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Our Lady of Mercy Hospital
U S_ Highway 30 Dyer, Indiana 46311-1799(219)865-2141

; United States Nuclear Regulatory Commission
| Region Three
| 799 Roosevelt Road

|
Glen Ellyn, Illinois 60137

Attention: Evelyn R. Mattson
Materials Licensing Section

Re: Control Number 79312

September 9,1985

Dear Evelyn,

As a reply to your August 7,1985 letter to amend our by-product license
i #13-12914-01, please review the requested information in order to complete

your review and approval of our requested amendment.

1. Physician user / supervisor of the bone marrow analyzer will
be Melvin Hirsch, M.D., as listed on our materials license
as identified above. Dr. Hirsch is an authorized user for
all groups. Please note that Dr. Hirsch is also certified
by the American Board of Nuclear Medicine and has had
significant excess of the 8 hours training described in
Guidance Directive 85-1.

|
| 2. The individual who will be performing the installation,
~

replacement and removal of sealed sources in the bone marrow
analyzer will be through the services of Professional Radiation
Management, Inc.; 5213 West Lawrence Avenue; Chicago, IL 60630,
specifically by certified health physicist Nicholas Lembares,
M.S., who holds a Master's degree in Radiological Physics from
the University of Chicago and is certified by the American
Board of Radiology. License numbers: U.S.R.C.-12-20227-01,

State of 111inois-IL-00527-01.

This individual will be performing the installation, replacement and removal of
the source contained in the source holder according to the manufacturer's

j
| instructions and will receive training at the time of equipment installation

I relative to source installation, replacement and removal. A record will be

i maintained by individuals who receive training in this activity from the manu-
| facturer.
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3. The procedure for installing, exchanging and removing sealed sources
from the device will be as described in the manufacturer's instruc-
tions, a copy of which is appended.

4. . The method used for disposal of the sealed sources .af ter they have
decayed beyond their useful life or otherwise are no longer needed is
-that they will be returned to.the source supplier, either Amersham, New
England Nuclear, Gulf Nuclear, where they will remove the source and
dispose of it, replacing it with a new source.

5. Our procedure for insuring that the bone marrow analyzer and the sealed
sources are secured at all times against unauthorized use or removal of
both is that during the period of time that the department is not in
operation the bone marrow analyzer, as depicted on the attached photo-
copy of the department layout, the area is locked - both the specific
room that the bone marrow analyzer is kept in and the hot lab, where a
source would be stored in'a lead-lined locking module prior to installa-
tion or. return to the manufacturer for replacement.

The integrity of this system is maintained by the limited access by authorized
staff only and special-keyed locks that are openable only by authorized staff of
the Nuclear Medicine Department.

We appreciate your prompt review of this additiona1' information. Should addi-
tional intornation or clarification be required, please do not hesitate to con-
tact me as soon as possible.

Sincerely,

Qc J. ow
S. S. Lee, M.D.
Chairperson, Radiation Safety Committee

SSL/jg- ,

Enclosure
-Copy to: J.'Daniels, Manager of Imaging Services

!N. Lembares , Health . Physicist
File
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t B . 5.'' Co n t r o l l e d Are'a'. j,-..

All radioactive material must be used in a controlled area.
'

This is^ ac hiev ed by la belling t he ' e ntry into the bone scanning
room and noting that access is limited to authorized individuals.
If the bon e sca nning room'is a s u b- a r e'a of a larger c on t r ol le d
sp ac e. t he n t he ac ce ss wi11 be li m i te d:p t the major entry. The

.

sign must state;

CAUTION R AT I AT ION A R E A

and -

CAUTION R ADIOACTIVE M ATERI A! S.

There m 'u s t : a l so be a noticed posted in the area for workeru
to' contact th e RSO in case of an emer genc y , the appropriate-
location and' telephone num b er s o f S ta te Agency or re g i on al NRC
office and-location of 1icense and radiation regulation.

B.6 Personnal Monitors

: Al l ind iv id uals who w or k -in a co n t ro l l'ed ar ea mu st he
monitor-for their radintion exposure. This is the (ami1iar fiim
badge-dostwetprs that. are av ai la bl e from several suppliers.
These hadges a re read acuthly a nd the o pe ra to rs ra d i a t i on
exposures are. reported.

