(12)

United States Patent

Suslick et al.

US007217410B2

US 7,217,410 B2
May 15, 2007

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

(54)

(735)

(73)

@
(22)

(65)

(1)

(52)

(58)

(56)

SURFACE MODIFIED PROTEIN
MICROPARTICLES
Inventors: Kenneth S. Suslick, Champaign, 1L
(US); Farah Jean-Jacques Toublan,
Urbana, IL (US); Stephen A. Boppart,
Champaign, IL (US); Daniel L. Marks,
Urbana, 1L (US)
Assignee: The Board of Trustees of the
Universtiy of Illinois, Urbana, IL. (US)
Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 283 days.
Appl. No.: 10/463,833
Filed: Jun. 17, 2003
Prior Publication Data
US 2004/0258759 Al Dec. 23, 2004
Int. Cl.
AG6IK 51/00 (2006.01)
A6IM 36/14 (2006.01)
US.Cl ... 424/1.29; 424/1.11; 424/1.37,
424/1.65
Field of Classification Search ............... 424/1.11,
424/1.29,1.33,1.37,1.65,9.1,9.3,9.4,9.5,
424/9.6,9.7,9.8; 428/402, 402.2
See application file for complete search history.
References Cited
U.S. PATENT DOCUMENTS
4,522,811 A 6/1985 Eppstein et al.
5,294,369 A * 3/1994 Shigekawa et al. ........... 516/97
5,362,478 A 11/1994 Desai et al.
5,439,686 A 8/1995 Desai et al.
5,498,421 A 3/1996 Grinstaff et al.
5,505,932 A 4/1996 Grinstaff et al.
5,508,021 A 4/1996 Grinstaff et al.
5,512,268 A 4/1996 Grinstaff et al.
5,560,933 A 10/1996 Soon-Shiong et al.
5,635,207 A *  6/1997 Grinstaff et al. ............ 424/450
5,639473 A 6/1997 Grinstaff et al.
5,648,506 A 7/1997 Desai et al.
5,650,156 A 7/1997 Grinstaff et al.
5,665,382 A 9/1997 Grinstaff et al.
5,665,383 A 9/1997 Grinstaff et al.
5,914,806 A 6/1999 Gordon IT et al.
5,930,026 A 7/1999 Jacobson et al.
5,972,493 A 10/1999 Iwasaki et al.
6,068,600 A 5/2000 Johnson et al.
6,156,292 A 12/2000 Quay
6,231,834 Bl 5/2001 Unger et al.
6,246,892 Bl 6/2001 Chance
6,246,901 Bl 6/2001 Benaron
6,249,271 Bl 6/2001 Albert et al.
6,262,706 Bl 7/2001 Albert et al.
6,262,833 Bl 7/2001 Loxley et al.
6,264,917 Bl 7/2001 Klaveness et al.
6,264,918 Bl 7/2001 Johnson et al.
6,280,704 Bl 8/2001 Schutt et al.
6,300,932 B1  10/2001 Albert

6,312,304 Bl
6,315,981 Bl
2002/0054912 Al
2004/0058458 Al

11/2001 Duthaler et al.
11/2001 Unger
5/2002 Kim et al.
3/2004 Anker et al.

OTHER PUBLICATIONS

Ai, H., M. Fang, S. Jones &Y. Lvov, “Electrostatic layer-by-layer
nanoassembly on  biological microtemplates:  platelets,”
Biomacromolecules, 3:560-564, 2002,

Amsden, B., “The production of uniformly sized polymer
microspheres,” Pharm. Res., 16:1140-1143, 1999.

Amsden, B. & M. Gossen, “An examination of factors affecting the
size, distribution, and release characteristics of polymer microbeads
made using electrostatics,” J. Control. Release, 43:183-196, 1997.
Barton, J., J. Hoying, & C. Sullivan, “Use of microbubbles as an
optical coherence tomography contrast agent,” Contrast Material
Research Conference, Sep. 12-17, 1999, Woodstock, VT, in Aca-
demic Radiology 9 (Supp. 1):S52-S55, 2002.

Boppart, S., B. Bouma, C. Pitris, J. Southern, M. Brezinski & J.
Fujimoto, “In vivo cellular optical coherence tomography imaging,”
Nature Med., 4:861-865, 1998.

Boppart, S., B. Bouma, C. Pitris, G. Tearney, J. Southern, M.
Brezinski & J. Fujimoto, “Intraoperative assessment of
microsurgery  with  three-dimensional  optical  coherence
tomography,” Radiology, 208:81-86, 1998.

Boppart, S., B. Bouma, C. Pitris, G. Tearney J. Fujimoto & M.
Brezinski, “Forward-imaging instruments for optical coherence
tomography,” Optics Letters, 22:1618-1620, 1997.

Boppart, S., M. Brezinski, B. Bouma, G. Tearney & J. Fujimoto,
“Investigation of developing embryonic morphology using optical
coherence tomography,” Devel. Biol., 177:54-63, 1996.

Boppart, S., M. Brezinski, C. Pitris, & J. Fujimoto, “Optical
coherence tomography for neurosurgical imaging of human
intracortical melanoma, Neurosurgery,” 43:834-841, 1998.
Boppart, S., B. Bouma, M. Brezinski, G. Tearney & J. Fujimoto,
“Imaging developing neural morphology using optical coherence
tomography,” J. Neurosci. Meth., 70:65-72, 1996.

Boppart, S., G. Tearney, B. Bouma, J. Southern, M. Brezinski & J.
Fujimoto, Noninvasive assessment of the developing Xenopus car-
diovascular system using optical coherence tomography, Proc. Natl.
Acad. Sci. USA, 94:4256-4261, 1997.

Bouma, B., G. Tearney, S. Boppart, M. Hee, M. Brezinski & J.
Fujimoto, “High-resolution optical coherence tomographic imaging
using a mode-locked Ti:AI,O; laser source,” Opftics Letters,
20:1486-1488, 1995.

Bouma, B., G. Tearney, C. Compton & N. Nishioka, “High-
resolution imaging of the human esophagus and stomach in vivo
using optical coherence tomography,” Gastrointest. Endosc.,
51:467-474, 2000.

Brezinski, M., G. Tearney, B. Bouma, J. Izatt, M. Hee, E. Swanson,
J. Southern & J. Fujimoto “Optical coherence tomography for
optical biopsy: properties and demonstration of vascular pathol-
ogy,” Circulation, 93:1206-1213, 1996.

(Continued)

Primary Examiner—Dameron L. Jones
(74) Attorney, Agent, or Firm—Evan Law Group LLC

(57) ABSTRACT

A microparticle contains a cross-linked protein shell, and a
surface coating.
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