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ri(s). This license shall be deemed to contain the conditions 5
| specified in Section 183 of the Atomic Energy Act of 1954, as amended. and is subject to ail applicable rules, regulations, and orders of the ﬁ

Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 3/, 35, 36, 39, 40. and 70. and in reliance on statements and representations heretofore made

by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear

1
I
|
| ¢ .
% Pursuant to the Atomic Energy Act of 1954, as amended. the Energy Reorganization Act of 1974 (Public Law 93-438). and Title 10, Code of
|
{ and ai the place(s) designated below; to deliver or transfer such material to

| material designated below; to use such material for the purpose(s)
persons authorized to receive it in accordance with the regulations of the applicable Pa

i
‘ Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below '
g #
;J,mv__. : — —— .whu_"”“,«~mu_“__;§QV€?2§LM§
:i Licaness ' In accordance with letter dated X
22' ' October 21, 1996
i ' Mallinckrodt Medical, Inc. | 3 License Number 24-04206-05MD is amended in .
b | its entirety to read as follows: ~
::. bl el e L
| 2. 2703 Wagner Place e : ;
£ Maryland Heights, MO 63043 | 4 Expiration Date pecomber 31, 2000 ;
b RN e .
| PR S TN 2 i _,___A._,_J[_v_B_v_f?er:'t;;_NQ-ﬁ_?@'_‘O@.L U A T TR E
fil 6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee ‘
. Special Nuclear Matenal Form May Possess at Any One Time
: Under This License
fZ A. Chromium-51 A. Sodium Chromate A. Not Applicable
(s (NDA 16-708)
fﬁ B. Xenon-133 B. Gas (NDA 18-327) B. Not Applicable
o C. lodine-125 C. Radioiodinated Human C. Not Applicable
C Serum Albumin (NDA
17-844)
D. Todine-131 D. Sedium Iodohippurate D. Not Applicable
(NDA 16-666)
E. Todine-131 E. Sodium lodide E. Not Applicable
Capsules
X (NDA 16-517)
s F. lodine-131 F. Sodium lodide F. Not Applicable
i Solution
': (NDA 16-515)
¥  G. Phosphorus-32 G. Chromic Phosphate G. Not Applicable
;f NDA 17-084)
:E H. Phosphorus-32 H. Sodium Phosphate H. Not Applicable
j (NDA 11-777)
® 1. Molybdenum-99 I. Molybdenum-99/ I. Not Applicable
- Technet ium-99m
- generators
- (Mallinckrodt, Inc.
- Ultra-Technekow FM N

¢ Generators NDA 17-
.i 243)

¢ 280095 iy m !
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License Number

24-04206- OSMD
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-10801

Amendment No 19 :

Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that

special nuclear form licensee may possess at

material any one time under this
license

J. Molybdenum-99 J. Molybdenum-99/ J. No single generator
Technetium 99m to exceed 12 curies

Mg on day of shipment
!bﬁ ra- Tec:zgiaMzgﬁ

' NDA No. 17-243)

51
Molybdenum-99 "G wf K. Molybdenum-99/ ’)\-K- No single generator
e Technet ium-99m ) to exceed 12 curies
generators _ # on day of shipment
(Mallinckrodt, Inc, : {;ﬂ
Ultra-Technekow FM,
generators i ied '@
to use Medi- ¢
depleted ura 1
(our shfelds,

L
L

23

C
Rhenium-186 A Sodw M;rhen‘ate ' «7 LeaNot Applicable
R or Rhenium-186 ~

* Etidronate’ (IND i#
34,326) - :

" :
Molybdenum-99 M. MoTybdenum—99/ " .M. No single generator
/ Technetium-99 |\, to exceed 19 curies
generators ) on day of shipment
(Mallinckrodt,*inc.
Ultra<Technekow FM
Dry Top Eluting
Generators NDA
No. 17-243/5-012)

'V.b"‘ii“""O"ﬁi""“"‘v*'""'v'v""'66""Cii"“’"i“

Authorized Use:

Pursuant to Section 32.72 and 32.74 of 10 CFR Part 32, the licensee is authorized to
distribute the byproduct material described in Items 6 and 7 of this license to
persons licensed pursuant to Sections 35.14 and 35.100 of 10 CFR Part 35
(superseded) or Sections 35.100, 35.200 and 35.300 of 10 CFR Part 35 (effective
April 1, 1987), or under equivalent licenses of Agreement Stations, for the Groups
or Sections indicated below:
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EAR REGULATORY COMMISSION |
o
I

cense Number
. = _24-04206-05MD
MATERIALS LICENSE 'Docket or Reference Numbey
SUPPLEMENTARY SHEET f 030-10801

4m_m_ulimﬁ_m_Amgndment No. 19

Group 1 (superseded) or Section 35.100 (effective April 1, 1987).

Section 35.200 (effective April 1, 1987).

Group 1 (superseded) or Section 35.100 (effective April 1, 1987).

Group 1 and Group II (superseded) or Section 35.100 (effective April 1, 1987).

Group I, Group II, Group }V,E;;?%ﬁr&ﬁ%fi'(Spgj;seded) or Sections 35.100 or
87).

35.300 (effective Apr'h\LI:J l{
A\ &7
Group IV and Grougdb superseded) or Section 35.306,£bffective April 1, 1987).
\\ g

~ ;
o S,

Group IV (superSeded)or"Section 35.300 (effective. April.T, 1987).

Group IV (super§§32d) or Section 35.300 (effective Ap?ijfj, 1987).

Group III (sqperseded) p;;§gption 35:200 (é&féﬁ%ive April(T} 1987).

