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Ms. Patricia J. Whiston
Materials Licensing Section
Nuclear Regulatory Commission
Region III
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Control Number - 83114

Dear Ms. Whiston:

Enclosed is our item-by-item response pertaining to your
letter dated April 21, 1987, requesting additional information.

I thank you for your kind explanation and advice given in

our response preparation for our NRC License Application in
Nuclear Medicine Camera Calibration.

Sincerely,
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Chun Bin Lim, Ph.D.
President
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NRC
C.B. Lim
5/18/87

This is our item-by-item response to your letter dated April 21, 1987
for our NRC license: (Refer to Control Number 83114)

1. Materials

a. We limit our license request to the following gamma emitting
isotopes.

Isotope Gamma Ray Manufacturer's Model Physical Max
Name Emitted Name No. Form Activity

kev

Am-241 SO Amersham AMC-62 Sealed 5 mci
Ba-133 81,303,356 Amersham BDC-801 Sealed 5 mci
Cd-109 88 Amersham CUC-13052 Sealed 5 mci
Cs-137 662 Amersham CDC-801 Scaled 1 mci
Tc-99m 140 Syncor Vial 200 mci

Please. note the following aspects in our usage.

A. The first four sources are standard sealed sources by the manufac-
turer and will be used once every two months on an average for
photopeak energy calibration of gamma cameras. Particularly note
that 1282 and Xe288 have been eliminated.

B. Te ssa is a short lived isotope with 6 hours half life and will be
available to us in liquid form in a vial. This isotope will be
injected into a sealed lucite phantom using a syringe and will be
used for gamma camera resolution calibration. Average activity per
study is 10 mci with maximum of no more than 25 mci. This calibra-
tion will be done once every month on an average.

C. Tc''a will be used in the resolution calibration test of Single
Photon Emission Computed Tomography with a rotating gamma camera.
The isotope is injected into either a circular or an elliptical
shape Data Spectrum's SPECT phantom, which will be placed on the
gamma camera's patient table during imaging period. During the
calibration test study, the camera is covered by several mobile
lead-lined x-ray barriers of area 75"H x 30"W for personal protec-
tion shielding.

Data Spectrum's SPECT phantom is a standard SPECT calibration test
phantom used far' gamma cameras. The phantom is made of a lucite con-
tainer of 22 cm diameter and L0 cm height and has several resolution
test pattern inserts such as different size rods, pie pattern and
spheres, etc. The detailed dimensions, construction method, usage
purposes, and the resulting images are shown in the following three
brochures of Data SPECTRUM.

_ _ _ = _ _ _ _ _ _ - _ _ _ _ _ _ _
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Data Spectrum's
SPECT Phantom
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The Original Benchmark for determining
Total ECT system performance.
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Rods Spheres Uniform Line Sources

Evaluates: Resolution, sensitivity, % rms noise, S/N ratios, collimators and filters, variations with
depth, effectiveness of flood and attenuation compensation, system alignment and
calibration.

Optional
inserts: H >t Spot, Cardiac, llollow Spheres,3-D Plate.

Data Spectrum Corporation
N 2307 lionnnu< Lir Road
( Cha}wl 11611. Nor'th Guohna 27514

(919) 942-fil92 'I 1.1.1.X 499-5399
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New from Macmillon-State-of-the-art imaging techniques!

NUCLEAR DIAGNOSTIC IMAGING
PracticciClinical Applications

E. EDMUND YIM. M.D., Nuclear Medicine Division. Department of Radiology, The Untersity of lexos
MedicalSchool, and THOMAS R HAYNIE, M.D., M.D. Anderson Hospitoland Tumor Institute

in this heavily illustrated volume, Drs. E. Edmund interpretation of diagnostic tests. In Port II, the
Kim and Thomas R Hoynie prodde o brood- outhors detail octual clinical applications of
based review of current nuclear imaging tech- nuclear imaging techniques. These are
niques and the latest scintigraphic techniques, arranged by organ system. Other useful imog-
while clearly explaining the principles underly- ing procedures and new techniques are sum-
ing their use, their applications in clinical prob- morized in Port lil. Throughout the text, the
lem soMng, and their correlation with other di- interactions betwaen clinical observation,
ognostic modahties used in clinical medicine. nuclear imaging, and other diagnostic imaging

