United States Patent [

Calanchi et al.

US005900252A

5,900,252
May 4, 1999

[(11] Patent Number:
451 Date of Patent:

[54] METHOD FOR TARGETED AND
CONTROLLED RELEASE OF DRUGS IN
THE INTESTINAL TRACT AND MORE
PARTICULARLY IN THE COLON

[75] Inventors: Massimo Calanchi, Monza; Marco
Zema, Como; Gabriele Brunetti; Enzo
Giorgetti, both of Milan, all of Italy
[73] Assignee: Eurand International S.p.A., Italy
[21] Appl. No.: 07/972,660
[22] Filed: Nov. 6, 1992
Related U.S. Application Data

[63] Continuation of application No. 07/644,062, Jan. 22, 1991,

abandoned.

[30] Foreign Application Priority Data
Apr. 17,1990 [IT]  Taly wooooeeoecersemeseeeneeeeeeeeeereonns 20054/90
[51] Imt. CL® ..o A61K 9/16; A61K 9/24;
A61K 9/54
[52] US.ClL ... 424/459; 424/451; 424/457,
424/458; 424/462; 424/464; 424/490; 424/496;
424/497
[58] Field of Search .........ccccccoeecnenenncneee 424/451, 463,
424/464, 474, 489, 490, 457, 458, 462,
494, 496, 497, 459

[56] References Cited
U.S. PATENT DOCUMENTS

4,432,966  2/1984 Zeitoun et al. ....coceeerverieennenns 424/477
4,503,030 3/1985 Edgren et al. ....cccovviivinnnnne 424/473
4,533,562  8/1985 Ikegami et al. .....cocovvvvvrininnnnnn. 427/3
4,797,287  1/1989 Pich et al. .c.ccoveeeeerennrinnccne 424/464
4,800,087  1/1989 Mehta ....c.ccoeevecrueverenrenecncane 424/497
4,808,416  2/1989 Hata et al. ...ccoveveeerrenunrcnncncene 424/497
4,925,676  5/1990 Ghebre-Sellasie et al. ............ 424/470
4,983,401  1/1991 Eichel et al. ...cccccceveevenuevenuccene 424/473
5,026,559  6/1991 FEichel et al. ...c.cccvvveecvenunnnne 424/458
5,238,686  8/1993 FEichel et al. ...ccccevevreccnunnnne 424/461

FOREIGN PATENT DOCUMENTS

148811 7/1985 European Pat. Off. .
212745 3/1987 European Pat. Off. .
239361 9/1987 European Pat. Off. .
277925 8/1988 European Pat. Off. .
342522 11/1989 European Pat. Off. .
1147245 4/1969  United Kingdom .
1468172 3/1977  United Kingdom .
2066070  7/1981  United Kingdom .
2134785  8/1984 United Kingdom .
WO085/03437  8/1985 WIPO.
WO87/01588  3/1987 WIPO .

OTHER PUBLICATIONS

Remington’s Pharmaceutical Sciences, Mack Publishing
1990, pp. 1306-1307.
Rohm Pharm—Eudragit .30 Tech. Sheet, 4 pages, Sep. 1982.

Primary Examiner—Robert H. Harrison

[57] ABSTRACT

The object of the present invention is to obtain a targeted and
controlled release of drugs, the pharmacological action and
absorption of which takes place in the intestine and in
particular in the ileum and in the colon.

To achieve this objective the drug is coated with two
membranes, one having pH dependent solubility and the
other insoluble but permeable to intestinal juices.

As long as the coated drug remains in the stomach and in the
upper part of the intestinal tract, that is as long as the pH is
lower than 5.5, it is not released.

Only when it reaches an environment with a higher pH
(small intestine and/or colon), the pH dependent membrane
dissolves and the release of the drug can begin.

From this moment the second membrane, pH-independent
but permeable to intestinal juices, carries out its action
which is to slow down and control the dissolution of the drug
in the small intestine-colon tract.

8 Claims, No Drawings



