE

13 FACHMES AND EQUPRENT Describe ol hes and remote handing eqv @ t, shoroge ., heaideng. fume hoods. e Explanatery shetch
s sl i S g ™ See attached Item 13, FACILITIES AND BQUIPMENT
14 RADIATION PROTECTION PROGRAM  Dewcribe e rod o program eched - o oppl coven sealed sowces, submid leok

wrtng proceduie whars Jpplcotie. fome. Fawviag, and srperence of pecson B pedorm leok ‘et and arange menh fer pedtormung nhal radiohon wrvey e

wang. mowienance ead repav of e souros
See attached Item 14, RADIATION PROTECTION PROGRAM

15, WASTE OSPOSAL W e ol waste di1poust sernce + emploped. speily nome of crmpany  Ofherwise, swbmdt detoiled descripf on of methods which will
e ead lor dusponmg of rode Ead of e type ond amount of achvily wvol wed. Nucl. E . " Co e
CERTIFICATE (This item must be completed by applicant)

16, THE APPUICANT AND ANY OFMCIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPUCATION 1S
PREPARED N COMFORMITY WITH TITLE 10, COOE OF FEDERAL FIGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED MEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED WERETO, 1S TRUE AND CORRECT TO MM SE£5T OF OUR ENOWLEDGE AN BELEYF

Mallinckrodt, Inc,

Lcerwm Fee Latagory § [rg— Sy
oo ENCI0NE® by - ;i' /M’Is&g/ B
ety ot operebhe
- September 29, 1977 Director of Opera¥ions

Tithe of comtymg oficu

WARMBG 18 U. S C, Section 1001, Act of june 25, 1948, 62 Stor 74P, mokes @ @ crimingl oflefse e make @ willfully false satement o
represen tytion t ony depurtment or agency of he Unded Siaws et 10 0ny maMer withen dy urrdictien . .

®U.S. GPO: 1973843 -128/818



Items 8 and 9

The membership of the Radiation Safety Committee is:

A.

Soldan, bLonald W., Chairman

Supervisor, Health/Physics

The Corporate Radiation Safety Officer for Mallinckrodt

for a period of 12 years has a total of 21 years experience
in the field of radiation safety. He has had experience

in the handling or control of megacuries of radioactive
materials under Type A specific licenses of broad scope.

He is also Chairman of the Radiation Safety Committee for
Mallinckrodt, Inc. under the NRC license number
24-17450-01. Mr. Soldan is a member of the American
National Standards Institute Committee N14.7 on the packaging
of radioactive materials.

Adams, John R., Vice Chairman

Superviscor, Safety and Maintenance

Mr. Adams has been a Mallinckrodt/Nuclear Health/Safety
Supervisor for a period of nine years. He has approximately
21 years experience in the field of occupational safety, in-
dustrial hygiene and health radiation physics. He has ap-
proximately 15 years radiation safety supervisory experience
while working in the Uranium Division, an AEC contract opera-
tion conducted by Mallinckrodt, and Mallinckrodt/Nuclear.

Mr. Adams is a member of the American Society of Safety
Engineers and a certified safety professional. He is a
grazduate of the University of Missouri and Iowa State Univer-
sity with an associate degree and a B.S. degree in Science.

Nuelle, Ralph, Secretary

Physicist

Mr. Nuelle has a B.S. in E.E. from the University of Missouri
School of Mines and Metallurgy. During World War II, Mr.
Nuelle was Product Engineer on the Navy's proximity fuse pro-
ject. Following the war, he had five years experience as

a Cyclotron Engineer for the Department of Physics at
Washington University, St. Louis, Missouri. Mr. Nuelle has
been employed at Mallinckrodt for 26 years and has conducted
considerable research and study on radiation damage and
effects. At the present time he is a member of our Quality
Control Assay Department in conjunction with NBS traceable
sources and egquipment calibration program.

Becker, Victor J.
Production Manager, In Vivo Radioactive Pharmaceuticals

r. Becker obtained B.S. and M.S. degrees from the Univer-
sity of Missouri-Rolla in 1969 and 1971, with a major in
nuclear chemistry. His graduate studies included trace
element analysis via neutron activation analysis. He was in




charge of a radiation laboratory at the University of
Missouri-Rolla from 1970 to 1973. He accepted a position
with Mallinckrodt, Inc. in 1973 in the R&D Section, con-
cerned with In Vivo radioactive pharmaceuticals. His
experience has included handling over a dozen isotopes
ranging from microcurie to kilocurie levels of activity.

