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A. Parties
The project was a relationship between the Lawrence Liverrnore National
Laboratory {LLNL) and MedOptics Corporation.

University of California
Lawrence Livermore National Laboratory
7000 East Avenue, L-795
Livermore, CA 94550

MedOptics Corporation
4585 S. Palo Verde Rd. Suite 405
Tucson, AZ 85714

B. Background
MedOptics and LLNL proposed to develop a new digital radiography system.
MedOptics’ primary application and market was for operating room use to
rapidly verify that any suspicious lesion (for breast cancer) was included in
the tissue removed during breast lumpectomies and surgical biopsies. It
would also be used to assure that the lesion was adequately sampled by core
biopsies.

The necessity of post-operative breast specimen radiography for non-palpable
lesions was well established. At the time the CRADA was established, the
only method available was to transport the excised tissue to the radiology
department while the entire operating room staff and facility waited for film
radiography and interpretation. Because of this delay, the surgeon might
initially decide to excise excess tissue in order to minimize the potential need
for rework. Or, occasionally, the operation was completed without waiting for
radiographic confirmation. Also, the patient had to be maintained under
anesthesia for extended periods. Clearly, this cumbersome process added to
the cost, risk and invasiveness of breast surgery while degrading the quality of
health care. The imager developed by this project was designed for use in the
operating room to give rapid access to radiographic specimen images.

Superior diagnostic quality was equally important to rapid image access in
specimen radiography. Digital systems designed for screening mammography
had exhibited superior contrast detail to conventional film/screen. Since
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digital specimen imagers were free from dose considerations, we believed we
could design a system with strikingly superior contrast detail performance.

MedOptics had strong staff expertise in design of digital imaging systems
employing fiber optics and charge-coupled devices (CCDS), especially for
medical applications. LLNL had complementary strengths in radiation
transport, optics design, computer modeling and industrial digital
radiography. The image acquisition component of LLNL’s many computed
tomography (CT) systems was a digital radiography imager.

Although MedOptics intended to focus initially on medical applications, the
technical task resembled industrial radiography in that radiation dose was not
of concern. A commercially-available irnager with the performance of this
system could be widely applied across Laboratory and DOE programs.

C Description
The global objective of this cooperation was to lower the cost and improve
the quality of breast health care in the United States. We planned to achieve it
by designing a very high performance digital radiography unit for breast
surgical specimen radiography in the operating room. These technical goals
needed to be achieved at reasonable manufacturing costs to enable MedOptics
to achieve high market penetration at a profit.

Responsibili~” for overall project execution rested with MedOptics. MedOptics
fabricated and demonstrated hardware, and selected components and handled
the overall integration. After completion of this CRADA, MedOptics worked
with collaborators to demonstrate clinical performance and utility. Finally,
the company marketed the device.

LLNL convened a multi-directorate expert panel for an intensive review of
MedOptics point design. A written brief of panel conclusions “and
recommendations was prepared. In addition, LLNL was responsible fo~

●

●

●

computationally simulating the effects of varying source voltage
and filtering (predicting the required dynamic range for the
detector)

evaluating CSIT1, CdW04 and scintillating glass as image
converters

recommending image enhancement algorithms

The LLNL modeling results guided the design and experimental elements of
the project. The Laboratory’s unique array of sources and detectors was
employed to resolve specific technical questions. Our image processing
expertise was applied to the selection of enhancement tools for image display.
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D. Expected Economic Impact
Benefits to LLNL
For LLNL this cooperation presented the opportunity to apply our expertise
a problem of national importance while interacting and learning from
respected experts in medical applications of digital imaging. It strengthened
and enhanced our ensemble of core competencies in nondestructive

to

evaluation for Laboratory Programs, especially in the area of composites and
polymers. In particular, we planned to employ this imager as the data
acquisition system for a versatile CT imager for materials and components of
low or moderate x-ray attenuation such as high explosives, ceramics, lithium
salts and beryllium.

Every LLiNL digital radiography system that existed when the CRADA was
established had been designed and built “in house”. This project presented
the opportunity to assist a small company to develop a product of widespread
utility to the Laboratory-

Applying our computer modeling tools in this CRADA leveraged the unique
analysis tools developed for DOE’s CRADA with Fischer Imaging on digital
mammography and those simulation codes developed for Defense Programs.

