United States Patent [ [11] 4,376,059
Davis et al. [45] Mar, 8, 1983
[54] II;IITJgCC]%SI_S,LFSOR PREPARING ARTIFICIAL OTHER PUBLICATIONS

[73]

(73]

[21]
[22]
(51]
[52]
[58]
[56]

Inventors: Themas A. Davis, Scotch Plains;
William J. Asher, Fanwood, both of
N.J.

Exxon Research and Engineering Co.,
Florham Park, N.J.

Appl. No.: 139,454
Filed: Apr. 11, 1980

Int. C13 ... B01J 13/02; AOIN 25/28;
A61K 9/50; A61K 9/64

US. CL .cicvicnnrnceentenenne 252/316; 424/36;
424/177

Field of Search ................... 252/316; 424/36, 177

References Cited
U.S. PATENT DOCUMENTS .

3,879,510 4/1975 Kitajima et al. ................. 424/11 X
4,061,736 12/1977 Morris et al. ............ 260/1125 R X
4,133,874 171979 Miller et al. .........u.......... 424/365 X

FOREIGN PATENT DOCUMENTS

873815 6/1971 Canada .....ccoruvrrverernrvnnnnnne 252/316
1540461 2/1979 United Kingdom ................ 252/316

Assignee:

Chang: “Artificial Cells”, Chemtech, Feb. 1975, pp-
80-85.

Chang et al.: “Semipermeable Aqueous Microcap-
sules”, Canadian Journal of Physiology and Pharmacol-
ogy, vol. 44 (1966), pp. 115-128.

Primary Examiner—Richard D. Lovering
Attorney, Agent, or Firm—Edward M. Corcoran

[57] ABSTRACT

A process for preparing artificial red cells comprising
microdroplets of aqueous, stroma-free hemoglobin solu-
tion encapsulated in membranes of polymerized hemo-
globin, said process comprising forming microdroplets
of hemoglobin solution in a continuous oil phase, cross-
linking the hemoglobin at the surface of the microdrop-
lets with a suitable cross-linking agent to form the arti-
ficial red cells and recovering the cells. In one embodi-
ment, a liquid membrane encapsulation technique em-
ploying a water-soluble cross-linking agent is used to
form the cells. In another embodiment an oil-soluble
cross-linking agent is present in the oil phase containing
the hemoglobin microdroplets.
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