DEPARTMENT of CLINICAL ONCOLOGY
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June 19, 1985 CL|I .'c St iahis

Medical Physics

Williams J. Adams, Ph.D.

Materials Licensing Branch

U.S. Nuclear Regulatory Commission, Region III
799 Roosevelt Road

Glen Ellyn, Illinois 60137

Dear Dr. Adams,

Please amend our NRC license (48-10966-03) to allow us to possess and use
two x 1 Curie Gadolinium -153 sealed sources. This source will be used
under the jurisdiction of the Radiation Safetv Committee.

The Gadolium =153 source is described as follows:
Supplier: Gulf Nuclear, Inc.
202 Medical Center Boulevard
Webster, Texas 77598
Source: 1 curie of Gd ~153 as Gd,0,, Model GD-1
This source will be used in the NBrfJnd 2600 Dichromatic Bone Densitometer
of the Lunar Radiation Corporation DP-3XT or AT. This device will be located
in the Nuclear Medicine Department. Enclosed is information on both devices,

Leak testing, surveys, quarterly inventories, and other appropriate radiation
safetv precautions, as outlined in the conditions of our license, will be
followed. The source will be seut back to the company for disposal.

Enclosed you will find a check for $120.00 for the amendment fee. It there
are any questions or further information is needed, please call me at (715)

-

387-7637. Thank you for your cooperation.
Sincerely,
”’—‘\ 1 A T
v ya - !
Robert E. Peterson, Jr. l\w‘c'm - “‘LCtJV
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LUNAR DP4,
TheWorlds

Most Advanced
Instrumentation

For Bone
Measurement

Total Body
Lumbar Spine
Proximal Femur

LUNAR RADIATION
CORPORATION



A Unique Achievement

FromThe World Leader
Bone Measurement

The LUNAR DP4 is the only dual-photon

4

scanner capable of measunng bone den

sity in the entire skeleton and its constit
uent regions. The DP4 also measures
density of the lumbar spine and pt
femur

The LUNAR DP4 system was devel
oped and tested at the University of
Wisconsin Bone Mineral Laboraton
the 1970s by the m

searchers who fu st

Ximai

edical physics re
developed both sin
gle and dual-photon absorptiometry
LUNAR instrumentation,

commercially

which has been
ivailable since 1980, 1s now

f excellence in the world's

§

the standard (

leading resear

LUNAR ntinues Lo work closely
with the University of Wisconsin Bone
Lab and with er major research ins

most advanced, precise and clinically

relevant instrumentation. And to keej
our users at the forefront, we proviie
them with software updates at no addi

tionai Cost

Clinically-Proven
Dual-Photon Measurement

T'he Amencan College of Physicians has
selected Dual-Photon A bsorptiometry as

the method of choice for measuning bone
density because of its low radiation dose,

low cost and high sensitivity, Dual

) scanmung elimunate

HT-LISSU¢

the need for

thuickness thus allow
went of cntical fracture

locations such as the lumbar spine and

1

proximal lemur

scan procedure is one-tenth of the dose

from a simple chest X-ray

Proven Software

Over four years of clinical use have
proven our software in the field

algonthms mn our software

» assure

T}

as well as the total skel
eton. Typical radiation dose from the

ne



LUNAR DP3-XT/AT,
"The Unique Clinical Solution
For Bone Densitometry

Uver a decade ol resear

n n
ito the LUNAR |
dual-photon spine/femur scanners

LUNAR scientists pioneered both sing

R

114 1"

testing has g

and dual-photon absorptiometry and
helped LUNAR become the world's
largest manufacturer of bone meas'ire

t umentation

LUNAR now offers the IBM-XT and

AT as options to our acclaimed DP3

1

scanner. Advanced features of the DP3

XT/AT include

~-Multi-tasking
-Automated peaking
~High-resolution color graphics
~-Hard-disk storage

