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ABSTRACT 

A home-made micropfocessor based on a digital photon 

correlator was used to investigate the applications of laser 

light scattering to biological motion. The correlator was 

first tested for its performance on standard systems such as 

the rotating ground glass, diffusion coefficient of 

polystyrene, diffusion coefficient and electrophoretic 

mobility of Bovine Serum Albumin (BSA). 

Three types of biological motion, viz., the diffusive 

motion, the self propelled motion and the motion in an 

electric field, were studied to demonstrate the Biomedical 

Applications of Photon Correlation Spectroscopy in La8Wr 

Doppler Velocimetry and to demonstrate the versatility of 

the correlator. 

The heat aggregation phenomenon of zinc-insulin as a 

function of pH was studied for its diffusive motion. It is 

demonstrated that with increase in temperature the insulin 

aggregates into larger molecules at all pH, the rate of 

aggregation being highest at the neutral pH as evident by 

the Rh (hydrodynamic radius) values which were calculated 

from the diffusion coefficient obtained from correlation 

spectroscopy measurements and by substituting these values 

into the Stokes-Einstein relation. It was also demonstrated 



that on reversal of temperature, the "hysteresis effect" was 

observed. 

The effect of time, dilution and certain cations such 

as K+  and Ca++, on the velocity distribution of human 

spermatozoa was investigated for the study of self-propelled 

motion, wherein it was demonstrated that an increase in the 

average velocity on dilution is more due to a reduction in 

the viscosity of the medium. 	However, not much change was 

observed 	in sperm velocity, until a period of 5 hrs after 

which it drops rapidly to almost half of its value at 8 hrs 

after ejaculation. 

Using Doppler-difference optical arrangement in the 

Electrophoretic Light Scattering- Technique, investigations 

were carried out to electrokinetically differentiate normal 

human lymphocytes from leukemic ones and normal rabbit 

erythrocytes from fluoresced ones. The electrophoretic 

mobilities of leukemic lymphocytes were found to be 15-30% 

lower than those of the normal lymphocytes. In the case of 

the rabbit erythrocytes the fluoresced ones were found to 

have higher values of the electrophoretic mobility than the 

normal ones. 
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