Glue chemicals put the finger on criminals

Officers in England’s Northamptonshire
Police Department used Super Glue sev-
eral years ago to repair a tank in the de-
partment’s darkroom. When they returned
to check their repair job several hours
later, they found that fumes from the
instant-bonding adhesive had chemically
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reacted with residues from their skin to
outline their own fingerprints on the tank.
The ability of the fumes from instant-
bonding glues to develop fingerprints also
had been noted several years earlier by
Japanese technicians and 20 years pre-
viously by employees of Eastman Kodak
Co.

These chance discoveries of the fuming,
fingerprinting phenomenon eventually in-
spired independent experiments designed
to develop a new law enforcement tool for
outlining fingerprints heretofore difficult
or impossible to obtain — such as those

Airport noise linked with heart disease

Data from an eight-year mortality sur-
vey involving 200,000 residents living near
the Los Angeles International Airport will
be used to indict noise pollution from
landing jet aircraft for an increase in
deaths from cardiovascular disease and
suicide. Though loud noise, especially
along jet take-off and landing corridors,
has been correlated statistically with ele-
vations in blood pressure (SN: 6/5/82, p.
378)—a risk factor in cardiovascular dis-
ease — this appears to be the first study
directly linking cardiovascular-related
deaths and noise.

In a presentation May 10 at a meeting of
the Acoustical Society of America in Cin-
cinnati, William Meecham will report on
differences he identified in mortality
statistics associated with two communi-
ties in the L.A.-airport area. Matched for
population, racial makeup and socioeco-
nomic factors, the two regions studied are
virtually identical except for average resi-
dential-noise exposures, according to the
engineer from the University of California
at Los Angeles.

Meecham designated an eight-square-
mile region adjacent to the airport —
where minimum outdoor jet noise was
measured at 90 decibels (dB)—as his “test
area.” Industrial workers exposed to 90-dB
environments must wear hearing protec-
tion (SN: 5/22/82, p. 347) since research
has shown permanent hearing loss can
occur at levels as low as 85 dB. In the test
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area Meecham studied, outdoor noise
levels sometimes reached 115 dB. And he
found that when windows were closed —
something uncommon there during sum-
mer months — residential homes seldom
attenuated sound levels more than 15 dB.
The area is exposed to the thunder from
roughly 650 incoming flights daily; at peak
daytime periods jets passed overhead
only 2.5 minutes apart.

This noisy community was compared
with a region bordering it to the south.
There the average outdoor noise meas-
ured 50 dB, typical of congested urban
areas. Since the decibel scale is
logarithmic, there is a 10,000-fold differ-
ence in sound pressure between 50 dB and
90 dB.

Meecham’s data showed the death rate
from heart attacks and stroke was 18 per-
cent higher for those 75 years of age and
older in the test area, relative to a demo-
graphically matched segment in the quiet-
er zone. And the 30 suicides in the test
area’s 45- to 54-year-old age group were
double the quieter zone’s age-equivalent
rate. Both findings were statistically signif-
icant, as was a 60 percent higher incidence
of violent death — including murder, sui-
cide and auto accidents—among those 75
and older in the noisy area. Though an ele-
vated violent-death rate was evident for all
age groups in the noisy zone, numbers
were too small to be statistically signifi-
cant. —J.Raloff
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left on paper money or skin. And at the
Conference of the International Associa-
tion for Identification this week in Mon-
rovia, Calif., one group involved in this re-
search — a Super Glue Corp.-Dura-Print
Inc. team — reported several advances in
the development of just such a finger-
printing tool. This latest Super Glue fum-
ing process, the team reported, has suc-
cessfully outlined prints six months to one
year after conventional fingerprinting
procedures failed to reveal them.

Fingerprints are impressions of the in-
dividually unique system of ridges, formed
six to eight weeks before birth, on the
finger skin. Most latent prints, or those
hidden from the unaided eye, are formed
when perspiration — a mixture of water,
salt, organic urea, potassium chloride,
amino acids, riboflavin and other sub-
stances — escapes through that ridged
network.

