an attempt to teach epileptic patients
to produce fewer abnormal brainwave
patterns.

This week at the annual meeting of
the American Psychological Associa-
tion in Montreal, M. B. Stearman of
the Veterans Administration Hospital in
Sepulveda, Calif., reported that he has
used the technique successfully with
four severely afflicted epileptics.

Stearman began working with cats
and found that they produced a specific
EEG rthythm when they are relaxed and
not moving. The rhythm (12 to 16
cycles per second) comes from the
sensorimotor cortex and is called the
SMR. Cats conditioned to produce ab-
normally high amounts of sMR were
found to be resistant to drug-induced
seizures so Stearman attempted to find
a similar SMR in humans. He is now
teaching epileptic patients to change
their abnormal brainwave activity and
reduce their seizures by producing
more of the SMR.

When patients use the biofeedback
system, it rings bells, lights lights, or
advances a slide on a projector every
time they produce the sMR. The pa-
tients Stearman is working with did
not respond to anti-convulsant drugs
but after one month of training (three
hours a week) they were able to pro-
duce the appropriate sensorimotor
rhythms at will. After three months of
training, all showed significant improve-
ment in EEG patterns and reduction in
number and intensity of epileptic sei-
zures. One woman went from 21 sei-
zures a year to only 7 after an 18-month
training period. Another patient, a 6-
year-old boy who was severely brain
damaged and suffered from hyper-
kinesis, was considered uneducable.
During 12 months of training he
showed significant improvement in
learning ability and a reduction in hy-
peractivity. He had only two seizures
during the training period, but when
he went off the training (but stayed on
medication) his seizures became so bad
that he had to be hospitalized. He im-
proved again when biofeedback train-
ing resumed.

Stearman does not say he is curing
epilepsy, but he does believe he is teach-
ing patients to control it. He suggests
that learning to produce the sensori-
motor rhythms may lead to a reorgani-
zation of the diseased area of the brain.
Bonnie Kaplan at the VA Hospital in
Bedford, Mass., has attempted to re-
produce Stearman’s findings. Using sim-
iliar techniques, she has found no
change in patients’ EEG that could be
considered the result of biofeedback
training, but, she says, two or three pa-
tients did have fewer seizures. She
and Stearman intend to continue the re-
search to find exactly what in the bio-
feedback training controls epilepsy. 0O
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Polywater evaporates:
An insight on science

Scientists, like judges, tend to go
by the principle of stare decisis;
they rely on past results. The man-
ner of thinking that the scientific
method makes habitual tends to
favor results that have stood the
test of time and repeated experi-
ment. In spite of (one might per-
haps even say because of) its much
touted openmindedness, scientific
method contributes to a scientific
orthodoxy, a body of well-accepted
results that it becomes dangerous to
question.

When that orthodoxy is chal-
lenged, the response of the scientific
community is interesting to watch.
We speak here not of such an
obvious case as spirit rapping, but
of a new and anomalous form of
water.

Anomalous  water, sometimes
later called polywater, first appeared
in the Soviet Union. It came to
the world’s attention in 1967 in a
publication by B. V. Derjaguin, N.
V. Churaev and N. N. Fedjakin of
the Institute of Physical Chemistry
of the U.S.S.R. Academy of Sci-
ences. They had found, they said,
a strange form of water that con-
densed in tiny capillary tubes. This
anomalous water was as viscous as
heavy oil and had other odd prop-
erties: for instance, it could be
cooled to sub-zero temperatures with-
out freezing into crystalline ice.

Water is a very well investigated
substance, and it seemed incredible
that such a weird form of it had
escaped notice for so long. Yet
there it was, reported by reputable
chemists. It was a topic that could
prove very dangerous for scientific
reputations, yet it could not be
ignored.

From the outset there were two
main opinions. One side held that
anomalous water was ordinary water
in which dissolved impurities were
responsible for the odd properties.
The other held that anomalous water
was some important new kind of
structure involving water molecules.

But scientists are not supposed to
proceed from dogmatic assumptions.
Experiment was necessary, and in
several countries it began. Experi-
ment proved difficult. The stuff
could only be made in minute
quantities, which made analysis diffi-
cult. Samples could not be exchanged
from laboratory to laboratory. This
led to an unusual kind of scientific
argument: One could detract from
an opponent’s results by suggesting

Lehigh U.
Derjaguin: Polywater is dirty water.

that whatever he had experimented
with was not really anomalous
water.

During 1968 and 1969 much ex-
perimenting was done, but hardly
any results were published. Whether
this was because experiments took
time to analyze or because chemists
hesitated to lay their reputations on
the line is hard to say, but it seemed
for a while almost as if the topic
had gone underground.

In the middle of 1969 came a
publication based on infrared spec-
troscopy of anomalous water that
argued that the substance was a
polymer built of water molecules.
This was perhaps the high point of
the new-structure argument. It was
followed by other suggestions in
the same vein but different in detail
plus theoretical speculations about
how such a polymer might be built
up and the possibility of similar
structures in other materials.

But the opponents were still at
work, and they were using sophisti-
cated methods to analyze anomalous
water. They found many impurities,
and at a symposium at Lehigh Uni-
versity in Bethlehem, Pa., in June
1970, they said so. The audience
was left feeling that very clean ex-
periments would be necessary to up-
hold the new-structure side.

In the end such experiments did
not come forth. The history of the
subject is downhill from mid-1970
on. Now, finally, anomalous water
has been buried by its discoverers.
Derjaguin and Churaev report in
the Aug. 17 NATURE that they now
believe that the strange properties of
anomalous water were due to im-
purities. This reverses their original
opinion that challenged the scienti-
fic orthodoxy. The important thing
is not so much the vindication of
the orthodoxy as that the scientific
method led them to change their
minds.
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