
,
-

.
.

.

.

Mallinckrodt, Inc.-

ST LOU's. MO 63134P.O BOX 5640675 McDONNELu BLVD (314)895-2000. ..
,

December 19, 1985

Dr. Bruce Mallett
U.S. NRC
Region III,
799 Roosevelt Rd.
Glen Ellyn, IL 60137-

Dear Doctor Mallett:

Please amend our Nuclear Pharmacy Materials License No. 24-04206-07MD
with the following changes:

1. We would like authorization to redistribute unused
Mo-99/Tc-99m generators. All generators to be redistributed
will have been obtained from a manuf acturer authorized to
distribute them in accordance with a license issued pursuant
to 32.73 of 10 CFR, Part 32 or under equivalent regulations of
an Agreement State. Unused generators will be redistributed
without altering the manuf acturer's packaging.

2. In our license application, dated July 3,1984, (page 16),
we specified model numbers for all the instrumentation in
the pharmacy. We do not want to be locked into the model
numbers listed in the licer,se application. At any given
time we will have in our possession and available for use
the following required equipment: a low-level survey meter
(capable of detecting 0.1 mR/hr), c high-level survey meter
(capable of detecting 1 R/hr), dose calibrator to assay
radiopharmaceuticals and a sodium iodide well counter,_with
a single or multi-channel analyzer. -; eg

W u

3. Replace 50P-DIS-03, dated August 3,1985, with revise"d:copya =

of our Standard Operating Procedure 015-03, dated Noiipmber 8 y
20, 1985. The following changes have been made to thyS0P:g 3

Surveyinstrumentswillbecalibratedannualfy. aa.
-~

b. Nuclear Medicine Associates in Cleveland, Ohio G
has been added as an instrument calibration firm.

_l d . W Multichannel analyzer efficiency will be determined Og
Apf m p .

- ' on a quarterly basis and after repair. g jkg
O' idose calibrator constancy will be entered into a 3

/SggCM 6 h - - '

g;3p i n C:.. A,y- , ' og book rather than graphed.. gGION
QfI'P *. ,, fisas . . . ^ -

i pp. ose calibrator linearity will be entered into a' " ' ' '

gp, ; c' rit Pct'd ''' og book and compared to source activity -- values
ill not be graphed unless they exceed +5%... ... -

IteteW UD
'' -
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,m* Mallinckrodt, Inc. o- %,.w.c..r , . .

v :=. Mo-99/Tc-99m Generator ,

, '

W 9455 Midwest Avenue
'

h ~ Garfield Heights, OH 44125 dan 11-13-85 aso 111111 k1
'

~~ CA) TIMs 1200 vo t. 1 Generator
. HOSPITAL'

Children's Hospital EXP.T!KE 11-20-85 ACTIVITY 0.661 Ci .

" " " ' ' ~ ~.
DOCTO R Casey

. PROCEDURE Generator HOSPITAL Children's Hospital '

ADDRESS 125 DeSoto Street- RADIOPHARVACEUTICAL
PATIENT MD UseMo-99/Tc-99m Generator -~ $s

~DATE R NUV81R
- ' ' " " " '

Mallinckrodt, Inc. o . .-,,.s.~ -.<,

11-13-83' 111111
9455 Midwest Avenue

' LOT NUMBER ASSAY

G063 3 Ci/ generator Garfield Heights, OH 44125 , , , , , , ,

esatt ai AL

DCSE R EQUESTED AT (CAL. TIN S _

1 Generator 1200 noon 11/6/85
b Mo-99/Tc-99m Generator

1 Generator 0.661 Ci -Y ~c. VOLUM E DISPENSED ACTIVITY DISPENSED

DOC 708 PRICE DATE 11/13/85 R NO.111111

Casey S CAL TIME 1200 VOL 1 Generator
MISCELLANEOUS CM ARGES E XP. TIM E 11-20-85 ACTIVtTY0.661 Ci

flLLED BY ' " ' " " ~ ~ ~ ~ "
s cocTOR Casey

HOSPtTAL Children's Hospital'Ei3ENT PURCHASE ORDER NUMBER
ADDRESS 125 DeSoto StreetMD Use
PA'ilENT MD UseCaution To be used ur.cer the direct supervision cf a physician