B.7 Source Disposal / Shipping

Ex pe nd ed sources ra n be ret urned to the origi na l supplier;
i.e., 1 -125 sou rc es t o AECL i n Cana da a nd G d- 15 3 so u r c e , to Gutt

Nu c l ea r- in 'debster. Texas. These ma nu f a ct urer s can pr ov id e

disposal information. The following is a s ugges t ed methad foi
so u r c e disposal. These- sou rc es can be. stored un til the total
activity is less t.h a n . 70 mci'for I-125.(6 m on t hs) or 200 mci tor

;. Gd -15 3 ( 2 0 m'o n th s ). Sev er al so urces c an be sh ip pe d at one time

}; b u t t h e' t o t a l ;a c t i v i t y f or . I- 12 5 m u st not exceed 70 mci or 200
mci for Gd-153. Many carriers w ill not ship restricted material,

j llos e v e r , a. depleted source is not.connidered restricted and can
be si: n t . The shipping form should state " depleted scaled source.

for recyc1ing" A ' s Latem ent similar to the f ollow ing shouid be'
.

incl uded along w ith ~ the results of' the most-recent wipe t.e s t':

$ This shipment conf orms t o tlic conditions and limitations
spec i f ied in ' 49-CFR-17 3.421 for excepted radioactive
ma te rialcin li'mi ted quanti ty , n.o.s. UN2910. It contains'

sealed source (s) of 1-125 (Gd-153) radionuct ide(n) w it h
| .an activity of- mci as of .

i-

i
Offirer' Madintion Salety ^
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The f o ll o w in g information will be o f a ss is t a nc e whe, shippin (~ l '
non-exem pt sources. The sh i p p e r 's r e s p o n s i l' i l i t i e s include t h ru

U

where containers are supplied by the shipper, the shipper shall

be responsible for d et er m ini ng ihat shipments are aaae i n ,-

assembled with all i; -

|
c o u t. n i n e r s whica have been constructed

on
;

|
pa r t s or f it t i nge in their proper place, an d ma rk ed in show the

i

(L.
|

DD T or ICC opecification number and au t h or iz ed gross vright
,

See Sertion !! . . . a foi

DOTISA-100 ( 49 CI' R 17 3.2 4 ( c )( 1 )) . ,

! c.g.,
l package specifications.

[
Each shipper oftering ra d i oa c t iv e noterlais foi

tiansportat inn must provide shipping papers, to i o c 1 uil e
[;
el

(49CF R I ? 3.4 2 7 ( a )( 5 )) : y

1.
The Transport Group or Groups of the radinas tive

y

caterial, if in normal form- d

f
2. The name of the radionuclides and a destription o f. theii "

physical and chemical form, if the material it in normal
form;

i

3. The a c t i. v i t y of the radioactive material in Curies;

4 The L.y p e of label applied to Ihe parLage, i.e.. f

Radioactive White-I, Radioactive Yellow-II, or

Radioactive Yellow-III.

5.
Ii the quant it y of radioactivity is below le vel s stated
by NRC (10CFR71) and D O 'l (49CFR170-189) then the

category of exempt ma te r ial applies and no label
i.

required.

Each , hipper offering any dangerous article for sh i p me n t via
air, h i g h w .i y , or rail carriers must show on the sh ip pi ng paper,
the t' o l i o t ing certificate signed by the ahipper ( 14 CF P I O .' . l ;
44C;4173.410, 174.311, 175.654, 176.704a and 177.319)-

"T hi s is to certify that the above na m ed articles ar e
properly classified, described, packaged, narked and
labelled, are in proper condition for trnnsportation,

according to the applicable r e g u l a t. i c n s of the Department of
f r a n s p o r t a t. i'o n (or Federal Avintion Adm i n i n t r a t i o n) ."

Be io re t. h e actual shipment the RSO nhoul d not i f 3 the recei,ing
pa rt y ;of the e s t. i n a t e d time of arrival of the shipment.

The

ib i pm e nt mu st include " shipping papers" that int l ud e a ll the
required information about the source.

12
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The f o ll o w in g in f o r m at ion will b e o f a ss is t a nc e w he n ;hipp,
-

,

I'
"

non-ex em pt nources.
The s h i p p e r 's r e sponsi b i li t i.es include the

where containers are nnpplied by the shipper,
the shipper shali ,,

.

be responsible for d et erm ining that sh i pm e nt are awe in
'

a. ne a tl ed with al1
containers wbich have been co ns t r uc t e d

ar '

parts or f i t t i n t; s in t he ir proper place, an d ma r k ed to show the
b,

DOT or ICC specification number and a u t. h o r t v e d gros, cright
-;,

See s ertion B. .a ios
.

DOT 15A-100 ( 40 C F R 17 3.2 4 (c )( 1 ) ) .e.g.,
package spec i f i ca t ions.

.

Ea ch shipper o f f e ri ng ra d i oa c L iee hateriaie for

to include
!

transportation must provide shipping paper f
,,

|

j ( 49CF Rl 7 3.42 7 ( a )( 5 )) ; k.

