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Photography and the response of voltage sensitive liquid
crystals to blood and plasma exposed to high voltage

Introduction

The selective application of color
photography to the recording of responses
of voltage sensitive liquid crystals to
human blood or plasma to which a high
voltage is applied is being investigated in
order to determine its significance as a
diagnostic tool. The technique centers
about a small amount of blood or plasma
on a glass slide placed on a metal plate
acting as an electrode. The other electrode
is a wire dipping into the specimen drop-
let. A high voltage electrical current is
then applied, and the reaction is recorded
on: color film. The results are correlated
with clinical information and with other
photographic records in an experimental
series.

It is beyond the scope of this article
to report or speculate on the significance
of the observed variation in final ap-
pearance of the specimen.

Method

A glass slide is prepared by coating
with a solution of voltage-sensitive liquid
crystals to a uniform thickness (American
Liquid Crystals, 777 Stowe Street, Kent,
Ohio, 44240). To help in obtaining an even
layer, the solution temperature should be
23.9°C. A freshly prepared slide should be
used for each test. Voltage-sensitive liquid
crystals belong to the same chemical
family as those used to detect tempera-
ture differences. Application of electrical
current causes the coiled, thread-like
crystals to uncoil to a greater or lesser
degree, thus altering the light interference
characteristics generated by the individ-
ual crystal lattices. This particular cho-
lesteric crystal form is not temperature
sensitive but does respond to changes in
applied voltage.

Heat responsive liquid crystals have
been used in clinical thermography for
several years. It remains to be seen if
voltage-sensitive liquid crystals will be of
value as a diagnostic aid. As such, we be-
lieve that the technique offers many ex-
isting potential clinical applications.
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We surmise that with the application
of high voltage to the specimen, there is a
disruption of the constituents in a radial
pattern, determined by the specimen’s
inherent characteristics. Differences in
conduction of the various parts of the
dispersed material are recorded as colors
associated with voltage differences. It is
this colored pattern which is photo-
graphed.

Once the liquid crystal preparation
is spread on the glass slide it is placed on
the electrode plate and a 3.ml droplet of
the specimen material is deposited on the
slide. The electrode wire dips into the
droplet. A high voltage (40,000 volts) is
applied for about ;5 of a second. Serial
photographic exposures of the complex
patterns which appear are made at five
second intervals.

Appearance

Preliminary work at this hospital
suggests that the pattern for what we
consider a “normal” (tumor free) human
is characterized by a central halo with
thin, discrete surrounding rays. A patho-
logical “abnormal” pattern lacks the
central halo and the rays are blunted. It
is interesting to note that in several pa-
tients an “abnormal” pattern changed to
a “normal” one after a malignancy was
removed. Much work remains to be done
with a controlled patient series to learn to
interpret results and to establish the va-
lidity as a clinical test.

Photographic technique

The equipment used (Figure 7, page
84) is a Minolta XG-7 with either a 50 mm
lens with a 3 diopter supplementary lens,
or a macro lens. The electronic flash unit
is a Vivitar 283, synchronized with the
camera shutter, triggered by the timer
portion of the high-voltage apparatus.
The camera is mounted on a copy stand
with a lens-subject distance of approxi-
mately 12”. The electronic flash unit is
mounted on a bracket 16” from the spec-
imen and at height allowing for a 45° il-
lumination angle. It is important that this
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angle remains constant from one test se-
ries to the next; since the perceived colors
can change with changes in angles of il-
lumination and viewing. Different color
films were used for purposes of compari-
son between one film and another in
terms of fidelity and resolution; and also
in an attempt to establish a standard by
which we could most easily differentiate
between what we consider disease free
and pathological on the basis of photo-
graphs made of known tumor free and
other patients.

Film comparisons

Kodachrome 64 was used as a stan-
dard against which other color transpar-
ency films were compared. It was selected
because of its saturated colors, good res-
olution and contrast, and the likelihood
of consistent processing when done by
Kodak.

Note in Figure 1A, from the center
out, the red ring, a green ring, a blue zone,
another green ring, an outer red ring with
crystals radially arranged within it. This
specimen was from a tumor free patient.
Figure 1B was from a patient with a
proven malignancy. The appearance is
markedly different.

Figures 2A and 2B are of specimens
from the same patients, photographed on
Ektachrome 64 Professional film. While
the results are satisfactory, the less bril-
liant colors, as compared with Koda-
chrome, shown by this film makes obser-
vation of details more difficult. Similar
results were observed with Ektachrome
200 and 400. Kodak Vericolor Slide Film,
E-6 processed (Figures 3A and 3B) shows
a striking difference when comparing re-
sults obtained with and without an 85-B-
color correction filter. The photograph
made without the color temperature cor-
rection is unsatisfactory. Compared with
the Kodachrome 64 result, the Vericolor
exposure with filter is almost excessively
contrasty.

Kodak Ektachrome Infrared Film
used with a Wratten Number 12 filter
(Figures 4A and 4B) yielded results far
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Figure 1A—Normal patient. 1B—Cancer patient, both patients photographed on Kodachrome 64.

Figure 2A—Normal patient. 2B—Cancer patient, both patients photographed on Ektachrome 64.

Figure 4A—Normal patient. 48B—Cancer patient, both patients photographed in Infrared Color Film with a No. 12 filter.
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Figure 7—The photographic setup. The high voltage apparatus is at the left. The camera with motor drive
is connected in the conventional way to the electronic flash unit, seen here on its bracket. Exposures are
triggered by the timer portion of the High Voltage unit. The electrode plate and dip wire are beneath the camera,

on the copy stand base.

different in appearance from those ob-
served on other color transparency films.
Differences in “normal” and “abnormal”
specimens was equally striking. There
seems to be no advantage in using this
film unless the contrast induced enhanced
third dimensional effect is considered
useful.

When Ektachrome 64 is processed as
a negative in C-41 solutions, the results,
as one might expect, show colors com-
plementary to those seen in E-6 processed
films. In addition, color saturation is
lacking.

Conclusion

This innovative and experimental
technique for analysis of blood and blood
plasma depends on color photography for
successful visualization. Before this clin-
ical laboratory testing technique can be
established as a reliable diagnostic aid, a
rigorous, controlled clinical testing pro-
gram must be established. Standards
must be agreed on and applied to all as-
pects of the work. The contributions of

the photographer are important to the
establishment of those standards.
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