' ' " " *
SPECI A L INSTRUCTIONS: Mallinckrodt, Inc. o, - . .,.,., s.~. w~,

9455 Midwest Avenue 4

'

Garfield Heights, OH 44125 .io,,o,.;rg epan e Ts. generator .i.e.,.s. , , u.su, ..w ,vco.,. ,,,,e.
,

i,w.oe :o ,.% 4 -m., ,o ss i. .~ 2n oc c. III
I**

<

Rx No. 111111 Y ;.o' to CFR lert 35, s' appropri.+.. or ved.e emevsteet hc. ws of Av,eernest 5; ate.
,_

w e, .r.~. . ,,.. . o- m o , co .- o, # ,, * ,,,, ,% ~~
s

ChlGINAL

. - ._ _ __ _ _ . _ . _ . , _ _ _ ,.
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Maliinckrodt, Inc. o...m .me.,se Pw,,

"W~ 9455 Bidwest Avenue*,

Garfield ljefghts, OH 44125
_ A-

W 'A
' HO$ PIT A L '

Children's Hospital..
,

PROCEDURE g

RADIOPH ARMACE UTICAL

Mo-99/Tc-99m Generator
;DATE K NUV0ER

11-13-83 111111
' LOT NUMBER ASSAY

G063 3 Ci/ generator,

DOSE REQUsSTEQ AT (CAL.TlV E)
1 Generator 1200 noon 11/6/85

VOLUME DISPENSED ACTIVITY OtSPENSED,

'

1 Generhtor 0.661 Ci
DOCTCH PRICE

Casey s
FILLEO BY MISCELLANEOUS CHARGES

S

PATIENT
PURCHASE ORDEH NUMBER

MD Use

Caution: To be used urwfor the tirrect supervision of a phyucian
SPECIAL INSTRUCTIONS:

ceneratc?-

WAR NING : Trus _- es hrented by the t1 $ Nucleer R gulatory Commuseca for de

trdMtron to pemns hcenserf purment to 3$ 14 and 35.100 Group

of to CFR Part 35. es approprote, or under equwereat hcenses cf Ag*eement Steven

Veel or sy'i@ Conte'+neftT 8i should be kept in thes comerner or e Phen hoevier sNeid.
dr

DD'A ,iENT COPY

l
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Mallinckrodt, Inc. o. nos,. we.,se,mes%, Y
b 9455 56dwest Avenue .

'
-

P' Garfield ljeights, OH 44125 i
~

: HOSPIT AL

Children's Hospital< . ..

:<soCEDURi
~

RADIOPH ARMACCUTICAL

Mo-99/Tc-99m Generator
DATE R NUMBER

11-13-63 111H1
LOT NUMSiR ASSAY

. G063 3 C1/ generator
DOSE CECaJESTED AT (CAL. tim E)

*

1 Generator-. 1200 noon 11/6/85
VOLUME DISPENSED ACTIVliY DISPENSED

1 Generator 0.661 C1'

,MOCTOR
^~

PRICE

Casey s
FfLLED BY MISCELLANEOUS CHARGES

'
S

, PATIENT PURCHASE ORDER NUMBEH
~

ft Use '., ,

CWtion: To be used under the direct supervision of a physician
.