LUNAR
for bone measurement. These new fea

ires, plu

ntinues to set the standard

locahizer and a belly

band, add to the DP3's proven capability

Contact us see why the clinica

: F—— T 1N ) .
leagers nave imed to LUNAR with

conndence

LUNAR
RADIATION
CORPORATION

916 Wilhamson Street
Madison, Wisconsin 53703

(608) 258-8545

Ask A User!
Uur customers compnse over 85% of al
chrucal facilities using dual-photon ab
\.){11[1.){!\('([ Y i f.(‘\ selected ”l(‘ l”’ )
because LUNAR's exclusive know-how
ensures trouble-iree, question-free op
eration and because of distinct advan

tages such as

~Intelligent sc&ns that reduce scar
area, scan time, and patient exposure
-Multiple sites—lumbar soine, proxi
mal femur, tubia, proximal humerus and
other areas

~-Graphics displays—ultrafast, high
resolution images

~-Normal database of US subjects

~-Accuracy/precision based on physi
cally correct algonthms

-High patient throughput with 15

minute scans
-Sophisticated software that takes
the guesswork out of scanning
~Medical physics support from our in
house staff
Software updates—free-of-cha: .
-Service year warranty with 24
hour response
~-Lower cost—extended source life
~Operational ease—menu-dnven,
automated software
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muumal technical errors by correcting for

deadtime, spillover, beam hardcning and
scatter. LUNAR's iterative comput
e chmques assure t
levels
['he operator controls th
through menu-dnven opti
ommands. For n
it responses to displayed
h appropnate scan pa
perator can change de
rs where needed. High
automauon reduces the possibility
*[TOrs due to operator vanation, yet
verndes permit operator changes
Real-time display of the scan image
allows the operator to monutor the scan
as it progresses. When data acquisition
and analysis is complete, the operator
can review and easily change edges, base
» and regions-of-interest if necessary
[he LUNAR DP4 includes complete

$

Total Body Measuremen

analysis provid

lected by the

tal body

equivalent t«
1 NUS Nas been

i by

S dnd ¥

Sequental measurements will therefore
directly indicate changes in calcium con
tent and calcium balance. In order t
achieve the best possible pre«

normalize for skeletal size, TBBM is
expressed relative to the number of b
pixels (1.e. skeletal area). Longitudinal
observations in several laboratones have

the long 1 reprodaucibuity ot

xdy bone density 1s 1 percent
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LUNAR Is Absorptiometry

Applications

The LUNAR DP4 offers an unmatched
package of analysis capabilities for clinical
and research applications. The Total
Body Scan is suitable for cross-sectional
and longitudinal studies designed to in-
vestigate loss or gain of total bone mass
in patients suﬂenng from metabolic bone
diseases. Low precision error makes the
DP4 ideal for clinical trials of therapeutic
agents.

The lumbar and femur scans focus on
key areas for diagnosing osteoporosis
and monitoring its treatment. Since
these regions are composed largely of
trabecular bone, measurements taken
here will indicate changes in bone mass
which are not evident in measurements
of the appendicular skeleton. Therapy for
bone loss can achieve axial gains of 15 to
20% per year, which is often accompa-
nied by a paradoxical stability or even loss
of bone from the limbs. Lumbar and fe-
mur scans are also useful in diagnosis and
serial monitoring of bone change stem-
ming from renal or endocrine disorders.

Built-in Normalization

All scan output is provided in terms of
departure from normality as well as in
calibrated mass and density units. A large
database of normal values provides a
ready comparison that can be inciuded on
the screen or in the print-out if desired.

Solid Support,
Reliable Service

LUNAR is dedicated to the support of our
customers. Our highly qualified and
widely recognized staff has made LUNAR
the largest manufacturer of bone densi-
tometers. We provide our customers
with extensive application support, a
complete one-year warranty and 24-hour
service. Our unique “Bulletin Board”
offers fast assistance and information
about current events and research find-

ings via telephone.

Advanced Hardware

LUNAR's solidly crafted instrumentation
assures you dependable service and
maximum throughput. The DP4 utilizes
the widely accepted DEC PDP 11/23
computer. This scientinc computer fea-
tures floppy-disc storage, high-resolution
graphics display, floating-point processor
and memory management. High-speed
nuclear eiectronics reduce high dead-
times typical of systems based on multi-
channel analyzers. Our LA-100 printer
gives high-resolution printed copies of
the scan image and data.

