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ABSTRACT

Cryomicroscope is the most important instrument for the real-time obser-
vation of physical changes of biological cells at low temperature. The objectives
of this research were to improve the original design of the directional cryomicro-
scope and to utilize microcomputer for temperature control. The cryomicro-

scope system was implemented and comprised five subsystems. They were:
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the cold stage base, the heat source and heat sink with independent temper-
ature control systems, the sample temperature acquisition interface, the posi-
tioning mechanism and interface, and the sample temperature control software.
The five subsystems were integrated and the performance of the cryomicroscope
system was tested. The sample temperature could be controlled in the range
between -80°C and 100°C. When the temperatures of heat source and heat
sink were set at 40°C and -80°C, the root mean squared error of isothermal
control was about 0.3°C. A maximum cooling rate of -60°C/min was obtained.
The cryomicroscope system was also used to measure the IIF characteristics
of oyster eggs and embryos. The IIF process of oyster eggs and embryos was
found to be time and temperature dependent. The probability of II¥ increased
with time and lower temperature. The isotherm *°T};p of eggs and embryos
were determined to be -21.0°C and -22.5°C. The transition temperature zone
of IIF probability from 0 to 1 appeared to be broader for embryos than that of
eges.

Keywords: Cryomicroscope, Freezing, Intracellular ice formation, Oyster eggs
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