1. The Transport Group or Groups of the sadinaitive
q
.]

matertal, if in normal form;

2. The name of the ra d ionuc l iden and a descrtption of their
y
E

physical and t h e n. i c a l form, if the material it in noraat i
k

form; t

i

3. The activity of the radioactive material in Curies;
;

4 The t.y p e of label applied to the package, i.e.,

Radioactive White-1, Radioactivc Yellow-ll, or

Radtoactive Y el low - I I 1.

5. If the quanttty of radioactieity is be!ow levels <taled

by '; R C (10CFR71) and DOT (. 4 9 C F R 1 7 h - l h 9 ) then ihe
1label

category et exempt m a t.c r i a l applies and no )

r e q u i r eri ,

i.a c h sbi.pper offering any dangerous article ter ;h i p me n t 'ii
air, h ghway, or rail r a r r i. e r : must ihow on the shipping paper
the foIlo- iny ce r t i f ic a t e signed by the sh i p pe r ( 14 Cl B l u 2 .:
490R173.4.30, 174.311, 175.654, 176.704a and 177.319):

"This is ta certify that the above na m ed articles ar e
properly classified, described, packaged, marked and
1abelled. are in proper co nd it io n for transportation,

atcording to the applicable regulations of the Depar t ment of
Transportation (or Federal Aviation A d m i n i s t r a t i o n ) ."

lic i o re the a c t u a .1 shipment the RSO should n ot i f y the re ceiv innThe
pa rt y ;of the estimated time of crrival of the shipment.
;h i p m e nt nu st i nc lude " shipping papers" that i nc l ud e all the
required information about the source.

12
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C. Routine !!calt h Physics Service.s

C.1 Source Changes
s

'i ARN I%G: Only individuals trained in the pr inc i pl es of
rad iation safet.y and prot ecLion and the device specific iadintion
requirements of LUNAR scanners should conduct these procedures.

,

t. C.I.a Gd-153 Source Changes

The source ia e u c a p's u l a L e d in a meta 1 c y 1i nd er ,

approximately_1 inch in length and 1/8 inch d ia me te r. This met al

capsule is inside a lead-lined brass source holder (Fig. 1). For
all phases of. operation, the capsule need not he removed Ior ihe
so u rce - hold er ._ During a source exhcanne the entire source holder
is returned. O pe ra t o r ex posu re is m i n i m i /. e d by never removing
the capsule. from the holder.

All the following steps should he per f orm ed without tools.
Use of tools may cause damage to the equipr en t .

4 Procedure.

1. Renove pad and the lucite insert frem the table.

2. Use O PTION 5 (S t a t i c Coun t er , ref. ll s e r Manual) of the
DP3 S pi ne so f t war e to pos it io n th e ar m an d so u r ce u t t-h e
center of the window.

3. Place a .lcad source holder c a'p onto the nour+e-

collimator (Fig. 2)

4. Use|the." shutter open" c o m ra a n d o f OPTION 5 to accet, the,

source holder /collimator assem bl y . Alternatively, the

sh u t te r may be manually opened. -Be ca re f u l to k ee p

hands and other body parts clear of'the actual radiation
beam. If th e source is opened man ua ll y , d o n o t- for<e
t_he- shutter blade.to swing more than 35 de gr ees; then-
tape th e 's h u t t er i. n th is open position during the
exchanged.

5. Tu rn' the chuck r i n g -( fig. 3) count erc l ockwise until the
collimator i s' . loose in-the. chuck. Do not _c om pl e t e l y
loosen the. chuck ring.

6. Pull the source collimator (which will have the source
~

~

'hoid er a ttac he d) out of the c hu ck . The source holder
and co ll~lma tor ' ca n now be handled as an unit.

4

'13
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7. !! a l d i n g 1. h e source holder /collimator upricht,
~ \a:

positioned in t he sca nn e r, unscrew the ;ource holder
s

from the sourc> coll ina t or O ut the lead < ap on i t' e
source holder.

CAUTION: R AD I ATION PR ES ENT! After the <ollimator
is removed a broad bean of rad iat ion pr o jec t.> t rei
the : op of tho sota c e holi'er .

8. Exchange the opent source for the new <ource. Place !he
it ad ca p f rom the sou rc e ho ld er o n ! i, 'he <oli nator

Tread the nource holder o n t.o t. h e ba se of the "1ii a t oi

Do n o t. force t. h e c o l l i n n t o r o n t a the s o 'cc o 1dr or i i
:a a y cross-trcad. ~I h e source ho l d e r ' t .> l 1 i n i t ni ao now

be handled as an u n i t. .