Organized to dewlop a cohesive omrview of procedures are emphasized. The four appendi-
the subject, the book is divided into three parts. ces provide useful information on physical
Port I introduces the clinically relemnt basic properties of commonly used radionuclides,
science requirements. These include the their radiction dosages, decay schema, and
radiopharmaceutical agents, the related instru- pedictric rodiophormocologic agents and
mentatbn. quality control considerations, and their dosages.

1987 502pages 0 02 3637501 $68.00

To place o VISA or MasterCard order, plocse CALL TOLbFREE 1-800-257-5755
(In NJ, AK, or HI dial direct 1-609-461-6500) or wnte to Rochelle Guzman at:

MACMILLAN PUBUSHING COMPANY
866 THIRD AWNUE, NEWYORK, NY 10022

|Prces are edin u sA one and are sutyocr to change wirnour norca

hp = Use with respirator pa-

4h tient or in routine aer-
osol imaging!

.
.

.

'

= Portable-simple hook-up..

= Multiple views.

= Convenient for emergency
studies.

"a -

*
= Clinically superior to

Xenon.

e Accessories available.

k - For information or assistance:
,

L Call 800-4-Cadema.

,

1
~

N.Y. S t a t e (914) 34 3 -74 74
, , . .

Cadema Medical Pi oducts, Inc.

P.O. Box 250 Middletown, New York 10940
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Data Spoetrum's SPECT Phantoms
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(Deluxe Modelis shown)

Easily provides valuable and consistent informa- On axis, and off axis transverse line spread func-
tion on the performance of any ECT camera... tion may be easily measured without the necessity
whether it's a SPECT or positron system. of removing the cover plate. .Hence, measure-

{
i

ments of full width half (or tenth) maximum can iEvaluates multiple performance characteristics be readliy determined, either in air or in water.
i of camera bas 3d SPECT system from a single

scan of the phantom, including: Inserts may be removed to permit additional test
,

*

fixtures to be installed.
* System single-silce volume sensitivity.
* System total volume sensitMty. Four models available: The Deluxe Model for high
* Effect of reg /onal varlaflons in Intr /ns/c quality SPECT cameras. The Standard Model for

system response using un/ form cylindrical lower resolution systems. The Benchmark Model
portion of insert. Is recommended for routine Quality Control

* Accuracy of attenuation compensation because of the large diameter' of the rods. The
algorithm. Elliptical Model is suitable for non-circular or

* Spatialresolution variations within field-of- elliptical SPECT orbits.
view using portion of insert containing the
array of variable sized rods. Optional Inserts - see page 23.

* Lesion detectability using portion of Insert.
| * Effect of //n/te, spat /al resolution and Comp- 043 762 Standard SPECT Phantom . . . . . $1420.00,

ton scatter /ng on Image qual /ty. 043 750 Deluxe SPECT Phantom . . . . . . 1620.00
* Image contrast, %rms no/se and signal-to- 043 770 Benchmark SPECT Phantom . . 1320.00

noise (S/N) measurements. 043 722 Elliptical SPECT Phantom . . 2420.00
_

_ _ - _ - _ _ _ _ _ _ - _ - _ - _ _ - _ - _ - - - - _ _ - --.
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Standard SPECT Phantom Deluxe SPECT Phantom Benchmark SPECT Phantom Elliptical SPECT Phantom
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Stamard (No. 622
0. Luxe (No. 50001 * '
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* SPECIFICATIONS:
,,

ness

\so sw

* m."#*** . . _ .**sov ees Inside Diameter of Major Axis:30.5
cm *

Inside Diameter of Minor Axis:22
Cm

Cyllnder inside Height: 18.6 cm
]Six Solid Spheres: Each individual- !

* w.m use sooom ren snowv sms Y ** * *

31.8,38.1 mm. '

Spheres are 12.7 cm above base i
plate.

