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Fiber-optic instrumentation 
trims Geeks 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 T cervical 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. 

wavelength “signature” of light absorbed and emitted by cervical tissue. 
Precancerous tissue fluoresces differently than healthy tissue. 

cal cells meet. This junction changes during a woman’s 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. 

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, Sandia’s 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. 

Based on the science of tissue spectroscopy, the optical probe analyzes the 

Cervical cancer usually develops along a junction where two types of cervi- 

To detect this precancerous tissue, optical fibers at the end of a small probe 



A comparison of 
conventional cervical 
cancer screening and 

the optical probe 
approach 

Colposcope 
Shutter 

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. Sandids 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 Sandids 
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. Q 

Computer 
I 

For more information, call 
David Sandison, Instrumentation Engineering 
e+ Technology, (505) 844-9644, or 
Tom Perea, Instrumentation Engineering e+ 
Technology (505) 845-8272 

Block diagram shows the main components of the 
optical probe used to image precancerous cervical 
tissue. 



complex into an electronic marketplace 

magine choosing a fabric and fashion on the screen of your home I computer, including information from a preprogrammed smart 
card that contains your body measurements, and having a perfectly 
fitted suit delivered to your door a few days later. 

Such a thought is not at all farfetched to a group of Sandians 
who are taking part in a project that could revolutionize the 
textile/garment industry Not only will potential changes please the 
consumer, they also are expected to save the U.S. Integrated Textile 
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 
American Textile (AMTEX) Partnership. The AMTEX/DAMA 



Declining Market Share 
U.S. Apparel and Fabric Sector 

instantly throughout the ITC. When an item is sold 
and an order is placed, every company involved in 

80% 
70% 
60% 
50% 
40% 
30% 
20% 
10% 
0% 

1980 1985 

A ,  

CIUSMfg ' 'mports 
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. 

1990 1993 DAMA's potential impact on the nation's 
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$ .7M e-- Domestic Jobs -a 0.8M 
Sacrce: US. Devt. of Labor Statistics 

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 





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 
1iner;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. Q 

For more information, call 
Cecelia Williams, Environmental Restoration Technologies Department, 
(505) 844-5722. 





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 p1aying:’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. 
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