System components include:

-DEC PDP 11/23 system with 128 K
memory, two RX-02 floppy drives,
floating-point processor, memory man-
agement and RT-11 operating system

~VT-100 monitor

~-LA-100 printer

-Rectilinear scanner module (210 x 60
cm scan area)

~Complete scanner software

~Console table

~Calibration standards

Radionuclide source is 153Gd (1Ci).

Source life is 12 to 18 months. NRC or

state licensing is required for handling

isotopes.

P, 2nom — ——
| i

LUNAR RADIATION
CORPORATION

916 Williamson Street
Madison, Wisconsin 53703
(608) 258-8545



LICENSING INFORMATION FOR tSE
OF RADIOTISOTDPES AN BONE MINERAL SCANNERS

The we> .- 1=12% and Gd-153 radionnclides tor bone miner )
Scanning re o8 licensing frow Uhe appropyiate asuthority, The
Nuclear Regulatory Commission administers licenses Lo itndividuals
or anstituwtions within certain states, The remaining states, he

so called "asrcement stat ps™ administer liconses to thetr own
residents, Although the followviaog information covers only the
BRC regulation, most stote radiation contrel ugencies have
similar requirement s, Individuals within agreement states must
contact their appropriate state agency for licensine informat Lon,

Ma jor hospitals may have broad XRC licenses 1 hat al low
possession of all radionuclides with atowic number | to 83 for
medical use. The total amount allowed for an individual
radionuclide will vary with institution and requires a check of
the particular institution's license. 1f the licensed amount s
are compatible with t*asse listed below in section A then the
license need not be amended. However, since broad licenses may
alse have a limit on the total radivactivity, it may be prudent
to amend for the specific inclusion of 1-125% and Gd-153 for hone
mineral analyzers,

Institutions with Group V| Licensing do not have to amend
for use of 1-125, However, Gd-153 is currently not a Croup VI
tsotope and iLs use requires a license amendment. Institutions
without broad licensing or Group VI must amend their current
licenses to include the wue of seaied radronucliide sources for
bone mineral analyvzers. The institution's RadiatLion Safety
Officer will direct the filing of an ameanded NRC form 313, The
following information will assist in answering item 5 and 6 of
form 313,

A Radioactive materials

: The appropriate source intormation as determined by intended
clinical use should be included in item 5 of NRC form 317,

Element chemical manufacturer amount
and and/or and
mass number physical form model oumber
12%9~1 ion exchange AECL €324 240 mCi ecach
or olLher NRC 300 mCi total

tegistered

153-Gd Gd()'? Cull Nuclear 1200 oCi ench
Model Gbh-1 1500mCi total
or other NRC

registered




During normal use only ove aseotope per unit will be on site, For
sedatiaurly of patienl scanning, Lthe tobtat amount listed in the
litense must tne lude the summed activity ot a pewly received
source and the decayed sovurce to he returned to Lhe seurce

maatacturer.
I3 Description of s (item 6 NRC 3173)

The sealed sourves Listed above will he vsed 1o one ol two
types of bone mineral analvzers. F'here must be a4 direct
reference to the NRC device registration number.

source LUNAR device NRC device

registration
e e . . . . . -

125-1 SP2 NR-&30-D-102-5
153-G4d ppa NR=-430<D=-101=¢
5 Training and cxpertence

By definition, bhroad medical licensces and Group VI
licensees have users who have adequate training and experience to
use radiation, Individuals planning to use LUNAR's bone mineral
analyzer who lack the required training and experience must
approach their institution for required training,

Each LUNAR bone mineral analyrzer is installed Ly gqualified
LENAR personnel who provide two days of installation and
training. This training covers source installation and

exchanges, wipe testing, scan operations, and data analysis aad
interpretation. The institutions Radiation Safety Office must be
present lor instruction on source replacement and wipe testing.
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DICHROMATIC BONE DENSITOMETER

ADVANCED TECHNOLOGY

/s

THE NORLAND

FOR AXIAL BONE ANALYSIS
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PHOTON ABSORPTION TECHNIQUE — SINGLE AND DUAL

Physicians and clinicians have long usec the widely accepted photon absorption technique e quantify
bone mineral content in-vivo. This technique utilizes a beam of discrete energy photons from a radioactive
source insi2ad of the broad energy spectrum of an X-ray beam in radiographic methods. The highly collima-
ted beam passes through soft tissue and bone with its absorption monitored Dy a photon detector. The
mass of bone mineral present is computed from the number of photons absorbed