. j

Six Sets of Solid Rods: Insert |SPECIFICATIONS: Removable.
Cylinder inside Diameter: 21.6 cm #* * ' ' " '

'

''
g

Cylind.r Outside Diameter: 22.2 cm Glass Capillary Tubes: 12 cm (user supplied). May be Center-to center spacing: Twice
- Cylinder inside Height: 18.6 Cm positioned without removing top cover plate as a the rod diameter,

result of unique design of filler caps, one on axis, one
8.8 cm from axis of rotation. Neight of Rods: 8.8 cm

-

Six Spheres: Solid, each Individually removable. *wirn user supphea capillary tubes.
043 76212.7 38.1 mm Construction:High Quality custom machinery is used Glass Capillary Tubes: 12 cm (user
043-750 9.5 38.1 mm - throughout, includmg the use of 0 rmg seals for the supplied). Two tubes may be posi-
043 77012.7 38.1 mm top cover plate and filler caps. The top and bottom tioned without removing top cover jSpheres are 12.7 cm above base plata plates are made of %" thick acrylse plate, and special as a result of a unique design of ihigh strength fabrication methoos are used in filler caps, one on axis, one of f-axis.
Six Sets of Solid Rods: Insert Remcwhble. assembly. Construction: Hsgh Quality custom

i043 762 64. 15.9 mm machmery is used throughout, 6n. {043 750 4.8 12.7 mm ciuding the use of O-ring seals for 1
043770 9.5 25 4 mm the cover plate and filler caps. The I

Center to center spacmg Twice the rod dien ster. t
' ' acHeight of Rods 8 8 cm Specitocations subtect to change wrthout notice. strength tabricatson methocs are ?

used in assembly. f

23

- _ _ _ _ _ _ _ _ - _ _
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The average activity used per study is approximately 10 mci with maximum
no more than 25 mci. When the isotope is injected into the phantom, the
phantom is labeled with the standard yellow radiation label and the
caution reading " CAUTION - RADIOACTIVE MATERIAL". After the study, the
phantom is stored in the 1" thick lead-lined vault (locked) for one week
(7 x 24/6 = 28 half lifes) for activity decay to the neglible level
before they are drained in a sink for disposal. Before drainage, the low
activity level will be confirmed using G-M counter.

2. Users

A. Radioactive material handling experience of C.B. Lim:

Activity Testing and
Isotope Handled Calibration Dates Where

i

Am-241 10 mci Multi-wire spark 1968-72 Lawrence Berkeley
chamber testing and Lab. Health Physics
calibration Dept., California

Cd-109 10 mci " " " " " " " "

" " " " " " " "Ce-141 40 mci

" " " " " " " "Cs-137 50 mci

Co-57 20 mci " " " " " " " "

I-131 50 mci " " " " " " " "

Fe-55 10 mci " " " " " " " "

Co-60 10 mci " " " " " " " "

Ge68/ 30 mci MWPC positron 1973-78 Univ. of California
Ga-68 (unsealed) camera development San Francisco,

system testing and Nuclear Medicine
patient clinical study Department

Na-22 10 mci " " " " " " " "

Cu-64 50 mci i
" " " " " " " "

(unsealed)

Au-198 30 mci Gamma camera clini- 1974-78 " " "

cal patient study
and system testing

I-131 30 mci " " " " " " " "

(unsealed)

Hg-197 30 mci " " " " " " " "

- _ _ _ _ _ _ .-_
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'Tc-99m 300 mci
~

" " " " " " " "

(unsealed)
" " " " " " " "Ga-67 40 mci

(unsealed)
" " " " " " " "T1-201 20 mci

(unsealed)

Xe-133 20 mci Gamma camera system 1980-86 Technicare,
calibration testing Solon, Ohio

" " " " " " " "I-131 20 mci

" " " " " " " "Ce-141 20 mci

b. Additional users to our license:

Dan Gasparovich
Roger Hump

Their training and experience with radioactive materials are
as follows:

Dan Gasparovich:

Activity Testing and
Isotope Handled Calibration Dates Where

Tc-99m 200 mC Milking Tc-99m 1983-87 Technicare, Solon,
(sealed) generator Ohio

" " "Tc-99m Up to 30mC Extraction with 1983-87
!(sealed) syringe

" " " "Tc-99m Various Calculating Dosage
(sealed)

" " " "Tc-99m Up to 30mC Phantoms
,

(unsealed) |
;

" " " "Tc-99m 300 mC to Calibration Vials |

20 mC |

(sealed)
" " "Ga-67 2 mC Calibration Vials 1985-86

(sealed)
!