Green, Kenneth J.

Manager, Radiopharmaceutical Distribution

Mr. Green has been employed 1in the transportation of radio-
active materials for 15 years. He is knowledgeable in

the packing, transportation and radiation safety regula-
tions codified in Titles 10 and 49 of the Federal Register.
Mr. Greeri has been a member of the Atomic Industrial Forum
Committee on Radioisotopes Production and Distribution and
the American National Standards Institute Committee N 14.7
on the packaging of radioactive materials.

Hatakeyama, James S.

Manager, Process Technology and Health Physics

Mr. Hatakeyama received a B.S. degree in Pharmacy from the
University of Colorado. He had four years experience at
the University of Chicago Clinics, Argonne Cancer Research
Hospital as an Isotope Pharmacist engaged in preparation,
assay and testing of dosage forms of radioisotopes for use
in patients and animals. He spent six years as Manager

of Production of Radiopharmaceutical Products and was also
involved in quality control and developmental work at Volk
Radiochemical Company. Mr. Hatakeyama has been with
Mallinckrodt for a total of 12 years in various managerial
positions in Radiopharmaceutical manufacturing.

Robb, William P.

Manager, Quality Control

Mr. Robb received a B.S. degree in Pharmacy from the St.
Louis College of Pharmacy. Mr. Robb's industrial experience
in the field of Radiopharmaceuticals extends over a period
of 11 years and he is familiar with the Title 10 of the

Code of Federal Regulations as applied to a "Type A" specific

license of broad scope.

Toomey, John

Director of Operations

M. Toomey received his B.S. and M.S. degrees in Pharmacy
from Philadelphia College of Pharmacy & Science. He has

16 years experience in the pharmaceutical industry, with
responsibilities in manufacturing, quality control, distri-
bution and plant management.

90i21




Item 10

Sensitivity Window
Radiation Range Thickngla
Instrument (s) Quantity Detected (mr/hr) (mg/cm<) Use
Picker Nuclear Spectro- 7 NA NA NA Activity measure-
scaler III A ment, Quality
Model #628433 Assurance and
Envircnmental
sampling
Harshaw Integral Line 12 Gamma NA NA Activity measure-~
Nal Scintillation mente, Quality
Detectors ~ 2" Well Type Assurance and
#6SFS Environmental
sampling - Used with
Picker Spectro-
scalers III and IV
Harshaw Integral Line 1 Gamma NA NA Used with Picker
Plastic Scintillation Spectroscaler for
Detector - Through Hole capsule activity
Special Quality Control
Harshaw Integral Line 1 Gamma - NA NA Used with Spectro-
Nal Detector 2" x 2" scaler for activ vy
analysis - -
Picker Nuclear Spectro- 5 Gamma NA NA Activity analysis
scalers IV and IV R Quality Assurance
Environmental
sampling i
General Radiological 1 NA 10 13 Amps NA Used with ioniza-

"Physics Range" D.C.
amplifier (Electrometer)
Model 34-503

tion chambers -
Activity measurement



Sensitivity Window
Radiation Range Thickness
Instrument(s) Quantity Detected (mr/hr) (mg/cm“) Use
Eberline Instruments 2 Alpha NA NA Used with Harshaw
"Mini Scalers" Beta GSF5 Scintillation
Model MS=-2 Gamma Detector and
Eberline Gas Flow
proportional chamber
activity measurement
Quality Control
Picker Nuclear a Gamma NA NA Critical human
"Omniprobe" organ burden
Thyroid Uptake measurements
Systems
Picker Nuclear 1 NA 0"to 108 NA Analog display/alarm
Log/Linear Ratemeter c/m for uptake system
#600047
Picker Nuclear 1 Beta 0 to 10° 3.5 Personnel monitoring
Labmeter 1I Gamma c/m
Picker Nuclear 2 Beta NA 3.5 Contamination wide
“"Cliniscaler"” Gamma tests
Nuclear Chicagc-Searle 1 Beta NA NA Liquid activity _
Unilux II Liquid Gamma analysis
Scintillation Counter Environmental
Ludlum Measurements, 8 Beta 0-200 35 Personnel and area
Incorporated Thn.Wind. Gamma mr/hr radiation monitt« ng
Survey Meters, Model 3 Thin window end ™
window det.
Ludlum Measurements, 10 Beta 0-200 30 Personnel and
Incorporated Gamma mr/hr area radiation
Survey Meters, Model 3 monitoring side
Metal Det. window metal det.
Ludlum Measurements, 5 Beta 0-200 3.5 Personnel and area
Incorporated - Survey Gamma radiation monitoring

Meters Model 14A with thin

end window det.



