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) ,) NRC FORM 374

U.S. NUCLEAR REGULATORY COMMISSION b i,

|E MATERIALS LICENSE Amendment No. 19 je .s # .

'

[a 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 *3

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

;} by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer by product, source, and special nuclearg
C material designated below; to use such material for the purpose (s) and at the place (s) designated below; to deliver or transfer such material to|

:'

persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
,

"
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to a'l applicable rules, regulations, and orders of the N'
Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below. $

~i 30/9M |g!! 'i"""
In accordance with letter dated !|I? )October 21, 1996 |

"

|? L Mallinckrodt Medical, Inc. 3. License Number 24-04206-05MD is amended in 5
j? its entirety to read as follows: 3|M

1: pl

|? 2 2703 Wagner Place
$
y

I? Maryland Heights, MO 63043 4, Expiration Date December 31, 2000
l

"
la
IC =

IE
5. Docket or

,

' ' '

Reference No. 030-10801 $l's
H. 6. ilyproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee s| |

al

,$y
Under This License

Special Nuclear Material Form May Possess at Any One Time j |

I: j |
i*

1lj A. Chromium-51 A. Sodium Chromate A. Not Applicable j |
* 1

13 (NDA 16-708) s, ,
-

? B. Xenon-133 B. Gas (NDA 18-327) B. Not Applicable .$ |
,,

5 C. Iodine-125 C. Radioiodinated Human C. Not Applicable 5 |
-

3 Serum Albumin (NDA E
|

'

s 17-844) E
i

p$ -

| D. Iodine-131 D. Sodium Iodohippurate D. Not Applicable j
(NDA 16-666) : .5

t !3 E. Iodine-131 E. Sodium Iodide E. Not Applicable E
|s Capsules j's (NDA 16-517) E'aj F. Iodine-131 F. Sodium Iodide F. Not Applicable ;

,

|g Solution
2

(NDA 16-515) j
|3 G. Phosphorus-32 G. Chromic Phosphate G. Not Applicable Ep*

NDA 17-084) E,a
;li H. Phosphorus-32 H. Sodium Phosphate H. Not Applicable ;y (NDA 11-777) ju

Y I. Molybdenum-99 I. Molybdenum-99/ I. Not Applicable t
.

9 Technetium-99m $j generators
3|! (Mallinckrodt, Inc. "

$
Ultra-Technekow FM "

@ Generators NDA 17- k[ $! |? 243) b "
p -

. P 280096 ,f)E-'

e 41.IlllHill!lli,l#llillfla o
joy?j '

<
;= 188u ra8?a ~ ~ - - -s"> - - -- ~d

pg Pnnted on recycled p.iper
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NRC FORM 374A U.S. EAR REGULATORY COMMISS;ONg PAGE 2 OF 4 PffaES 'g
g License Numt:rr

g
W 24-04206-05MD g.

| N MATERIALS LICENSE pocket or Reference Number g I

' ,

g SUPPLEMENTARY SHEET 030-10801 g i

N
NW Amendment No. 19 I
g

( d (
l

, B.
E

$
N 6 Byproduct, source,and/or 7. Chemical and/or physical 8. Maximum amount that I

'

.

i i special nuclear form licensee may possess at 1 |( material any one time under this E |

'

l license i
B

1
,

| g J. Molybdenum-99 J. Molybdenum-99/ J. No single generator g 4

g Technetium-99m to exceed 12 curies g |
g geperat,of on < lay of shipment g j

|
'

|r ec e
y Q NDA No. 17-243) q g

,

,

9 K. Molybdenum-99 K. Molybdenum-99/ K 1 ;

O .
No single generator

N
_ h Technetium-99m to exceed 12 curies 1

-

B

I h \- (Mallinckrodt, Inc. 4 p on day of shipment% generators I ,

'g 1
b 0'/ Ultra-TechnekopFM i.

B j%'

enerata,rq mqdi
B o u *se Nedi- I.e' - b |A

r ts2 i j
b I $.: pepip'ted bra
B 1 TE )4hNids DA'4 O a i

| |['| N 17-243 l(;D e
' q (g ',y '

L. Rhenium-186 ( [L' . ,la er enat'e @k ? L TNot Applicable |y
- ,og Im1865 Q $;:fEtW;Rhr ria'ts 'INDM@''

N I
N M ,

O (4,326)% '(*MJ' 0)' N

l

N
V, MN 3, ,-

|/f //pO f(% lN
Y" .