SPECIAL INSTRUCTIGAIS:

HMW
ARNING: TNe ' s teensed by the IJ.S. Nuclear Regulatory Cmenon f > d+ j )

Etreuten to persr>cs tr.ensad pursuem to 35.14 and 35.100 Groep

o' to CFR Part 35, as sopropraete, or under equwele cenws wi Agreement Steies

v tal or syringe coma.nios drug should be kept in t%t .a<ner or wilan homer sNe:d.
PACK!NG SLIP

..
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Page 2 -
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4. 50P-DIS-06, dated July 3,1984, has been revised to add the.

option of sending waste to Mallinckrodt's radiopharmaceutical
manufacturing-plant for ultimate disposal. In addition,
Item 11. Waste Disposal has also been revised. The revised
copies are attached.

5. 50P-DIS-08, dated July 3,1984, has been revised to take out
statements which exceeded regulatory requirements for per-
sonal contamination surveys. The revised copy is attached.

6. 50P's DIS-07 and DIS-09 have been revised to reflect the,

i procedures published in Appendix N of Regulatory Guide 10.8,
; Revision 2. Copies of the revised S0P's are attached.

7. Air monitoring procedures have changed in the pharmacy.
Tne computations for calculating activity in the stack
effluent and room air have been computerized. Attached is
the revised S0P-DIS-15.

8. The packaging and transporting procedures have been revised to,

reflect a new bill of lading. Procedures are attached. -

'

9. General Rules for the Safe Use of Radioactive Materials
(Item 10g. of the license application)' nave been revised to,

' reflect the actual procedures for cssaying doses. Item 6.
has been revised to correspond to procedures actually followed
in the pharmacy. A revised copy is attached.

10. The produe.t storage and waste rcoms are now vented through
the glove box stack. Air flow measurements are attached.'

*

We will store Xenon-133 in the product storage room from
now on, rather than storing it with the liquid I-131 in
the glove box.

I'All attachments a e numbered and titled te replace the corresponding
pages in our license application, dated July 3, 1984. If you have

.

any questions regarding this amendment, please contact me at
(314) 895 3407.

Sincerely,
;

GDL-. !v' s /Losh
Kathleen H. Quenelle
Manager, Regulatory Compliance
Diagnostic Imaging Servi,ces

( hf ,h] d
ichard J.,C s ic

'Director
Diagnosti Imaging Services

KHQ/Im,

attach.

.
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Attachments: Generator Labels-

DIS-03
DIS-06
Item 11
DIS-08
DIS-07
DIS-09
015-15
Item 100
Item 10g
Xenon calculations

,

i
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Mall 1nckrodt, Inc.
Diagnostic Imaging Services'

. 9455 Midwest Ave. -

Garfield Heights, OH 44125
.

Xenon-133 Calculations

2 .~ Accidental Release of Xenon-133 in Pharmacy Area.

Assumptions

Maximum activity / vial = 20 mci.

Any reasonable accident would involve 1 vial of 20 mci..

In the event there is an accidental release of Xenon in the pharmacy area,
thegloveboxandproductstorageexhausgwillbeusedtoclearthepharmacy air to levels less than 1 x 10- uCi/ml in less than 60
minutes in accordance with the calculations below:

20 mci or 2 x 104 yCiA = Activity / loss =

3ml/f )=2.814 x 108 ml9936f3 (2.832 x 109V = Room volume =>

3593 f / min (total exhaust rate through the stack)i R = Ventilation rate =

3)g=Clearancerate R/V = 393/9936 = 393 f / min = 4%/ min=

9936 f4
.

t

4

C ' = Initial concentrationo

C = A/V = 2 x 104 uCi_ = 7.1 x 10-5 uCi/mlo
2.814 x 100 m1

t = Evacuation time = 100 minutes
P

C = Final concentration
-0.04 x 60 min *

=C e-)(t=7 uCi/ml (e min )
= 6.45 x 10-6 1 x 10-5

C o
uCi/mlC;

,

i This value is less than 1 x 10-5 uCi/ml for restricted areas as permit in
'

10 CFR 20.103.
f

I

e

'

.