" " "Xe-133 5 mC Calibration Vials 1985-86 i

" " "Ce-141 1-3 mC Calibration Vial 1977-80

" " "Cesium 100 uC Calibration Button 1977-87
137 .(sealed)

_ _ - _ - _ . _ _ - . - _ - _ _ . A_ - _ _ _ _ _ - - _ - _ _ _ _ _ _ _ _ - _ _ _ - _ _ - - _ _ _ - - - _ _ _ _ _ - _ _ - - . _ . _
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Co-57 500 uC Calibration Button 1977-87 " " "

(sealed)

1-131 1 mC Calibration Vials 1983-87 " " "

|
Training Technicare Corporation, from Barb McVey who was in charge of-

| Technicare's Isotope Licensing and Safety Radiation Officer. Mrs. McVey
was a former employee of the, State of Ohio, Ohio Department of Health,
Radiological Health Program. She conducted classes yearly on Safety and
Preparation of Isotopes.

Roger Kump:

Activity Testing and
Isotope Handled Calibration Dates Where

Co-57 100 uc to Camera Testing 1970-86 Technicare, Solon,
5 mC Ohio
(sealed)

" " " " " "Cs-137 100 uC to
500 uC
(sealed)

Tc-99m 100 uC to Extract from gene- |

" " " "

200 mC rator and dispense
(unsealed) in vials and phan-

toms

I-131 100 uC to Extract from gene- " " " "

5 mC rator and dispense
(unsealed) in vials and phan-

toms

" " " "Xe-133 20 uc
(unsealed)

" " " "Ga-67 500 uc to
10 mC
(unsealed)

Numerous company training sessions on rules and regulations of isotope |
handling, given by Technicare's Radiation Safety Officer.

3. Personnel Monitoring

a. Criteria used to determine extremity monitoring:

Each user who handles phantom preparation by injecting Tc-99F'
into it, will use the extremity monitoring device. I

_ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ - _ _ _ _ _ _ - _ _ _
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Dan Gasparovich and Roger Kump named above will be assigned to
this duty and thus will have finger badges as well.

; b. We have eliminated the licensing request for I-131 and Xe-133.
'

Therefore, we will not need bioassay program in-house.

4. Facilities

We have removed our licensing request for I-131 and Xe-133.
i Currently, our facility is quite adequate for handling the isotopes
' specified in Section 1. Please note that the isotope usage fre-

quency in .our facility is approximately once a month and therefore
we are not frequent users. We spend most of our time in developing
the gamma camera's electronics and related softwares.

5. Calibration

a. We have two G-M survey meters and will be calibrated annually
by an approved NRC group below,

b. Dose calibrator will be calibrated annually. The multi-
channel analyzer is not used for radiation safety purpose.
Both the G-M survey meters and dose calibrator will be
calibrated annually by an on-going contract with the following
company:

Nuclear Medicine Associates
9726 Park lleights Avenue
Cleveland, Ohio 44125
NRC License Number: 34-16272-01

6. Surveys

On the average, our use of radioisotopes is once a month. Please
note that we have reduced the number of radioisotopes to five,
namely four standard energy calibration sourcees and To-99m.

Under this environment, our survey program will consist of:

1) routine area survey program at each use of radioisotope

2) comprehensive biannual survey

The surveyed area will be limited to the laboratory area only,
where the isotope is used for camera calibration and phantom
preparation.