M. Molybdenum-99
6'V M. Molybdenu'm-99/ #/

. (o N
#

V M. No single generator N I+

k Tech 6stfum-99 0 to exceed 19 curies a !N

Y.(Mallinckrodt,}Inc.h
generators on day of shipment U

N 9 E
5 ;Ul,traiTech'nekow'FM I
4 Dry Top ETuting N

|N Generators NDA E
D

No. 17-243/S-012) N
N

E
B

E
'

N 9. Authorized Use: U
'

-
-

N
N !

M Pursuant to Section 32.72 and 32.74 of 10'CFR Part 32, the licensee is authorized to I
N distribute the byproduct material described in Items 6 and 7 of this license to %

,

N persons licensed pursuant to Sections 35.14 and 35.100 of 10 CFR Part 35 %
N (superseded) or Sections 35.100, 35.200 and 35.300 of 10 CFR Part 35 (effective E
N April 1, 1987), or under equivalent licenses of Agreement Stations, for the Groups E

'

N or Sections indicated below: E
M

%
,

M Er

! a s

E

u...-......-..................... . ...a....
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NR FORM 374Ay U.S. AR REGULATORY COMMISSION PAGE q OF g PAGES
g License Numter g
N

24-04206-05MD N
-

N MATERIALS LICENSE Docket or Reference Number $

*

g.. SUPPLEMENTARY SHEET 030-10801 N
N

N
B. Amendment No. 19 N
N

N
8

E
N

h 1

B
'

q l

| A. Group I (superseded) or Section 35.100 (effective April 1, 1987).
.1k ,

|' '

B. Section 35.200 (effective April 1, 1987). ql
l

1g C. Group I (superseded) or Section 35.100 (effective April 1, 1987). g
]I i 1| D. Group I and Group II (superseded) or Section 35.100 (effective April 1,1987). g i

E. Group I, Group II, Group V, fan d ro9p k g e seded) or Sections 35.100 or |g 35.300 (effective Apr 1'

1987 .
g

| Group IV and Grou h huperseded) or Section 35.3/effectiveApril1,1987). |
F.

| G. Group IV (supers ed) Section 35.300 (effective Ap 1, 1987). |
| H. Group IV (sup eded)g ection 35.300 (effect rild,1987). |

,

| Group III (siiperseded)Q[$ect,ionC3'59200f (\ he[tive April (T) 1987).
|

o'rI.
G l # nFor distribution to Mallinc(r/

p
J. odt

sCafs'yIncAnuc'learipharmacy licenses and other|
3

descri6gd/1jFyetter dateQMarch 14, 1994 with N

brrifac'ip'eWi hsta emenh repr'eientatfons, and procedures
commercial Wfclear

N
5.

attachments' fnd ins
ord~ar}Tmbe'

c
Nov 1 853a'n'd October' 3, 1986. I
p g |.35/j % 3p 4 I

i listed in letters d
N * |[N

q
ina'c'c'ord;nce}armacy,ankhosp,itallicenses,whoarecustomersear pj"withistat'eiiielit.sfireprese'nt|ations, and procedures

K. For distribution to nu N

of Medi-physi'c's!'s,date'd Ma#14','?l993 sn'd Mag 25,1993(g
a %

listed in letter i
N

Group II (supers (edhd))or Section 35'@200 (effective %pril 1,1987).
,

t 4,/ j ,
..

, 5 i |.

L. E.

', % E
4 M. For distribution to Mallinckrodt, Inc. puclear ph'armacy licenses and other E,

'

R commercial nuclear pharmadies'Jas described ~in letters dated 10/10/95, 8/14/95, N
i 5 9/26/96 and 10/10/96, in accordance"with' statements, representations, and 5'

N procedures listed in letters dated 11/15/95, 10/3/86, 10/21/96, 01/23/97 and M
N 03/04/97. E
N

E
N CONDITIONS N
$ N

<

4 10. This license does not authorize possession or use of licensed material. N
,

N
N

M 11. The licensee shall notify the U.S. Nuclear Regulatory Commission within thirty (30) N
N days of the termination of a " Notice of Claimed Investigational Exemption for a New 5
N Drug (IND) for licensed material described in Items 6 and 7. E
N

