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Localized Effects of Microwave Radiation
on the Intact Eye Lens in Culture Conditions
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A novel experimental system was used to investigate the localized effects of microwave radiation on
bovine eye lenses in culture for over 2 weeks. Using this setup, we found clear evidence that this
radiation has a significant impact on the eye lens. At the macroscopic level, it is demonstrated that
exposure to a fewmWat 1 GHz for over 36 h affects the optical function of the lens. Most importantly,
self-recovery occurs if the exposure is interrupted. At the microscopic level, close examination of the
lens indicates that the interaction mechanism is completely different from the mechanism-causing
cataract via temperature increase. Contrary to the latter’s effect, that is particularly pronounced in the
vicinity of the sutures and it is assumed to be a result of local friction between the edges of the fibers
consisting the lens. Even if macroscopically the lens has recovered from the irradiation,
microscopically the indicators of radiation impact remain. Bioelectromagnetics 26:398–405, 2005.
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INTRODUCTION

The need to establish a standard for exposure to
microwave radiation occurred shortly after WWII,
when it was realized that radar operators developed
cataracts at a rate exceeding by far that of the overall
population. Although, studies in the 60s and 70s have
disputed this correlation [Cleary et al., 1965;Cleary and
Pasternack, 1966; Appleton and McCrossen, 1972;
Appleton et al., 1975], historically it was this concern
that initially triggered the need to investigate the
exposure to microwave radiation. In fact, experiments
performed on animals confirmed the correlation
between cataract and exposure to microwave radiation,
facilitating the determination of the guidelines for
exposure [ICNIRP, 1998]. Due to its natural sensitivity
to radiation, the eye was the focus of many research
programs part of which are reviewed by Lin [2003] and
Elder [2003].

Using the eye as a measure of exposure to
microwave radiation detector, researchers were able
to establish the maximum levels of energy flux humans
may be exposed towithout increasing the probability of
developing cataracts; for many years this was used as
the only exposure criterion. Another accepted measure
is the so-called specific absorption rate (SAR) repre-
senting the average power density absorbed in a given
volume per average weight density [W/Kg or mW/g];
this absorbed power is assumed to be due to ionic

conduction, which in turn may lead to temperature
increase. A careful investigation of temperature varia-
tions due to absorption of microwave power within the
eye and specifically in the closed vicinity of the lens has
been performed by Guy et al. [1975] and Elson [1995],
leading to the conclusion that for rabbits, 41 8C seems to
be the threshold for cataract to develop corresponding
to 3 8C increase above the normal.

Bernardi et al. [1998] has reported simulation
results of temperature increase in the eye at various
frequencies (6–30 GHz) using FTDT code with a
spatial resolution of 0.5 mm. Illuminating with a plane
wave (1 mW/cm2 at 6 GHz), they reported an increase
of 0.04 8C in the lens—this increase is reduced for
similar energy flux but at higher frequency. Similar
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