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Table. 1 Experimental conditions

(a) Condition 1

Measurement

Initial state 1 2 3

4 5 6 7 8 9 10 11 12

Displacement (mm) 00 00 | 00 { 00

05 10 15 20 20 20 20 20 20
Pressure (kPa) 0.0 33 67 | 100 { 100 | 100 | 100 | 100 | 120 | 140 | 160 | 180 | 200
(b) Condition 2
Measurement

Initial state 1 2 3

4 5 6 7 8 9 10 11 12

Displacement (mm) 0.0 00 | 00 | 05

05 1.0 1.0 15 15 |1 20 | 20 | 25 | 25

Pressure (kPa) 0.0 100 | 200 { 100

200 | 100 | 200 | 100 | 200 | 100 | 200 | 100 | 200
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(a) Close-up figure ofsilone tube V (b) Silicone gel and sensor block
Fig. 8 Example of calculation result: stress vector.
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(a) X direction (b)Y direction

Fig. 9 Example of calculation result: stress value distribution.
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(a) No friction: Displacement 2.0mm. Pressure 10.0kPa (b) No friction: Displacement 2.0mm. Pressure 20.0kPa
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(c) Maximum sliding friction: Displacement 2.0mm. Pressure 10.0kPa (d) Maximum sliding friction: Displacement 2.0mm. Pressure 20.0kPa

Fig. 10 Calculation result: the effect of surface friction.
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Fig. 12 The effect of initial shapes of the tube and modeling of elasticity.
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Requiring factors in structural model of the blood vessel
for the principle analysis of measurement of
blood pressure waveform by applanation tonometry.

Tomoki KITAWAKIY and Hisao OKA!?

Abstract

“Applanation tonometry” is well known method as the technique which measures ‘
blood pressure waveform in vivo non-invasively. Recently, utilizing for screening
and prevention diagnosis of circulatory system diseases such as the arteriosclerosis
from the blood pressure waveform gotten by this measurement technique is very
actively being investigated.

However, the sufficient analysis is not carried out on the deformation behavior of
the blood vessel in real human body. Consequently, the purpose of this paper is
to construct the analyzable numerical modél in respect of the applanation
tonometry.

As this result, following factors are necessary in the numerical analysis model of
cross sectional structure of blood vessel for the principle analysis of the blood
pressure waveform measurement for applanation tonometry.

1) Sensor block and skin surface must have the independent structure, and it
must consider the friction in the contact area. 2) For the quantitative analysis, it
is necessary to consider the hyper-elasticity which is a nonlinear material property.
In addition, it is necessary to accurately model the initial shapes of the material.

Key Words : Applanation tonometry, Finite Element Model, Numerical calculation,
Blood pressure measurement
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