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APPL.lCATION FOR BYPRODUG MATERIAL. LICENSE * *- - - =>rio cr. 30
.

INSTRUCTIONS.--Complete tems 1 through 16 if this is an irttaen applicaten or an appucatnon for sonewaf et a keenes information contained in pre.
vious ops * cat 6cas Ed with the Commiu.on we respect to seems a through 15 may be incorporatea t,y reference provided references are casar and
specdic.Use su.)plemental sheets where rwaaa.ty. Rom 16 must be completed on all appucations. Mail two copes to: US Atomic Energy Commis-
e.en.T---W D.C 20545. Attention: Meteriale Branch. Directorate or ucensing. Upon approval of the appeacetion, to applicant wis recesse an AEC
Syproduct Motorial Ucense. An AEC Syprnduct Metenal Ucense is issued in accordance with wie General reonirements contained in Tette 10. Code of Fed-
esel Regulations. Part 30. and the Uconses is subsect to Title 10. Code of Federal Regulations. Part 20. arN ' > ' cenas See pro.iasons of Title 10. Code of
Federal As0uistions. Pert 170. The hcones too catsoory should be stated in her s 16 and the appropriate fee . * aed. (See Hole in hstruction Sheet)

i. 4.s nana me s=rr aconcss or arcucasa. i e s m. n ,,.,. c.: sterer Acoussissi e uca smoouct etain vna w r%. rem.eaus.e,wcoa e a.s.om eat e a s rs.i s.u. a c.a. s
milirrkrodt, Inc. 2703 Wagner Plam
Allinckrodt/Nucicar m ryland Heights, m. 63043
675 Brown Road

~ Hazelwood, Missouri 63042

2. DEPARTmdedt 10 t/M sTPtoouct mArte:AL 3. PsEvious ucrNsf Nu.nate(s). (w.6. we r.r f,e.a. ser.s.o .
a '

mllinckrodt/ Nuclear "'""'""""*"d*"" -'

Mryland Heights Facility U.S. NRC License No. 24-04206-01
(Renewal)

4.suomouu usensi. re. .w ., ,r.3 .,

r, s. aAounow reortCnon omcze. ru. .< - s.,,,w . -.- - s .,o i. c e - . , e. ,e , ,, - s . e , -
. u . , e.,

B W ation Safety Comtittee
D. W. Soldan, Onirman D. W. Soldan, Quef Radiological.

Safety OfficerSee attached Itans 8 and 9 See attached Itms 8 and 9
.

4 f.) TPtoouCr murtt1AL. (f
s ,' (b) CHtmsCAL ANo/Ce ewYssCAL FOtm AND mAAvauas Numsta Of mWCus2ts of (ACH CHtwCAL AND/C2 PHYS.s- a.x roem vaAr you.wn ,ossess e awr om n e. . re < <.t - .,-%. w ,.s .o - .a - ar o., - ,^~

A. Any chemical or physical form A. Not to exceed
Atmic Numbers 100 curies of each
1 through 83 r dionuclide except
inclusive as follows:

B. Any cbmical or physical form B. 10000 curiesB. Malyixlent=1
C. Any chemical or physical form C. 10000 curiesC. 'Ibchnetium-99m

D. Iodine-131 D. Any chmnca1 or physical form D. 250 curies
E. Selenium-75 E. Any M cal or physical form E. 200 curies

r. oesones cuerose eos w,ecn erreoouct matew wu = use. 4,6,,, , r . 6, 3 ,,s e a cr.n. ac.s s. e 6. a ,n. s .a n. w. n 6,o A .s . . a. s .,. - u. .a w.e , .,
be en r.d 6/w dj

<i., a .u* n. .ar

'Ihe 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) and the
transport of licensed mterial, or delivery of licensed material to a carrier for
transport (in acccrdance with the provisions of 10 GR 71.5) ani for distribution
to authorized recipients.
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TRAINING AND EKrf.AIENCt OF EACH INDIVIOUAL NAMED iN ITEM 4 (u : ;; -- _ h s. .d a.c ryl'

g, rm or faAnaNo

OUeAfo.NG
N of ON THE Joe 904mAtCoutitt wheat itAsNED TGAIP (C.gb .w=.rj (Cat. .w <j

.. e. i. a c cac. .e d.e '" * * *See Attached Itms 8 and 9-

6. a.d c , . .. aA,4. .

.w .. . .. ai .w .a. See Attached Itm s 8 and 9 v= N. Ya N.

-

'- 1,a 1*",[[d,,",,'*,.,,, See Attached Itms 8 and 9
' " '' * * * *

d. S &.eic.i .#.ct. 8 e.d h.a

v. EXPEe(NCE wtTH RADtAT:ON. (Adv.f e .I rod ofop.. .r .gu. 6.nf .aj re c. j

r$0 TOPE anAzuausa AMOUNT wt(Re (KPf*IENCE WA5 GAltdo DURATON OF EXPitsENCE TTPt Of Ust

See Attached Itans 8 and 9

1 10. RADIATON DETECTON INSTRUMENTS. (U.e : ;_ - -d she.a. .I 1
'

Tm or msfauwNTs Numere mAosAnoN $EN$MVffY RANGE wudOOw THICENESE UM
(t 4,.s. d a a.-her f c6j AvAaAau offtCTta (= /8 ) ( h.') (a r.ag, .., ,.ae, ria,3i

See Attached Itan 10

.
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it. ww.oo.#ercurNCv. Ace srANoAeos uwo m CAuseArw.o wsraumeNTs ustro Asove.

