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Abstract :

Primary corneal opacity investigated by dynamic light scattering indicates

that it is due to reversible critical density fluctuations associated with phase transitions of
the corneal gel. Critical phenomena normally asstciated with phase transitions the cornea,

as well as upon increasing temperature.

The critical behaviour dependence upon in-

creasinb temperature indicates that hydrophobic interactions, arising from changes in the
local entropy of water, are dominate in inducing the phase transition.
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Fig. 1. Optical setup for microscope laser light scattering spectroscopy (MLLSS). Positions A and B are
respectively the forward and backward scattering geometry.
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Fig. 2. A correlation function of light scattered from
the calf cornea. The solid line represent the
non-linear least square fit using Eq. (5)of the
text.
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Fig. 3. The effects of elongation on the observed
dynamics within the cornea. As shown in part
(a), the values for both D, (@)and D, ()
diffusion coefficients are diminishing as the
intensity of light scattered by the cornea
(@), in part (b), is concurrently increasing
with respect to elongation of the corneal gel.
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Fig. 4. The effect of increasing temperature on the

relative percent amplitude of the fast diffu-
sion coefficient is shown in part (a), and the
measured values for Dr and Ds are in part
(b). As evidenced, the relative amplitued
(O) remains essentially constant up to a
temperature of 35°C.
Beyond this temperature, it tends towards
zero up to 50°C from which point the cernea
becomes denatured. As predicted by Eqn.
(10) of text, the initial trend for both D,(Q)
andD; (B) upon increasing temperature is
directly related to the change in viscosity of
water with respect to temperature. As can be
seen, the initial data are in good agreement
with calculated values (solid lines) using
Eqn. (10) up to a temperature of 35°C. Above
35°C, both Df and Ds are rapidly decreasing
due to the critical slowing down of density
fluctuations as the corneal gel approaches the
critical temperature.
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Fig. 5. The effects of increasing temperatures on the
observed back-scattered light intensity (O)
are shown.. ‘The initial scattered intensity is
relatively constant up to a temperature of
35°C. Beyond 35°C the scattered intensity
increases dramatically as it approaches a
critical threshold ‘in the vicinity of 50°C.
Above this temperature the opacity is presum-
ably due to the denaturation of the collagen
fibrils. '
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