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707 South Mills Street
Madison, W1 53715045
608 251 61K

St.Marys
Hospital Medical Center
Madison, W1

April 13, 1985

U.8. Nuclear Regulatory Commission
Region III

Radionuclide Licensing Section

799 Roosevelt Road

Glen Ellyn, IL 60137

Attn: Darrel Wiedeman, Chief
Dear Sir:

Please amend our NRC License No. 48-00919-03 to include Gadolinium=153,
which will be used for bone mineral scanning.

We request a total possession limit of 1500 mCi of Gd-153. During normal
use only one radionuclide source will be - site. For continuity of patient
scanning, the total amount requested includes the summed activity of a newly
received source and the decayed source which will be returned to the source

manufacturer,

The Gd=153 source is supplied in capsule form as GdO, with a total
activity of 1000 mCi each. The source capsule is lupplie& from Gulf Nuclear,
Webster, TX (Model GD-1) and is shipped in a lead-lined brass holder.

The bone mineral analyzer device to be used will be a product of Lunar
Radiation Corp., Madison, WI, The model number is Lunar DP3 and is registered
under the NRC (Reg. No. NR-430-D-101-S) and the FDA (Reg. No. K802180A).

T™e Lunar bone mineral analyzer is to be installed by a qualified expert
who will provide two days of installation and training. Training will cover
source installation, wipe testing, scan operations, and data analysis and
interpretation. Dr. R, Lindgren, Radiation Safety Officer, will be present for
instruction on source replacement and wipe testing.

Product literature from Lunar Radiation Corp. on B-Fxﬁﬁ-ﬂﬁfnpu

included for your review. MAY 06 1985
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SPINE MLASUREMENTS

Calculated Values

Calibrated BMC - Bone Mineral Content Value (g)

Calibrated BMD - Bone Mineral Density Value (g/cmz)

Calibrated BMC/W - Bone Mineral Content per unit width

Normal Comparisons - age, size, sex, and race natched for region

and individual vertebrae

Corpus Density - (mg/cc) - calculated density of vertebral body BMD

Central Density - determined in central centimeter of the centrum
and used for serial determinations

Scan Time - 15 min. (5 min. for screening scan)

ANALYSIS OF PROXIMAL FEMUR

Calculated Values

Femoral Neck - Angle of Scan - angle chosen for best
perpendicular to femoral neck
Femoral Neck BMC - Bone _Mineral Content (g)
Femoral Neck Area - (cm*®)
Greater Trochanter - Trochanteric BMC - Bone_Mineral Content (g)
Trochanteric Area - (cm*®)
(The trochanter is the site of 50% of all hip fractures)
Ward's Triangle - Ward's Triangle BMC - Bone Mineral Content (g)
Ward's Triangle Area - (cm*)
(This region has the highest correlation with hip fractures)
Scan Time -~ 15 min.

All system components are warranteed for 1 year (parts and
labor)., 24-hour guaranteed service program ensures minimum downtime
in operations, Service contracts are available for extension of
service coverage,

- ————————— - -

- —————————————— -

- The DP3 utilizes a |1 Ci Gadolinium 153 Source (44 Kev and 100KeV),
Proper licensing is required by the Nuclear Regulatory Commission or
proper state agency for isotope use, Lunar's DP3 is registered with
the NRC (registration number NR-430-D-101<S) and the FDA (K80Z1B80A) to
facilitate licensing,

~ Scan dose to patients -« 12 mrem

- Dose to personnel - negligible

- Source life - 12 months for work with osteoporotics, up to 18-24
months depending on application.

- The usual source capsule is Gd-1 from Culf Nuclear in Webster, TX
and is supplied to the customer in a lead-lined brass holder.
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the support of our customer

for all research and clinical ap

tatf dedicated to the agvance
it have made Lunar the leader

Ye¢ most effective system for your

needs

DUAL-PHOTON ABSORPTIOMETRY ("*'Gd)

DP3 Spine/Femur Scanner: The most sensitive tool for diagnosis and monitoring of bone
disease. Features fast-scan for screening or slow-scan for precision measurement
Enables critical evaluation of trabecular bone in order to monitor therapy in seral studies
(Spine measurements have a 2-3% precision in an area that changes 15% annually rather
than + 1% annually as in the radius.)