E
N

%
N

N
.E

i

!'
E

!u................................O" I
.... ,.. a
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g License Number _ g
y 24-04206-05MD W,

g MATERIALS LICENSE Docket or Reference Number k
4

g SUPPLEMENTARY SHEET 030-10801 $
W

$g Amendment No. 19 g
R W,

B E
B

E
b

d
g 12. The licensee may transport licensed material in accordance with the provisions of g
g 10 CFR Part 71, " Packaging and Transportation of Radioactive Material."

g
B i

. g 13. Any proposed changes in packaging, shielding, labeling or the package insert shall
y

| g be submitted for review to the Material Licensing Section, U.S. Nuclear Regulatory
y

| g Commission, 801 Warrenville Road, Lisle, Illinois 60532-4351.
g

, ! The distribution of the Mallinckrodt,t{ltrafMedfQhysics depleted uranium (DU)|
14. TechneKow FM (UTK-FM) Molybdenum-

t

99/ Technetium-99m Generators whichJcontai'n
-

5

U
shields authorized in License Ifems'6.K. andTK.(ofjthis license does not relieve g'

Mallinckrodt Medical, Incf* fro' compliance with applicable Food and Drug Em

Administration (FDA) reg'u)Nments before distribution bigfns. |
N 15. Exceptasspecificalfyhrovidedotherwisebythislicense, licensee shall NI manufacture, package labsband distribute licensed material @escribed in Items 6. In
N and7.ofthislicen~'ein'acc6(danceiwiththestatements(reprlsentations,and IsI procedures containsd in: %A ?? * I'
E N Wti GM / /Q O I
I A. Applicationcdated July :3191990' ; an'd' [ \ d ;; r Ua
B % it' V UM1 ( Jyj
N B. Letters' dated *Novemb'er 15,4198'5F0KobiF% 1'986, May 14,1993, May 25,1993, E

% March 14,1993 (withjattachnisnts)tands0ctober;10, :1995, AugDst 14, M96, U
N September 26',1996;' October <10,;1996;f0ctober 21, 1996, January 23, 1997, N

% March 5,1997';gandMarbh;7,1997;{j|'r(. '

4 I
$ v % ,: t.ya y y, Eg

% Od M f,f) |-

g; - '
y ', - |,

g (, i- '
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N
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N E
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION
, *
n n
) #t

M
'

Date /g /f'/ 7 By .
'

/ Nuclear Mat ialsLicensingBrpch,RegionIII
'

$ a

iw. . . - . . . . . . - . . . . . . . . . . - . . . . . . .C o
ov !
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: (FOR LFMS USE)g 3 INFORMATION FROM LTS
-

EETWEEN: : --------------------

:
License Fee Management Branch, ARM : Program Code: 02511) and : Status Code: 0Regional Licensing Sections :

Fee Category 0012313D
Exp. Date: c0:

: Fee Comments:)
::::::::::::::::::::: DST T ~~~~~~~~~~~: Decom Fin Assur Re

:::::::::::::::::

LICENSE FEE TRANSMITTAL
D

A. REGION

1. APPLICATION ATTACHED) Applicant / Licensee: MALLINCKRODT MEDICAL INCORPORATED
Received Date: 961022
Docket No: 3010801
Control No.: 301972

$ License No.: 24-04206-05MD
Action Type: Amendment

2. FEE ATTACHED) Amount: 6 00 :;3

Check No.: 3jMo~t~ U
3. i.'OMMENTS ca

m

Si JO
Dakned :::~E9EfC___::~~:::e *

g B. LICENSE FEE MANAGEMENT BRANCH (Check whan mileston 03 is entered /) $
1. Fee Category and Amount _ h ______________ _k_____________ wg 2. Correct Fee Paid. Application may be processed for: W

Amendasnt
Renesd ~ ~ _ ~ _ _ _ ~ _ ~ _ ~ _ ~ ~ _ ~ ~ _ ~ ~

,,
_ _ _ ._

g
,

___________ _

3 .- OTHER
__________________________________

'
Of"*" :__:_::## _f6:::::::::::::::.

5 -tog _ _ _pM_ A2_ZE-------
nommor ____ -------

Check No.
' - - '

)-
-

M8p'O g
,

~ #Amount ~~-

sFee C.1ogo _ ----- - -

Type of Feo __ U - ---~~~

)
Deo Chd Roc'df

-----

dmo d-- ~~~~~

By _ - - - - - - - - - ~ ~ ~ ~ ~ ~ ~
,



. - - - - - - - .-.

o o--. . .
.,

M ALLINCKRODT-

Nuclear Medicine

October 21,1996
Mallincknxit Medical, Inc.
2703 Wagner Place
Maryland Heights, Mo 63043

leicphone (314) "'70-7W

Cassandra F. Frazier
Nuclear Materials Licensing Section;

U.S. Nuclear Regulatory Commission,
Region Ill
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 Eluting Mo-99/Tc99m 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 I 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 II.