4 - 3 : v’ ‘ S
For distribution to_Mallint(rodt, lnp:knug13ar pharmacy 1ieenses and other
commercial ‘nuclear, pharmacigs.as described#ip letter dated-March 14, 1994 with

» s

attachments and in. ac€ordance withysta e?e s, representations, and procedures
8

listed in letters da;gd November' 1;; 1985 and October 3, 1986.
\ i, 7 1 5 \
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For distribution to n&éiéar,phiﬁhiéi,ﬁﬁ&'hospita1 1icense§: who are customers

of Medi-physics, in accordance with statements, representations, and procedures
listed in Tetters dated May 14, 1993 and qujZS, 1993

Group 11 (superseded)‘or Section 35.200 (effective Ap;il 1, 1987).

For distribution to Mallinckrodt, Inc. nuclear pharmacy licenses and other
commercial nuclear pharmacies as described in letters dated 10/10/95, 8/14/95,
9/26/96 and 10/10/96, in accordance with statements, representations, and
procedures listed in letters dated 11/15/95, 10/3/86, 10/21/96, 01/23/97 and
03/04/97.

CONDITIONS

This Ticense does not authorize possession or use of licensed material.

The licensee shall notify the U.S. Nuclear Regulatory Commission within thirty (30)
days of the termination of a "Notice of Claimed Investigational Exemption for a New
Drug (IND) for licensed material described in Items 6 and 7.

LIGLSGLSL LWL V. 9. $.9..9.:9..9.. 9.9
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. NRC FORM 374A us. EAR REGULATORY COMMISSION PAGE 4 OF 4  PAGES
‘* — T,rc-n.sc Number
. : 24-04206-05MD
. . MATERIALS LICENSE s Tk Mk
e SUPPLEMENTARY SHEET ~ 030-10801
Amendment No. 19

The licensee may transport licensed material in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material."

i 13. Any proposed changes in packaging, shielding, labeling or the package insert shall
o be submitted for review to the Material Licensing Section, U.S. Nuclear Regulatory
b Commission, 801 Warrenville Road, Lisle, I11inois 60532-435].

& 14. The distribution of the Mallinckrodt Ultra-TechneKow FM (UTK-FM) Molybdenum-

o 99/Technetium-99m Generators whichcontain Medi-Physics depleted uranium (DU)

0 shields authorized in License Items 6.K. and 7.K.{of this license does not relieve
. Mallinckrodt Medical, Inci frrom compliance with applicable Food and Drug

< Administration (FDA) requjrements before distribution beans.

L5 8L ST )

B 15. Except as specifically provided otherwise by this license, the licensee shall
o manufacture, packages, label and distribute licensed material”described in Items 6.
o and 7. of this license in accordance with the statements, représentations, and

o procedures contained in:

o A. Application.dated July 31, 1990; and : :,;

3 : -
o
3 B. letters dated November 15, 1985, October 3, 1986, May 14, 1993, Ma: 25, 1993,
t March 14, 1994 (with attachments).and October 10, 1995, August 14, 1736,
3l September 26, 1996, October 10, 1996, October 21, 1996, Janwary 23, 1997,
s March 5, 1997, .and March 7, 1997, -

O 0L A0L 9 99 9 999
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION
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Nuclear Medicine

October 21, 1996

Mallinckrodt Medical, Ing
2703 Wagner Place

Marviand Heghts, MO 63043
lelephone (314) 770-7800

Cassandra F. Frazier

Nuclcar Materials Licensing Section

U.S. Nuclear Regulatory Commission,

Region 111

801 Warrenville Road

Lisle, Illinois 60532-4351

RE: License No. 24-04206-05MD

Dear Ms. Frazier,

Mallinckrodt Medical, Inc. (MMI) hearby applies for an amendment of the above
referenced license for the distribution of Dry Top Cluting Mo-99/T¢99m Generators (DTE
Generator) ranging in sizes from 9.7 Ci to 15.4 Ci. Currently, MMI has a license to :
distribute Ultra-TechnaKow (UTK) generators ranging from 0.25 Ci to 12.0 Ci sizes.
MMI also has a pending license amendment application for the distribution of DTE
generators ranging from 0.50 Ci to 12.0 Ci sizes. On the week of October 15, 1996, you
indicated that you intended to sign the approval letter for the license amendment
application which would allow MMI to distribute the 0.50 Ci to 12.0 Ci DTE generators.

Enclosed in Attachment | are technical data tables regarding the maximum precalibration
activity amounts and radiation levels for the unpackaged generator. Surface and TI radiation
levels for all the proposed packaged generator sizes are included in Attachment I1.

The DTE generator labeling and drawings of the DTE DU shielding safes have been
submitted in the license amendment applicatio.: dated October 10, 1995, final approval letter
dated August 14, 1996, and the second DU shielding safe drawing letter dated September 26,
1996

Please expedite this license amendment application. On the week of September 30, 1996
we had a telephone discussion regarding this license application and I mentioned that

MMI was very eager to have this license amendment application reviewed and processed ¥
by the NRC at their earliest convenience. You recommended that MMI include a request

RECEIVED
0CT 2 2 1996

m, Id - Al-9¢6
i 2y Wil
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for the NRC to expedite the license application within the text of the license amendment
application. We appreciate your agreement for an expedient review of this license
amendment application.

We believe that we have included and reference all of the information you will need for your
assessment of the application for additional larger size DTE generators. NRC Form 313 and
a $500 check for the license amendment fee is attached.

We very much appreciate your prompt attention to this amendment request. Please contact
me at (314) 779-7981 if you have any questions or require additional information.

