10415 /02 X

(78

G ebbGeqtnn

United States Patent [
Bell

4,546,500
* Oct. 15, 1985

(11} Patent Number:
451 Date of Patent:

[54] FABRICATION OF LIVING BLOOD
VESSELS AND GLANDULAR TISSUES

[75] Inventor: Eugene Bell, Dedham, Mass.

[73] Assignee: Massachusetts Institute of

Technology, Cambridge, Mass.

[*] Notice: The portion of the term of this patent
subsequent to Sep. 10, 2002 has been
disclaimed.

[21] Appl. No.: 352,585

[22] Filed: Feb. 26, 1982

Related U.S. Application Data

[63] Continuation-in-part of Ser. No. 261,928, May 8, 1981,
Pat. No. 4,539,716.

[51] Int, CL4 ccnnseseensssnensisanes A61F 1/00
[52) US. Cl .coiimrrnnicirsncennens 623/1; 128/1 R;
435/1; 623/2; 623/12; 623/14
[58] Field of Search ................. 3/1, 1.4; 435/240-241,
435/1; 128/DIG. 8

[56} References Cited

U.S. PATENT DOCUMENTS

3,425,418 2/1969 Chvapil et al. ......c.cccvveneeen /14 X
3,883,393 5/1975 Knazek et al. ....... ... 435/240
3,910,819 11/1975 Rembaum et al. ... ... 435/240
3,949,073 4/1976 Daniels et al. ..c..ocoeervevrennne 3/19 X
4,060,081 11/1977 Yannas et al. .... . 128/DIG. 8
4,319,363 3/1982 Ketharanathan ..........ccccoeeune. /1.4

OTHER PUBLICATIONS
Sarber, R. et al., “Regulation of Proliferation of Fibro-

MESH
SLEEVE, /(

blasts of Low and High Population Doubling Levels
Grown in Collagen Lattices”, Mech. Ageing & Dev. 17,
107-117 (1981).

Bell, Eugene et al., “Development and Use of a Living
Skin Equivalent”, J. Plastic & Reconstructive Surgery 67,
386-392 (1981).

Elsdale et al., J. Cell. Bio., vol. 54 (1972), pp. 626-637.
Ehrmann et al,, J. Nat’l. Canc. Inst., vol. 16 (1956), pp.
1375-1403.

Michalopoulos et al., Experm. Cell. Res., vol. 94 (1975),
pp. 70-78.

Primary Examiner—Richard J. Apley

Assistant Examiner—David J. Isabelle

Attorney, Agent, or Firm—Arthur A. Smith, Jr.; David
E. Brook; Leo R. Reynolds

[57] ABSTRACT

A method and apparatus for producing a vessel-equiva-
lent prosthesis is described. A contractile agent such as
fibroblast cells, smooth muscle cells or platelets is incor-
porated into a collagen lattice and contracts the lattice
axially around an inner core. After the structure has set,
additional layers may be formed in an ordered manner
depending on the intended function of the prosthesis.
Alternatively, all the layers may be formed concur-
rently. A plastic mesh sleeve is sandwiched between
layers or embedded within the smooth muscle cell layer
to reinforce the structure and provide sufficient elastic-
ity to withstand intravascular pressure.
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