The DTE generator labeling and drawings of the DTE DU shielding safes have been
submitted in the license amendment applicatica 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 NOV 0 6 19
l by the NRC at their earliest convenience. You recommended that MMI include a request

j RECEIVED

' ~
OCT 2 21996

3M lb .L|-96
REGIOWr/I'rm //f72 StrRi
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'

q,

for the NRC to expedite the license application within the text of the license amendment
application. We appreciate your agreement for m expedient review of this license
amendment application.

We believe that we have included and reference all of the information you will need for yo'ur
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,
-

| v ) ,j^' -
Daniel Riemer
Radiation Safety Officer
Mallinckrodt Medical
Maryland Heights, MO

l

!
i

!

Attachments i

NRC Form 313 i

Amendment Check Fee

;

-

. - - . _ . -. .
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ATTACHMENT I ,.

The DTE Generator

Product Catalog No.; Size, Precalibration, Overlabeled Size, Surface Radiation Level and NDA Number

b d c .

fProduct 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 ;

N881A3 DTE - Mon 0.5 (13.2)" 13 26.4 L332 142 17-243 g;
N882A2 DTE - Mon 0.75 (15.4)* 12 20.5 L332 166 17-243

N882BI DTE - Fri 0.75 (12)* 11 16.0 L332 130 17-243 i

'

N882B2 DTE - Fri 0.75 (15.4)" 12 20.5 L332 166 17-243

N883A9 DTE - Mon 1.0 (9.7)" 9 9.7 L332 105 17-243 .

N883A1 DTE - Mon 1.0 (12.4)* 9 12.4 L332 134 17-243 i

N883B9 DTE - Fri 1.0 (12.4)* 10 12.4 L332 134 17-243 !

N884A9 DTE - Mon 1.5 (14.5)* 9 9.7 L332 156 17-243 j

N884B8 DTE - Fri 1.5 (11.3)* 8 7.5 L332 122 17-243 |

N886A6 DTE - Mon 2.5 (l1.3)' 6 4.5 L332 122 17-243

O<N886B6 DTE - Fri 2.5 (11.3)* 6 4.5 L332 122 17-243 :

N886B7 DTE - Fri 2.5 (14.6)" 7 5.8 L332 157 17-243
i

N887A5 DTE - Mon 3.0 (10.6)* 5 3.5 L332 114 17-243
,

N887B6 DTE - Fri 3.0 (13.6)* 6 4.5 L332 147 17-243

a. Size on day of shipment.
!*

b. These values may be less than or equal to the maximum days of precalibration.
c. These radiation levels may be less than or equal to the maximum mR,hr.

~ d. DU safe. [
-

!

.

- - - u- - - _ _ _-_ _ _ -_-__--_. _ ___
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Attachment II

Radiation Levels
for

Packaged DU DTE Generators

(mR/hr)

Size

(CD Surface TI

9.7 15.0 0.65
10.6 17.0 0.70 )
11.3 17.5 0.75 |
12.0 18.0 0.80 q

12.4 19.0 0.85
'

13.2 20.0 0.90
13.6 21.0 0.95
14.5 22.5 1.00
14.6 23.0 1.30
15.4 24.0 1.50

Note: The radioactivity amounts may be in excess of the above amounts at the time
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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Daniel Riemer
Radiation Safety Officer
Mallinckrodt Modical, Inc.

|- 2703 Wagner Place
Mar) land Heights, MO 63043-

Dear Mr. Riemer:

l 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 any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region 111 of fice so that we can provide appropriate corrections and answers.

;

l Please be advised that your license expires at the end of the day, in the month, end year !

stated in the license. Urless your license has bee 7 terminated, you must conduct your
! program involving bypWuct materials in accordance with the conditions of your NRC-

license, representatio.;s made in your license application, and NRC regulations, in
i particular, note that you must:

| 1. Operate in accordance with NRC regulations 10 CFR Part 19, " Notices, instructions
| and Reports to Workers; inspections," 10 CFR Part 20, " Standards for Protection
| Against Radiation," and other applicable regulations.
t

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

a. You have constructed the facilities and obtained the equipment described in )
| the license application and supporting documentation; and
! l

| b. You have notified the U. S. Nuclear Regulatory Commission, '

! Region lil, ATTN: Chief, Nuclear Materials Safety Branch, in writing, that
activities authorized by the license will be initiated.

