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Abstract

: In this paper, we described 23 cases of animal experiment with our pneumatic ventricular assist device and new

durability-improvement method. The blood pump consists of blood housing, and back plate made by the injection moldingof isoplast,
and the diaphragm fabricated by dipping of polyurethane solution onto the aluminum mold. Its volume was 75 ml and in-vitro test
showed that maximum output was 4.5 1/min at the 100 mmHg. The adult female sheep with weight of 50 + 10 kg were employed for

the in-vivo experiments and the mean blood flow was sustained at 3.0 1/min.

4 animals survived more than 15 days and the longest

sarvival time was 28 days. In the prior 10 cases, the major causes of death were the tearing of diaphragm at the diaphragm to blood
housing junction. By the new mesh and alumina ball milling methods, the durability was enhanced, and its qualitative and quantitative
improvement was proved via the in-vivo and in-vitro methods. Animal experiments demonstrated that all the physiologic parameters
were maintained within the permissible ranges and no thrombus formation was ohserved through the visual and blood test. The
in-vivo experiments demonstrated our pneumatic ventricular assist device to be one month’s bridge to transplantation device.

Key words : Pneumatic VAD, in-vivo experiment, Durability

M B

H
o
o
<
T

™
et

u
[o 2 o o

e

0

r
o

| 19634 Liotta 9l s} 38
DeBakey 50| 7[A4 AAH
ARE RAgFAC2] 53 71AH
Ao #FEH A7t F43 JFH dA AAA
A Fe F GEeW % IABPY &3
e wR xR AT
g2 2 AAo)ag JviEe
£ 4% 54802 ks BE5 3 9 CH3-6l
AAR2FXNE T wet F4A9 A Ades
o] e, 4EF7E AHEsY TEsle Tgde 3%
X adlel FE7 paaba, Qe wE A #9240 S
v 2EYA7 Hol dA ddHez s wol AMgHm 9
eol, HFEE 0% o4 £2aD AT 22l FER

=
>

oy}

m M H0

o}

PN

T
A
3}

co0oE - fuud
eaziz & #FAe AWl S ool Erbesrl HE
of 3xe o|Fo] BRI L /A Jlom, o# g

o] A7 2001 g% dxdigtu oty e] ez ATEYR
TAAR  AF, (330-714) FHE AAA ShAF A 28
e w o usr FR et iy
Tel : 041)550-3984 Fax 1 041)550-3984
E-mail : pwseo@dankook.ac.kr

Ag ddas] S8l ey 75
Bl W A7) AN wEgA
233 o Astel, B2t A

9o

% st A¢ BEz & 9

A7 s o] AREH
THHOE #a A
sl A Age ERE ¢
o, A &g JAdd

-

o 30 & 0 M

Aega 9o ofde dpdA e i1l
T 1991 e JiHez 1d AAE dev)
Hou(12], HFold & =3 9 U o
2 ANE & ARAow Ay olgo] o
Jgola] A7t Y FAGeZ M BE
Z=d o lon, FA A=A 3
(shock) efell wmxA oh& o
FAEAE H4

LI

o 2

o ot
off 3L K

o

Adg A Aot mT 15U oA
FA A FAFH(blood housing)®t tholo}
(diaphragm) Alole] mtde]l #AEHYM, o2 A3 &
o AAE AYPsIGW. wEtA HAB I P34 S

]
Ha7) A% ATE Adsgon, B AFAE o)



66 ol ¥, olFE, w4, AEY, A4A, FEA

(mesh)$FABM(alumina ball milling)el 23+ ¥={13]2 A&
&) D-H(diaphragm to housing) 7AW Ate]s] AFHE
Zd skt

1 Azge 74

oo AlgE T AAdRzAXE dAd9E, FE5EA
2 A2 FAF] k. FYPEE AR o R Y
& wolA giEWoz wiFE 3L v AT, tolo}t
= I o) E(back plate), 7144 H2Hmechanical valve)2
2 olFojA YrH14] dAFr gt NEHEE ofoliaFols
E(isoplast, Dow Chemical Co, USA)E ARE A& F3% 44
o2 AFsgen, tolotzAe 7 YTy EE=o) 10 wtk
= ol g A 2l (Pellethane, Dow Chemical Co., USA) £94&
85k AFstgth. dolotzy EHE Fr-HA s, ¢dd
=42 A3 Y5t BE=E 20 mpme 2 I AATEA AE
3= AL DEstg ddFrUe thololz 2 20 wt% F s
o] AHAAH JAE wNE ol g3t FFsAT 18 D2
AZXw deddzg Jehgm, §4& Tome]n Ze Tﬂ”ﬂ"ﬂ
A BF EWBLL10mmHg, HEF 65 beats/min. FE-o]g7]
H](S/D(systolic-diastolic) ratio, %719+ o719 A7tk vl-&)
20%, 7ELE 300mmHegE 39S W AU 45¢/min. ©]%49
wE e YeEpdsth

