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ABSTRACT

The Hydrodynamic performance of the trileaflet
polymer prosthetic valves depends on the design
of the leaflet and the physical properties of
the leaflet membrane, In order to study the
effect of leaflet membrane elasticity on the
hemodynamic performance of trileaflet prosthetic
valve, leaflet membranes are manufactured using
two different polymers - Biospan and Tecoflex
SG-93A. The hemodynamic performance parameters
are measured under steady and physiological
pulsatile flow, and compared with monoleaflet
polymer valve(floating and bileaflet
mechanical valve(St., Jude Medical valve).

valve)

Well designed trileaflet valve shows the lowest
mean pressure drop among the tested valves, The
trileaflet valves with Biospan membrane show
lower pressure drop and back flow comparing to
those with Tecoflex elastic
membrane may provide wide opening area during
systole and close membrane free edge contact
during diastole. Durability of trileaflet valves
are also tested in vitro, Trileaflet valves with
non-uniform membrane thickness fail within 17
days because of stress concentration, Trileaflet
polymer valves with uniform membrane thickness
perform well over 55 days without failure,

membrane, More

A 2

-

Agatatel ol ggo] A& AW 1960 th o F

W F7Y AFubate] spuEolgict pUd o
ghate ogzinte] fof o3 A w4, I
25l A mge] M AR FEE £ gl
dyute] 7o mat FEY R3S o] L3t Azt
g zAwaty Z<4 9 Atgg ARt
Axoet agln 38 EFE o83t wE 2
2} greto 2 Lelct,

2 A3 AEEEe dFUYET Heo] 43t
A zto] ztHStY 7tFo] @ AFgutehE HA,
Muske A& BAoz st rh. Al A8
Qlgutete zbA dA, AH Ady EA
(FTPV)'V'2} 225]3 ¢l Saint Jude Medical &%
Al ZIAwN(SIMY) T2 MEcidtaelA A zbgk
thed Al Floating valveolt}, AtgdAlghatola] uhute]
FAE 5t} ol nxE @S A 93]
fFasst chE EeHE ol &3l utubg A zstoct.
Qgutute] Heg BIIEy] 93 weF dYFG
e FAF U YEFRANAN FPdAch xIT
AP olFututel YFYPAPE st 7Y A
HAAE A, Azstey YFEAE S 33

AR ©

LA A e} wee] 4R D AF

AR B A2 el YFEE-B
5 g2 wldE Ayttt BREse] HAL ¥
A3} gyLL HAMHD gARste FrRE
7

|&2) uhate] uis] Fol7] slstd ==t ¥
AL zhate AUs $50 543 o] glom?
g st utute] PR W] g wer)
Ard g 7712 HFY ¥4 S A ¢
sto e B 712l QEI morion mu

LTSk il



19978k EA a0l =
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(Polymer Technology Group Inc. )z} Tecoflex
SG-93A(Thermedics Inc. )& AMR3l9ict. sits Ab
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2z (valve frame)E& 7|9 Y& ¥  Biospanz}
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1Hz, duty cycle 35%(systolic duration 350 msec)
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olT o Z M 60 beat/minO T AlAlE wRZA|ZC} A
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ddte] 80~120 mmHge] chFWeE H=Asleich &
T BRE Fs] Astd AWE mE Aol
A2 A (compliance chamber)Alole]] HEA -8
d 2 #UE F3Y + oAb A S
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IBM PIC Compressor

1. Reguiator 2. Solenoid Vaive
3. Relay 4. Pressure Transducer
5. Flowmeter 6. Compliance Chamber
7. Rotarmeter 8. Resemvolt
9. Venticle 10. Test Secton

11. Pressure Sensor 12. Flowsensor

Fig.1l Schematic Diagram of Pulsatile Flow
Test Loop
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Fig.2 Schematic Diagram of Durability
Test Set Up
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Nordirensioreized Pressure Dap in Steady Flow (Streight Test Section,~1D:aD)
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Fig.3 Nondimensionalized Pressure Drop of

various prosthetic valves in Steady Flow

2. =Zerx A (Regurgitation)

P4 wige] e §¢ 9F3h= closing
volumez} ©3¥] Fof] H5F3l= leakage volume© &
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Nondimersinoalized Pressure Drop in Pulsatile Fow (straight test section, -10:3D)
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Fig.4 Nondimensionalized Pressure Drop of

various prosthetic valves in Pulsatile Flow

Reg.oitation in Steary State Fow

-3
2

——SJW ~o- FTPV | -5 ~~FTPV | -8 - Fcating Vave ~e- FTFVIII-& -’-Flwlllq

o
o

{

o
S

i
—

o
w

Flowrate (liter/min

02 ——
// —
S T ——a
/74
0
0 % 10 10 0 P w 3

Presaure (i)
Fig.5 Regurgitation of various prosthetic

valves in Steady Flow
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Fegurdtation in Pusatie Fow (Streidt Test Section)
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Fig.6 Regurgitation of various prosthtic valves

in Pulsatile Flow
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