Sincerely,
‘\\ /
~ -J( ; y §

Daniel Riemer
Radiation Safety Officer
Mallinckrodt Medical
Maryland Heights, MO

Attachments
NRC Form 313
Amendment Check Fee



ATTACHMENT 1

The DTE Generator
Procuct Catalog No.: Size, Precalibration, Overlabeled Size, Surface Radiation Level and NDA Number
b d ¢
Product Number Multiplier mR/hr
Catalog (Day of Size of Days Factors Shield at NDA
Number Shipment) (Ci) Precalibration For Over Size Shield Number
Labeled Surface
Size @ Pre-Cal
NS881A3 DTE - Mon 0.5 (13.2)° 13 264 1.332 142 17-243
N882A2 DTE - Mon 0.75 (154)° 12 20.5 L332 166 17-243
N882B1 DTE - Fn 0.75 (12)° il 16.0 1332 130 17-243
NR&82B2 DTE - Fri 0.75 (15.4)° 12 205 L332 166 17-243
NS83A9 DTE - Mon 1.0 (9.7)° 9 9.7 L332 105 17-243
N883A1 DTE - Mon 1.0 (12.4)° 9 124 L332 134 17-243
N883B9 DTE - Fn 1.0 (12.4)° 10 12.4 1332 134 17-243
N884A9 DTE - Mon 1.5 (14.5)" 9 9.7 L332 156 17-243
NE&84BS DTE - Fn 1.5 (11.3)* 8 7.5 L332 122 17-243
N886A6 DTE - Mon 23 (L))" 6 4.5 L332 122 17-243
N886B6 DTE - Fn 2.5 (11.3)° 6 45 L332 122 17-243
N886B7 DTE - Fn 2.5 (14.6)" 7 58 L332 157 17-243
NE887AS DTE - Mon 3.0 (10.6)° - 35 L332 114 17-243
NE&87B6 DTE - Fni 3.0 (13.6)° 6 45 L332 147 17-243

aenoe

Size on day of shipment
These values may be less than or equal to the maximum days of precalibration
These radiation levels may be less than or equal to the maximum mR/hr

DU safe




Size

(Ci)

9.7

10.6
11.3
12.0
12.4
13.2
13.6
14.5
14.6
154

Note: The radioactivity amounts may be in excess of the above amounts at the time

Radiation Levels
for
Packaged DU DTE Generators
(mR/hr)

Surface

15.0
17.0
17.5
18.0
19.0
20.0
21.0
22.5
23.0
24.0

0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.30
1.50

Attachment 1]

of shipment under special circumstances (i.e. holidays, long weekends and special

customer requests). However, the maximum activity at the time of shipment will not

exceed 19 curies under these conditions.
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‘UCATION FOR MATERIAL UCENS‘

US SUCLLAR ALCULATORY COMMISSION
APFRAOVID 87 Dwme
31600120
Covprme 83107

INSTRUCTIONS: SEE THE APPROPRIATE LICENCE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NFP.C OFFICE SPECIFIED BELOW,

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PAODUCT S FILE APPLICATIONS WITH:

WS MUCLEAR REGULATORY COMMISSION

DVISION OF FUEL CYCLE AND MATERIAL SAFETY, NMSS

WASHINGTON, DC 20558

ALl OTHER PERSONS FILE APFLICATIONS AS FOLLOWS, ¥ YOU ARE
LOCATED v

CONMECTICUT, DELAWARE, DISTRICT OF COLUMBIA. MAINE, MARYLAND.

S, NEW HAMPSMIRE, NEW JERSEY, NEW YORK, PENNEYLVANIA,
RHOOE ISLAND, OR VEAMONT, SEND APPLICATIONS YO

 MUCLEAR REGULATORY COMMISSION, REGION 1
:i’aw MATERIALS SAFETY SECTION 8

1 PARK AVENUE

KNG OF PRUSSIA, PA 19406

ALABAMA, FLORIDA, CEORGIA, KENTUCKY, MISSISSIFPI NORTH CAROLINA,
- RICO, SOUTH CAROUINA. TENNESSEE. VIRGINIA. VIRGIN ISLANDS, OR
WEST VIRGINIA, SEND APPUCATIONS TO:

U.S NUCLEAR AEGULATORY COMMISSION, REGION H
MUCEAR MATERIALS SAFETY SECTION

01 MARIETTA STREET, SUTE 230

ATLANTA, GA X020

L
N STATES SUBJECT TO US NUCLEAR REGULATORY COMMISSION JURISDICTION,

REOMSE LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE US. NUCLEAR RECULATORY COMMISSION OWLY 1F THEY WISK YO POSIESS AMD USE LACENSED MATERIAL

I YOU ARE LOCATED 1

ILLINOIS, INDIANA, IOWA MICHIGAN MINNESOTA MISSOURI, ONIO, OR
WISCONSIN, SEHD APPLICATIONS TO:

VS NUCLEAR REGULATORY COMMISSION, AEGION 14
MATER(ALS LICENSING SECTION

799 ROOSE VELT ROAD

CLEN (Ll.'ﬁ, "w enn

ARKANIAS COLOAADO, 1IDAMD, KANSAS LOUISIANA MONTANA NEBRASKA,
NEW MEXICO, WORTH DAKOTA, OKLAHOMA, SOUTH DAKOTA, TERAS, UTAN,
OR WYOMING, SEND APPLICATIONS YO,

VS WUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL AADIATION PROTECTION SECTION

1T AYANPLAZA DRIVE SIMTE 1000

ARLINGYON, TR 26011

ALASKA ARIZONA CALIFORNIA MAWAN NEVADA OREGON, WASHINGTON,
AND US TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATIONS
Y0:

U.S. NUCLEAR REGULATORY COMIISSION, REGION V
NUCLEAR MATERIALS SAFETY SECTION

1450 MARIA LANE, SUITE 20

WALNUT CREEK, CA S5a6

1, THIS (5 AN APPLICATION FOR (Chact anpraprwite item )

