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RESEARCH ON THE NONINVASIVE MEASURMENT OF HUMAN-TISSUE
BLOOD PERFUSION AND ARTERIAL BLOOD TEMPERATURE

YANG Kun, LIU Wei
(Huazhong University of Science and Technology, Wuhan 430074)

Abstract: An adiabatic skin surface, will cause increase in skin tem perature because of the thermal effects of
the blood perfusion and the metabolic heat generation in human tissues. The increase of the skin tem perature is
a function of the blood perfusion and the arterial blood temperature. Therefore, by measuring the skin tem pera-
ture of the adiabatic skin surface, the blood perfusion and the arterial blood temperature could be determined. In
this paper, a one — dimension analytical solution for human tissue temperature on condition that the adiabatic
body surface was derived based on Pennes’ bio-heat equation. The blood perfusion and the arterial blood temper-
ature were measured according to the derived formulae. Because only the surface temperature needs be measured
and it is not necessary to introduce an external heat source, the technology of adiabatic body surface would not
cause any damage to the human tissue, nor would it disturb the normal state of bio-tissue, and the whole mea-

sure system is simple too.

Key words:  Blood perfusion; Arterial blood temperature; Noninvasive measurement; A diabatic surface technology