See Attached Iten 14 RADIATIOJ PROIECTIOJ PROGRAM
it. ram aAoots. oostarries. APG Sto A$$AT PROCEDUGf $ U$fD. (F- h b.dge., gem.fy 4.d .I .s.hr.hg d m .r am e .# . d9, J

See Attached Iten 14 RADIATIOJ PROIECTIOJ PROGRAM
Current Supplier - Radiation Detection Company

INFORARATION TO SE SUSAAtm3 000 ADDITIONAt. SHEETS IN DUPUCATE
I 3. f AOLfnt.& ANO (QUrhifMT. Oe. crib. 4.b.e.! sty 8.ot.h .ad -.e. h.ad8 4 84.gr at. s .g. coa.m , .h td.ag, f..e h J., (spa. s.ry .k.ch

O'- " See attached Itan 13, FN'TT.TTIES AND EQUIINENT.' s.ca ar .a==.d. (C' ' - -->

is. aAotAnoM PeofnCnoN PeoceAm. o ,4.in. d ,,* == w. cid a - . w .,,s . i.d ,6- i

-.d< .a.we.c.N.. . -i..ad.. .e,- i.P.d.-ik .a s. d--.a. i.4 -r. ~a

an.ac.e s .

See attached Itan 14, RADIATIOJ PROIECPIOi PROGRAM
is. wAsre ooPosAt- e . ,c a a. + e a.,.d. = o a s a r. om r 6=. 4 aw 4 ca,ei.a w d. + ch -asr

6. as.6 s,.6.== a- d - .em.,,,..ad s.o .ri sw Nuclear Encineering Co., Inc.
CERTIFICATE (This item must be completed by . . ": xt)

Id. THE APPLICANT Arc ANT OfftOAL tricuflNG IMr$ CtefiFICAft O.8 84MAAF or THE APPUCANT NAMfD IM ITEM 9, CfGTIfY TMAf THf$ APPuCAnON t$
peEPAsED IN CONFoamrTV wtTM trrLE 80. Coct of MeteAt t.CULAnoMS, PAfff 30, A>3 IMAI ALL INFOAMAT10 4 CONTAINES MfattN. INCLUDING ANY
SUPPLimENTS ATTACMED.ata(TO. t$ itut AND COtatCT TO THE etST of Out ENQwtEDGE AND ELEF.

Millinckrcdt, Inc.
| t=== '= cm Y e 3,,,,, f

sp / v' !M44/j P= Eac==8 8 o .

-

September 29, 1977 Director of Oper ions.D**
r.e. e w .e.r
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Items 8 and 9

The membership of the Radiation Safety Committee is:

A. Soldan, Donald 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.

B. Adams, John R., Vice Chairman
Supervisor, 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
graduate of the University of Missouri and Iowa State Univer-
sity with an associate degree and a B.S. degree in Science.

C. 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.
Nuclle 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 equipment calibration program.

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

I
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charge of a radiation laboratory at the University of
I 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.

E. Green, Kenneth J.
Manager, Radiopharmaceutical Distribution
Mr. Green has been employed in 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. Greed 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.

.

F. 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.

G. 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.

: H. Toomey, John
Director of Operations
Mr. 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.

!
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Item 10
Sensitivity Window

Radiation Range ThickngssInstrument (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

Environmental
,

sampling

Harshaw Integral Line 12 Gamma NA NA Activity measure-
NaI Scintillation ments, 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-
'

-

NaI Detector 2" x 2" scaler for activ y '

analysis - ~

Picker Nuclear Spectro- 5 Gamma NA NA Activity analysis
scalers IV and IV R Quality Assurance

Environmental
sampling _-

General Radiological 1 NA 10 Amps NA Used with ioniza- f
~

,

" Physics Range" D.C. tion chambers - :
amplifier (Electrometer) Activity measurementi
Model 34-503 :

.
-

e

I
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Sensitivity Window
Radiation Range Thickngss

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 betector and i
*

Eberline Gas Flow i
proportional chamber -
activity measurement !
Quality Control c

Picker Nuclear 2 Gamma. NA NA Critical human
"Omniprobe" organ burden
Thyroid Uptake measurements -

Systems

6Picker Nuclear 1 NA 0 to 10 NA Analog display / alarm
Log / Linear Ratemeter c/m for uptake system
#600047 - -

,

6
Picker Nuclear 1 Beta 0 to 10 3.5 Personnel monitoring
Labmeter I Gamma c/m

,

Picker Nuclear 2 Beta NA 3.5 Contamination wide
"Cliniscaler" Gamma tests

Nuclear Chicago-Searle 1 Beta NA NA Liquid activity _.

