United States Patent [

{t1] Patent Number: 4,979,959

Guire 451 Date of Patent:  Dec. 25, 1990
[54] BIOCOMPATIBLE COATING FOR SOLID
SURFACES OTHER PUBLICATIONS
P. Guire, et al., “Photochemical Coupling of Enzymes
[75] Inventor: Patrick E. Guire, Eden Prairie, Minn. to Mammalian Cells”, 1977, pp. 131-11341.3 4
73] Assi . Bio-Metric S Inc.. Ed P. Guire, et al., “Stepwise-Crosslinking Reagents for
(73] Assignee P:;riee Mt;nny:stems, ¢ Eden Photocoupling of Enzymes and Lectins to Mammalian
’ Cells”, 1977, pp. 1051-1054.
[21] Appl. No.: 349,884 P. Guire, “Stepwise Thermophotochemical Crosslink-
. ing for Enzyme Stabilization and Immobilization”,
[22] Filed: May 5, 1989 1978, pp. 63-70.
P. Guire, “Photochemical Immobilization of Enzymes
Related U.S. Application Data and Other Biochemicals”, (ed. Klaus Mosbach 1976),
[63] Continuation of Ser. No. 920,567, Oct. 17, 1986, aban- pp- 280-288.
doned. Primary Examiner—Randall L. Green
Assistant Examiner—Paul Prebilic
5 .
[51] Imt. CLS .coeciieiirinne AG61F 2/54; A61F 2/16 Attorney, Agent, or Firm—James R. Haller; Mary P.
[52] U.S. CL 623/66; 623/1; Bauman; Gregory P. Kaihoi
623/6; 623/11; 435/176; 435/180; 351/160 H ’ ’
[58] Field of Search .............cc....... 623/1, 11, 5, 6, 66; [57] ABSTRACT
128/DIG. 8; 435/176, 180; 351/160 R, 1237}[2; The biocompatibility of biomaterials having solid sur-
/ faces is improved through coating the same with bi-
[56] References Cited ocompatible agents where the_ biocompatiple agents are
covalently bonded to the solid surface via a chemical
U.S. PATENT DOCUMENTS linking moiety. The method for modifying the solid
3,808,113 4/1974 Okamura et al. .....cocoeeervrerences 623/1 surface to improve biocompatibility employs molecules
3,910,296 10/1975 Karageozian et al. 351/160 H of a biocompatible agent and a chemical linking moiety
3,955,012 5/1976 Okamura et | IR 351/160 H possessing a photochemically reactive group capable
3,959,078 5/1976 Guire 195/63  upon activation of covalently bonding to the solid sur-
4,007,232 2/1977 Smith, TI oo 195/68  face and possessing a different reactive group as capable
:,é%, 9 7/1979 Mlyam et al. coeccrerernecnenes 435/180 upon activation Of Covalently bOﬂdlng to Separate mole-
,240,163 12/1980 Galin 623/6 1 f the bi tibl t. O £ th :
4378224 371983 Nimni 6t al. oo 8794 CUleS Of the biocompatible agent. One of the groups 1s

4,378,435 3/1983
4,451,568 5/1984
4,500,676 2/1985
4,526,714 7/1985
4,526,909 7/1985
4,530,974 7/1985
4,536,179 8/1985
4,563,350 1/1986 Nathan et al. .........
4,589,881 5/1986 Pierschbacher et al
4,642,120 2/1987 Nevo et al. ............ .. 623/66
4,715,858 12/1987 Lindstrom .......coeecesernsnenns 623/5
4,716,122 12/1987 Scheefers ......
4,828,563 5/1989 Miiller-Lierhei

Takagi et al. ....coevevvenrnercunanas

unresponsive to activation by a stimulus to which the
other group is responsive. The method comprises ap-
plying stimulus to sequentially activate the groups and
covalently bind the different reactive group of the link-
ing moiety to the molecules of the biocompatible agent
and to photochemically covalently bind the linking
moiety to the solid surface with a sufficient population
density to enable the molecules of the biocompatible
agent to effectively shield the solid surface and to pro-
vide a biocompatible surface.
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