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Development of Calcification—Resistant Bovine Pericardium with
PEO-SOs (1)
- An implantation study of bovine pericardium at aorta and pulmonary
artery in canine model -

Hyoung Mook Kim, M.D. *, Man Jong Baek, M.D. *, Kyung Sun, M.D. *% Kwang Taik Kim, M.D. *,
In Sung Lee, M.D. *, Hark Jei Kim, M.D. *, Won Kyu Lee, Ph.D. ***, Ki Dong Park, Ph.D. ***

Background: Calcific degeneration is unavoidable in either homo- or heterografts implanted in
the human body. We have developed a calcification-resistant cardiovascular tissue patch using
a novel technique of anticalcification. Material and Method: Fresh bovine pericardium was
harvested at the slaughter house and transfered to the laboratory in Hank’s solution. After
trimming and fixing the pericardium, it was embedded in 4C 0.65% glutaraldehyde for a
week and then washed by phosphate-buffered saline(PBS) of pH 7.4. This prepared
pericardium was then stored in 2.5% sulphonated polyethyleneoxide(PEO-SOs3) - solution for 2
days at room temperature and reversed by 4C NaBH4 solution for 16 hours. To evaluate the
calcification-resistance of surface modified bovine pericardium with PEO-SO;, either glutar-
aldehyde-treated(GA group, n=4) or PEO-SOs;-treated pericardial patch(PEO-SO; group, n=4)
was implanted into adult mongrel dog to reconstruct the main pulmonary artery and the
descending aorta using a partial clamp technique. After 1 month follow-up, the implanted
patches were retrieved to evaluate the pathologic findings and the content of calcium and
phosphorous. Result: The PEO-SO; group showed substantially less retraction and significantly
less calcium deposition than the GA group in both aortic(7.10%1.05 vs. 13.81£2.33 mg/g of
dried tissue) and pulmonary positions(1.55+0.29 vs. 6.72+0.70 mg/g)(p<0.01). Phosphorous
contents were also less in the PEO-SO; group than the GA group significantly, 8.11+1.07
mg/g vs. 1933%+431 mgf/g in the aortic and 2.58+0.40 vs. 12.60*+3.40 mg/g in the
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pulmonary position(p<0.01). Conclusion:

oF2A
1998;31:919-23

These findings suggest that PEO-SO3 modified

bovine pericardium is highly calcification-resistant but further study is needed to evaluate the
long-term biological safety and compatibility of the prosthesis.
(Korezn J Thorac Cardiovasc Surg 1998;31:919-23)
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Table 1. Experimental protocols of anticalcification effects
of PEO-SOS.

1. Comparison of 2 groups
PEO-SO; treated after glutaraldehyde fixation(PEO-S0;3
group)
Glutaraldehyde treated(GA group)

2. Implantation at aorta & pulmonary artery (PA) for 4 wks &
retrieval

3. Analysis of deposited amount of Ca, P & microscopic
pathology

PEO-SOs; sulphonated polyethyleneoxide
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T F RE Yo ¥ wolx ggten, FIFHet
Az Y dg sdze 74" LH SR
itk YA N G54, 22 HAE,

9 £AL dxFolM FA3% cHTable 2, Fig. 4).

b
iy
2
aja
(=
-1n

X He

Fig. 1. Photographs of bovine pericardial patches implanta-
ted at pulmonary artery (upper, black arrow) and descending
aortaflower, black arrow).
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Fig. 2. Calcium content of tissue patches after 4 weeks of
implantion(xp<.05).
GA; glutaraldehyde, PEO-SOs sulphonated polyethylene

oxide, PA; pulmonary artery
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Fig. 3. Phosphorous content of tissue patches after 4

weeks of implantion(+p<.05).
GA; glutaraldehyde, PEO-SOs sulphonated polyethyiene

oxide, PA; pulmonary artery

Table 2. Pathologic findings of patches implanted at
arterial positions

Aorta PA

GA PEO-SO; GA PEO-S0;

Neointima formation
Reendothelialization
Medial hypertrophy
Inflammation
Destruction of tissues

TF+ft 4
S g G

Ffif+¢
Tr+Ttd

Calcific degeneration

PA; pulmonary artery, GA; glutaraldehyde,
PEO-SO3; sulphonated polyethylene oxide
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Fig. 4. Microscopic findings of bovine pericardial tissue
patches in control group after 4 weeks of arterial
implantation. Upper: Total layers of arterial wall including
implanted patch show neointimal formation, destruction of
tissue patch and outer infiitrations of inflammatory cells(H &
E stain, x40). Lower: There is marked calcific degeneration
of tissue patch (H & E stain, Xx200).
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