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Design & Animal Experiment of Artificial Oxygenator

Hyoung Mook Kim, M.D.,* Joo Hyun Kim, M.D_** Kwang Taek Kim, M.D_*
Young Ho Choi, M.D.,* Sung Soo Chae, M.D.* and Chul Sei Lee, M.D.*

We have designed a new type of bubble oxygenerator (KOREA-KIM VENOTHERM OXYGENATOR)
made of PVC sheet and deforming mesh incorporated in the heat exchanger, and evaluated in experi-
mental animal for the analysis of it's efficiency.

The Oxygenator has low priming volume with high flow rate up to 6 L/min, and efficiency of heat
exchanger was excelient as 1-1.5°C/min on cooling and heating. 8 dogs, average B.W. of 13.25 Kg, were
used as test animals for the oxygenator using total cardiopulmonary bypass method under moderate to
deep hypothermia.

Average priming volume of 1317 ml with 30% hemodilution method was perfused with an average
of 1.1-3.0 L/min.M? of arterial blood and pure oxygen at a rate of 2-3.4 L/min for 49.6 minutes con-
tinuously in average.

During total cardiopulmonary bypass, average PaO, was 159.8+60 mmHg, PaCO? 41.0+3 mmHg
respectively under 5Sa0, over 96% with systolic arterial pressure of 70 mmHg and CVP of 5-10 cmH, O.
Plasma free Hemoglobin was 7.0t4 mg/di with 25% drop of hemoglobin and hematocrit at the end of
cardiopulmonary bypass.

This KKV Oxygenerator was observed to have exceilent capability of oxygen and carbondioxide
gas transfer with small amount of blood trauma, and the efficiency of heat exchanger was satisfactory
during cooling and rewarming of the bubbled blood.

Disadvantages have included the somewhat poor deforming effect due to loose PVC fiber mesh, the
extracompact character of Teflon filters, and the rough Inner surface of the heat exchanger copper

pipes.
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Fig. 1. Schematic drawing of KOREA-KIM VENO-

THERM OXYGENATOR.

Fig. 2. K-K-V Oxygenator primed with hemodilution

method on the Polystan pump



Fig. 3.

Close up view of ‘‘Heart Exchanger’’.

2. JHESE

AYFEL T4 A2 8=l Ao sigd A
3¢ 12~20kg(HT 13.25kgleldd m, 4+ F4H4
o] 4§38 o
Agad 4988 124 7 447 4ol 4 Keta-
mine$ 1mg/kg2 JAFAM A3 $H3L 54
Sy 3t FAldl FAsta, Frte QA o HAE F4)
T 4 U E &g

AA A2 ab A
g vhevels,

AaAegel F4 Hugt &
AA =G nFHel AT FHote

elE GOULDS3 4} Cardiac output computer (Mo-
de!l No.SP 6010)¢l #A=zjsted 4HF A& AUSHEE
shgnt B e S8 S48 8w AYstd ¥ E
293, A5 A 2xAF At #H2aA
o 1 EE Aok

3, H2=g

ol F A 3Edle sk A 1-2veldlg Ay
g A4 &l 2pints 2 Lactated Ringer® 100 -
640ml (¥ & 31TmDE T st TR Ao 4 3,
Z7t2 Mannitol 1 Gm/kg, Epsylon 12.5 mg/kg,De
xamethasone 1 mg/kg,12% NaHCO; 1.5 mEq/kg,
283 KCl3 Calcose & A4 Aatol whel 719
24

dlstalg 3meg/kg R AY F4bEe] 2FYE =%
stz F sbwel e A g, FE AE AAMNE AF
st AA e xEsn FAYE T TR Ay
s ag Abdstad 72 AYdea 2y F - A
3 2ol A

A £ouFlE T%o|%AE F4bEl AU 53FE
AxAH a, ssgE E477] s 10F gy
obE W & shakAlZvh AR FAHY 2E 37T
Wejell 4 S8 AdeRe AFgn, 5¢F FHd 3 FY
€ Aubsle kA AN EHE HF 49.6 % Fob Al Y
Yob FHYF YL 0.55-1.5L/min(77.36 ml/min /
kgigz, dF Al e £ 44EF 2-34L/min(4 2
24TC) 2 £3§c}(Table 1).

d

4. dgvdy

AN g 2334 AF Ad FEA A 24 2

Table 1. Summary of Extracorporeal Circulation using K-K-V Oxygenator & Rygg-Kyvsgaard roller pump

B.W. Priming Vol. Flow rate Rectal 0, flow  Pref. time
No. (Kg)  (mD (L/min)  temp(°T) (L/min)  (min) Remark
1 15 1225 0.6~ 144  29-40 2-4 60 Bleeding
2 i2 1180 0.5-1.2 21-38 2-4 76 (Disconnection)
3 17 1540 0.6 - 1.8 2640 2-4 57
4 20 1620 0.6 - 2.0 3140 2-3 52
5 18 1430 05-1.8 34-39 2-3 45
6 15 1250 0.6 - 14 3139 2-3 37
7 13 1140 05-1.2 32-38 2.3 23 Thrombosis
3 12 1100 0.5-1.2 33-39 2-3 47 (Filter)
mean 13.25 1317 0.55 - 1.5 29.7-39.2 2-3.4 49.6
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Fig. 4. Effect of heat exchanger of KKV Oxygenator.
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