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Development of small-diameter artificial vascular grafts using Bi-layered
carboxymethyl cellulose-collagen vitrigel

NAKATA, Shunsuke
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Although vascular grafts with more than 6 mm inner diameter are clinically
used with common approval for bypass grafts or replacements, small-diameter artificial vascular
grafts with 4-5 mm inner diameter are unavailable. We developed a rigid membrane which was formed by

vitrification of a bi-layered carboxymethyl cellulose (CMC) and collagen hydrogel (Bi-C-CVM). The
mechanical property of Bi-C-CVM showed a similar tensile strength to porcine blood vessels. In
addition, Bi-C-CVM was able to form into a tube-like structure with 6-mm inner diameter. Bi-C-CVM
will be useful as a basal material for developing medical devices including small-diameter
artificial vascular grafts due to its unique mechanical properties.
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Table 1
Molecular profiles of examined CMCs (CMC1-CMC5).
Type Mw DS Concentration Product no. Lot no. Provider
cMCl1 250,000 0.7 2% w/v 419,311 MKCD5149 Sigma-Aldrich
cMCc2 250,000 0.9 2% w/v* 419,303 MKCB9856 Sigma-Aldrich
cMCc3 250,000 1.2 2% w/v 419,281 MKBZ8581V Sigma-Aldrich
CMC4 90,000 0.7 2% w/v 419,273 MKCG4437 Sigma-Aldrich
CMC5 700,000 0.9 1% w/v 419,338 MKCD0622 Sigma-Aldrich
“ Concentrations are set to the maximum condition which CMCs can be completely dissolved in D-PBS after autoclaving.
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