(

,

! -
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conmot.tto. 8 0 3 8 4
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Mallinckt odt.' Inc.
Diagnostic Imaging Services
9455 Midwest Ave. -

Garfield Heights, OH 44125 -

Xenon-133 Calculations,

1. l.eakage of vials stored insi;a glove box.
(Exhausted to roof area - unrestricted)

Assumptio,ns

A . Maximum of 1000 mci used each week (52 Ci/yr).

S = Maximum loss of 0.5%/ day.

Flow rate = 275 cfm continuous (measured air flow of the vented product.

storage room constructed by Mallinckrodt)
All escaped Xenon exth to the environment - no recirculation.

Calculations . v.

V= Airflow /ygar 275 cfm (1.484 x 1010 ml/yr/cfm)=
.

V = 4.08 x 101 ml/yr.

Average concentration to environment = C

i .C=Ax8
T

C = 52 Ci/vr x 0.005 x 106 uCi/Ci = 6.37 x 10-8 uti/ml.

4.08 x 1014 ml/yr

'The value 6.37 x 10-8 uCi/ml is less than the limit of 3 x 10-7 uCi/ml
as stated in 10 CFR 20.106.

,

t

1
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Mallinckrodt,' Inc.
Diagnostic Imaging Services
-9455 Midwest Ave.

*
-

Garfield Heights, OH 44125 -
-

.

9

EMERGENCY PLAN FOR PHARKACY EVACUATION - RADI0 ACTIVE GAS RELEASE

In the event of an accidental release of radioactive gas into the pharmacy:
,

I. All persons not associated with the accident evacuate the area.
'

a. Isolate the area by closing all doors.
b. If lab air is recirculated into office, turn off HVAC unit.

'