,

3

i

3. Notify NRC, in writing, within 30 days: |

| |

a. Whm an authorized user or Radiation Safety Officer permanently<

W,mntinues performance of duties under the license or has a name change;.

or

s

bo De-
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D. Riemer -2-

b. When the licensee's mailing address changes (no fee 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; I

c. Change Radiation Safety Officers; ,

|

d. Oojm hyproduct materialin excess of the amount, or radionuclide, or form
different than authorized on the license;

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

f. 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.
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i

You will be periodically inspected by NRC. Failure to conduct your program in accordance I
| 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 vigorous enforcement action will be taken when
dealing with licensees whr 'o not achieve the necessary meticulous attention to detail and .

,

| the high standard of comi see which NRC expects of its licensees. i

Sincerely, ;

Original Signed By
Cassandra Frazier |

|
Nuclear Materials Licensing Branch

; License No. 24-04206-05MD
.|| Docket No. 030-10801

|

Enclosure: Amendment No.19

!

i
|

|

|

|
!

|.

|
,

1

l
i

I
. DOCUMENT NAME: M:\03010801.CL7 '

To r:ceive a copy of this document, indicate in the box: "C" = Copy without attachment / enclosure "E" = :

Copy with attachment / enclosure "N" = No copy |
' OFFICE DNMS/ Rill |

NAME CFFrazier:brt
DATE 03/ /97 1

; OFFICIAL RECORD COPY

4
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LLINCKRODT IIealthrhyses '

,

# """'#MEDICAL
| wwsw.m

Facstmtle Communication
:

To: Ms. Canandra Frazier $$*'m Dk, , ,

.

Company: Nuclear Materials Licensing Section um 3,,

| U.S. Nuclear Regulatory Conunission 05 m=*it scorevord ,
. PO Bn SMO
! RegionIII st t. ,wociu

Fax Number: (630) 515-1078 roi,,3,,, a 343 77o.7,83

Date: 03/10/97 Fastis OH@@8 )

jNumber ofPages (imiuding car Acet): 9

D for yourinformadon !
f D Picaw respond

'

! O Urgent
O Confidential

!
.

Comments:
|!|

1
!

| Re: Correspondence between Mallinckrodt and FDA regarding larger size generators in |

NDA 17-243 supplement S-012.'

i

i

|
|

[

,

4

i
5

:

i
.

: 1

I i
|

,
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| M ALLINCKRODT
i Nudear Medicine
l |

'
|
| !

March 7,1997
MallincLrud:Medeed loc.
2703 mper &cc
Maryland Heshts. 410 63043

Teirphone 0141'/?0JP00

Ms. Cassandra Frazier
Nuclear Materials Licensing Section

,

| U.S. Nuclear Regulatory Commission
Region III
801 Warrenville Road
Lisle, Illinois 60532-4351

l

i

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-99ffc-99m Generators.

I
'

Dear Ms. Frazier:

Earlier today we had a telephone discussion regarding the correspondence between
Mallinckrodt and the Food and Drug Admmhtration (FDA) regarding 19 Ci size DTE

| generents. You noted that the New Drug Application (NDA) supplement in the March 5,

| 1997 response, regarding Mallinckrodt's application for a NRC amendment to distribute
'

larger size generators, referenced a supplement number of "S-013" and that the FDA
approvable letter which Mallinckrodt sent to you in an August 14,1997 response referenced a
supplement number of"S-012". We agreed that to resolve this issue, I would need to provide
clarification regarding the identity of the two different rrtpplements 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

j discussed with Mr. Ron Bartnick, Manager of Quality / Regulatory Compliance. He stated
i that the S 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 S-012 for NDA 17-243. In the attachment you will see that S-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 table. Please also note that the "DTE" generator was previously nicknamed,

'. the " Hybrid Generator".

1

20'd 889LOLLklE '0N XWI PtEE2L8 20:11 NOW L6-01-WW
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We believe that these documents satisfy the issues which you and I discussed earlier today.