Sensitivity Window

Radiation Range Thicknegs
Instrument (s) Quantity Detected (mr/hr) (mg/cm*) Use
Ludlum Measurements 1 Beta 0-500,000 NA Area and Personnel
Survey Meter - Model 12 Gamma Counts/Min. Monitoring
with 1 x 1 NalI Detectors Alpha
Ludlum Measurements, Inc. 6 Beta 0-200 mr/hr 30 Area and Personnel
Survey Meters, Model 14A Gamma Monitoring
with Metal GM Detectors
Side Type
Picker Nuclear Lab Monitors 11 Beta 0-30,000 ! Area and Personnel
Model 642081 with thin end Gamma Counts/Min. Monitoring
window detectors
Victoreen "Cutie Pie" 2 Beta 0-25,000 2.5 Area and Personnel
Model 740D Gamma mr/hr. Monitoring
Ionization Chamber
Survey Meter
Eberline Instruments, Inc. 1 Beta 0-200 3.5 Personnel and Area
Geiger Counter Gamma mr/hr. Radiation Monitoring
Model PRM-6
Eberline Instruments, Inc. 2 Beta 0-200 2.5 Personnel 2rnd Ar...
Geiger Counter Gamma mr/hr. Radiation Monitoring
Model E-510
Tracerlab, Inc. k! Beta 0-5 NA Source Activity
Source Calibrator Gamma mCi Measurement and
Model 60-56A Quality Assurancé&
(Electrometers)
Scherrer Source Calibrator 10 Beta 0-5000 NA Source Activity
Electrometars Gamma mCi Measurement and

Quality Assurance



Sersitivity Window
Radiation Range Thickness
Instrument (s) Quantity Detected (mr/hr) (mg/em”) Use
Tracerlab Low Range 12 Gamma 0-5000 NA Source Activity
Ionization Chambers mCi Measurement and
Series 60-65A Quality Assurance
General Radiological 3 Beta 0-5000 NA Source Activity
Radioisotope Gamma mCi Measurements anc
Calibraztion Chembers Quality Assurance
Model 1383A
(Nuclear Associates
Model 34-014)
Packard Instruments 1 Beta NA NA Health Physics
Autogamma Spectrometer Gamma Environmental
Automatic 600 Sample Analyses (Air -
Spectrum Analyzer Water - Loose con-
tamination)
Urinalysis
Bendix Dosimeter 6 NA Depends on NA Personrel monitoring
Charger-Readers Dosimeters
Victoreen 5 Gamma 0-100 mr/hr NA Area Monitoring
“Vamp" Area ; T
Monitors
Picker Nuclear 1 Gamma NA NA Wipe Tests
Magnascaler
Eberline Instruments 1 Gamma 0-30 Personnel Monito;ing
Hand and Foot Monitor Thin window grobe
Model HFM2 (0-3.5 mg/cm“) on
Frisker
Ludlum Measurements 2 Gamma 0-10 NA Activity Measurement
Ma>del 25 Scaler c/m

Ratemeter



Sengitivity Window

Radiation Range “ i'ickness
Instrument (s) Quantity Detected (mr/hr) \mg/cm*) Use
Nuclear-Chicago 2 Beta 0-106 1.0 Quality Assurance
Searle - Actigraph III Gamma c/m mg/cm2
Chromatographic Scanners
Vanguard Inst. Model 930 1 Beta 0-106 Windowless Quality Assuranc
Auto Scanner Gamma c/m
(chromatographic) with TLC
capability
Packard Inst. Chromatographic 1 Beta 0-108 Windowless Quality Asauranc-
Scanner Model 7200 Gamma c/m
Canberra Multichannel 1 Gamma NA NA Quality Assurance
Analyzer Mode) 8100 MCA ' Contamination
4096 Channels - Computer Analysis
based with Solid State
Detector
Tracor-Northern 1 Gamma Quality Assurance
Multichannel Analyzer
Model TN 1705 2048 Channels
with 3 x 3 Harshaw Nal -
Detector
Packard Instruments 1 Gamma - - Quality Assurance
Auto-Gamma Scintillation
Spectrometer Model 5265
Computer based TTY Readout y
600 Sample
Packard Instruments 2 Gamma Quality Assurance