One of the most commonly used
crime-scene techniques for detecting la-
tent prints is the age-old—but tedious and
limited — dusting method: covering an
area suspected of having prints with fine
powders such as volcanic dust or ground
carbon. Another fingerprinting method,
commonly used on specimens brought
into crime laboratories, involves spraying
a surface with the chemical ninhydrin (tri-
ketohydrindene hydrate). The major
drawback to this method is ninhydrin's
highly explosive nature. Other currently
used systems include fuming objects with
iodine gas; fuming samples with chemicals
related to those employed in the newest
Super Glue process; and dipping objects
in silver nitrate liquid. These systems are
handicapped by their messy applications,
their quickly fading prints and, in some
cases, their ability to damage the objects
being examined. Finally, laser light —
which excites the riboflavin molecules in
perspiration, causing them to fluoresce —
is being used to outline fingerprints. The
major disadvantage of this technique js its
inconvenience: the process currently re-
quires use of a 450-1b argon ion laser.

Development of the latest Super Glue
fuming kit represents progress in ridding
the fingerprinting process of such handi-
caps, report spokespersons for its cre-
ators, the joined forces of Super Glue
Corp., in Ridgewood, N.Y,, and Dura-Print
Inc. in San Francisco. The kit includes two
different solutions — both substances
from the cyanoacrylate family, the same
chemical class to which instant-bonding
glues belong — that are applied to a spe-
cial gauze generator pad. The visible
fumes generated just seconds after the
pad is treated with cyanoacrylates are at-
tracted to the water and amino acid mole-
cules in perspiration and thereby outline
fingerprints. These prints can easily be
removed with a non-caustic solvent. And
the pad and chemicals can be con-
veniently combined in an aquarium-like
tank to which crime-scene objects such as
weapons can be added. In addition, entire
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rooms or car interiors can be transformed
into “fuming tanks”; this technique could
be used in cases where law enforcement
officers are not sure where to begin look-
ing for fingerprints. While the fumes can
cause temporary respiratory tract irrita-
tion, they should pose no long-term health
hazards, spokespersons claim.

This latest cyanoacrylate fuming tech-
nique has been shown in tests to outline
fingerprints of persons wearing surgical or
thin disposable gloves —those often used
by safe-cracking criminals. In this in-
stance, the fumes are attracted to impres-
sions left by skin ridges on the thin layer of
water vapor that naturally coats most ob-
jects. Furthermore, the system also has
been shown in lab tests to detect finger-
prints on human skin up to six hours after
application. (The prints first are trans-
ferred onto a plastic-wrap material that in
turn is placed in the fuming tank.)

Evidence gathered by this fuming tech-
nique already has led to several convic-
tions. In March, for example, the Newport
News, Va., Crime Scene Search Unit used
prints detected in this fashion on plastic
bags to convict a drug dealer.

Still, the system is in need of further de-
velopment and is far from the ultimate
fingerprinting technique, Frank Salacuse
of Super Glue cautions. But, he says,
“We've taken major steps. ..and generated
alot of excitement in this field.”

—L. Garmon

A test-tube embryo on tap

Since the first “test-tube” baby was born
in England five years ago, the in vitro
fertilization technique that led to its birth
has become less of a novelty. For instance,
the first U.S. clinic to use the technique, at
the Eastern Virginia Medical School in Nor-
folk, has already used it in the birth of 21
children. Now Australian scientists an-
nounce another advance with the method:
the first successful pregnancy using a fro-
zen in vitro- fertilized embryo.

The rationale behind using a frozen em-
bryo, Alan Trounson and colleagues at
Monash University in Melbourne explain,
is that it increased their patient's chances
of having an in vitro- fertilized (tissue
culture-fertilized) embryo implant itself in
her womb. Specifically, they gave the pa-
tient a drug to make her release a handful
of eggs instead of the usual one and
fertilized four of the eggs with her hus-
band’s sperm. Three of the resulting em-
bryos were then placed in her womb in
hopes that one of them would implant it-
self. The fourth was frozen in liquid nitro-
gen at a temperature of —200° F as a back-
up. One of the three embryos did implant
itself in the woman’s womb, but she mis-
carried it eight weeks later. Then the fro-
zen embryo was thawed and put in her
womb. It took. She is now in her 14th week
of pregnancy, and the fetus appears to be
developing normally. 0O
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Building support for a materials center

Many materials scientists were sur-
prised last February when the Reagan ad-
ministration proposed the creation of a
National Center for Advanced Materials
(NCAM) (SN:2/5/83, p.87).Since then, pro-
tests criticizing the proposal and the gov-
ernment’s failure to consult outside ex-
perts have surfaced.