Please contact me at(314) 770-7981 if you have any additional questions or ifI may be of !

assistancein any other way.
1

Sincerely,

Daniel Riemer
Radiation Safety Officer f

,

l Mallinckrodt,Inc.
Maryland Heights Facility

! .
,

|

!

Attachment

|

J

:
:
,

J

!
f

i

:
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8 July 31,1992 minnan.A wi.a. su,:.

l " mo.mnen t...uteur.t
I ro s..$ =u..

v. t.n;.. ua u u

Teleph,. w 44 344 2.nk.

I
!
! Food and Drug Administration
I Center for Drug Evaluation & Research
5 Office of Drug Evaluation I

Q Division of Medical Imaging, Surgical
and Dental Drug Products. HFD #160

ATTN Document Control Room 168-03
5600 Fishers Lane
Rockville, Maryland 20857

RE: NDA 17-243 ,

Ultra-TechneKovfRIFH,

L Supplement S-012
I

Dest Sir / Madam

, Please refer to Mallinckrodt Medical's approved NDA 17-243 for
! Ultra-TechneKov Th' (Technetium Tc 99m Generator).

.- . .

; on November 15, 1990, representatives from Hallinckrodt Medical met with
FDA officials to reviev a program for modifying our present generator. Ata

the meeting it vas understood that FDA vould 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 Mallinckrod't' Medical sent to FDA a draft stability protocol
I' for the modified (Bybrid) generator. Based on FDA comments received on
; July 31, 1991, we revised the stability protocol.
$

Hallinckrodt Medical, hereby, supplements NDA 17-243 vith information that'

f provides for the manufacture and distribution of the modified generator.
i

Sincerely,

! W
f Robert 5. 1,ake
1 Sr. Regulatory Affairs Associate

.} cc: S. Lange

( :
:

f'

NDA 17-243J U L Y '

1992
.

6
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[ Uitra-TechneKow W FMr
I (Technetium Tc 99m Generator)"

NDA 17-243
p' Supplement

TABLE OF CONTENTS

Pace Number
g

1.001
I. Summary of the Supplement

1.004II. Chemistry, Manufacturing, and Controls
1.004

A. Description of the Generator
1.009B. Specifications and Test Methods
1.0091. Reagents

2. Generator Components 1.010
a. Pluid Path Components 1.010

b. Non-fluid Path Components 1.011
1.012C. Manufacturer

D. Metrods of Manufacturing and Packaging 1.013

1. Elution Set Asserbly 1.013

2. Column Assembly 1.027

3. Mo-99 Concentrate Preparation 1.040
4. Generator Production 1.058

5. Generator Sizes and Production Scenario 1.078

6. Eluant Manufacture 1.083
7 TechneStat Vial 1.121

8. Evacuated Vials 1.146

9. Accessory Pack 1.186
1.20510. Packing and Shipping

E. Final Product Specifications 2.001

1. Method Validation Reports 2.013
2.1542. Sampling Requirements
2.164F. Stability

1. Introduction and Overview 2.164

2. Generator Elaant (135 mL) 2.165

3. Generat.or Eluant (10 mL in-house test) 2.178

4. TechneStat vial 2.186

5. Generator Performance (Protocol A) 2 701 -

6. Tc-99m/ Kit Performance (Protocol B) 2.341

7. GMP Stability Protocols 2.370
2.380

III. Labeling

| Referenced Documents

| Standard Test Methods (STMs) 3.001
4.001

|
Standard Operating Procedures (SOPS)

5.001Specifications

.

t

'

fl..
J U b * 1992

'

~
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TRADE SECRET-

Mallinckrodt Medical, Inc.
St. Louis, Missouri

( j

; 3 .+ 6
PHARMACEUTICAL R & D.

PHARMACEUTICS SECTION
STABILITY PROTOCOL'

PAGE 1 OF 3

Product: Code 100/107H Hybrid Ho-99/Tc99m Date: 5-May-91
Generators

LOT NO : Original 26-May-92

PURPOSE: Comparison of Hybrid and M/H' FORMULATION: As per
,

,

'

Generator Performance & Code 100/107C !
Pharmaceutical Quality of Code 100/107H !Sodium Pertechnetate Tc-99m D225 & D228 i
Injection. Batch Sheets |

CONTAINER: Code 100/107H Generator System as Shown ir. Exploded
Drawing on Page 1.005 of volume 1.