A NEW LICENSE

T8 AMENDMENT TC LICENSE NUMBER 24-04206-05MD

€. RENEWAL OF LICENSE NUMBER

2. NAME AND MAILING ADORESS OF APPLICANT (inciwde I o Codel

Mallinckrodt Medical
2703 Wagner Place

Maryland Heights, MO 63043

3. ADORESS(ESI WHERE LICENSED MATERIAL WILL BE JSED OR POSSESSED.

2703 Wagner Place

Maryland Heights, MO 63043

& NAME OF PERSON TO 6E CONTACTED ABOUT TwiS APPLICATION
. Daniel Riemer Y

TELEPHONE WUMEER
314-770-7981

SUBMIT ITEMS § THROUGH 11 ON E% » 117 PAPER, THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 15 DESCRIBED IN THE LICENSE APPLICA ION GUIDE,

§. AADIOACTIVE MATERIAL
& Elemeni 9ng man aumber, b, chemicsl and/or DAy sl 1om, ang €. M simum smount

wetich sl De DOIIEIIRT 81 40y 0N Lo,

€. PURPOSECS) FOR wrilw LICENSED MATERIAL WiLL 8 USED,

7. NDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROCGRAM AND THEIR
TRAINING AND EXPERIENCE.

8 THAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS,

9. FADILITIES AND EQUIPMENT,

10, RADIATION SAFETY PROCRAM

11, WASTE MANAGEMENT,

12 LICENSEE FEES (Sor 1OCFR 170 ame Saction 170.31)

FEE CATEGORY 3C |énctoseo s 500.00

BINDING UPON THE APPLICANT.

6 TAVE AND CORRECY TO THE BEST OF THER KNOWLEDGE AND BELIEF,

13, CERTIFICATION, (Murt br complered by applcent) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPAESENTATIONS MADE IN THIS APPLICATION ARE

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CEATIFICATION ON BEMALF OF THE APFLICANT, NAMED INITEM 2 CERTIFY THAT TWIS APPLICATION (S
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30, 32, 33, 34, 35, AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN,

WARNING: 18 USC SECTION 1001 ACT OF JUNE 26, 1548 62 STAT, 749 MAKES IT A CRIMINAL OFFENSE TO MAKE AWILLFULLY FALSE STATEMENT OR REPAESENTATION
TO ANY DEFARTMENT-ORAGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN (TS JURISDICTION,

AMOUNT BECEIVED CobCu wumpin

SIGNATURE ~CERT F¥ INGOF FIGER ‘[wveonmureo NAME ]m LE ]onc

X y ) — / =) , J A / y y,

“\; p / /(, F AR 2 ¢ / . { P v, ) (,v\ ( Vigd” ( ,, (< / &S 1[/' ‘v/’k".‘
14 VOLUNTARY ECONOMIC DATA o
e 4 ANNUALRECET b NUMBER OF EMPLOYEES (Touwl for € WOULD YOU BE WILUING TO FURNISH COST INFOPMATION (Jodier andlor 78 Aowrs)

< 5250¢ $1M4-3 SM ontice faciuty s actoting ovtsidh scran) ON THE ECONOMIC IMPACT OF CURRENT NHC REGULATIONS OR AKY FUTURE
- e ed —-— PROMOSED NAC REGULATIONS THAT MAY AFFECT YOU'! (NAL rpdtlions permit

S50« - 500% PR TS IV " 109 o - 10/ 00 Liranc ! e Ope s ary —sn| o oot burniched te
S — e apency 0 Conlidence)

$300K - 180 SIM=10M T NUMBER OF EEDS
b—ﬁ b -

$750€ - 1w >si0m ves | l ~O

FOR NRC USE ONLY N

TYPE OF s¢¢ £EE LOC FEECATEGORY COMMENTS Lo APPROVED BY

catg

REGION III




DIVISION OF ACCOUNTING AND FINANCE
REQUEST FOR REFUND TO EMPLOYEE/VENDOR

THE EMPLOYEE/VENDOR IDENTIFIED BELOW HAS OVERPAID THE NUCLEAR REGULA 1 ORY
_ COMMISSION FOR GOODS AND/OR SERVICES PROVIDED AND IS DUE A REFUND

| YEE CODE:
%{M Nedeced fne.
moowess: Zrvn. My . A binced. Lkrrer, RSO

woress: o 703 )} aaper Py ep
CITY: AAEs. STATE: £0  21p: (43043

TRANS CODE:
TRANS TYPE: FE__ FUND: X5280  J0B CODE:_____ mwount:&F 70~
TRANS TYPE: IR FUMD: R1435  JOB CODE: INTR  AMOUNT:
TRANS TYPE: IR FUMD: RIO99 JOB CODE: ADCH  AMOUNT:

TRANS TYPE: IR FUMD: RIOS9  JOB CODE: FINE  AMOUST:
TOTAL REFUND ANOUNT 7 *

COMNTS: /¢ 4l - D006 - é?fﬂzz//é’«é W

0 - /’ l,’ ol
- [ —— s , B oha rae . ” wew. -'..n..--»‘.ﬂé "

£/ .
Mu‘m .ﬂ: 12%

PREMRED 8V: . fcgleer (At

/ ‘
= Lt :
RUVHORIZED BY: (< .. AE_,“;/__.’.. _W:M.

ontatm. . wo. T
Oct /2 7T :
A Zp AY30 '
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At 10/16/76 #500
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MAR 14 1997

Daniel Riemer

Radiation Safety Officer
Mallinckrodt Me dical, Inc.
2703 Wagner Place

Maryland Heights, MO 63043

Dear Mr. Riemer:

Enclosed is Amendment No. 19 to your NRC Material License No. 24-04206-05MD in
accordance with your request.

Please review the enclosed document carefully and be sure that you understand all
conditions. If there are 21y errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region Il office so that we can provide appropriate corrections and answers.