II. Person (s) associated with the accident shall:

*p a . Open glove box and product storage doors, leaving the glove box ON.
~~~

b. Put on waterproof gloves.
4

: III. If a release of radioact$ve gas has occurred:

a. Clean up broken container (s) and place in glove box.
j b. : Evacuate the pharmacy.

c. Allow sufficient time for evacuation of the gas before returning to -
the work area (60 minutes for 20 mci).

d. Survey the area before re-en'tering.
e. Document the accident, c'iean-up procedgres and survey results.

.

1
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MALLINCKRODT, INC. RADI0 ACTIVE MATERIALS LICENSE APPLICATION 1
.

Diagnostic Imaging Services
'9455 Midwest Avenue ITEM 10: Radiation Safety Program
Garfield Heights, OH 44125 Revised Nocember 15, 1985

,

10g. General Procedures for the Safc Use of Radiocctive Material

1. Wear laboratory coats or other protective clothing at all times i..
areas where radioactive materials are used.

,

2. Wear disposable gloves at all times while handling radioactive,

materials.
s

3. Monitor hands and clothing for contamination af ter each procedure or'

: before leaving the area.

4. Always use syringe shields and vial shields for preparation, elution,
and dispensing of radiopharmaceuticals.1

5. a. Do not eat, drink, smoke, or apply cosmetics in any area wherc
rsdioactive material is stored or used.

b. Do not store food, drink, or personal effects with radioactive
material. .

.

6. Assay each vial, syringe, and capsule containing more than 10
microcuries of a gamma-emmiting radiopharmaceutical in the dose
calibrator before distribution for use in humans. Unopened doses that

are sent out in original manufacturer labeled shields will not be -
opened and measured. These doses will be sent with the manufacturer's
package insert.-

7. Wear personnel monitoring devices (film badge or TLD) at all times,

i while in areas where radioactive materials are used or stored. These
devices should be worn at chest or waist level. Personnel monitoring

,

devices when not being worn to monitor occupational exp6sures should
; be stcred in the designated low be kground area. .

>
!

8. Wear TLD (or film) finger badges during elution of generators and,

j preparation or assay of radionharmaceuticals.
'

.

i

KHQ Item 10
22 11/20/85

.

I

E

I
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Mallinckrodt, Inc. . RADI0 ACTIVE MATERIALS LICENSE APPLICATION
~

Diagnostic Imaging Services -

-9455 Midwest Avenue ITEM 10: Radioactive Shipping Procedures
- Garfield Heights, DH 44125 Revised: November 20, 1985

.

,

wm
(-

100. Procedures for Packaging and Transporting Radiopharmaceuticals

Shipping containers are described in Item 10n - Product Shielding.
,

After the doses are assayed and labeled, they are packaged for shipment in
compliance with 00T regelations. Maxiinum dose transported will cot exceed 00T
specifications for a Yellow-!II label (sufface survey less than 200 mk/hr and
transport index less than 10 mR/hr). 00T dtamond labels (White-1, Yellow-ll,
and Yellow-III) will be used on the other containers. 90T specifications will
be met as to labeling the Qackage for description of material (Type A, Class 7,

e ID number, upright arrows, etc.) Vehicles will be placarded on all four sides
j when a shipment of radicactive materials reguiring a ' Yellow-III DOT label is

carried.
I
'

Btti of lading forms (copy attached) will be used for shipments. These forms
. conform to 00T standards. One form will be filled out for each driver. The
! form coy 9rs up to 15 packages. As the packages are delivered, they will be
' signed for and the completed form will be returned to the pharmacy and filed.
t

Delivery instructions will be obtained from customers for shipments of radio-
active materials. The drivers will be instructed to leav6 the packages only in
secure areas c'esigr.ated by the customers. Wherever possible a lock box or
locked delivery room will be used.

Radioactive shipments will be carried in the trunk area of the Mallinckrodt
delivery vehicle. Unauthorized passengers are not permitted to accompany the

,

driver. Vahicles will be locked when unattended.

A description of the Emeraency Spill Kit which will be carried in the passenger
crea of each vehicleis~6n'6 age 40. Drivers will be trained in the use of this
kit.

4

!

KHQ ITEM 10
38 11/20/85

!
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'MALLINCKRODT, INC. RADI0 ACTIVE MATER!ALS LICENSE APPLICATION.

Diagnostic Imaging Services -

9455 Midwest Avenue ITEM: 11 - Waste Disposal
- Garfield Heights, OH 44125 Revised November 20, 1985

,

WASTE DISPOSAL

:

1. Mo-99/Tc-99m generators will be:
"

A. Returned to the manufacturer (shipped in compliance with DOT regula-
tions),OR

; B. Held for decay until radiation levels, as measured in a low background
area with a low-level survey meter and with all shielding removed, havet

reached background levels.

Radiation labels will be removed or obliterated before disposal in normal

trash. Generator columns will be segregated in storage so that they may
be monitored separately to ensure decay to background levels.

2. Othe: radioactive waste will be held in storage for approximately 10
half-lives until radiation levels (measured as stated above) have reached

a background levels. Waste is segregated by half-life in the storage area.
Radioactive waste will be entered in the waste disposal / storage record, as;

i it-is put into storage. Waste will be stored in the respective half-life
container which has been properly labeled.>

3. After decay, the waste will be monitored with a low level survey meter. If

background levels have been reached, the waste will be signed out and,

disposed of in one of the following ways:

A. After destruction of radiation labels, waste will be disposed of in

normal tresh.
.

B. Waste will be boxed, sealed and taken to a local incinerator with the
; labels intact. Incineration will obliterate the labels and destroy the

syringes and vials.

C. Decayed waste with the labels intact will be boxed, sealed and shipped
; according to 00T Regulations to the Mallinckrodt Radiophar.naceutical

pla6L in Maryland Heights, M0. The waste management building at the
plant has a shredder equipped with radiation monitors. The syringes and
vials will be shredded, surveyed for radioactivity and then disposed of
through normal trash if survey readings do not exceed background levels.,

4. Disposals to the sanitory sewer are not made on a routine basis. If any

sewer disposals are performed, they will be in compliance with NRC
4

Regulations. A log book will be kept to document these disposals.

:

i KHQ ITEM 11
! 42 11/20/85
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