(12)

United States Patent

Ekwuribe et al.

US006858580B2

(10) Patent No.:
5) Date of Patent:

US 6,858,580 B2
Feb. 22, 2005

(54

(75)

(73
*)

@D
(22
(65)

G
(52)

(58)

(56)

MIXTURES OF DRUG-OLIGOMER
CONJUGATES COMPRISING
POLYALKYLENE GLYCOL, USES THEREOF,
AND METHODS OF MAKING SAME
Inventors: Nnochiri N. Ekwuribe, Cary, NC (US);
Christopher H. Price, Chapel Hill, NC
(US); Aslam M. Ansari, Rockville, MD
(US); Amy L. Odenbaugh, Morrisville,
NC (US)
Assignee: Nobex Corporation, Durham, NC (US)
Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
Appl. No.: 09/873,797
Filed: Jun. 4, 2001
Prior Publication Data
US 2003/0228275 Al Dec. 11, 2003
Int. CL7 ..o A61K 38/02; A61K 38/17;
CO7K 1/113; CO7K 2/00
US.CL .o 514/2; 514/12; 514/21;
530/345; 530/410; 424/193.1; 568/613;
568/618; 568/622
Field of Search ................................. 514/2, 11, 12,
514/21; 530/345, 410, 424/193.1; 528/425;
554/227; 562/587; 568/613, 618, 622, 623
References Cited
U.S. PATENT DOCUMENTS
3,256,153 A 6/1966 Heimlech ................... 424/476
3,868,356 A 2/1975 Smyth 530/410
3919411 A 11/1975 Glass et al. .............. 424/213.1
3,950,517 A 4/1976 Lindsay et al. .... 930/DIG. 62.1
4,003,792 A 1/1977 Mill et al. ............... 424/193.1
4,044,196 A 8/1977 Huper et al. ................ 526/271
4,087,390 A 5/1978 Shields ....cooeevvveenneennnn. 514/806
4,093,574 A 6/1978 Shields ....ccoeevvvvenneennnn. 514/806
4,100,117 A 7/1978 Shields ....cooeevvvvenneennnn. 424/117

(List continued on next page.)

089 1

1° alcohol extension

FOREIGN PATENT DOCUMENTS

DE 196 32 440 Al 2/1998
EP 0 031 567 7/1981
EP 0511903 4/1992
EP 0483465 Bl 5/1992
EP 0 511 903 A2 * 11/1992
EP 0 483 465 8/1995
EP 0 597 007 10/1996
EP 0621 777 11/1996
EP 0797615 Bl 1/1997
EP 0822 218 A2 2/1998
GB 1492 997 11/1977
JpP 01207320 8/1989
JpP 1 254 699 10/1989
WO W093/01802 2/1993
WO WO095/09831 4/1995
WO WO095/30641 11/1995
WO WO097/14740 4/1997 .. C08G/65/32
WO WO098/07745 2/1998
WO W099/32134 7/1999
WO WO099/65941 12/1999
WO WO 01/12230 2/2001

OTHER PUBLICATIONS

Hinds et al. Synthesis and Characterization of Poly(ethylene
glycol)—Insulin Conjugates. Bioconjugate Chemistry. vol.
11, pp. 195-201 (2000).*

(List continued on next page.)

Primary Examiner—Jeffrey Edwin Russel
(74) Attorney, Agent, or Firm—Moore & Van Allen PLLC;
William A. Barrett

57 ABSTRACT

A non-polydispersed mixture of conjugates in which each
conjugate in the mixture comprises a drug coupled to an
oligomer that includes a polyalkylene glycol moiety is
disclosed. The mixture may exhibit higher in vivo activity
than a polydispersed mixture of similar conjugates. The
mixture may be more effective at surviving an in vitro model
of intestinal digestion than polydispersed mixtures of similar
conjugates. The mixture may result in less inter-subject
variability than polydispersed mixtures of similar conju-
gates.
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