Please be advised that your license expires at the end of the day, in the month, 2nd year
stated in the license. . ‘less your iicense has bee 1 terminated, you must conduct your
program involving by .~ uct materials in accordance with the conditions of your NRC
license, representatic..> made in your license application, and NRC regulations. In
particular, note that you must:

Operate in accordain.ce with NRC regulations 10 CFR Part 19, "Notices, instructions
anc Reports to Workers; Inspections,” 10 CFR Part 20, "Standards for Protection
Against Radiation," and other applicable regulations.

2. Not possess and use materials authorized in Items 6, 7, and 8, on the license until:

a. You have constructed the facilities and obrained the equipment described in
the license application and supporting documentation; and

b. You have notified the U. S. Nuclear Regulatory Commission,
Region I, ATTN: Chief, Nuclear Materials Safety Branch, in writing, that
activities authorized by the license will be initiated.
3. Notify NRC, in writing, within 30 days:
a. VWiizr an authorized user or Radiation Safety Officer permanently

“~ontinues performance of duties under the license or has a name change;
or

50147 2~



D. Riemer -2-

b. When the licensee’s mailing address changes (no tee is required if the
location of byproduct material remains the same).

4, In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license:

a. When you decide to terminate all activities involving materials authorized
under the license; or

b. If you decide not to complete the facility, acquire equipment, or possess and
use authorized material.

5. Request and obtain a license amendment before you:

a. Receive or use byproduct material for a clinical procedure permitted under
Part 35 but not permitted by your license issued pursuant to this Part;

b. Permit anyone, except a visiting authorized user described in 10 CFR 35.27,
to work as an authorized user under the license;

g, Change Radiation Safety Officers;

d. O, ‘4 syproduct material in excess of the amount, or radionuclide, or form
different than authorized on the license;

€. Add or change the areas of use or address or addresses of use identified in
the license application or on the license; or

g Change ownership of your organization.

6. Submit a complete renewal application with proper fee or termination request at
least 30 days before the expiration date of your license. You will receive a
reminder notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A
license will not normally be renewed, except on a case-by-case basis, in instances
where licensed material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her signature, to
verify that the applicant understands that all statements contained in the application are
true and correct to the best of the applicant’s knowledge. The signatory for the
application should be the licensee or certifying official rather than a consultant.



D. Riemer ¥

You will be periodically inspected by NRC. Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will result in enforcement action
against you. This could include issuance of a notice of violation, or imposition of a civil
penalty, or an order suspending, modifying or revoking your license as specified in the
General Policy and Procedures for NRC Enforcement Actions, 10 CFR Part 2, Appendix C.
Since serious consequences to employees and the public can result from failure to comply
with NRC requirements, prompt and vijorous enforcement action will be taken when
dealing with licensees wh~ "0 not achieve the necessary meticulous attention to detail and
the high standard of ccny «ce which NRC expects of its licensees.

Sincerely,

Original Signed By
Cassandra Frazier
Nuclear Materials Li~ensing Branch

License No. 24-04206-05MD
Docket No. 030-10801
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LLINCKRODT
MEDICAL

To: Ms. Cassandra Frazier
Company:  Nuclear Materials Licensing Section
U.S. Nuclear Regulatory Commission

Region ITI
Fax Nuwmber: (630) 515-1078
Date: 03/10/97

Number of Pages (including cover sheet) 9

For your information
Plcasc respond
Urgent

Confideatial

ogooag

Health Physics
Depariment
Maryvland Heights, MO

Facsimile Communicarion

Daniel Riemer h&

Radiation Safety Dfficer

Mallinckrodt Mod cal, Inc.
675 McDonnell Boulevard
PO Box 5840

St Lows, MO 63134

Telepbone (314) 770-7981
Facsimile (314) 770-7998

Comments:

Re.  Correspondence between Mallinckrodt ané FDA regarding larger size generators in

NDA 17-243 supplement S-012.

107 BESLOLLYIE 'ON XU

ChEECLB
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WAALLINCKRODT
Niuclear Medicine

March 7, 1997
Mallinchrodt Medical, loc,
2703 Wagner Place
Marviand Heghts. MO 63043

Teiephane (314) 770.7800
Ms. Cassandra Frazicr
Nuclear Materials Licen<ing Section
U.S. Nuclear Regulatory Commission
Region 11T
801 Warrenville Road
Lisle, Illinois  60532-4351

RE: NRC Question Related to the Pending Second
License Amendment for the Distribution of 9.7
Curie (Ci) to 15.4 Ci Ultra-TechnaKow, Dry Top
Eluting (DTE) Mo-99/Tc-99m Generators.

Dear Ms. Frazier:

Earlier today we had a telephoue discussion regarding the correspondence between
Mallinckrodt and the Food and Drug Administration (FDA) regarding 19 Ci size DTE
generators. You noted that the New Drug Application (NDA) supplement in the March 5,
1997 response, regarding Mallinckrodt’s application for 8 NRC amendment to distribute
larger size generators, referenced a supplement number of “S-013" and that the FDA
approvable letter which Mallinckrodt sent 10 you in an August 14, 1997 response referenced 2
supplement number of “S-012”". We agreed that to resolve this issue, | would need to provide
clarification regarding the identity of the two different « ipplements and also provide a
correspondence from Mallinckrodt to the FDA which referenced both the S-012 supplement
and larger size generators. The issue regarding the different supplement numbers was
discussed with Mr. Ron Bartnick, Manager of Quality/Regulatory Compliance. He stated
that the 8-012 NDA supplement was for the manufacture and distribution of DTE generators
and the S-013 was a supplement to utilize Mo-99 from an additional vendor.