B JdFd Agd #@utozs A4 °1'<‘>‘?lr“‘(23mm ATS
medical Inc, USA)& Algstgen, o/& dAFueio] A3t
1 98t ololaZ@AEE FAFate] wE F AR FF
s sty gl A o 40101] dojut 4= g Fd AL
7] A3k Ale]e *371L 22 BALENES AFE(G wt%)d
YA &Aooz oA ZY3H AA AT

FEANE gEHEx 2 AFHE, FEEE ¢¥ 247
(regulator) 2 &7 Av(chamber)2 T4% o At ?}5‘7%7]54
AES o Pz tololmedz WMEFo|E Ao
oz Hed HUdt KEFL shEsiA sHEH =
150cc®) $%¢ ZFAE, 489G AF oY Alold A 45 9
ge st TEFAZ Aolslr] 948 Aol A= 16bit wlol
ag ZEZY@ICINKC, InteDE AH&3H4 zﬂ&é}ﬁii ,
RS-232C FEEXN A& AL g3l PCee] dAdo] 753 EE 3
gtk EE 855A A HolA e B AdEsY ﬁ‘*%
7] Hgg 22z F Jon, LEDE FX& ‘/}E}‘é‘ 4

a3t

g

ol L -
o
[
=2
N
)

O {, DA AMAIGEEXE HoHEE

Fig. 1. The Blood Pump for the Pneumatic Ventricular Assist Device
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{a) The Size of Mesh

(b} Schematic Diagram of Pore Formation at the Mesh
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Table 1. Animal experiment summary. T.D : table death
. ]

Time
1 9hrs Respiratory failure
2 35days Massive bleeding after chest tube removal
3  10hrs Massive bleeding (uptake cannula removal)
4  6days Massive air embolism (diaphragm tearing)
5 4 hours Massive hemolysis
6 T.D  Respiratory failure due to inadequate ventilation
7 15days Massive air embolism (diaphragm tearing)
8 T.D  Rupture of the return cannula (anastomosis site)
9 T.D  Return cannula anastomosis site tearing
10 “10days Massive air embolism (diaphragm tearing)
11 20days Massive thromboembolism (Accident)
12 2hrs Massive bleeding at LA wall (during canulation)
13 5days Postoperative empyema, pneumonia and sepsis
14 14 hrs Respiratory failure
15 TD  Massive air embolism (disconnection of cannula)
16 4hrs Cannula vascular graft site rupture (Accident)
17  2days Respiratory failure
18 24 days Sepsis, ARDS, multiple septic emboli
19 10hrs Return cannula anastomosis site tearing
20 13 hrs Air embolism, multiple thromboembolism
21  6lrs Respiratory failure during operation
22  9hrs Respiratory failure during operation
23 28days Sudden death
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Table 2. End organ perfusion - within 24 hrs of experiment

Time
Index
after VAD on after 4 hrs after 10 hrs
mentality sedated clear clear
C.L(¢ /min/m') 5.0 5.0 5.1

ABGA 7.35-48.1-208-2 7.49-32-92-23.8 7.5-32-87.8-24.6
GOT/GPT (IU/t ) 186/23 205/26 150/21
BUN/Cr (ng/dt) 18/1.1 19/0.9 18/0.9
total protein{g/de) 5.4 5.8 5.0

T
ar

C.1.1 cardiac index,

ABGA: arterial blood gas analysis,

GOT: glutamine-oxaloacetic transaminase,
GPT: glutamic—pyruvic transaminase,
BUN: blood urea nitrogen,

Cr.: serum creatinine
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Table 3. Thrombotic-hemolytic tendency : within 24 hrs

Item Value
CBC 12100-6.9/13.2~ 290K
fibrinogen( mg/de) 210
FDP (=)
plasma hemoglobin ( mg/d#) 1.3
haptoglobin (me/dé) 20

CBC: complete blood cell count, FDP: fibrin degradation product
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