CLOSURE: Code L37E Stopper 13 mm Column, Punched
Code L325 Stopper, Connector Fitting
Code K230 & L376 Closure, Aluminum

i

DATE MANUFACTURED: DATE STUDY INITIATED:

GENERATOR /Tc-99m ELUTION/ TEST SCHEDULE 2'
; QUALITY TEST LIMITS Elution No.' TEST INTERVAL
I Tc-99m Yield >70% of available 1 thru 10 Initial

Tc-99m
I-
'

Radionuclidic Purity:
Mo-99 <0.15 uCi-Mo-99 1 thru 10 Init & 12 Hr

per mci of Tc-99m

I-131 <0.05 uCi of I-131 1st & loth Init & 12 Hr
{ per mci of Tc-99m '

i

Ru-103 <0.05 uCi of Ru-103 1st & 10th Init & 12 HI'

per mci of Tc-99m

Sr-89 <0.0006 uCi Sr-89 1st & 10th Init 4 12 Hr
per mci of Tc-992

St-90 <0.00006 uCi Sr-90 1st & 10th Init & 12 Hr
per mCl of Tc-99m,

Other Beta <0.1 uCi Other Beta 1st & 10th Init & 12 Mr
& Gamma & Ganaa/ mci Tc-99m

>

Gross Alpha <0.000001 uci Alpha 1st & 10th Init & 12 Mr
per cCi Tc-99m

.

2. All generators to be eluted daily on Monday'through Friday up to
~ the expiry date af the generator.

56 2.207
* i

'

j- - JULY -
g992

so a 8est0avic W M BkECELO . 90:11 N0'A LB-01-M
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Mal Inc'krodt Medical,
St. thuis, Missouri

~ '(#JT i
'

e4 h ,

,

i

PHAPJGCEUTICAL R & D ',
PHARMACEUTICS SECTION [

,

STABILITY PROTOCOL !

PAGE 2 or 3 '*

:

PRODUCT: Code 100/107H Hybrid Ho-99/Tc99m Date: 5-May-91 ;
Generators ;

Original 26-May-92

GENERATOR /TC-99M ELUTION/ TEST SCHEDULE f
OUALITY TEST LIMITS Elution No. Test Interval '

| Radionuclidic 140 Kev gama 1st & 10th Init & 12 Hr
Identity

i Radiochemical >95% as Tco,- 1,.5 & 10th Init & 12 He
'

Purity

. Appearance Clear, Colorless, 1, 5 & loth Init & 12 Mr
Free of Visiblo |
Particulates. '

pH 4.5 to 7.5 1, S & 10th Init s 12 Hr
:

Aluniinum <10 ug/ml 1, 5 & 10th .Init

NaCI
i

0.8 to 1.0% 1st s 10th -Init

Endotoxin <175 Eu/elution 1st & 10th. Init

'

Sterility Conforms 1st & 10th Init & 12 Hr

,

i

i

!

! !
i !

.*

Ii

59 2 208
,

JULY -
39,7
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TRADE SECRETMallinckrodt Medical, Inc. CkAWh
'

St. Louis, Missouri ~
i

'. *

$g.

'
'

PHARMACEUTICAL R & D i
} PMARMACEUTICS SECTION
i STABILITY PROTOCOL

1.i Page 3 of 3 '
,

j PRODUCT: Code 100/107H :iybrid Mo-99/Tc99m Date: 5-May-91
Generators (Cont'd)

Original 26-May-92

Generator Allocation 3 Chart I

Generator Storage Conditions *
Type Sire

Refrig. RT 50*C
M/H 0.25 Ci X X X

Hybrid 0.25 Ci X X X

M/H 1.5 Ci X X X

Hybrid 1.5 Ci X X X
-

M/H 3.0 Ci X X X,

Mybrid 3.0 Ci X X X ;

M/H 25.0_Ci X X X
~

%
Mybrid 25.0 Ci X X X ;

i

formulator

-Supervisor

3. A minimum of 3 lots of generators will be manufactured end tested.,

Each lot will consist of an equal r; umber of M/H (Control) generators
arjd Hybrid Generators.

'4. Generators are to placed at designated storage conditions after
packaging.into shipping cartons. The generators will be unpacked and-

transferred to room terrperature storage just before the firste

elution..

60 2 209*

,
,

J UI Y -.gg,
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TA8LE A-X20051. fftBRD Taftm OENEf%TCH (8er Cert Tlaid d TN hm Oecemror) '

TEST CATEGORY
Todmerken-99m Yleed (% EkAlon EMdened
(Lhmt . > 70sr.)