Enclosed as Attachment I, for your review, are portions of the July 1992, Mallinckrodt
supplement $-012 for NDA 17-243. In the attachment you will see that $-012 is referenced
in the cover letter and the larger size DTE generators, 25 Ci, is refe.enced in the protocol tests
and the test data wable. Please also note that the “DTE” generator was previously nicknamed
the “Hybnd Generator™.

c0'd BESLOLLYIE "ON K94 CYEECLR 0 11 NOW 26-01-9M



We believe that these documents satisfy the issues which you and I discussed earlier today.

Pleasc contact me at (314) 770-7981 if you have any additional questions or if | may be of
assistance in any other way.

D8 L=

Daniel Riemer

Radiation Safety Officer
Mallinckrodt, Inc.
Maryland Heights Facility

Attachment
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Food and Drug
Center for Drug Evaluation § Research
Qffice of Drug Evaluation
Division of Medical Imaging, Surgical
and Dental Drug Products, EFD #160
ATTN: Document Control Room 18B-03
S600 Fisher Lane
Rockville, Maryland 20857
RE: NDA 17-243
Ultre-TechneKow' R I FM

Supplement 5-012
Dear Sir/Madan

iinckrodt Medical’s approved NDA 17-243 for

Please refer to Malli
4 (Technetiue Tc 99m Generator).

Ultra-TechneKov ¥

On November 15, 1990, representatives from Mallinckrodt Medical met with
FDA officials to reviev a program for modifying ou: present generator At
the meeting it vas understood that FDA would require an NDA supplement that
vould include a full description of the generator, methods of manufacture
and control, stability data, and revised labeling
On July 1, 1991 Mallinckrodt Medical sent to FDA a draft
for the modified (Hybrid) generator. Based on FDA com
July 31, 1991, wve revised the stability protecol.
Mallinckrodt ical, hereby, supplements NDA 17-2¢ ith information that

provides for ) nufacture and distribution of nodified generator

¥
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TRADE SECRET

Ultra-TechneKow (R) FM

r

{ . (Technet fum Tc 99m Generator)

" NDA 17-243
Supplement

TABLE OF CONTENTS

sumnary of the Supplement
Chemistry, Manufacturing, and Controls

A.
B.

Description of the Generator
Specificetions and Test Methods
1. Reagents
2. Generator Components

a. Fluid path Components

b. Non-Fluid Path Components
Manufacturer
Metlods of Manufacturing and Packaging
Elution Set Assembly
Column Assembly
Mo-99 Concentrate Preparation
Generator Production
Generator Sizes and Production Scenario
Eluant Manufacture
TechneStat Vial
Evacuated Vials
Accessory Pack
. Packing and Shipping
inal Product Specifications
Method Validation Reports
Sampling Requirements
tability
Introduction and Overview
Generator Elaoent (135 mL)
Generator Eluant (10 mL in-house test)
TechneStat Vial
Generator Performance (Protocol A)
Tc=99m/Kit Performance (Protogol B)
. GMP Stability Protocols

—
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Labelin

Referenced Documents

Standard Test Methods (STHs)
standard Operating Procedures (SOPs)
Specifications

60'd

JULY ™ 1992

’4—;¥12Cb\hﬂpqﬁ s st
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Page Number

1.001
1.004
1.004
1.00¢
1.00¢
1.010
1,010
1.911
1.012
1.013
1.013
1.027
1,040
1.0%8
1.078
1.083
1.121
1.146
1.186
1.205
2.001
2.013
2.154
2
2
2
2
2

BOSLOLLYPIE "ON XYd chEteLs E0:11 NOW L6-01-¥vH



' TRADE SECRET
Mallinckrodt Medical, Inc.

St. Louis, Missouri

/Zli¥¥19(‘\04ma4 ::3::_.

2 o4 (b
PHARMACEUTICAL R & D
PHARMACEUTICS SECTION
STABILITY PROTOCOL
PAGE 1 OF 3
Froduct: Code 100/107H Hybrid Mo-99/Tc99m Date: SeMay-§i]
Generators
LOT NO.: Original 26-May-92
PURPOSE:  Comparison of Hybrid and M/E FORMULATION: As per
Generator Performance & Code 100/107C
Pharmaceutical Quality of Code 100/107H
Sodium Pertechnetate Tc-9%m D225 & D228
Injection. Batch Sheets
CONTAINER: Code 100/107H Genexator System as Shown ir Exploded
Drawing on Page 1.005 of Volume 1.
CLOSURE:  Code L37¢ Stopper 12 =m Column, Punched

Code L32) Stopper, Connector Fitting
Code K230 & L376 Closure, Aiuminum

DATE MANUFACTURED: DATE STUDY INITIATED:

GENERATOR/Tc=9%m ELUTION/TEST SCHEDULE?
ALITY TE LIMITS Elution No. TEST INTERVAL
TC-99m Yxefd >7Ui of available 1 thru 10 “initial
Tc-9%m
Radionuclidic Purity:
Mo~-99 <0.15 uCi Mo-99 1 thry 10 Inil § 12 Ns
per mCi of T¢-9%
1-131 <0.05 uCi of 1-131 ist & 10th Init ¢ 12 Ks
per mCi of T¢c-99m
Ru~102 <0.05 uCi of Ru-103 1st ¢ 10th Init ¢ 12 Hr
per mCi of T¢-99%m
Sr-89 <0.0606 uCi Sr-89 1st & 10th Init ¢ 12 Hr
per mCi of Tc-99m
5c~90 <0.00006 uCi Sr-9%0 l1st & 10th init & 12 ¥z
per mCi of Tc-99m
Other Bets <0.1 uCi Other Beta iIst & 10th Init ¢ 12 Hr
¢ Gamma & Gamma/mCi Tc=99m
Gross Alpha <0.000001 uCi Alpha lst & 10th Init & 12 Hr

per nli Tc¢-99m

2 All generators tc be eluted daily on Monday through Friday up to
the expiry date of the generator.

JuLrLy "
BOSLOLLPIE "ON X¥d
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Mallinckrodt n-dical.’?ggq'i'ﬂFc”“1.
St. Louis, Missouri

