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HOSPITAL MILWAUKEE

April-3, 1985

U.S. Nuclear Regulatory Commission
Region III

799 Roosevelt Road
Glen Ellyn, Illinois 60137

Attention: B. J. Holt
Materials Licensing Section

Reference: Control No. 78213

Gentlemen:

We are responding to your letter of March 28, 1985

1. SOURCE EXCHANGE:

a. Person (s) resonsible: Richard L. Olson, Certified
Nuclear Medicine Technologist (1972), Supervisor
Nuclear Medicine Department; John B. Whitton, Radiation
Safety Officer, D.A.B.R. (Therapeutic Radiological
Physics,1976).

b. Both persons will receive specific training from the
supplier (Lunar Radiation Corp.) in order to carry out
the source exchange following the step-by-step procedures
attached to this letter. This training vill be provided
by the supplier during tlie installation period as noted
in paragraph D of our letter of January 10, 1985

Both persons routinely wear whole body monitors (filmc.

badges) and during source handling procedures wear
extremity monitors (TLD ring badges) as supplied b

$ggIYEDSiemens Gammasonics, Inc. Both monitors will be
during the source exchange.

APRogyggg
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l. c . Continued

In addition the person handling the source vill wear
a pocket dosimeter such as a Victoreen, Model 885-1 with
digital readout (mR increments). This dosimeter
indicates the radiation intensity by the " chirp rate"
as well as the total exposure. Radiation survey instru-
ments vill also be available,

d. Step-by-step procedures for installing and removing the
source are attached. These procedures are copies from
Lunar Radiation Corp. , DP3 Technical Manual.

2. SECURITY:

The device containing the source vill be operated (anda.
stored when not in use) in Room #WlT7 which is part
of the Nuclear Medicine Department. There are two (2)
doors to this room, both of which will be posted with signs
" CAUTION, RADIATION AREA, RADI0 ACTIVE MATERIALS, AUTHORIZED
PERSONNEL ONLY" and the conventional radiation warning
symbol.

At night, during weekends and holidays when department is
not normally in operation, both doors will be locked.
The key will only be available to authorized personnel.

Access to the source when contained in the scanner is
through a locked panel in the table top. The key to
remove this panel vill be controlled by the Supervisor
of the Nuclear Medicine Department.

A Memler of the Wheaton Franciscan System.
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b. The source when not installed in the device:

The present policy in the Nuclear Medicine Department
is to store radioactive sources in the " Fume Hood". The
door to this Fume Hood is secured with a key operated
padlock whenever authorized personnel are not controlling
this area. A " CAUTION, RADI0 ACTIVE MATERIALS" sign is
posted. It is planned to use this same location for the
Gadolinium source whenever it is not installed in the
device. This vould include any time the source is removed
for maintenance and repair of the device, the newly
arrived replacement source and the depleted source
avaiting return to the source manufacturer.

The source vill be kept behind lead bricks to prevent
any significant exposure. Note: The manufacturer states
that the expected exposure level from a new source (1 Ci)
in its holder to be approximately 50 mR per hour at the
surface.

3 REPAIR AND MAINTENANCE

During the one (1) year warranty period all repair and main-
tenance vill be provided by the manufacturer, Lunar Radiation
Corporation. After the warranty period, it is expected that
most of the service vill be provided by our Clinical Engineering
Department. The personnel in this department have had a lot
of experience working with other radiation producing devices
in our Diagnostic and Therapeutic Radiology Department. It
is our hospital's standard practice that each supplier of
equipment must provide the necessary service manuals and
training to clinical engineering personnel. The devices'
source-shutter is specified as being " FAIL-SAFE", (see attached
P.16, Section C.2, C.3 of the DP-3 technical manual) .

A % mler id the %1maton Franciscan System.
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In the unlikely event the shutter fails to close, the
computer screen and hard copy print-out denote FAILURE. The
red indicator light should also be ON. The shutter will be
closed manually following the necessary safety precautions.
The manual shutter closing procedures will be posted near
the devices. The source will be removed from the device
before repair of this shutter closing mechanism is under-
taken and not returned until completed.

We hope that all questions have been fully answered and you
will expedite this amendment request.

Sincerely,

'

CLA
,

John B. Whitton
Radiation Safety Officer

JBW/lb

A Memler of the %heaton l'rarwiscan Sptem.



