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Development of Calcification—-resistant Bovine Pericardium with

PEO-SO0s(Il)
~An implantation study of bovine pericardium at artery and peritoneum-

Hyoung Mook Kim, M.D. *, Man Jong Baek, 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 limits durabilities of the bioprosthetic tissues implanted in
the human body. The direct coupling sulphonated polyethyleneoxide(PEO-SO3) to the
bioprosthetic tissues after glutaraldehyde(GA) fixation and the removal of residual aldehyde
groups from the tissues can augment the effect of calcification-resistance. Material and
Method: To study the anti-calcification effect by PEO-SO; modification and the removal of
the residual aldehyde groups of tissues, surface modified bovine pericardia(BP-PEO-SOs) were
preserved in aseptic saline to wash out GA(saline -group) and 0.65% GA solution(GA group).
And then above two groups and PERIGUARD® (Bio-vascular. Co.) (product group) were
evaluated with respects to calcium contents and microscopic findings using in vivo
implantation models at carotid and femoral artery and perifoncum of 8 adult dogs. Result: In
the tissues retrieved from carotid artery, calcium content was significantly decreased in saline
group than in other two groups(saline; 2.89%0.31 vs. GA; 6.14+1.08 vs. product; 22.82%
5.00 mg/g of dried tissue; p<0.05). In the tissues retrieved from femoral artery and
peritoneum, calcium amount was also decreased in saline group than in other two groups, but
not reached the significant difference between groups. On the other hand, the pathologic
findings of pericardial tissues showed marked destructuction in GA group compared to the
other two groups. Ceonclusion: In this study, covalently PEO-SO; bound to bovine
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pericardium decreased calcifications and the anti-calcification effect of BP-PEO-SO; could be
augmented by the washing out the residual aldehyde groups using saline after GA fixation.
Conclusively, the PEO-SO; modified bovine pericardium is highly resistant to calcification
and can be useful for the development of calcification-resistant cardiovascular patches and

valves.
(Korean J Thorac Cardiovasc Surg 1998;31:1023-30)
Key word : 1. Calcinosis
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M = Table 1. Experimental protocols of anticalcification effects
of PEO-SOs.
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HoN—-{CH2)-O(CH2CHz0)n—(CHz)3~NH2 + propane sultone(PST)

1

sulphonated polyethylene oxide(PEO-SO3)
HzN—(CH2)-O(CHCH20)a—~(CHz)a~NH-(CHz)3-SQOsH
(+) (-)

inhibition of zwitterion

(Substitution of ~SOsH to SOsNa)

Na-sulphonated polyethylene oxide (PEO-SOsNa)
Fig. 1. Synthesis reaction of PEO-SQOsNa
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Bovine Pericardium ( BP )
4 'C Hank's solution

0.65% Glutaraldehyde ( GA ) fixation for 1wk

Grafting of BP in 5% NHx-PEO-SOs, pH 11.0 for 2 days
rinsed with PBS(phosphate buffered saline, pH 7.4)
Reduction using NaBHs, 4'C for 16hrs

Surface modified bovine percarium ( BP-PEO-SOs )

Fig: 2. Schematic representation of modification of BP-
PEO-S03
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Fig. 3. Photographs of bovine pericardial patches implanta—
ted at artery (upper, black arrow) and peritoneal defects
(lower, black arrow).
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Fig. 4. Calcium content of tissue patches implanted at
carotid artery after 6 weeks.

p=0.001 between saline and product groups and between
GA and product group.

p=0.680 between saline and GA groups.

GA; glutaraldehyde
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Fig. 6. Calcium content of tissue patches implanted at
peritoneum after 6 weeks. p value; not significant between

groups
GA:; glutaraldehyde
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Table 2. Pathologic findings of patches implanted at
arterial positions

group Saline GA product
Neointima formation ++ ++ ++
Reendothelialization ++ ++ ++
Medial hypertrophy ++ ++ ++
Calcific degeneration ++ +++ +++

+ ; mild, ++;moderate, +++; severe
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Fig. 7. Microscopic findings of bovine pericardial tissue
patches implanted at artery after 6 weeks.

Top & Bottom: Total layers of arterial wall including
implanted patch show neointimal formation, mild destruction
of tissue patch and infiltrations of inflammatory cells in
BP-PEO-SO; group preserved in aseptic saline(Masson's
trichrome stain, X 100) and product group(Elastic stain, X
40).

Middle: There is marked -calcific degeneration of tissue
patch in BP-PEO-SO; group preserved in glutaraldehyde
group (Masson’s trichrome stain, % 400).
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