A"’\*’C(mel-d:z
146

PHARMACEUTICAL R & D
PHARMACEUTICS SECTION
STABILITY PROTOCOL

. PAGE 2 OF 3
PRODUCT: Tode 100/107# Hybrid Mo-9%/Tc99m Date: S5=May-91
Generators
Original 26-May-92
GENERATOR/TC~99M ELUTION/TEST SCHEDULE
§QA§IIY TEST LIMITS Elution No. Test Intervai
adionuclicic 140 Kev gamme lst & 10th Init & 12 Hr
Identity
Radiochemical >95% as Tc0,~ 1, 5 ¢ 10tk Init ¢ 12 Hr
Puzity
Appearance Cleer, Colorless, 1, 5 & 10th Init ¢ 12 Hr
Free of Visible
Particulates.
pH 4.5 to 1.5 1, 54 10th Init & 12 Hr
Aluminum <10 ug/ml i, 5 & 10th Init
NaCl 0.8 to 1.0% 1st & 10th Init
Endotoxin <175 Eu/elution 1st & 10th Init
Sterility Conforms 1st ¢ 10th Init €& 12 Hr
59 2.208
JULY o0 .
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Mallinckrodt Medical, 1! nl'c. ' ogcas'r A’h—ac\mm’i‘ . -2
St. Louis, Missouri
S >t (o

PHARMACEUTICAL R & D
PHARMACEUTICS SECTION
STABILITY PROTOCOL
Page 3 of 3

PRODUCT: Code 1CC/107H Zvbrid Mo-99/Tc%9n Date: S-May-91
Generators (Con:’d)
Original 26-May-92

Generator Allocation? Chart

Generator Storage Tonditlons®
Type Size
Refriq. RT 50°C
M/H 0.25 Ci X X X
Eybrid 0.25 C1 X 5 X
M/H 1.5 o) X 4 X
Hybrad 1.5 Ci X X X
M/H 3.0 €1 X X X
Hybrid 3.0 Ci X X X
WH__25.0Ci & X ¥ X
( Hybrid 25.0 Ci > X X i 1
Formulator
Supezrvisor

80 d

3. A minimum of I lots of generators will be manufactured end tested.
Each lot will comsist of an equal number of M/H (Contrel) generators
and Hybrid Generators.

4. Generators are to placed at designated storage conditions after

packaging into shipping cartons. The generators will be unpacked and
transfexred tO room temperature storage just before the first

elution. "
60 2.209

JULY 1907
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FAX NO.

8723342

MAR-10-97 MON 11:05

AaTnr

£62°2

Malinchroct Madical. St Louls, Missour

TABLE A-X2008-1 HYBRID To-90m GENERATOR, {Far Cant Yinld of To-09m from Qenenmor)

fg*"¥x12c h me~or L

b

-~ &

TEST CATEQORY Tachnethum-29m Yield (% Edtion EMcency
(i - > TO%)
Qmoseaior Lot No. X2008
Date Manfactured NN
Date Taeting intisted L <BLT
Type e O t 2 3 . 3 3 ? € . 10
Bee See No Bon Tume Wad. Thesr Fr Mo, Tums. Wed Thee. "
28C ©n
CONTROL 250 4 108 23 0 2109 e27e %422 03 40 9317 %43 sz 9 2
HYBRID 250 1 108 13 98 84 St.a8 287 esm 9¢ 12 835t 9305 e1 78 S4 19
15.20C"
CONTAROL 250 8 10409 8358 %140 2% 92 $2 %0 sy 0 8 Eer L) 9335
HYBAD 250 2 107864 87 San7 2509 9802 o7 32 712 08 12 2%6.11 96 59
8 w27 9273 91.00 8217 9342 % 80 L xR b .2 54 2.9 $278
3 103,60 92.12 VD1 9140 %293 9388 9178 92.00 9248 817

cWP200Shyidmonum wh - Linked 1o X2008 wh!
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WAL LINCKRODT
Nuclear Medicine

March 5, 1997

Ms. Cassandra Frazier R T
Nuclear Materials Licensing Section Maryland Heights, MO 63043
U.S. Nuclear Regulatory Commission

Region 111

801 Warrenville Road
Lisle, Hlinois  60532-4351

RE: NRC Question Related o the Pending Second
License Amendment for the Distributior: of 9.7
Curie (Ci) to 15.4 Ci Ultra-TechnaKow, Dry Top
Eluting (DTE) M0-99/T¢-99m Generators.

Dear Ms. Frazier:

On March 3, 1997 we had a telephone conversation regarding a January 23, 1997
Mallinckrodt response to NRC questions which were the result of your review of the
Mallinckrodt Inc. October 21, 1996 24-04206-05MD license amendment application for the
distribution of larger size DTE generators. You stated during this conversation that you
required a Mallinckrodt document, which would have been sent to the Food and Drug
Administration (FDA), which referenced 19 Ci DTE generators. You stated that a document
containing this information would likely address the remaining NRC requirement for the
Mallinckrodt license amendment application.

Enclosed as Attachment I, for your review, is a Mallinckrodt response to a April 30, 1996
FDA Approvable letter for New Drug Application (NDA) 17-243/S-013. We believe that
this document satisfies your requirement.

Please contact me at (314) 770-7981 if you have any additional questions or if I may be of
assistance in any other way.