9. Sli le the source ho l d er / co l l i: ator i n '. o the murr. t hu L
( F i ), . 1) co ! hat the pin on t he hot t en t t i ni o ih.
no; -hon the ource chuck. The collimator hould i . : t
on the top of the chuck, not the chuc k ring

10 Cione the sh ut t e r by uning " sh u t ter iione" co a nd >'

O P ~l i oi; 3 or renove any ta pe uued to hold olen the
shutter.

11. Ve r i f - that the ;bu t t er b la de nt o v e s freely in u nd o ut of
the sourc" collinator. If nece, ory, odjt et the
location of the collamator to allow fre' rm t , in

12. Turn the chuck ring clockwise untiI t i. e to!!aotor i ,

held f i r ro l . in the chuck.

13. Renove the lead cap from the top of the c o li i: ati.c

CA UT IO'!: \ na rrow l eaa of ra di at io n is now pt i, i ectol
upward froc. the tollicat or apert ure.

14 Replace the lucite insert and patient pad.

l ~, . .l o n i t o r r ad ' a t i on le ve la a r ou nd the t ible to inour,
'

operator alety.

( fi . Perform Standard 's c a n and QA i,c o c e d u i e to ve ,t, ;- r o p e r
oper1? ion.

C 1.b I-125 or An-241 Source Chany,ee

The I-125 source is encapsulated in a metal cylinder, 10 nm
i r, length and 3 re n d ia met e r Thi metal capsule fits inside t h e-
b r a s, source holder, 1 R C- 0100 -1 (Fig. 4). For all phone, of
o p e r a t. i o n , the capsule need not be removed for the source ho l !"! .

14
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FIGURE 1
Source Capsule and Holder for 153-Gd' Capsule
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FIGl'R E 3
Side View of Transverse Carritage of DP3 Scanner
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FIGURE 6
SOURCE LOCATION & RD10 VAL ,

NOTE: "DASilED" lines refer to
shutter in " occluded" position.
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GADOLINIUH-153 SOURCES
FOR BONE MINERAL ANALYSIS AND RESEARCH STUDIES

AMERSHAM PRODUCT CODE GDC.10413

Amersham Corporation is pleased to announce its intention to supply high
activity Gadoliaium-153 sources to service the needs of workers in bone
mineral analysis and related nuclear medicine fields. These sources will
compliment Amersham Corporation's existing range of sources for bone mineral
analysis. The use of these radiation source /hsider assemblics when used as a
component in a Lunar Radiation DP-3 or DP-4 dual photon absorptiometer allows
for sensitive measurement of bone mineral content to aid in the diagnosis and
n.onitoring of bone disease.

The illustration overleaf shows Amersham's 7mm diameter x 10mn long X1041
capsule mounted into a lunar Radiation supplied Gadolinium-153 source holder.
This assembly (Amersham product code GDC.10413) is designed for compatibility
with either the Lunar Radiation DP-3 Spine / Femur scanner or DP-4 Total Body
scanner.

Amersham Features
!

Safety.

Each source contains the radionuclide in a 3mm diameter pressed
pellet form which is recessed into a stainless steel insert and

! sealed into a TIG welded titanium capsule. Each capsule supplied
with Amersham leak and wipe test certificate.

Regulatory Approval.

The Amersham Gadolinium-153 source in X1041 capsule has been listed
as suitable for licensing by the USNRC under model no. _GDC.CYl.

,

*

. High Integrity Capsules

Only the highest quality titanium is used to ma'ntain the highest
integrity capsules available. Each capsule meets the safety
performance testing of ANSI / ISO 77C64444. This rating means that the
Amersham capsule is the strongest available yet highest output.

High Output.

9Each source is guaranteed to meet a minimum photon output of 1.0 x 10
photon /sec per steradian for the Eu K X-rays. The use of ouri

titanium capsule f acilitates' higher 41-40 kev X-rays emission than
stainless steel capsules or thick windowed aluminum capsules. This
is because of the strong but thin (0.2mm) windows made possible by*

using titanium.
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Spectral Purity. y

High radionuclidic purity of >99.99% is specified for the
; Gadolinium-153 and maintained due to Amersham's dedicated f acility in
'

which only Gadolinium-153 sources are manuf actured.

International. Shipping..

4 ,

; Amersham's worldwide distribution network and expertise along with i
j the necessary containers all aid in direct shipments to most '

i locations..
!

Heasurement Assur.ince; .

]
j /sersham participates in intercomparison programs with NBS and other

national laboratories to assure output measurement accuracy.

!
#

For a full updating of our source program, please contact Amersham customer
service at 1-800/323-6695. For written orders or inquiries, please send to:

1 Amersham Corporation
) Radiation Sources Department

i
2636 S. Clearbrook Drive

Arlington Heights, IL 60005 i
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