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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,

. manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Previews

New testing techniques,
textiles on the information
superhighway, and
knowledge preservation

Our third issue focuses on the future and the past

nside Sandia looks at two very different types of testing in this issue. The first
I assesses the health of cervical tissue. The optical probe, based on the science of
tissue spectroscopy, detects abnormal cervical cells in just seconds by analyzing the
characteristics of light absorbed and emitted by cervical tissue. This device could
cut weeks off the anxious wait for cervical cancer test results and treatment.

Also discussed is the testing of contaminated landfills. The SEAMIST™
Instrumentation/Sampling System features a coated fabric liner that everts directly
into a borehole when gentle air pressure is applied, comparable to an inverted rub-
ber glove finger blown right-side-out. Sampling devices and monitoring sensors,
attached to the liner, are positioned into the borehole as the liner is installed.

Preserving Sandia National Laboratories’ nuclear weapons expertise is the
subject of another article. The RePAV process starts with taped interviews of Sandia
engineers to capture nuclear weapon design, testing, and manufacturing informa-
tion. After the tapes are processed, information is easily accessed by properly cleared
users — an invaluable resource to those involved with the nuclear stockpile or
weapon systems repair and replacement.

The Demand Activated Manufacturing Architecture (DAMA) project is
also discussed. Sandia hopes to link the entire textile complex through the informa-
tion superhighway to boost the national textile industry’s competitiveness in the
global market.

Newsbriefs cover VCSELs, a new class of semiconductor laser diode that
could revolutionize the laser diode industry; Sandia’s Basic Energy Sciences award
for sustained achievement in sol-gel films research; and Sandia’s structural health
monitoring techniques for assessing aging and damaged structures.

Once again we remind you to send in your postage-paid card, included in
the first issue, to continue receiving free issues of Inside Sandia. You may also sub-
scribe through the contact points mentioned below. @
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Biotechnology

Fiber-optic instrumentation
trims weeks off the wait for
cervical cancer test results

Device detects abnormal cervical cells in seconds

hat anxious waiting period — from a woman’s first abnormal Pap smear for
Tcervical cancer through follow-up examinations and treatment — traditionally
drags on for weeks. To greatly reduce this time, Sandia helped develop a fiberoptic
device to immediately assess the health of cervical tissue; if abnormalities are
detected, the patient can receive treatment during the same office visit.

Based on the science of tissue spectroscopy, the optical probe analyzes the
wavelength “signature” of light absorbed and emitted by cervical tissue.
Precancerous tissue fluoresces differently than healthy tissue.

Cervical cancer usually develops along a junction where two types of cervi-
cal cells meet. This junction changes during a womanss lifetime, as one cell type is
transformed into another. The cells’ DNA is accessed for this cellular transforma-
tion, increasing the chances for mutations that can lead to cancer. The cancer begins
as a precancerous lesion; if left untreated, the lesion can deepen over a period of
years to become an invasive cancer.

To detect this precancerous tissue, optical fibers at the end of a small probe
illuminate the cervical tissue and collect the fluorescent light that is generated. A
computer algorithm, developed by the University of Texas at Austin, analyzes the
fluorescence spectrum and assesses the degree of abnormality of cervical cells.
David Sandison, Sandias project leader for instrumentation development, says that
these algorithms can immediately provide the physician with tissue information
that currently takes hours or even days to provide.

LEFT: A colposcopic image of the cervix.

RIGHT: A 31-fiber probe is placed on the cervix four times. Light excites molecules in the tissue to
produce emissions, which the fibers bring back for analysis. Each fiber detects the fluorescence
from a 2-mm-diameter area of the cervix. (Photo is courtesy of Dr. Rebecca Richards-Kortum,
University of Texas at Austin.)
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A comparison of
conventional cervical
cancer screening and

the optical probe

1350 W Hg Lamp

Conventional screening Optical probe screening

approach

The concept of the cervical probe was developed and tested by the University
of Texas at Austin and M. D. Anderson Cancer Center in Houston. The first-genera-
tion prototype was too large to be marketable (about the size of a washing machine)
and too expensive to become widely available. LifeSpex Corporation (who licensed
the technology) asked Sandia for technical assistance to make the device smaller
and more cost-effective. Sandia’s systems engineering and miniaturization capabili-
ties helped solve LifeSpex’s problems. The device is being advanced through a coop-
erative research and development agreement between Sandia and LifeSpex, and
through research agreements between LifeSpex and the University of Texas.