OP4 Total Body Scanner: A rectilinear scanner for measuring the total skeleton as well as
spine and femoral neck. Offers complete skeletal coverage for clinical research

SINGLE-PHOTON ABSORPTIOMETRY ("))

SP2 Forearm Scanner: A rectilinear scanner for high precision (1% ) measurements on
the limbs. For diagnosis and monitoring of all bone diseases, adult and infant studies, evalua
tion of the new ADFR treatment modality, and small animal studies. Capable of scanning ir
regular anatomical areas such as the distal radius and featuring a variety of scan speeds
and step intervals

BENEFITS OF LUNAR SYSTEMS

Automatic Bone Location by Intelligent Scanne
Automatic Edge and Baseline Detection

Data Base of Norma

Standards for System Calibration
Sophisticated Correction ractors

Extensive App ition Support

24-Hour Replacement Service Progran




LUNAR RADIATION CORP.

DP3 SPINE/FEMUR SCANNER and SP2 FOREARM SCANNER
SPECIFICATIONS

Computer

NorthStar Advantage

Dimensions: 28x51x32cm (20kg)

Processor: ZBOA CPU and INTEL 8035, option IBM compatible

Display: 28¢cm diagonal P31 Phosphor; 1920 character (24 lines x 80 characters),
graphics 240x640 pixels bit-mapped, screen dump to printer

Disks: Two 5- 4" floppy diskette drives (double-sided, double density), 360K byte per
diskette (10 sector), holds 25 spine or femur scans or 55 forearm scans per diskette

Nuclear Instrumentation

High voltage Programmable 600 to 1600V

Amplifier: High-speed (0.25 microsec shaping time)

Dual-channel analyzer: Low-drift fast analyzers

Dual-scalers: 10 MHz scalers (16-bit)

Timer: Crystal-controlled programmable

Detector: Collimated Nal (T £ ) scintillation detector with Bialkali Cathode

Motors and Control

Motors: 4-phase stepping motors
Control: Programmable controller, menu-driven step interval and speed

Scan Table (for DP3)
Dimensions: 183 x 81 x 69cm (50kg)
Materials: 2.5 x 5¢cm chrome plated steel legs, laminate covered wood top

Console Table (for both DP3 and §P2)
Dimensions: 152 x 76 x 69cm (30kg)
Materials: 2.5 x 5¢cm chrome plated steel legs, laminate covered wood top

Scanner Mechanism

DP3-Dimensions. 60 x 60 x 25¢cm metal enclosure below table (30kg)
SP2-Dimensions: 56 x 54 x 46cm metal enclosure

Source access. Through locked table top

Software

Operating system, graphics and BASIC are standard
Compiled programs include: spinal scanning, femoral scanning, quality control,
reanalysis of data from diskette




Warranty

Ninety day complete parts and labor coverage warranty. One-year parts warranty
on Lunar Radiation components (scanner and counting electronics).

Service Contracts

Extension of the complete warranty service can be obtained under a service con-
tract Service contracts provice for the continued operation of your systems at a
predictable cost. Benefits include one-day replacement service in case of failure
and on-site service if necessary.

Radionuclide sources

153-GD (1 Ci) sources are suppled by Gulf Nuclear of Webster, Texas
(713-332-3581) for approximately $6700 and can be used for 12-18 months.

1251 sources (200mCi) are supplied by Atomic Energy of Canada, Ltd
(613-592-2790, ext. 2048) for about $600 and can be used for 6 months.

N.RC. Device Registration: DP3 NR-430-D-101-S, SP2 NR-430-D-102-S. 8-hours
training required for license.

Delivery
30 days ARO.
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LUNAR RADIATION CORPORATION

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



Bone Lab
Package

LUNAR RADIATION CORPORATION

CONFIGURATION/PRICE LIST

Dual-Photon Spine/Femur Scanner
Epson FX-80 Printer with Memory Buffer

Dual-Photon Spine/Femur Scanner with
Rectilinear Forearm Scanner Option

(Single computer supports both systems)
Epson FX-80 Printer with Memory Buffer

Total Body Scanning System
(DEC 11/23 Computer; LA100 Printer; VT100 Ter-
minal)

Single-Photon Rectilinear Forearm Scanner
Epson FX-80 Printer with Memory Buffer
Infant Positioning System

DP3 Dual-Photon Spine/Femur Scanner with
Printer and SP2 Single-Photon Rectilinear
Forearm Scanner with Printer
(includes two consoles)