This project also provided an additional benefit to the Laboratory. The
relevant expertise for this project was dispersed across the Laboratory in at
least seven directorates. This effort brought many of these people and
organizations together, briefly focusing on a common goal. Benefits to future
work and collaborations have occurred and continue.

We intended to jointly seek STTP support for extension of this imager into a
CT system. We envisioned a PC-based CT system that would find wide
application in medicine, archeology, anthropology, agricultural science,
geology, forensics and materials science and technology.

Benefits to the Industrial Partner
LLNL assistance resulted in a better product at lower development cost. More
importantly, it reduced the time to market for MedOptics. The competitive
advantage of being first in the marketplace was enormous.

The U.S. Economy
In 1997,there were about 4000 sites performing breast surgery/biopsy in the
U.S. If each site acquires this imager, it will create 15 new jobs over the 7-15
years that will be required for full market penetration. In addition, MedOptics
hopes to be able to broaden the market for this imager into industrial
inspection/process control. The company is currently in the process of getting
FDA approval to market the product.
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In 1997,one million breast biopsies were performed in the U.S. at a cost of
approximately $3 billion. We estimate that this imager could increase
productivity of the operating room by IO?40, producing either a savings in
annuzd health care costs of about $0.33 or an equivalent increase in profit for
companies operating these facilities.

E. Benefits to DOE
This project was consistent with the DOE’s mission of Technology Transfer
and provided benefits and positive impact on both DOE and the partners.
This program did not negatively impact any current DOE program

Nondestructive evaluation is at the heart of the life cycle of nuclear weapons
from cradle to grave. During development, full characterization of
components and assembly quality is vital to understanding performance and
performance variance. During production, the quality of the product is
directly related to the quality of process control and product characterization.
While in stockpile, any characterization task that can be achieved
nondestructively is preferred to disassembly/destructive analysis. At weapon
retirement, it is often necessary to characterize the status of internal
components in order to safely dismantle. This project helped to maintain the
core capabilities of our staff while helping to produce an instrument of future
DP value. This project enabled the Laboratory to retain personnel that have
since served with distinction on the W-87, Enhanced Surveillance and Core
Surveillance efforts.

This imager had applications in each of the four “critical DP technologies”
identified by the Small Business Initiative Office:

Systems Engineering and Manufacturing Technologies

Information Processing Technology

Material Science and Technology

Dynamic Experimentation and Diagnostics Technology

We believe that applications in material science and technology remain
especially strong. This imager enables detailed visualization of internal void
and crack nucleation and growth. In some systems, it resolves separate phases
enabling study of precipitation and growth phenomena. It is especially
applicable to the study of ceramics and composites of low-to-intermediate
atomic number, such as high explosives.

Oak Ridge National Laboratory has purchased a unit for use in DOE
programs.
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Industry Area
Medical, Nuclear, Composite Materials

Project Status
This project was completed in September 1996.

LLNL Point of Contact for Project Information
LLNL was represented by Clint Logan (Principal Investigator), 925/422-1888,
925/422-3834(fax) of the Engineering Directorate.

Company Size and Point(s) of Contact
MedO@ics was represented by Emre Toker, President, 520/750-0256,520/750-
8645 (fax) medoptx@azstarnet. com (email). The web site address is
http:/ /www.azstarnet-com /-medoptx. MedOptics is a priv-ately-held company
currently employing 14 people-

Project Examples
LLNL convened a multi-directorate expert panel for an intensive review of
MedOptics point design. A written brief of panel conclusions and
recommendations is available. MedOptics secured grants and financing for
final development and clinical trials. The imager is now a regular part of
MedOptics product line and is featured on their web site.

The MedOptics’ product that
was developed from this
CRADA is shown to the left.
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K. Subject Inventions
This small value contractual mechanism did not anticipate any generation of
Intellectual Property (IP) including subject inventions. To the best of our
knowledge no IP was created.

~~es ~No >X’WOUQJQJ

If yes, listal) 1Pcreatedunderthis;greement
J

L. ReIease of Information

I certify that all information contained in this report is accurate and releasable
to the best of my knowledge.

>/[(J/~q
Karena McKinley, Dire&or Date
Industrial Partnerships

and Commercialization

Release of Information

I have reviewed the attached Project Accomplishment Summary prepared by
Lawrence Livermore National Laboratory and agree that the information

be released for external distribution.

Emre Date
1

rMed tics Corporation
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