“Imaging and spectral analysis technologies are an integral part of Sandia’s
satellite and weapons nonproliferation work;” says David Sandison. Besides provid-
ing the foundation for the optical probe — which can be customized to detect
chemical or biological agents — these technologies are being tapped to identify
explosives and to monitor the integrity of nuclear containers. @

For more information, call

David Sandison, Instrumentation Engineering
A Compuer | & Technology, (505) 844-9644, or
Tom Perea, Instrumentation Engineering ¢
Technology, (505) 845-8272
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Information

° (Right) The DAMA project —
DAMA project boosts
ness, product development, and

Com etitiveness Of U.S. reductions in costs, inventory,

and waste — hopes to reverse

textile industry oo

. _ 7 N H . . . (Below) A conceptual view of
Sandia’s goal. linking and. moving the textile =o' e orketplace of
complex into an electronic marketplace the future. Around the year 2000,
shoppers could feasibly order

magine choosing a fabric and fashion on the screen of your home customized clothes through their

home computers, using the
“smart card” — a sort of credit
card that will store a customer’s
fitted suit delivered to your door a few days later. scanned 3-D body dimensions.

Such a thought is not at all farfetched to a group of Sandians

computer, including information from a preprogrammed smart
card that contains your body measurements, and having a perfectly

who are taking part in a project that could revolutionize the Information Archite
textile/garment industry. Not only will potential changes please the DATA BASES
consumer, they also are expected to save the U.S. Integrated Textile ' i1
Complex (ITC) — made up of fiber producers, textile companies,
sewn product manufacturers, and retailers — billions of dollars
each year and prevent the potential loss of hundreds of thousands of
jobs to overseas manufacturers.

The project, called Demand Activated Manufacturing
Architecture (DAMA), was initiated in 1993 as part of the o Pecision
American Textile (AMTEX) Partnership. The AMTEX/DAMA

project is a coordinated effort involving seven Department of Energy national labo-

information Access Toc

ratories (Idaho National Engineering Laboratory, Pacific Northwest, Lawrence
Berkeley, Lawrence Livermore, Los Alamos, Oak Ridge, and Sandia), universities,
and more than 30 companies to help the nation’s textile industry improve its com-
petitiveness in the global marketplace. Sandia is responsible for the overall laboratory
project management and is working on a key technical component of the DAMA
project called the Cooperative Business Management (CBM) task, which is part of
an electronic marketplace that uses the information superhighway to provide com-
munications links for the entire U.S. ITC, where all participants can buy and sell
products and conduct business electronically. One goal is to link the entire integrated
textile complex so that each company in the supply chain responds as quickly as
possible to market demands.

“The coordination and rapid transfer of information throughout the supply
chain is a key element in producing the right product at the right time at the right
cost; says Leon Chapman of Manufacturing Systems Reliability, who serves as the
DAMA seven-laboratory project manager. “Warehousing costs, inventory size, and
waste can be reduced, while customer responsiveness and product development can
be greatly improved through an effective electronic marketplace.”

DAMAs electronic marketplace will allow information to be dispersed
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instantly throughout the ITC. When an item is sold
and an order is placed, every company involved in
the manufacturing process of a particular product
would be notified through the information super-
highway. Through prearranged electronic trading
partnerships, all activities for meeting an order could
be cooperatively managed to minimize inventories,
reduce lead time, and more effectively respond to
consumer demands.

DAMA's potential impact on the nation's
economy is substantial. In 1992, the textile industry
contributed $58.9 billion to the nation’s gross domes-
tic product. The ITC provides about 1.6 million jobs

and is the largest employer within the U.S. manufacturing sector, about 12% of the
workforce. Thousands of apparel manufacturers supply the nation’s 100,000 retail
stores. Two billion retail stock-keeping units are annually tracked by point-of-sale

information, typically bar codes. Clothing manufacturers engage in as many as

2 million fabric-yard transactions with a single supplier in one week.

As the lead lab for the Cooperative Business Management task, Sandia is
developing ITC business tools, which operate by sharing information throughout
the supply chain. Sandia must ensure that the tools will be viable in the future elec-
tronic marketplace and available to existing companies and to the more than 26,000
small and medium businesses involved in cut-and-sew operations. An important

step toward this goal has already been achieved with the development of the Textile
Exchange Network (TEXNET) prototype for securely sharing inventory data,
point-of-sale information, and other business data over the Internet for all sectors of

the industry.

The three Defense Programs labs — Los Alamos, Lawrence Livermore, and

Sandia — are exploring various dual-benefit opportunities. @)

For more information, call
Leon Chapman,
Manufacturing Systems
Reliability Department,
(505) 845-8668, or

Ken Washington,
Information Systems
Application Department,
(505) 844-0231, or

see URL site
http://dama.tis.linl.gov
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Environmental

SEAMIST cuts
contamination cleanup costs

Instrumented borehole liner reduces soil analysis
time from several weeks to a few days

“rthe world needs better methods to clean and monitor subsurface contamina-
Ttion,” says Jennifer Nelson, manager of the Environmental Restoration
Technologies Department at Sandia National Laboratories. “Our job is to help
develop those methods.” One cost-cutting, time-saving monitoring system
developed with the help of Sandia environmental scientists is the SEAMIST™
Instrumentation/Sampling System.