The monochromatic photon absorption technique, utilizing photons of a single energy. provides accurate
and precise quantification of the bone mineral content of the extremities such as the radius or phalanges
The dichromatic or dual photon technique evolved to expand the capabilities of quantfying bone minera
content from the extremities to the axial skeleton. This technique uses photons of two distinct energies
eliminating the need for a uniform soft tissue thickness surrounding the bone. The dichromatic photon
absorption technique is suited to quantify bone mineral content 1.5 the spine and in the entire body
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THE NORLAND 2600

DICHROMATIC BONE DENSITOMETER

2600 DICHROMATIC BONE DENSITOMETER WITH SCANNER UNIT
AND COMPUTER WORKSTATION

The Norland 2600 Dichromatic Bone Densitometer (DBD) employs the dichromatic photon absorption
technique to quantfy bone mineral content in the axial skeleton. The 2600 Dichromatic Bone Densitometer
iNncludes a Scanner Unit and a Computer \Workstation

The scan and analysis processes are directed from the Computer Workstation using the computer key
board. The computer’s color display guides the operator through the entry of patient information, initiation
of a scan procedure, and analysis of the scan data. The operator may simultaneously analyze previous scan
data while a new scan is being done, since the Scanner Unit has its own microprocessor control system
The operator may store scan data on the computer’s disk memory for future analysis if immediate analysis is
not desirable. Analysis results are displayed in color by the computer, and may also be printed out in color



The Scanner Unit has an active scan area large enough tc accommaodate an adult of 195 cm height. The

tivrmor Bl > \ O Thae talar:
desired scan region is easily located by means of a Laser Positioner built into the det2ctor head. The Scanner
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PATIENT POSITIONING SYSTEM — EASY TO USE
Norland’s 2600 i1s designed to orient itself to the patient. The 2600 includes a Patient Positioning Systerr
AT ¥ 3llows the perator t lirect the mputer to the scan area without constar tly repx tor 4
ne tient
H
NCAN DrenAaration 1€ 23 LISiNA the Patwent P tinninn Systery The natient liec down ir y roymfort ke .
position on the Scanner table. The 3 ns shown on the display J )
W orkstatior he operator uses a small Handt itrol to man 11.!}‘ move the ’
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POSILUC jirectly over certain anatomical landmarks. The Computer prompts the Ope rator by specify ]
¢ < ¢ 8 r T et } S 1 il » M
these anatomical points, and a Laser Positioner built into the Scanner arm allows the operator to locate
them with pinpoint accuracy. When all such landmarks have been located and marked, the Computer w !
£ B
proceed to the identified scan area and scan at the prescribed increment rate ,
|
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SAFE SOQURCE INSTALLATION
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T
CAPABLE SOFTWARE

. - o i nand - i . - 4
Norland’s Bone Densitometer control and analysis software, calied

Fatiing
i

Is versatile and user-fnendly

U
Tt s ue
hu-u:‘-l file
- U Rl
- - 3 C ¢ > 3 ' § 3 ~r
Standard BoneStar provides the foundatuon of the system: control of -~
‘ Bevive prrsenal file
the Scanner, management of patient records and data, fundamenta! a
" < | Srith e ! the cne reart Ml tey rnin s I3 . ove 4 Nile
anatysis algornthms, and the speciaiized adiity to run anc analyze
ns The operator selects the desired | tom | lenresuna
3 3¢ 5 QPETdl EIECLS UNIC QCSHCU TUniCuOrn vy ucp ]
Y ' Y 1 s Y ! » s 1 # sotens . asa
the a ciated function key. Optional additions to BoneStar add the pter o fuocties bey by it
" v u Ndad ana vZe the whole D« \‘j-‘ sCans TIENT MEN
AN tNe JIC ) PATIF NU
ENT MENI
Y ( 5 3 1 s B ¢ 1y C / C 1 \ 14
he BoneStar software is versatile because it is written largely in BASIC. Complete source code is provided
Y aTe MRM Are nab vyt A o RAC " wAry: ey Fic . | sardc fr
allowing the DBD operator the capability to modify the BASIC program to suit Nis parucular needs for specia
2] 2 $ . o | A A e I 2 r +Coe ’ rory » ’ ’ Yy » 1 \ » * . ” 4
NAs or ais dy T01mMal Necas. Wi Y U oUNCoOLa Y Il y UL jran yWJ 15 UiIspPiay Ul Cy a J
math routines, are written in machineé code for fast executior
2 5 . 4 IDA A W N ! NN 3 e < » ' ¢ ilo
[ software runs under the standard IBM PC-DOS' operating system. I ompatible most

