DOI:10.13471/j.cnki.j.sun.yat-sen.univ(med.sci).2004.0138

25 5 ( ) Vol. 25 No. 5
2004 9 JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Sep. 2004
510080
A/D
A/D
0 ~300 mmHg 0. 015 mmHg 0~9 mm 0. 005 mm
2~4
mm 1.0 x107* % /mmHg
R318.6 A 1672-3554(2004)05-0404-04

Measurement of Radial Compliances of Small Diameter
Artificial Vascular Graft

PAN Shi-rong  YANG Shi-fang
(Cardiovascular Research Laboratory, The First Affiliated Hospital, SUN Yet-sen University, Guangzhou 510080, China)

Abstract  Objective To design a method and a device to measure radial compliances of small
diameter artificial vascular graft. Methods A device was made by a laser micrometer, a pressure
transducer, a A/D card, a computer and a pulsed circulation loop. The size signals of grafts
external diameter were picked by the laser micrometer, the pressure signals were picked by the
pressure transducer and transformed by A/D card and the computer to wave forms and digital data,
that were displayed synchronously on the monitor of computer in real time.  Results For the device
diameter measured was in the range of 0 ~9 mm and the resolution was in 0. 005 mm, the pressure
measured was in the range of 0 ~300 mmHg and the resolution was in 0. 015 mmHg. Small diameter
artificial vascular grafts with different dimension and property were measured. The results showed that
the device could meet demands for measuring radial compliance of those grafts. Conclusion This
device can measure artificial vascular grafts with internal diameter in 2 ~4 mm and radial
compliance in more than 1.0 X 107* % /mmHg. It is a new tool for studying property of artificial
vascular graft.
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Fig.2  Main parts of laser micrometer
1 Laser transmitter, 2 Laser beam, 3 Artificial vascular graft,
24 4 Laser recepter, 5 Cable of laser recepter, 6 Cable of laser trans-
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Fig. 1 Schematic diagram of the device measuring com-
pliance of artificial vascular graft

1 Water pool, 2 Pump, 3 Valve, 4 Artificial vascular graft,
5 Laser micrometer, 6 Pulsed damper, 7 Pressure transducer, 8§

Amplifer, 9 A/D card, 10 Personal computer
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Fig.3  Operating principle of measurement of graft diam-
eter size by laser micrometer

1 Laser beam, 2 Artificial vascular graft
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4 Fig.4 The waveform of the diameter and pressure vs time
The graft specimen with internal diameter of 4 mm, wall thickness
- of 0.7 mm, porosity of 77.3% and comliance of 6.38 x 107 % /
mmHg
1
Table 1~ The compliance of artificial vascular graft made from different polyurethane( n =3)
Relative molecular mass of Tensile strength  300% Modulus Elongation at  Hardness Radial comliance
Polyurethane
soft segments (MPa) (MPa) break (% ) (Shaos A)  (x10°* % /mmHg)
PCU1200 1196 41.5 24.6 452 86 1.22£0.06
PCU1500 1455 50.7 17.9 516 80 3.46 +0. 12

The graft internal diameter was 4 mm, wall thiskness was 1 mm, salt / polymer mass ratio was 1: 6, salt size was 78 ~ 125 pum

1 3 PCU1500
Table 3 The compliance of artificial vascular graft of
2 PCU1500 PCU1500 with different internal diameter made in different salt
Table 2 The radial compliance of artificial vascular graft of size(n =3) (x107* % /mmHg)
PCU1500 made in different salt/polymer mass ratio( n =3) Salt size Pore size Radial comliance with different internal diameter
Salt / polymer Radial comliance (pm)  (pm) 4 mm 3 mm 2 mm
. Porosity (%) .,
mass ratio (x107* % /mmHg) 78 -125 954 3.46x0.12 3.10+£0.40 2.25=x0.27
2:1 59.6+0.7 1.49 +0. 06 45-78 68+3 3.26+0.31 2.49+0.37 2.24+0.17
4:1 73.5+1.0 1.77 0. 17 <45  42+5 2.95+0.05 2.08+0.07 1.42+0.51
6:1 77.0+0.7 3.46 £0. 12 The graft wall thickness was 1 mm, salt / polymer mass ratio was 6 : 1
8:1 79.4+0.8 3.97+£0.25
The graft internal diameter was 4 mm, wall thickness was 1 mm, 3
salt size was 78 ~ 125 pm
4
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Table 4 The compliance of PCU1500 artificial vascular graft

with internal diameter and different wall thickness(n =3)

Wall thickness

Internal diameter Radial compliance

(mm) (mm) (%107 % /mmHg)
4 1.0 3.46 £0. 12
3 1.0 3.10+0.40
2 1.0 2.25 +£0.27
4 0.7 6.38 0. 89
3 0.7 4.66 +0.22
2 0.7 3.27 +0.20

Salt / polymer mass ratio was 6 : 1, salt size was 78 ~ 125 pm
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