The basis of SEAMIST (Science & Engineering Associates Membrane
Instrumentation and Sampling Technique) is its impermeable membrane liner,
which installs directly into a borehole. Fluid sampling devices and monitoring
sensors, attached to the outside of the liner, are positioned in the borehole as the
liner is installed. SEAMIST dramatically improves access to the subsurface for
effective characterization of contaminated sites.

Air or water pressure pushes the SEAMIST liner into a borehole in a unique
manner: The coated fabric liner is initially inverted and contained on a reel within a
canister. After the liner membrane is sealed to the top of the borehole, gentle air or
water pressure is applied to extend the liner into the borehole — much like one
blows a rubber glove finger from a pulled-in, inverted position to right-side-out.
This everting liner easily moves horizontally, vertically, around corners, and over
obstacles in the borehole, and can be installed to a depth of 1,000 feet or more. It
has also been installed in horizontal boreholes up to 450 feet long at Sandia. The
liner is retrieved by an attached tether; the tether “peels back” the liner, which inverts
and follows the tether back into the canister.

SEAMIST was invented at Science & Engineering Associates Inc. Its func-
tionality was further developed and demonstrated through collaborations with
Sandia environmental scientists, funded by DOE’s Office of Science and
Technology. Science & Engineering Associates then sold the patent rights to
Eastman Cherrington Environmental for commercialization. RéD magazine recog-
nized SEAMIST as one of the 100 most technologically significant new products of
1994 by presenting Sandia, Science & Engineering Associates, and Eastman
Cherrington an R&D 100 award. “SEAMIST is an excellent example of how we
work with the private sector in the design, assessment, and demonstration of state-
of-the-art technologies for monitoring and remediating landfills;’ Nelson explains.

SEAMIST? liner provides stability to the borehole and protects workers
from exposure to contaminants. A few things the liner can deliver into the borehole
include gas sample lines, fiber optics, thermocouples, and psychrometers; the liner
can be further instrumented with chemical, hydrologic, and radiologic sensors.
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Canister.___

SEAMIST’s impermeable membrane is fed from a reel into a
borehole, driven by air as it turns inside out. Fluid sampling
devices and monitoring sensors are attached to the outside of the
liner; other equipment can be transported on the membrane’s
inside surface or on the center tether.

In addition, the retrievable tether can transport larger
instrumentation such as cameras and logging instru-
ments down a borehole. SEAMIST’s design prevents
instruments from being dragged along the borehole
wall, where they are likely to become contaminated.
SEAMIST minimizes contamination and cross-
contamination because the surfaces of the liner that
touch the walls of the borehole invert as the membrane
is removed, sealing any contamination on the inside of
the removed liner. Another advantage is the rate at which
the instrument-carrying liner is installed — a small
unit can be emplaced in a 100-foot borehole in less than
five minutes.

The useful life of a SEAMIST liner varies: It can
be used once and removed. Or it can be semipermanently installed by filling the
membrane with sand, which is removed by vacuuming to allow the liner to be
retrieved and the borehole reused. The liner can also be permanently installed by
filling it with grout, effectively sealing the borehole.

SEAMIST’s versatility speeds up site monitoring. “The conventional
approach is to drill a dozen or so holes around the site to locate the boundaries of
the contaminant plume and send soil samples from the boreholes to an off-site lab
for analysis, which can take several weeks,” says Cecelia Williams, Sandia’s principal
investigator for SEAMIST. “But by using SEAMIST in conjunction with other tech-
nologies, we can drill just one-third the number of boreholes and in a few days get
more information than we could over several months using the conventional
approach.” These other technologies, also developed for the DOE Office of Science
and Technology program, include a computerized site planner, directional drilling
techniques, and specialized sampling technology.

SEAMIST is one of several environmental technologies the Environmental
Restoration Technologies Department has helped commercialize by collaborating
with industry. Among 15 commercialized technologies, noteworthy items include a
nonintrusive geophysical technique for locating and mapping buried wastes con-
taining ferrous metals, a technology for drilling shallow horizontal boreholes for
landfill characterization, and a method for mapping subsurface contaminants by
measuring radio signals propagated between boreholes. @)

For more information, call
Cecelia Williams, Environmental Restoration Technologies Department,

(505) 844-5722.
gandia
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RePAVing the roads
to the past

Sandia technology preserves nuclear weapon
engineering knowledge

he first generation of nuclear weaponeers has passed from the scene. The sec-
Tond generation, responsible for most of the modern stockpile, is beginning to
depart. RePAV, or the Relevant Point of Access Video, was proposed by Sandians
Keith Johnstone and John Taylor as a way to access the information being collected
by Sandia’s Knowledge Preservation Project.