At issue is a major new research center
to be located at the Lawrence Berkeley
Laboratory (LBL), a national laboratory
funded by the Department of Energy and
operated by the University of California.
The centerpiece research instrument will
be an $84 million synchrotron radiation
source that produces short, brilliant
flashes of X-ray and ultraviolet light. Three
complementary laboratories will focus on
studies of the behavior of catalysts and the
surfaces of materials, the synthesis of new
alloys, polymers and semiconductors for
applications in electronics, and the build-
ing of novel electronic devices.

Emanuel Horowitz, director of the mate-
rials science center at Johns Hopkins Uni-
versity in Baltimore, says more discussion
should have taken place before the na-
tional center was announced. “There’s an
enormous set of problems in the materials
community that needs careful address-
ing,” says Horowitz. “We recognize the
need for very advanced instrumentation
and equipment for the kind of research,
the kind of testing and the kind of process-
ing that we’re doing.” Involving more ma-
terials scientists in the decision would
have produced a proposal that better re-
flected current needs, he says.

Much more vehement is Rustum Roy, di-
rector of the materials research labora-
tory at Pennsylvania State University. He
complains that although the synchrotron
light source is a valuable physics tool, its
“relevance to the field of materials is mar-
ginal.” Roy argues that funds designated
for NCAM could be better spent support-
ing more applied research in areas like
ceramics. “We should be concerned about
the plight of the materials industry in the
United States,” says Roy.

Louis C. Ianniello, director of DOE’s ma-
terials science division, says the proposal
for NCAM was a way of redirecting the re-
search capabilities of the Lawrence Berke-
ley Laboratory. He says, “LBL no longer
had the distinction of being at the cutting
edge of any particular science, although
within the laboratory there are certainly
very fine scientists.” The NCAM proposal
builds on the laboratory’s strengths.

Ianniello notes that NCAM is not exclu-
sively for the benefit of one research
community. The center actually covers a
wide range of activities. The facilities will
be used by many different scientists from
universities and industry, including biolo-
gists and chemists, for example. But, says
lanniello, “No one thinks that all materials
research will be concentrated here.”

Eugene E. Haller, NCAM scientific pro-
gram director, says many materials scien-
tists forget that important fundamental
materials research also takes place in
physics and chemistry labs. These scien-
tists are more likely than engineers, who
are interested in fabricating specific mate-
rials, to use the synchrotron light source.
For example, the light source can be used
to study the details of phase transforma-
tions during the instant that solids melt or
materials shift from one crystal structure
to another.

This month, LBL is sponsoring two
workshops devoted to introducing poten-
tial users to the new facilities. About 200
people who use synchrotron radiation in
their research will attend the first work-
shop. Robert K. Johnson, LBL staff scien-
tist, says, “We're viewing the advanced
light source as a unique national treasure,
a resource that needs to be optimized to
the needs of the broad scientific commu-
nity. Our intent is to involve the industrial
and academic communities as widely as
possible in NCAM.” A second workshop
calls for company officials to recommend
projects and to provide industry’s view-
point.

For some materials scientists, these ef-
forts are too late to affect the decision to
create NCAM. Almost 100 scientists sent
critical letters to the House Science and
Technology committee, which was study-
ing the legislation that authorizes the cre-
ation of NCAM. Last month, the committee
voted to reduce first-year construction
funds by $5 million to $20.9 million. It also
insisted that no funds be spent until an ex-
ternal review of NCAM is completed. Such
a review panel has been appointed and
will present a report in late summer or
early fall.

lanniello says, “We're not going to reex-
amine the decision. But we are definitely
going to examine what individuals have to
say that would strengthen NCAM and
make it a better facility.”

Horowitz concedes, “It may not be
possible to reverse this decision, but per-
haps an important pattern can be estab-
lished where it’s recognized that in areas
of this importance [consultation] must
take place.” Whether the center becomes
the “sharp leading edge of American mate-
rials technology,” he says, remains to be
seen.

Last month, at a meeting of the Ameri-
can Physical Society, George A. Keyworth
I, presidential science adviser, defended
the proposal by saying NCAM will help the
country to “consolidate and expand its
leadership in materials science.” Key-
worth added, “But even more important in
the long run is what LBL learns and
teaches the rest of us about how aca-
demic, federal and industrial scientists
and engineers can collaborate on research
of mutual interest.” — 1. Peterson
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