United States Patent [19]

Couvreur et al.

[11] 4,329,332
[45] May 11, 1982

[54] BIODEGRADABLE SUBMICROSCOPIC
PARTICLES CONTAINING A
BIOLOGICALLY ACTIVE SUBSTANCE AND
COMPOSITIONS CONTAINING THEM

[76] Inventors: Patrick Couvreur, 8, Avenue de la
Forét, 1970 Wezembeek-Oppem;
Michel Roland, 38, rue Tomberg,
1150 Bruxelles, both of Belgium;
Peter Speiser, 26Wassbergerstrasse,

8127 Forch, Switzerland
[21] Appl. No.: 57,767
[22]  Filed: Jul. 16, 1979
[30] Foreign Application Priority Data
Jul. 19, 1978 [BE] Belgium ...cccovrimviriiveirennnne 189366

[51] Int. CL3 oo AG1K 49/00; A61J 3/00;
A61K 9/26; BOLJ 13/02

E IR UAS TN o R 424/9; 252/316;
424/1; 424/7; 424/22; 424/33; 424/88; 424/89;

424/92; 424/93; 424/94

[58] Field of Search ...............cc... 252/316; 424/33, 9,
424722, 1; 526/297

[56] References Cited
U.S. PATENT DOCUMENTS

2,776,232 1/1957 Shearer, Jr. et al. ........... 526/297 X
2,912,454 11/1959 McKeever ............ .. 260/465.4

3,185,625 5/1965 Brown ... 424/35 X
3,415,758 12/1968 Powell et al. ...l 252/316
3,544,500 12/1970 Osmond et al. ... . 252/316 X
3,660,304 5/1972 Matsukawa ......covevvriinennns 252/316
4,107,288 8/1978 Oppenheim et al. ........... 2527316 X
FOREIGN PATENT DOCUMENTS
1572106 5/1969 France ..o 424/35
49-34299 9/1974 Japan .. 252/316
1516348 7/1978 United Kingdom ................ 252/316
OTHER PUBLICATIONS

Coover, Jr. et al.: “Chemistry and Performance of Cya-

noacrylate Adhesives”, Soc. Plastics Eng. J., 15-413

(1959).

Donnelly et al.: “Ionic and Zwitterionic Polymerization
of N-Alkyl-2-Cyanoacrylates”, Polymer Letters Edi-
tion, vol. 15, pp. 399-405 (1977).

Couvreur et al.: “Nanokapseln: Ein Neuer Lysosomo-

tropischer Tréager”, Acta Pharmaceutica Technologica,
Supplement 7/1978.

Couvreur et al.: “Nanocapsules: A New Type of
Lysosomotropic Carrier”, Febs Letters, 84(2): 323-326,
1977).

Couvreur et al.: “Adsorption of Antineoplastic Drugs
to Polyalkylcyanoacrylate Nanoparticles . . . ”, J. of
Pharmaceutical Sciences, vol. 68, No. 12, Dec. 1979.
Couvreur et al.: “Tissue Distribution of Antitumor
Drugs Associated with Polyalkylcyanoacrylate Nano-
particles”, J. of Pharmaceutical Sciences, vol. 69, No. 2,
Feb. 1980 (199-202).

Kante et al.: “Tissue Distribution of [3H] Actinomycin
D Adsorbed on PolybutylcyanoacrylateNanoparti-
cles,” Internat’l. J. of Pharmaceutics, 7 (1980), 45-53.
Brasseur et al.: “Actinomycin D Adsorbed on Polyme-
thylcyanoacrylate Nanoparticles: . . . ”, Europ. J. Can-
cer, vol. 16, pp. 1441-1445, (1980).

Clayton: “Colloid Aspects of Food Chemistry and
Technology”, J. & A. Churchill, London, 1932, p. 116.
Winnacker et al.: “Chemie Organique”, Paris, 1969, p.
583.

Birrenbach et al.: “Polymerized Micelles . . . ”, J. of
Pharmaceutical Sciences, vol. 65, No. 12, Dec. 1976,
pp. 1763-1766.

Chem. Abstracts, vol. 83, No. 3, Aug. 1975, p. 305,
48195h and 48196j, (Tomoegawa).

Chem. Abstracts;, vol. 88, No. 18, May 1978, p. 322,
126303m, (Couvreur et al.).

Chem. Abstracts, vol. 88, No. 24, Jun. 1978, p. 426,
177057s, (Marty et al.).

Chem. Abstracts, vol. 89, No. 8, Aug. 1978, p. 334,
65167s, (Kreuter).

Primary Examiner—Richard D. Lovering
Attorney, Agent, or Firm—Beveridge, DeGrandi &
Kline .

[57] ABSTRACT

Biodegradable particles, with a diameter smaller than
500 nanometers, formed by the micellar polymerization
of an alkyl-cyano-acrylate where the term “alkyl”
means a lower alkyl radical having 1 to 4 carbon atoms
and containing a biologically active substance.
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