Sincerely.
J /7 :
ML D o s
Daniel Riemer \
Radiation Safety Officer
Mallinckrodt, Inc.
Maryland Heights Facility RBCB[VED
Attachment MAR 1 0 m
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Mallinckrodt Medical, Inc. UltraTechne Kow-FM Generator
NDA 17-243/S-013
MMI Responses to Approvabie Letter 4/30/96

1. The kit testing data submitted, is for the 12 Ci and 20 Ci generator sizes and does not
include any generator size that will actually be marketed Please provide the kit
testing data from the generator sizes that will be marketed.

MMI Response: In the teleconference on May 14, 1996 between FDA and MMI, FDA
requested further explanation of the pre-calibration process to show that the test data
submitted in the supplement does represent data from generator sizes that will be marketed.

Pre-calibration is a process whereby the generator columns are loaded with enough activity
(but not to exceed 20 Ci) so that when the customer is ready to use the generator, the label
amount of activity is available. Pre-calibration is a common, necessary practice that is
employed by manufacturers of virtually all radioactive drug products, and which take into
account the radiodecay properties of nuclides.

An example of day of manufacture, day of calibration and the decay scheme for generator
columns loaded with approximately 20 Ci 2 ? approximately 12 Ci Mo-99 is provided below:

M .a—__-:—a——_m
Mem Fri. Sat Sun Mon Tues. Wed Tha Fr Sat Sun.
Code
Niod4 | ci 195 152 ns 92 71 58 43 33 26 2.4
Mo 99 (Date of (Date of
@M | M) Calib.)
Nios | Gi 13 88 69 53 4l 32 28
Mo 00 (Date (Date of
e of Calib)
Mfr)
e — _—

In the case of the N104, the column is loaded with approximately 19.5 Ci of Mo-99 on Friday
with the intent of the customer using the generator at label of 2.0 Ci 9 days later. The N105
generator is loaded with approximately 11.3 Ci of Mo-99 on Monday so that the customer has
the label amount of 2.5 Ci 6 days later.

The generators loaded with 12 and 20 Ci Mo-99 were specifically chosen for the kit testing to
represent the highest amount of activity loaded on the generators. Use of the larger size
generators presents a "worse case scenario” with the potential of introducing impurities in the
Tc-99m solution derived from the generator, which could impact elution efficiency, Mo-99
breakthrough, Aluminum breakthrough or pH. We believe data previously provided for
supplement S$-013 have represented generator sizes that will be marketed.

Section I1.D.5. (pages 1.078 - 1.082) from supplement S-012 in July of 1992 describes the
pre-calibration procedure and is provided for your review.



WHALLINCKRODT

Nuclear Medicine

January 23, 1997

\‘.:”\”\L[\'ti' \‘t‘\lr.Al. Ing

2703 Wagner Place

Maryland Heights, MO 63043
Ms. Cassandra Frazier Telephone (314) 770-7800

Nuclear Materials Licensing Section
U.S. Nuclear Regulatory Commission
Region 111

801 Warrenville Road

Lisle, Illinois 60532-4351

RE: NRC Questions Related to the Pending Second
License Amendment for the Distribution of 9.7 Curie (Ci)
to 15.4 Ci Dry Top Eluting (DTE) M099/T¢99m Generators

Dear Ms. Frazier

This letter is in references to our recent telephone conversations and telephone message
correspondences, during the month of December and our telephone conversation today,
regarding the two questions you had related to the Mallinckrodt Inc. October 21, 1996 24-
04206-05MD license amendment application for the distribution of larger size Ultra-
TechnaKow, Dry Top Eluting (DTE) generators (9.7 Ci to 15.4 Ci sizes). This application
was an amendment to an existing license amendment for the distnibution of DTE generators
(0.5 Ci to 12 Ci sizes) which was approved by the NRC on October 16, 1996.

Your first question was related to radiation levels for a 19 Ci DTE Depleted Uranium (DU)
generator. We discussed, on the telephone, that a DTE generator, pre-calibrated to larger
sizes but not to exceed the 19 Ci Maryland Heights ceiling, was provided in the October
21,1996 amendment request. However, information related to the radiation levels for the 19
Ci ceiling were not included. You stated that information regarding radiation levels (i.e.
unpackaged and packaged generator canister) would likely satisfy your remaining questions
regarding this particular issue. Please refer to Attachment 1.

Your second question was regarding the Food and Drug Administration (FDA) being aware
that the DTE generator could contain amounts of radioactivity up to 19 Ci. This question was
presented to Mr. Ron Bartnick, the Maryland Heights Manager of Quality/Regulatory
Compliance. Mr. Bartnick is responsible for all FDA compliance issues related to RECE]VED
Mallinckrodt, Maryland Heights products.
MAR 10 1937
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Mr. Bartnick indicated that the FDA is aware that, based upon precalibration date, the DTE
generator could contain amounts of radioactivity up to 19 Ci. Also the New Drug

# wplication (NDA) for DTE generators contains test data to support efficacy of generators
which could contain radioactivity in excess of 19 Ci. The FDA approved the NDA
supplement in July 16, 1996.

Please contact me at (314) 770-7981 if you have any further questions or comments related to
the October 21, 1996 NRC license amendment application.

Sincerely,

\)._Q } A=

Daniel Riemer ~ ~
Radiation Safety Officer
Mallinckrodt Inc.

Maryland Heights Facility

Attachment



Attachment |

Radiation Levels for a 19.0 Ci DTE
Generator

Generator Canister (Unpackaged)
Surface 205.0 inR/hr
Packaged Generator

Surface 29.6 mR/hr

Tl 1.85 mR/hr

NOTE:
A given generator size may be pre-calibrated to larger amount of radioactivity but will not
exceed 19 Ci at time of shipment. The generator would be manufactured with a DTE DU

safe; code number 1332,

'he NDA supplement number is 17-243.