! }

--

FROM: Lunar R:dittion Corp.
]DP-3 Technical M An tal

C. Routine Health Physics Services Pages 13,14.16
'

Figures 1,2,3,6 ,

'Appendix B )
C.1 Source Changes

,__ ,

' W ARNIBC: Only indi vi du al s trained in the pr inci ples of
radiation safety and protecLjon and the device specific radiation
requirements of 1.llNAR scanners shonid conduct these prorcelnies.

. .

C.I.a Gd-15'l Source Changes b:
i

f

The s ou rc e is e nc ap su la te d in a a c tu l cy li nd er , Q.
approximately 1 inch in length and 1/8 inch dia meter. This metal |I
capsule is inside a lead-lined brass source holder ( Fi g. 1). For !

all phases of operation, the capsule need not be removed for the
source holder. During a source exhcange the entire source holder
is r et urne d. Ope ra tor ex posu re is minimized by never remov ing
the capsule - f rom the holder. ;

All the following steps shonJd be performed without tools.
Use of tools may'cause'damagT to the'equipuent. '

;

'
;

i.
Procedure f

}
1. Remove pad and the lucite insert from the table. |

!.2. Use OPTION 5 (Static Counter, r e i . U .a. e r Manual) of the |

DP3 Spi ne sof t ware t o pos it ion t he arm an d source a t the j
center of the window.

:
I

3. Place a lead source holder rap onto the source i
collimator (Fig. 2)

4. Use the " shutter open" com ma nd of OPTION 5 to access Ihe
source holder /collimator assem bl y. A l t er na t. i v e l y , Ihe |
shutter may be manually opened. Be ca re f u l to k ee p |

hands and other body parts clear uf the actual rad l u t l un ! *

beam. If th e source is opened manually, d o no t force f
*

the shutter blade to sw ing more than 35 degrees; then i

ta pe the shutter in this open position during the !
exchanged. I

:
5. Turn the chuck ring (Fig. 3) co u n t e rc1'oc kw i se until the -

collimator is loose in the chuck. Do n ot c om pl e t el y
loosen the chuck ring. !

!

l6. Pull the source collimator (which will have the source jhold er a ttached) out of the chuck! The source holder
and collimator can now be handled as an unit. _

.

F
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- 7. Il o l et i n g ihe source holder /solitantor upright, as

positioned in the scanner, unscrew the source holder,

from the sou rc e collimator. Put th e lead cap on the

7. __7
- source holder. . ,.

it:Airr10N: R AD I ATION PR ES ENT! Af ter the collimator |
i

' s removed a broad beam of radiation projects fromi
the top of the source holder.

8. Exchange the spent source for the new source. Place the-
,

tend cap from the sou rce ho ld er onto the co ll i m a t o r .
Tread Ihe source holder onto the base of the co ll im ator.
Do not f orce the collima tor onto the sou rce holder or it

[any cross-tread. The source holder /collimator can now
he hindled an an unit. !

:

9. Slide the source holder /collimator into the source chuck j

(Fig. 3) so that the pin on the botten fits into the j

notch on the source chuck. The collimator should rest
'

on the top of the chuck, not the chuck ring.
.

10. Close th e sh ut ter by using " shutter cl ose" comma nd o f
Ol'TI ON ~ 5 or remove any ta pe used td hold open the

.

!shutter.

11. Ve r i f y t hat the shu tter bla de moves f reely in and out of
t. h e source c ollima to r. If necessary, adjust the
location,of the collimator to allow free motion.

12. Turn the chuck ring clockwise until the collimator is
held firmly in the chuck.

- 13 . Remove the lead cap from the top of the collimator.
,

CAUTION: A nar' row beam of radiation is now projected
upward from'the collimator aperture.

14. Replace the lucite insert and patient pad.

15. Monitor radiation levels around the table to insure
operator safety.'

16. Perform Standard Scan and QA precedure to verify proper
*

operation. ,,

.

C.1 1-1 5 An-24 So ce d nge .

The 1-1 sourc 1 encaps la d in meta cy inder 1 se
i le th nd 3 mm di meter. T s metal c le fit side t e ;

rass rce ho de C-01 -1 (Fig. 4) For al nases o.

operat i t he rn ule ne xot be move for e ource older.
.

14
I

h

_ _ . _ , . - _



|.: .

t
I - e.

