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Evaluation of Biocompatibility of Extracorporeal Circuit
-Development of a Quantification Technique using In-vivo Injection of
Tc99m Radioactive Platelets—

Sung Ho, Lee, M.D.*, Kyung Sun, M.D.*, Jai Geol Choi, M.D.*, Ho Sung Son, M.D.*,
Jae Seung Jung, M.D.*, Sang Soo Ahn, B.S.*, Hye Jung Oh, M.S.*, Whan Sung Lee, PhD.*,
Hye Won Lee, M.D.*, Kwang Taik Kim, M.D.*, Yoon Seop Jeong, M.D.**,

Young Ha Kim, Ph.D.***, Hyoung Mook Kim, M.D.*

Background: Blood-foreign interaction cause activation of coagulation and inflammatory
process that may lead to multiorgan dysfunction and determine the surgical outcomes. Of the
methods for assessing the biocompatibility, the platelet adhesion study is considered as the
most valuable evaluation step in blood-foreign interaction. As the most studies have used
in-vitro or ex-vivo conditions, we have developed a technique of quantification for platelet
adhesion on the blood contact surface by using in-vivo injection of radioactive platelets.
Material and Method: A coupled bypass circuit was designed to connect the proximal and
descending thoracic aorta in 6 piglets(20~25 Kg). One side of the circuit tube was consisted
of a heparin coated PVC tube(10mm in ID, n=6, Experimental group), and the other, a
non-heparin coated PVC tube(10mm in ID, n=6, Control group). After cannulation, the blood
was circulated through the circuit for 2 hours. Platelet concentrate was prepared from
homologous pig blood 24 hours before the experiment. The platelet concentrate was
incubated with Tc-99m-HMPAO for 30 min and then centrifuged for 10 min. The
supernatant was discarded and the radio-labeling efficacy was measured. The radio-labeled
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platelet concentrate was mixed with the autologous plasma to make the volume 5 ml, and
the mixture was injected intravenously into the experimental animal. After 2 hour circulation,
5 pieces of the specimen(10mm in length each) were obtained from each PVC tube. The
radioisotopes were counted with a gamma counter(Cobra II, Packard, USA), and the ratio of
radioisotope count was compared between the control and experimental group. Result: The
radioisotope count number was 537.3221.1 Ci/min in the control group and 311.1 184.5
Ci/min in the experimental group(p=0.0104). The ratio between the groups was 1 to 0.58
(p=0.004). Conclusion: In vivo quantification using technetium-99m-HMPAO labeled platelets
is simple and reproducible in evaluating platelet adhesion on a foreign surface. We suggest
this technique to be a useful tool for blood compatibility test.

(Korean Thorac Cardiovasc Surg 2002;35:171-6)

Key word: 1. Biocompatibility materials
2. Circuits
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4. Platelet
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Fig. 1. Cannulation is made at the proximal and descending
thoracic aorta
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Fig. 2. (a) A coupled bypass circuit is constructed by using
Y-connector. Each tube is 10 mm in internal diameter and 1
meter in length. (b) Five specimen are obtained at the same
point from the tubes. Each specimen is 10 mm in length.
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Table 1. Platelet number and Labeling efficiency of
radioisotope
Experimental Animal I M&m IV&V VI
Platelets (103/ul) 875 586 1078 1561
Isotope counts
. upper 68.8 47.9 115.6 64.7
(mCi/min)
lower 7.8 117.6 55.8 70.9
Labeling efficiency (%) 10.0 32,6 71.7 52.3

(SSEM)
findings. The control group shows more cellular adhesion on
the surface

Fig. 3. Surface scanning electron microscopic
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Table 2. Isotope count of each specimen(uCi)

1 il i v v VI
C H C H C H C H C H C H
#1 547.2 138.9 230.1 121.0 521.7 272.0 608.6 372.0 7875 778.5 484.7 197.0
#2 558.2 90.2 181.1 137.0 595.7 350.0 5789 4239 8509 682.0 1068.4 293.0
#3 412.9 141.4 237.6 131.0 3354 260.0 565.8 349.0 838.7 488.0 512.4 289.0
#4 581.1 150.6 165.5 1390  406.6 3370 520.9 358.0 826.7 . 619.0 874.2 287.0
#5 403.3 130.0 159.1 180.0 3104 330.0 549.4 345.5 887.2 602.0 5174 340.0

C, Control; E, Experiment
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Table 3. Average isotope count (Ci) and Ratio

Control Study "~ Ratio
Experiment 1 500.5 130.2 1:0.26
Experiment 2 194.7 141.5 1:0.72
Experiment 3 434.0 309.7 1:0.71
Experiment 4 564.7 369.7 1:0.65
Experiment 5 838.2 634.1 1:0.76
Experiment 6 691.4 281.2 1:041
537.3221.1 311.11845 1:0.5810.20
p=0.0104 p=0.0040
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