programs which run on the IBM XT. The IBM XT can be used for other purposes when it is not functioning

- ™SoDrs
as part of the DBD systerr
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EXTENSIVE ANALYSIS AT YOUR FINGERTIPS

4 . . - ” c D ] ;¢ p . .
Can data can be presented in several levels of analysis. The vertebral analysis provides the operator witt
nformation regarding the entre L/Z-L3-L4 vertebral segment. A visual representation of the scan area
lisplayed using a color spectrum to show the various levels of bone density. Bone measurements are

Caiculated including the average linear density, areal density, bone area, and bone width
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The operator can further define an area for analysis at the level of a specific region of the bone or even a

f a specific region of the bone provides the bone density depicted using the

particular scan line. Selection ¢ )

Color spectrum, total bone mineral content, total area, and average areal lensity for the selected region

An individual scan line or a line analysis summary can be selected for
a more detailed level of analysis The Line Ar\!?y’x s Summary depicts LT
bone density using the color spectrum with bone mineral content
aNd bone width measurements displayed. Selection of the Individual
Line Analysis allows the operator to evaluate the bone density, bone

mineral content, and bone width for an individual scan line
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VERSATILITY IN SCANNING

Muiti-tasking and multi-processing are an integral part of Norland’s Dichromatic Bone Densitometer system

With this advanced type of system, the operator is free to use the Computer for other tasks during scanning

ome ne operator can enter ;:,l(s('!‘l data. review data, or ;w'" 11alysis Y a3 previous scan
A N data is saved by the system in its raw form Defore any rrections are pertormed and pnor t
3 The operator has the option to delay analysis of the data until 3 more convenient ime, If nece
i ¢ r 4 > ) L
Al The onana scan data can ailso be acce ed at a later time f INAlysIs Us 1 different analysis |
¢ s or algorithms. An additional advantage of storing the raw scan data is that any future changes i
> y r e | ) re ¥
iNd procegures and aigorntnms may o€ appiK it A vVIOU Y
-_ e A R S ) B T

Nortand’s BoneStar software supplied with the Dichromati Bone Densitometer does more than just mak:e

¥ ' - > g 0 Coar ¢ e ’ < Yy ar > Y "Wwo ¢ ’
bone measurement, display the results, and type a report. sonestar s ware aiso manadge omplete patient
records and bone analysis data files for each patient
" 3 2 f < \ T Tales] s ) # ’ s PN 4 » ¢ . 3 Yo "
Each patient has a personal data file which 1s entered once by the opera iNd stored on the Computer
permanent hard disk for immediate reference. At the same time, a master directory for the patient is initiated

The master directory contains lists of raw scan data files, analyzed data files, and results files for each patient
providing quick access. This directory is stored on the hard disk for immediate reference
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PATIENT PERSONAL FILE SELECT SOURCE FILE FOR

LINE ANALYSS
The operator can store the actual scan files on hard disk for ready reference, or on fi PPy diskettes for
archival storage Cross referencing of data files archived on diskettes is provided with the volume number of

thhe Hich re 2 1 i T ¢
the diskette listed in the master directory
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NORLAND DICHROMATIC BONE DENSITOMETER
THE INSTRUMENT OF CHOICE

In its second decade as a manufacturer of bone measurement instrumentation, Norland Corporatior
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Total Bone Mineral: (6.527 grams  Total Arma:r 22.680 o Average Areal Density: 8,742 g/ca Region Widcn: 5.42 ca  Region Heigth: 4.2 ca
Worizontal Position: 2.3 ca Vertical Positions 4.4 ca Maxious Point BMC: ..050 graes Minisus Point BC: - (10 graes
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