Oonerator Let No, X2006
e Dans unnherured 01/1192
g Om's Teerhe hMased 03/1&92

, ~

@ Type om. Gen. t
.

2 3 4 5 4 7 8 9 top" Oen. Site No. Men. Tues. Wed. Thtr. Fst, Wrt. Tues. . Wed Thor. FrL ,
,

c
$% 2 8C: {Cf) '

-

vo
-e
N CONTNL 25.0 4 10823 94.10 91.09 92.75 94.22 03.40 93.17 9143 9291 93.49 '

d HYBRtD 25.0 1 106.13 96 64 98.36 92.57 9181 94.12 9251 91.05 91.78 94.49z g
::r:: IN m |

$' ge
Ncouract. es.o s toem ons 91.40 Sur su2 92 so 93.ir se.54 se.as esss 0 -

,
sysmo 25 e 2 tor.e4 - o7.es 9427 es.oo oe.or e7.32 s7.12 es.12 os.ti esse

500:
- . . .

210 6 9927 92.73 91.00 92.17 93.44 92.90 93.17 92.54 92.39 92.78HYBliO 210 3 103.60 92.12 90h1 91.40 92.93 93A6 9116 92.00 92.88 91.74
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M ALLINCKRODT.

Nuclear Medicine

March 5,1997

Ms. Cassandra Frazier $'j"d"j.;}Uf"l'I"'
Nuclear Materials Licensing Section hianbnd Haghts. Ato 63043

U.S. Nuclear Regulatory Commission ^rckphone Ol4 MNJ

Region III
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-99ffe-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 oflarger size DTE generators. You stated during this conversation that you
required a Mallinckrodt document, which would have been sent to the Food and Drug

lAdministration (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 ;
Ithis document satisfies your requirement.

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

Sincerely,

Daniel Riemer j
1Radiation Safety Officer

Mallinckrodt, Inc.
Maryland Heights Facility RECEIVED

W GWAttachment

REGION III l
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| Mallinckmdt Medical, Inc. UltmTechneKow-FM Genemtor
O NDA 17-243/S-013

MMI Responses to Appmvable 12tter 4/30/96

|

| 1. The kit testing data submitted, isfor the 12 Ci and 20 Ci genemtor sizes and does not

| include any genemtor size that will actually be marketed. Please provide the kit
testing datafmm the genemtor sizes that will be marketed.

!
MMI Response: In the teleconference on May 14,1996 between FDA and MMI, FDA
r: quested 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 )

| eccount the radiodecay properties of nuclides. |
.

l

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

h== Fel. Set Su Mei6 Tues. Wed 'Ihe' FrL Set Sm
c.de

N104 Cl 19.5 15.2 II .8 9.2 1.1 5.5 4.3 3.3 2.6 21
M* M (Deta of (Date of
$8PM pgg,} g,g)

N105 Ci 11.3 8.8 6.9 5.3 4.1 3.2 2.5 |
Wa * (Dai. (Date of !

8" of Cdib.)
Mir.)

l

|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 II.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.-

!
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i Nuclear Medicine

January 23,1997
Malhnckrmh Medical,Inc.
2703 Wagner Place
Maryland Heights. MO 63043

Ms. Cassandra Frazier M phone 0 145 770 7800

| Nuclear Materials Licensing Section
U.S. Nuclear Regulatory Commission
Region III

..

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) Mo99/fc99m Generators |

1

1

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 oflarger 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 distribution 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 I.

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 RECEIVED
Mallinckrodt, Maryland Heights products.

MAR 101997
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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
,

; Application (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,4-

: --===..
{

.

! ' C

i Daniel Riemer
"

: Radiation Safety Officer
Mallinckrodt Inc..

]. Maryland Heights Facility
,

1
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Attachment I

.

; Radiation Levels for a 19.0 Ci DTE
| Generator
;
,

:
1

Generator Canister (Unpackaged) !.

1

i
;

Surface 205.0 mIUhr
,

i

'

Packaged Generator l

Surface 29.6 mR/hr

TI 1.85 mR/hr ;

NOTE:

A given generator size may be pre-calibrated to larger amount of radioactivity but will not 1

exceed 19 Ci at time of shipment. The generator would be manufactured with a DTE DU
safe; code number L332.

1
The NDA supplement number is 17-243. 1

i
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