Unilux II Liquid Gamma analysis
Scintillation Counter Environmental

,

I Ludlum Measurements, 8 Beta 0-200 3.5 Personnel and area
Incorporated Thn. Wind. Gamma mr/hr radiation monitt ng '
Survey Meters, Model 3 Thin window end ''

window det.
4

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.

i
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Sensitivity Window
Radiation Range Thickness

2Instrument (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 NaI 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 3.5 Area and Personnel :
Model 642081 with thin end Gamma Counts / Min. Monitoring ,

.

window detectors :
E

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 3.5 Personnel and Ar..
Geiger Counter Gamma mr/hr. Radiation Monitoring
Model E-510< -

Tracerlab, Inc. 3 Beta 0-5 NA Source Activity
~

Source Calibrator Gamma mci Measurement and -

Model 60-56A Quality AssurandE -

(Electrometers) :
:

Scherrer Source Calibrator 10 Beta 0-5000 NA Source Activity i
Electrometers Gamma mci Measurement and

Quality Assurance

. .
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Ser.sitivity Window
Radiation Range. ThickngssInstrument (s) Quantity Detected (mr/hr) (mg/cm ) 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 ant -

Calibration Chembers Quality Assurance .

Model 1383A
1

(Nuclear Associates !

Model 34-014) ,-

i
'

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 Personnel monitoring
Charger-Readers Dosimeters

.

Victoreen 5 Gamma 0-100 mr/hr NA Area Monitoring
" Vamp" Area * ~

Monitors
.

Picker Nuclear 1 Gamma NA NA Wipe Tests
Magnascaler

~

Eberline Instruments 1 Gamma 0-30 Personnel Monitoring'
Hand and Foot Monitor ThinwindowgrobeModel IIFM2 (0-3.5 mg/cm ) on

Frisker
.

Ludlum Measurements 2 Gamma 0-10 NA Activity Measurement
Model 25 Scaler c/m
Ratemeter

.

O
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Sensitivity Window .

Radiation Range 'i > tickne s s
Instrument (s) Quantity Detected (mr/hr) (mg/cm') Use

6Nuclear-Chicago 2 Beta 0-10 1.0 Quality Assurance
2Searle - Actigraph III Gamma c/m mg/cm

Chromatographic Scanners

6
Vanguard Inst. Model 930 1 Beta 0-10 Windowless Quality Assuranc I

'
Auto Scanner Gamma c/m
(chromatographic) with TLC ,

icapability

6Packard Inst. Chromatographic 1 Beta 0-10 Windowless Quality Assurane"
Scanner Model 7200 Gamma e/m

Canberra Multichannel 1 Gamma NA NA Quality Assurance
Analyzer Model 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 NaI - -

Detector

Packard Instruments 1 Gamma Quality Assurance- -

Auto-Gamma Scintillation
Spectrometer Model 5265

'

~'
Computer based TTY Readout -

600 Sample ,'

Packard Instruments 2 Gamma Quality Assurance
Autogamma Scintillation q

Spectrometers - Model 5265 t .m

Not com'puter based - TTY
Readout 600 sample

.

#
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i Sensitivity Window
Radiation Range Th'ickngss

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

Ludlum Measurements 2 Beta 30. Personnel monitoring"[
Medel 40 Hand and Foot Gamma mg/cm2 Note - Frisker 3.5

| Monitors - 6 Channels mg/cm2 window -
'

thickness
-

Ludlum Measurements. 10 Beta 0-5000 3.5 Area and Personnel
2Model 177 Area Monitors Gamma c/m mg/cm Monitoring

Nuclear Chicago 1 Beta 0-25R 2 Area Monitoring
Madel 2588 survey Meter Gamma mg/cm2

,

Icnization Chamber Type '

;
Ludlum Measurements, Inc. 1 Bet,a NA Acitvity Measure- t

Model 2200 Scalar Ratemeter Gamma ments - Emergency .

Standby Scaler
i(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 0-100R/hr - Area Monitoring
Auto Digimaster Gamma :

,

Exposure Ratemeter
,

Reactor Experiments 2 Beta 0-100R/hr Area Monitoring4 -
.

Digimasters Gamma -

Exposure Ratemeters
.

Reactor Experiments 4 Beta 0-100 mr Area Monitoring
'

- -

Digidose exposure Gamma

!

__ _ _ _ _ _ _ _ _ _ _ _ .
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Sensitivity Window
Radiation Range Thickness

2Instrument (s) Quantity Detected (mr/hr) (mg/cm ) Use
_

Keithley Instruments 1 Beta Rat.e Precision measure--

Model 35020 Digital Gamma 0-10R/ min. ments - SecondaryDosimeter with air calibrationequivalent ionization Dose referencechambers 0-lR

Victoreen Model'444 1 Beta 0-300 R/Hr. NA Secondary ReferenceAir Ionization Gamma Inst.Survey Meter

Victoreen Model 555 1 Beta Rate Secondary Reference-

Radacon Air Ionization Gamma 0-10R/M Inst. ;Inst. '

Dose
100R

. ,_.

s

__ __
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Item 13 I I

FACILITIES AND EQUIPMENT

I, 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 renovation 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
for your information and review.

-
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