Autogamma Scintillation
Spectrometers - Model 5265
Not computer based - TTY
Readout 600 sample




Sensitivity Wirdow

Radiation Range Thickress

Instrument (s) Quantity Detected (mr/hr) (mg/cm*) Use

Luélum Measurements 2 Beta 30 Personnel monitoriwny

Mcdel 40 Hand and Foot Gamma mg/em?2 Note - Frisker 3.5

Monitors - 6 Channels mg/cm? window
thickness

Ludlum Measurements 10 Beta 0-5000 3.8 Area and Personnel

Model 177 Area Monitors Gamma c/m mg/cm2 Monitoring

Nuclear Chicago 1 Beta 0-25R 2 Area Monitoring

Mhdel 2588 Survey Meter Gamma mg/em?2

Icnization Chamber Type

Ludlum Measurements, Inc. 1 Beta NA Acitvity Measure=-

Model 2200 Scaler Ratemeter Gamma ments - Emergency
Standby Scaler
(Portable - Battery
operated)

Pocket Chambers 200 Gamma 0-200 mr NA Personnel monitoring °

Reactor Experiments, Inc. 1 Beta 0-100 mr - Area and Personn

Digi/Micro Dose Gamma Monitoring <

Reactor Experiments, Inc. 1 Beta N=100R/hr - Area Monitoring

Auto Digimaster Gamma

Exposure Ratemeter

Reactor Experiments 2 Beta 0-100R/hr - Area Monitoring X

Digimasters Gamma

Exposure Ratemeters

Reactor Experiments B Beta 0-100 mr - Area Monitoring

Digidose exposure Gamma



Sensitivity Window
Radiation Range Thicknsas

Instrument (s) Quantity Detected (mr/hr) (mg/cm<) Use
Keithley Instruments 1 Beta Rate B Precision measure-
Model 35020 Digital Gamma N=10R/min. ments - Secondary
Dosimeter with air calibration
equivalent ionization Dose reference
chambers 0-1R
Victoreen Model 444 1 Beta 0-300 R/Hr. NA Secondary Reference
Air Ionization Gamma Inst.
Survey Meter
Victoreen Model 555 1 Beta Rate - Secondary Reference
Radacon Air Ionization Gamma 0-10R/M Inst.
Inst. '

Dose

100R



Item 13 ) }

FACILITIES AND EQUIPMENT

The Mallinckrodt, Inc., Mallinckrodt/Nuclear Maryland
Heights Radiopharmaceutical Plant consists of 6 structures
designated as Buildings 100 through 600.

Building 500 described in our letter dated March 16, 1976,
has been operational since June of 1976.

Building 600 described in our letter dated March 29, 1976,
with additional information provided in our letter dated
October 18, 1976, is not currently fully operational in
that some of the processing of in vivo products is still
being performed in Building 100. We anticipate that all

in vivo product processing, dispensing and packaging opera-
tions will be transferred to Building 600 during the fourth
quarter of 1977.

The initial renovation of Building 400 has been completed
and is operational for shipping of our products.

Drawings for renovation of our Dispensing Department in
Building 300 have been completed. This renovation should
begin in late 1977.

The Research and Development operations previously performed
in Building 200 have been transferred to our new Research and
Development laboratories in Hazelwood, Mo. under U.S. NRC
License No. 24-17450-01 effective March 22, 1977. This trans-
fer of operations has permitted partial expansion of our
Quality Control Department to some areas previously occupied
by R & D. The East end of Building 200 on the upper level is
under final stages of renovation as office areas.

Final plans for renovation and expansion of the Health Physics
Department on the East end of the lower level of Building 100
have been completed. This renovat:.on should begin late in
1977.

Drawings for renovation of the West end of the upper level

of Building 100 have been partially completed. This area was
previously used for in vivo product production and will be
converted for dispensing and packaging of in vitro products.
Construction should also begin late in 1977.

A plot plan showing the location of these buildings and the
renovations in Buildings 100, 200, 300 and 400 are attached
Zor your information and review.
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