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Abstract=

In Vitro Test of an Adult-Sized Pneumatic Type Ventricular Assist Device

S.H. Kim, B.C. Chang*, W.K. Kim, N.H. Kim, B.K. Cho*

We developed a ventricular assist device(VAD) to be used as a bridge to heart

transplantation or a circulatory assist device for patients with end-stage heart disease or

poor myocardial function after cardiac surgery. It is a pneumatic and diaphragm-type VAD

and its stroke volume is 90 cc. The upper housing and diaphragm is made_‘of a segmented

polyurethane and the lower back plate is made of a polycarbc;nate. Two Carbomedics®

mechanical valves are used as inlet and outlet valves. It was tested in vitro and the cardiac

output of the VAD was 7 L/min at a heart rate of 70 bpm. The line pressure from a

pressure transducer inserted in the pneumatic line was recorded and compared with the ideal

pressure tracing .

1. A £

AUz FEANEY FEREA HAF
+ e WARAY #@@e ARl sEulel
U Hach 53 28 o 45T P2
gF5ol woldol wat BAFTHAR] FrHat
2 AR ARl AFESE ¥ & Ae DA S
o FA AlFejAsEd $A Xdte A7 A
o chyolct =¥ ARFFE F AdeFA2z 4
o] Wz AgE A2 +Y3}2 X3}e A 2

e

(M4 :1993d 34 224)

At E o Ao ¥ o &3
*AMNS A o Ho)e Feja

Dept. of Biomedical Engineering, College of Med.,
Yonsei Univ.
* Dept. of Thorac & Cardiovas. Surg., College of Med.
Yonsei Univ.

—-163—

Ao FazAez YA FFE & ULS §
howl 2 WAL AL 4 doh ol 433%
BAE A8 FAAF] vehd WA vz
#: % stazA AESAU 837 %Y G
A ARA5e AAHez vagezd AZFY
4 +¢ 4 ek wlFelu FdelAE Agel
o] nasisiol Ut 4 Fel4gel $FaA
b 28 Ad4E F 215 3Ad w3 42g =
sbzna deislA 59 AdEzgA 3 AR
A3g Adstn Aok a8 FE7E0t A
Aese) HAH ol YAlAE 44Y 4%
g A5z AHLL FHlHE Aol el s
2 Aol v AQuagAe ALE AF
ol ¢ Aoz valdh

A AAdez A7sa CRPEL S
FEuAe HEHez FI%E o148 F/7F
[z, 3], 3712 ¥ o8 AAAAAI} U

ol =
AR



-  F145, F 28 19934

. B2l TEALE vimH F2R7b kst AlgA
o] & vt Fus o4 FrTEFAEA
£3171 ool #2r 537 2 A
AHojzt ojzig wdel Ud. AAAA L Falle
o]t Aol osle] alwirl AstE LA olwix ¥
fFoje] ¥Holg spE4]7E wAdd ASE
ofizxifoz Agstza Aoj7t Aaln 7Hedo)
ofg g s Aol ol Ho] SfEm A E}
Zb5dte) o] WAL 2t BAbstod spAe] wisg
o) chygolc). B AFoME FE7 wlmHd g
3 ol A Hez Aol Fa 4YPu o)
Hu A4REst E2E BAFENE Ao
28|y APz 7RI E clolo)Taiuta L Ay
g Aol A ALY 4 =& w5 (stroke
volume)o] 90ccel AlAM ZZAZ Awslct. A
Wt AAdY AR E R FHAAE ol &l 2

453 A%e Adasieh
2 4 o Uy

2.1 geomol MM Y ME

FNTEN HARZF(VAD)ol A gollgsxe
tholoj ZPA S 718 RdRId YRrBA o7y
(housing) 3 F kel tho]o] = (diaphragm), 18]
i o}RRERo] W Z#o]lE(back plate)?] 3IFR o
2 ol ARy 1). VADe A7) H
2 4 EA AV HR de "ALGAo 3
Aoz YL viAle Aoz I AU
dRE Eol7]l HAMAMe A FzI Fa®
g oA AAFEI} gHAR QA gonm
2 2 Me AYE A0 32U HeE 44
stk :

3939l MEZ = segmented polyurethane$)
peliethane®(Dow Chemical Co.)& A}&s}gid). o)
A 8 & DMAC(dimethylacetamide) &uljol] £3j A
#AA 15% 898 WME Odg FE£IYL L£A99
dipping3tel HHA AFAz7INM AxAZI
o]l H¥E UAF FAs € maA < 20-253
stEgi. AFHorw Y Ay FA= &
EYT €Y lmmAEY H3 cholojz @ HE
7t AU E o2 #FE REY FAYA
A #H 12-14mm7t S EF 3. tfojojx
A SHFYEE ol Ay gL Y9

—164—

Diaphragm

N | =—— Housing

. )

>\,/"-~- Back piate

’7 Outflow port

———

inflow port

a8 1 89y =e Tz

Fig. 1 Schematic view of the blood pump
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Fig. 4 Mock circulatory system used for in vitro
performance test

W) ALEFTh o] of FAASe Axs) 2} W
A% T & 3.5cp, 1.13g/cm’c] Er) P&y
A8 B2 KEud FY#, FEZIY TFA
(drive line)ol Zrz} 92§ 7| (pressure transdu-
cer)E AAstd FTHFA e ¢, HEYY(AP),
HFYFHLAP)E 23 @t Z v El (rotameter)
g o439 FAZES JH woz FAYH 4
AA s &S FFEFL AR K FA(EMF)
AL # o}

=

3. AEER 9 2@

VADS} TE%AE A@e7] dstd VADE ®
AEBFANL TEAAN dEsol wE Y



- BRIPGE H 148, B2 19934E—

o

~" LAP: 5mmHg
~+ LAP:15mmHg

=

.’gﬁ LTl

5 /r" e

3

<3 .

3sk 7

o

Sat % systole : 35 %

o AoP: 100 mmHg

DP: 210 mmHg

SL VP:-40 mmHg
2 ! ] i 1 1 !
30 40 50 60 70 80 9 100 110

Pump rate (beat/min)
a8 5 FHAUSH e g Augse dua
Fol a4
Fig. 5 Relationship between pumb rate and output
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Fig. 8 Waveform of AoP and driving pressure of
pneumatic line
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