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Abstract

A new accelerated fatigue tester for prosthetic heart valves was developed. The test
apparatus consists of a single phase induction motor, a water supply duct rotor and two heart
valve housings. The test can be performed at cyclic rates of 435 (rpm) and 580 (rpm) using
water. The pressure across the valve and the valve opening and closing were monitored to
evaluate characteristics of the tester. The tilting disc valves which have a thin occluder
(0.70(mm)) and a thick occluder (1.35(mm)) made of duralumin were used in this study.

There was no difference in characteristics of the valves between a thin occluder and
a thick occluder. The valves completely opened and closed at the cyclic rates. The water
hammer pressures were observed as the valves closed. They increased in proportion to the
initial inflows and decreased in proportion to the cyclic rates.
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Fig. 1 Schematic Illustration of The New Fatigue Tester
1 Water Supply Duct, 2 Housing, 3 Acryle Cover 4 Mounted Heart Valve,
5 Pressure Transducer 6 Fluid Outlet, 7 Fluid Inlet, 8 CCD Camera
9 Image Processing Device
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Fig. 3 Time dependence of opening and closing of two different occulder thickness valves ;
(cyclic rate 435rpm, initial pressure 80mmHg)



82 HGHEW] - BB HIBCR - TFRESAT - BRI

(@) Occuler Thickness : 0.70mm () Occuler Thickness : 1.35mm

Fig. 4 Time dependence of opening and closing of two different occulder thickness valves :
(cyclic rate 580rpm, initial pressure 100mmHg)
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Fig. 5 Influence of occlder thickness on pressure change ;
(cyclic rate 435rpm, initial pressure 80mmHg)
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Fig. 6 Influence of occlder thickness on pressure change ;
(cyclic rate 580rpm, initial pressure 100mmHg)
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INITIAL PRESSURE

Fig. 7 Relation between initial pressure and
opening-closing rate
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Fig. 8 Influence of initial pressure on pressure change ,
(cyclic rate 435rpm, occuler thickness 1.35mm)
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Fig. 9 Influence of initial pressure on pressure change ,
(cyclic rate 580rpm, occuler thickness 1.35mm)

MFANRIE & IR H B 2 bR d Nz, 7, EEEIE L5 LefRickKED L — 7k
DKL e BHEDTRE N2, ZTHE S 7 FRERSE ko2 T 7 M T EES 2 FpdE
FEEBNA~TAT 2IRBEL Y, MARBOER SIS L2l EE 2 5115,

KAz, FITEAT 2 KE0ORERZML % Figll iRy, BL, 22 ORTENZRBIBOED
EThHb, LD, KBCLIAE—JVEIARICERTARKAEWELZ > THWEDFbY 5, £
72, FRBEGHIERIC AR U 2 KB IOK RS YR & » TREEIREIICAICER L Tw b 2 2R3 iz,

4.3 AIEMARREEICEIT 1R85

LA EACH A IEM A RBRIC BT 272590 2 —Fi3, #BBFEES X OHFIC/ERT 2 BT
EEZ LA, AREAREICEL T, #ROEELFER L 2HEY TR EERMRIC B W THRER
e T AN EEOBEIC L D o80T, HPEEE, GRS w5, RIFERTREL



GEAAATARBE TR T 255 85

{1 : Cyclic Rate (435rpm),0ccluder Thickness (0.70ms)

B : Cyclic Rate (435rpm),Occluder Thickness (1.35mm)
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Fig. 10 Relation between initial pressure and
water hammer pressure
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Fig. 11 Time dependence of pressure difference
between inflow and outflow

TN A RBRIEE XA ESFT ZEENC L 2R NS T D0, HEEHEIV T}
JCEREL, EES 7 Mok 2 AKBYID 2 ic & 5 ALA0ERBEFIIC L - ¢, FARR#EHE L
PRI BN EERZ LD,

EBERORT EBD, BfE, EEK580 (rpm) KB VT, BELAROBEEES T bNT
WBZ L EMERELI,

Kiz, BIEATLEMTH 505 #ERVWTRLEREGHIES—EE2BEN & L THEA
BT TEY, BICAMELZLE Y TUT- RERIZALNT, MEROME TR AR
FAHEDHT A—F LT b, LLad%h, WINDOEE D KEBRRIC L 280w
ZEhb, KREICIIHELPERTLZ ENBETH L, EBREEREL Y AEE CRKBENE
1bi%, FAAKECHBIL, KES K22 b, AKEEZFHL OKBERZ /ST X—F L L7
TN A RB O WEEATREE S L7z,



86 FyHE - BHECE - TRIMT - ZEEHE

5. & & &

In Vitro 2 B4 5 GBAEAFORAMEM2 B U, IimER A RBREENER LT
v, BIEL 2EEICH L CEARFECET 2 21TV, UTIRTHEE 2B,

1. REBICBWT, FEEDBENIC L ZEBBEA~OHEIAL LT W,

2. AOBBEEIZS 7 FEERRIC L > THRES I, WHAKEICIBEI NV,

3. FPAGHERCIER T 2 KEERR, WHIAKE L HEERICH), 27 EEREZECTLE

E TR R A EETD B,

4. KEHRIZ L - T, HEASSICEFRIN L AESFSICERT S,

B, TR, FRITEEREEN RS SBHFE (B) (1)01890001 42 & » TiTh b
niz,

B E B

1) BAEHERE 3295 TALGREAEYE, BH474£10H 23 8
2) HAATLHZSES  TALOEAEEOWRETIC DWW T, AT 10(3),pp 793—796 (1981)
3) FOOD AND DRUG ADMINISTRATION : "REPLACEMENT HEART VALVE GUIDANCE”
4) W, BH, TH, ZEF  DLBAHAASTARBRERORELRE ) BB LESEEASYATHRGHTE,
pp 141142 (1990)
C5) MEE, HP, RS THIBLGEE R T P Roinlin ARE AR 16 (1), pp 362—365 (1987)
6) D.N.Ghista : "BIOMECHANICS OF MEDICAL DEVICES”, Chapter 6
7) L.A.Brewer Ill et. al : "PROSTHETIC HEART VALVE”, Chapter 7 Charles C Thomas. Publisher
8) W.S.Nettekoven @ "Determination of the wear characteristics of the Hall—Kaster prosthetic heart
valve”, KASTEC REPORT 632 (1987)
9) RE.Clark, W.M.Swanson et. al | "Durability of prostehtic heart valves” Annals of Thoracic Surgery
Vol. 26 No. 4 pp 323—335 (1978)