Using the G-M counter, the routine area survey will be conducted in
the camera laboratory area after each use. The level of background
counting or contamination that we consider acceptable around the
camera area is to be under .01 mR/hr. The general criteria that we
use for special attention is the background G-M counter reading
increase by a factor of two above the normal background level after
storage of the isotopes in the storage vault. We will keep a log
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book preserving the survey results (G-M counter reading) together
with the data and the area surveyed information. This log book will
be kept near the isotope storage vault.

The comprehensive bi-annual survey will be conducted by the
following NRC-approved professional group, based on an ongoing open
service contract with Trionix:

Nuclear Medicine Associates
9726 Park Heights Avenue
Cleveland, Ohio 4412S
NRC License Number: 34-16272-01

The service work to be done by Nuclear Medicine Associates includes
G-M counter and dose calibrator calibration, wipe test of.all.
sources, area survey, and all other aspects related to compliance
with NRC regulations.

7. Leak Test Procedures

Leak testing of all sealed sources will be conducted by the.above-
mentioned NRC-approved professionals of Nuclear Medicine Asso-
ciates.

8. Waste Disposal program

a. The long-lived sealed sources for gamma ray energy calibration
will be sent back to the original manufacturer packed in the
original container.

Realistically, the only waste that we generate is the Tc-99m
liquid solution in the phantom and the disposable materials
such as rubber gloves and absorbent papers used in the
handling of the phantom preparation. The liquid-filled phantom
will be stored in the storage vault for a week (28 half lives
period) before they are drained in a sink. The disposable
materials used in the phantom preparation will be kept in a
special container for a week before they are moved to a
regular garbage container. Before any of these disposal
actions, both the phantom and the disposable materials should
be surveyed for confirmation of negligible activity. The
special container has radiation caution symbols and the words
" CAUTION, RADIOACTIVE MATERIAL". The people responsible for
phantom handling, waste collection, storage, and removal are:
Dan Gasparovich and Roger Kump.

b. Radioactivity calculation of Tu-99m after a week:

Tc-99m: half life = 6 hours
1 week = 24 hours x 7 days = 168 hours = 28 half li fes
Decay factor after a week = 3.7 x 10-*

- - _ _ _ _ _ _ _ _ _ _ - _ _
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Maximum phantom activity = 30 mci
Phantom activity after a week = (30 mci) x-(3.7 x 10-8)

(1 uCi
Confirmatory survey before disposal.

9. Laboratory Rules

The following new Standard Procedure has been established specifi-
cally in order to implement your recommendation applicable in the
Central System Test Laboratory area.

: ___ :-- _ . _
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STANDARD PROCEDURES - 5

1.0 Purpose

This procedure states the rules that personnel is required to
follow in handling radioactive materials in the laboratory area,
such as sealed source use and phantom preparation, use, and storage
for safety.

2.0 Scope j

The scope of this procedure defines the authorized personnel and
the rules for those employees handling radioactive materials in the '

laboratory area.

3.0 Authorized Personnel

3.1 Personnel using permanently sealed sources should be author-
ized by Radiation Safety Officer (RSO) according to the
requirements specified in SP-1. Approved person cannot handle
more than 5 mci at a time.

3.2 Personnel who handle phantom preparation, use, its storage and
its related procedures will be limited to the NRC-licensed
personnel. The radioactive quantity permitted to be used is
the NRC-approved limit to Trionix.

4.0 Protective Clothing and Laboratory Apparel

4.1 The basic purpose of protective clothing is to avoid the
direct contact with the radioactive material in case of
contamination.

4.2 When using the low activtty sealed sources, the user should
minimize the direct contact. In this case, the protection rule
to be followed is the shielding and the distance between the
user and the source material.

4.3 The personnel who use and handle liquid filled phantoms should
wear laboratory gown and safety rubber gloves. This require-
ment should be followed strictly from the phantom preparation
through th safe storage of the phantom used and the confirma-
tion survey of the area used.

4.4 When preparing the phantom, the phantom preparation working
desk area should be covered by the plastic lined leak-proof
paper to avoid potential contamination of the laboratory
furniture. After phantom preparation, the materials used
should be stored in a special container and should be kept
there for- one week before transfer to regular garbage after
confirmation monitoring.