Taped interviews with key design engineers, begun in May 1994, attempt to
capture all aspects of undocumented, perishable nuclear weapon design, testing,
and manufacturing information. Areas of discussion include technologies, compo-
nents, systems, and the managerial, economic, and political interactions that
impacted the weapons program. “During the course of an interview, we attempt to
define the state of technology and technical challenges at a point in time]’ said
Carmen Ward, Knowledge Preservation Project leader. “We probe into how prob-
lems were solved, how many solutions were proposed, what they were, and why one
was selected over the others. We explore the reasons that various solutions failed and
elicit suggestions for the future” Ward thinks that the legacy interviews will be com-
pleted by 1998, and from that point, a handful of interviews per year will be con-
ducted to keep current.

RePAV technology was developed by Sandian Jim Borders to manage and
instantly access information contained within the eventual thousands of hours of
video tapes. The RePAV process works like this: After an interview has been taped,
the video tape is digitized, com-
pressed, and stored on a network
server. The audio track is tran-
scribed to a text document and
full-text indexed by an informa-
tion management system. The
audio text is linked to the digital
video files in one-minute time-
code intervals. Access to the
video information is provided by
the information management
system. While the audio track is
currently transcribed manually,
electronic transcription may be
possible within the next 3 to 5
years.
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After the video tapes have been processed, information is easily accessed by
users. “The user simply queries the system on any topic of interest. Videos that meet
the search criteria are identified to the user, who then can select and access the video
with a mouse click. The VHS-quality video is displayed immediately, in real time,
on the user’s PC, and [the user will hear] the search key words spoken within one
minute of the time the tape begins playing,’ says Ward. A mouse-controlled media
player enables the user to reverse or fast forward the video instantaneously.

Clearly, a careful study of historic development data accessible through
RePAV can be an enormous advantage to the individuals charged with maintaining
the enduring stockpile and maintaining readiness to repair or replace systems. In
addition, non- and counterproliferation communities will be able to use the historic
database as an input to their analysis of the proliferation posture of various poten-
tial proliferant nations or subnational groups. Once the database is established and
accessible to properly cleared individuals, other users may also express an interest in
the information. The RePAV technology is currently going through patent review,
and CNN has expressed interest in the technology for its huge video archive. RePAV
was also the subject of a segment that will be aired on ABC’s World News Tonight at
a future date.

Ward expects full potential of this system to emerge when it is integrated into
a central knowledge base with hyperlinks to reports, memos, engineering drawings,
other videos, data, and computer codes; development of time- and image-dependent
hyperlinking tools is underway. According to Keith Johnstone, the RePAV project
will become part of a Nuclear Weapon Engineering Knowledge Base. This will
include, in addition to video tape information, a full-text retrieval database of all
relevant nuclear weapon engineering design, manufacturing, maintenance, and
dismantlement information, drawings, images, data, etc. Combine this archive with
state-of-the-art data management systems, and Sandia will have a truly revolutionary
stewardship capability. @

For more information, call

Keith Johnstone, Military Liaison, Navy Projects & Use Control, (505) 844-7633,
Jim Borders, Engineering Information Management, (505) 845-8315, or
Carmen Ward, Recorded Information Management, (505) 845-9824.

Sandians Keith Johnstone (left) and David Weigand (right)
conduct a taped interview with retired Sandian Henry Street to
capture perishable nuclear weapon information.
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One inch of aerogel
offers about the same
thermal insulation as
ten inches of fiber-
glass. A low-cost gran-
ular form would serve
as a superinsulator for
the next generation
of energy-efficient
refrigerators.




This repert was prepared as an account of work
éponsored by an agency of the United States .
"Government. Neither the United States Government
nor any agency thereof, nor anﬁr of their employees,
- .nor ény of their eontractors; subcontractors, or-their
employees, inakes any warranty, express or implied,
or assumes any legal liability or respon51b111ty for the
- accuracy, completeness, or usefulness of any infor-
mation, apparatus, product, or C process disclosed, or
represents that its use would not 1nfr1nge prlvately
owned rights, Reference herein to any specific com-
mercial product, process, or service by trade name,
trademark, manufacturer, or otherwise; does not
’necesrsarily constitute or imply its endorsement, rec-
ommendation, or favoring by the United States
Government, ariy agency thereof, or any of their con-
tractors or subconti"a\ctors. The views and opinions
expressed herein do not necessérily state or reflect
those of the United States Government or ahy agency
thereof, or any of their contractors or subcontractors. ‘

P;inted in the United States of America
. Avallable from:

Natlonal Technical Tnformation Service
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