*Prices include 2 day on-site installation and training

*FOB destination (LUNAR pc‘s shipping costs)

LUNAR RADIATION CORPORATION
916 Willamson Street— Madison, Wisconsin 53703
(608) 258-8545

FONTROL NO

$31.350

$41,350

$68,000

$19,100

$49,000

187 2



INCOME GENERATION VERSUS COST

Income generated will offset cost of SP2 and DP3 systems
even in "worst-case” situations (low patient load), At higher
patient loads these systems will pay for themselves and generate
a small net gain in the first year. Typical procedure charges
($40 for a forearm determination and $125 for a spine
determination) were used; also expenses for a technician may be
reduced if personnel is available on a share-time basis,

Forearm Zcanner

SP2 + Printer $ 3,980"
50% Technician 7,000
1251 gources (2) 1,260
Costs 315:526

Annual break-even at $40 per procedure is 306 procedures
(i.e., about 6 per week)., Costs are less If a technician is
available oncall, With a patient load of 15 per week the income
generated is sufficient to break even, without amortization, in |
year.,

DP3 Spine Scanner DPI/SP2
DP3 + Printer $ 6,430" DP3/$P2 + Printer § 8,430"
Techni ian 14,000 Technician 14,000
Source 153¢q 6,700 Source Gdl33 6,700
Costs 35;:136 Source 1125 1,200
Costs 3;6:;;8

Annual break-even at $125 per determination is at 217
determinations for DP3 and 242 for DP3/SP2 (4-5 weekly), With a
patient load of 10 per week either system has a break-even in
less than | year without amortization,

* amortized over 5 years




GENERAL PRODUCT WARRANTY

A) WARRANTY

Lunar Radiation Corporation warrants that all products
covered hereby shall be free from defects in workmanship and
materials and shall conform to published specifications or other
specifications accepted in writing by Lunar for a period of one
(1) year under normal use as prescribed in the operator's manual,
The foregoing warranty does not apply to any products which have
been subject to use other than as specified as standard operating

procedure in the system manual, neglect, accident, o1
modification, Lunar's sole obligation to buyer hereunder for
products failing to meet the aforesaid warranty sha'!l be, at

Lunar's discretion, to replace the nonconforming product (parts
and labor) or issue buyer credit for the purchase price of the

nonconforming product where within the warranty period: 1) Lunar
has received written notice of any nonconformity and <) after
Lunar's attempts to remedy such nonconformity Luner has
determined that the products nonconformity is not a res:lt of

improper use, repair or other misuse by buyer. Any replacement
product shall carry the unexpired term of the warranty which was
applicable to the replaced product or a period or 30 days
whichever is longest,

LUNAR MAY RETAIN THE RIGHT TO VOID ALL SYSTEM WARRANTIES IF
PAYMENT IS NOT RECEIVED AS PRESCRIBED IN TERMS OF PURCHASE,

EXCEPT AS SPECIFICALLY PROVIDED HEREIN, THERE ARE NO OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE,

IN NO EVENT SHALL LUNAR BE LIABLE FOR LOSS OF PROFITS,
INDIRECT, SPECIAL, CONSEQUENTIAL, OR OTHER SIMILAR DAMAGES
ARISING OUT OF ANY BREACH HEREOF,

B) WARRANTY PERIOD

Warranty period is defined as one year from date of invoice
(shipment) unless otherwise specified In writing by Lunar,

€) REPAIRED OR REPLACEMENT PRODUCTS (out of warranty)

Lunar Radiation for a period of 30 days warrants that its
standard products repaired or replaced here under shall be free
from defects in workmanship or materiale under normal use as
described in the system's Operator's Manual, Warranty period will
begin upon shipment of repaired or replacement products, The




sole responsibility of Lunar under this warranty is, at its
option, to repair or replace any defective component parts of
such products, This warranty does not apply tot 1) products
which have been repaired or altered other than under specific
instruction from Lunar's service department, instruction as
listed in systems manuals cr procedures previously approved in
writing by Lunar service department, or 2) products which have
been sub ject to use other than described as standard use in the
system's operator's manual, neglect, or accident,

LUNAR MAY RETAIN THE RIGHT TO VOID ALL SYSTEM WARRANTIES IF
PAYMENT 1S NOT RECEIVED AS PRESCRIBED IN TERMS OF PURCHASE.

CONTROLNO, " 387 %
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