- _ _ _ _ _ - _ - _ - _ _ - _ _ _ _ ____ =-
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5.0 Area Limitation for Radioactive Usage

The usage and handling of radioactive materials will be strictly
confined to the central system test laboratory area.

6.0 Routine Survey Monitoring and Procedure

6.1 Routine survey monitoring is to be done by the NRC-approved
RSO only for consistency and meaningful interpretation of
survey results against the normal background level.

6.2 Routine survey monitoring is to be done by the G-M counter.

6.3 Survey results is to be written down on the survey results log
book.

6.4 In case of area contamination, the area is to be cleaned by
the NRC-approved RSO under the supervision of Dr. Chun B. Lim,
and the area should be marked with " radiation sign" until the
activity level comes down to the normal background level in
order to block people access.

6.5 The material used in clean-up should be stored in the radioac-
tive material storage vault for one week until their activity
comes to normal background level before disposal.

7.0 Movement of Radioactive Materials

7.1 Movement of radioactive materials is confined to the central
system test laboratory area, except incoming receipt of
radioactive mateilsls, which should be handled by NRC-approved
personnel.

8.0 Storage Requirement and Radioactivity Labeling

8.1 Radioactive Material Storage Vaults of 2' x 2' x 2' volume
capacity lined with 1" thick lead is used for storage of
radioactive materials. There are two vaults of this type; each
vault has the following radiation sign on its cover door:

CAUTION

4.4 -
a

RADIOACTIVE
MATERIALS

2". --
_ _ . .

-- _.-

Each vault is located in the radioactive material handling
area in the corner of the central system test laboratory area.

_ - - - _ _ . . _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ . __ _ _ _ _ _ - _ _ _ _ _ _ _ ____ - . _ _ _ . - _ _ _ _ _ _ . ____ . _ _ _ - _ - - _ _ - _ _ _ _ - _ - - _ - _ - - -
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8.2 Each time a radioactive material is taken out, the user should
write down in the log book, the date, time, the isotope name,
the user's name, and the time it is returned to the Storage
Vault.

8.3 When a Tc-99m filled phantom is prepared, the phantom should
have the following radioactive material sign attached on it
with the isotope amount and date written down on it:

|
CAUTION!

' '
'

RADIOACTIVE-

MATERIAL ' 1 -

.5 ISOTOPE- . k'' AMOUNT - -

~DATE.
.

9.0 Personnel Monitoring deYEce and~Eecording Procedure

9.1 Everyone working in the central system test area should have a
monitoring device from the RSO according to Standard Proce-
dure-2.

9.2 Everyone should turn the old film badge in and receive a new
badge from the RSO at the beginning of each month for whole
body exposure reading evaluation. Monthly exposure results
will be posted on the bulletin board every month.

9.3 The personnel who handles phantom preparation should have
additional extremity finger badge for arm and hand exposure
monitoring with 1 month periodic evaluatin period. This
personnel is limited to the NRC-approved users only.

10. Waste Disposal Procedure

10.1 Any radioactive waste material generated in the phantom
preparation should be collected in a special waste container
assigned for radioactive waste material collection, which has
the radiation sign with the label " CAUTION, RADIOACTIVE
MATERIAL".

10.2 The normal radioactive waste material should remain in that
container for one week for activity decay to a safe negligible
level and should be transferred to the regular garbage area
after activity confirmation G-M reading check.

10.3 The special radioactive waste generated by spill in the
phantom preparation should all be collected in a vinyl bag and
should be stored in a storage vault for one week before they
are handled as normal radioactive waste material.

- - _ _ _ _ _
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11. Records To Be Kept

The following' log books should be kept in the radioactive handling
area:

1. Radioactive material check-out and turn-in log book

2. Area Survey Results Log Book

3. Waste Disposal, Date, Time, Activity Confirmation Log-Book

12. Contam'ination Control Procedure

To avoid potential contamination, no one should smoke, nor consume
food and beverages near the radioactive material handling area
while working on the phantom preparation.

13. Enforcement Rule

Everyone working in the Central System Test Lab area should have
this copy as well as the other four standard procedures,

i

!

l

l
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