'l ~

CAUTIO narrow beam,ef radia on is now pro ted: .-

i ' '

upward I he collimet:or aperture..

f,

9. Re ace the e er top and 1 k 'nte pos on. Plug in
e power co and turn on e syst .

10. No tor dintio Icvc a around LVe able to i re
~~

oper or safety.

1. Perf a tandard Sc n d QA pr edure to v iy proper
ope ation

f ton ic Ener gy f Canad a. Li ite ( A EC L) s urces C2 are/
used i AECL holder 36, then an ddition 1 sou ce collimato 4 ,

. used n he arbor. This n b inserted e arbor prior /

o,le t additfo,nalins rtio of th source o der. Use this
co instor edu es the beam ze at the t b re by loar er in g
r diation em u re and sc tte d radia ion. S RC'-010 0- 1
source holder oes not r uire t ex a collimato ince the
source itsel pr vides sufficient coly ation. |

:

* .

.

C.2 Source Indicator Light
,,

All LUNAR scanner are equipped with a red illuminated light
that indicates when the shutter mechanism opens and effectively.

open the source.' When the source is on th e computer alwaya
indicates this to the operator by a continous message on the
screen. The opera tion of the source light is checked daily by
the operator during the STANDARD SCAN and QA.

C.3 Source Shuttler Mechanism- - ~ ~- /)
s

The radioactive sources in all LUNAR scanner are effectively
tu rned on/of f by means o f a rotary solenoid that moves a lead

' block in/out of the ra d i at i on bens. The operation of this
*

shutter is verified daily by the computer du ring the STANDARD
-SCAN and QA.. . , ,

The normal position of the solenoid is closed so that in the j
< ;

_ ....

p .evest of power spilure the source will be shut off.
!

;:| - *
.
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_ _ _ _ _ _ .._ FIGURE. 1
Source Capsule and Holder for 153-Gd capsule
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'1 CURE 2

cd-IS3 Source Collimator/iloider Assemb1
for DP3 Scanner #
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FIGURE 3
Side view of Transverse Carriage of DP3 Scanner
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SOURCE LOCATION & REMOVAL
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shutter ira " occluded" position.
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. .- APPENDIX B
DOSIMETRY,

The dosimetry for the DP3 has been done using (a) thennoluminescence
dosimetry, (b) a calibrated Eberline GM detector and (c) theoretical
gamma-ray factors. All results are expressed for a 1 Ci source of 153-
Gd (the largest activity used with DP3 system) . The typical patient
radiation dose to the skin from a scan procedure on the lumbar is under
30 mrem while the dose to personnel is under .000lmrem/hr while operating
the equipment.

The highly co111 mated source (a kmm encapsulated bead) is located
9 cm below the table-top in a brass holder (175cm diameter). This
holder provides 4mm lead shielding. The holder is further shielded
by a mounting base in which it is located. The beam diameter is approxi-
mately 4.5mm at the table-top. The source is normally occluded by a
Scm thick lead shutter except when the shutter is electronically opened
during scanning. An indicator light on the scanner drive mechanism
assembly shows the shutter is open; shutter status is also indicated
on the screen of the video display terminal. The chance of accidental
exposure thereby is minimized. The procedures established for changing
of sources minimize risks to radiation personnel who' perform the task.

The radiation dose in the beam at the table-top was kmrem/sec in
the open beam. This was measured by TLD and using the GM detector. Any
one patient area would be exposed for about 3 seconds during a sean so
that the total dose to that area would be about 12 mrem. The computer
procedures controlling the patient scan minimize the scan length (and
exposure); non-overlapping steps (each h.5mm) are used. The radiation
detector is a 6cm thick scintillation crystal coupled to a photo =ulti-
plier tube; detection efficiency is close to 100% at energies below
100 kev.

The radiation dose at the table-top adjacent to the beam (shutter
closed) was 1 to 2.5 mrem / hour. The dose at one meter from the source
(in the scanner drive as normally used but without the lead shielding
of the source holder) ranged from 0.0h to 0.3 mrem /hr depending on position
(mean of 7 determinations - 0.2 mrem /hr) . With the lead shielded
source holder the calculated dose is under .000lmrem/hr. During a 5-

minute set-up the patient might be exposed to about 0.2 mrem from the
occluded source while during a 30-minute scan the scatter exposure of
the patient could amount to 15 mrem. The total patient exposure during
one procedure is estimated to be under 15 mrem for a lei source, and
about 10 mrem typically (over the source life-time).

'hiI.
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