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Animal Experiment and Blood Biocompatibility Study of Polymer Valve

Sang Hyun Kim, Ph.D., Yoo Sun Hong, M.D.*, Young Hwan Park, M.D.*, Bum Koo Cho, M.D.*,
Byung-Chul Chang, M.D.*, Meyun Shick Kang, M.D.*

In vivo testings of the monoleaflet polymer valve were performed in seven dogs to prove its blood
biocompatibility. The monoleaflet polymer valve used in this study was developed for short-term usage in
the ventricular assist device. The frame and leaflet of the polymer valve were made of polyurethane. The
inter-aortic valved conduit were implanted in four dogs and the ventriculo-atrial valved conduit was
implanted in one dog. The ventricular assist devices with polymer valve were implanted in two dogs. The
longest survival was 20 days. Main causes of death were bleeding and infection. To examine the blood
compalibility, cach blood sample was collected and RBC, WBC, hematocrit, hemoglobin, platelet and lac-
tic acid dehydrogenase were analyzed. These studies thus far demonstrated that, with further development,
a reliable and inexpensive polymer valve will be used in the ventricular assist device as short term usage.

(Korean J Thorac Cardiovasc Surg 1997 ; 30 : 357-62)
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Fig. 1. Schematic diagram of the monoleafiet polymer valve.
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Fig. 2. Photograph of polymer valve with outer diameters of
22 mm, 18 mm and 16 mm, respectively.
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Fig. 3. Valve conduit made out of polyurethane and Dacron
graft Diameters of valve and graft are 16 mm and 12 mm, re-
spectively.
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Fig. 4. Operative view showing valve conduit implanted in
the descending aorta.

Fig. 5. Photograph showing the animal on the 10th day of
survival.

aApdn o 2E

webe) WA Alg-e zb sebvich ofF g & Fqk A4
sl 2S AR Bt Ay S Ayl ok F
2917} hukstR] Feaf A 3kl shd @ Ate] o]
ok weba] 39 P FAE 9 ke S
Z7HA171 5 A5 siubshAl gholA Al zbsle] -4
A1HE gk & 2 Fake] AR R ¢l A d7isde] s}
go] lsl7] wjFell 7h& vjaple] kg oz 7| A 2}3}
of FEAYHS AT = dF A9 FEARS /Y
sl =d 1 AE7)ZRS 204 o]} (Table 1). 1Y o]
A EF FELE 27 BF SAe] Foha 4= A
A5 Ak A WA L& B AT g F
Ql Al AR 242 (VAD)S] 3]l AHA1ste] A4 shsdc).
T el A e BF AR ZAA]E o] 4] &l A o

— 359 -



Z3ad 9
uEAHEele] SESHH

Table 1. Resuits of animal study of polymer valve
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Table 3. Laboratory results of No. 7 dog

No. Weight | Valve Position Survival | Cause of
(kg) [size (mm) (days) Death
1 12 22 VAD 1 blé@ﬁ?i
o | e | 2 | vap |1 | bleeding
3| 19 | 16 |descoaorta| 6 | bleeding
4| 19 | 16 |descoaottal 0 | amest
SJF_I()_‘_W‘ desc.aorta | 10 | bleeding
6 17 16 RVEJH ‘8 Vﬁinyctigr
7 18 16 desc. ao?t; \5 Tn;cu; ;

Table 2. Laboratory results of No. 5 dog

Pre-operation Post-op., 1 week
RBC{106/mm3) 573 5.43
WBC (10*/mm3) 8.0 28.3
. Platelet (1 O%E—ﬁ_*] 76 - 117 o
Hemoglobin (g/dL) - E R ‘ll? -
Hematoorit®) | %2 | 39
 LDH(U/L) 638\4'“;;7,767127\;:

LDH : Lactic acid dehydrogenase
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LDH : Lactic acid dehydrogenase
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