a2 United States Patent

Davies et al.

US007547546B2

US 7,547,546 B2
Jun. 16, 2009

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

(54) PROGENITOR CELLS FROM WHARTON’S
JELLY OF HUMAN UMBILICAL CORD

(75) Inventors: John E. Davies, Toronto (CA); Dolores
Baksh, Mississauga (CA); Rahul
Sarugaser, Toronto (CA); Morris
Hosseini, Braunschweig (DE); Antony
D. S. Lickorish, Toronto (CA)

(73) Assignee: Tissue Regeneration Therapeutics Inc.,
Toronto, Ontario (CA)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by O days.

(21) Appl. No.: 10/961,919

(22) Filed: Oct. 8, 2004
(65) Prior Publication Data
US 2005/0148074 A1l Jul. 7, 2005

Related U.S. Application Data

(63) Continuation-in-part of application No. PCT/

CA2004/000182, filed on Feb. 10, 2004.
(60) Provisional application No. 60/446,275, filed on Feb.

11, 2003.
(51) Imt.ClL
CI2N 5/00 (2006.01)
CI2N 5/02 (2006.01)
CI2N 5/08 (2006.01)
(52) US.CL ..o 435/380; 435/325; 435/366;
435/374; 435/383
(58) Field of Classification Search ....................... None
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
5,919,702 A *  7/1999 Purchioetal. .............. 435/378
7,122,178 B1  10/2006 Simmons et al.

2003/0161818 Al
2004/0136967 Al
2004/0137612 Al
2005/0019911 Al
2005/0158289 Al
2005/0281790 Al
2006/0008452 Al
2006/0193840 Al
2006/0199263 Al
2006/0286077 Al

FOREIGN PATENT DOCUMENTS

WO WO O01/11011 A3 * 4/2001
WO WO02005/001076 6/2005
WO WO 2007/099534 9/2007

OTHER PUBLICATIONS

Mitchell et al., 2003, Stem Cells 21:50-60.*
Etherington et al, 1979, Ciba Found. Symp. 75:87-103.*
Romanov et al., 2003, Stem Cells 21:105-110.*
Minguell et al., 2001, Exp. Biol. Med. 226:507-520.*

8/2003 Weiss et al.
7/2004 Weiss et al.
7/2004 Baksh et al.
1/2005 Gronthos et al.
7/2005 Simmons et al.
12/2005 Simmons et al.
1/2006 Simmons et al.
8/2006 Gronthos et al.
9/2006 Auger et al.
12/2006 Gronthos et al.

Sartore et al., 2001, Circulation Research 89:1111-1121.*

Kurt et al., 2002, Chest 122:326-334.*

Granthos et al., 2000, Proc. Natl. Acad. Sci. USA 97:13625-30.*
Bianco et al., 1999, Experimental Cell. Research 251:257-263.*
Shi et al., 2003, J Bone and Mineral Res. 18:696-704.*

Romanov, Y.A., et al.: Searching for Alternative Sources of Postnatal
Human Mesenchymal Stem Cells: Candidate MSC-Like Cells from
Umbilical Cord, Stem Cells, 21:105-110 (2003).

Mitchell KE, et al.: Matrix Cells from Wharton’s Jelly Forms Neurons
and Glia, Stem Cells, 21:50-60 (2003).

Nanaev, AK, et al.: Stromal Differentiation and Architecture of the
Human Umbilical Cord, Placenta, 18:53-64 (1997).

Pereda, J. et al. New Advances in Human Embryology:
Morphofunctional Relationship between the Embryo and the Yolk
Sac., Medical Electron Miscropscopy, 35:67-78 (2002).

Beckstead, JH, et al.. Enzyme  Histochemistry and
Immunohistochemistry on Biopsy Specimens of Pathologic Human
Bone Marrow, Blood, 57: 1088-1098 (1981).

Beckstead, JH, et al.: Enzyme Histochemistry on Bone Marrow Biop-
sies: Reactions usefil in the Differential Diagnosis of Leukemia and
Lymphoma Applied to 2-micron Plastic Sections, Blood, 55:386-394
(1980).

Canfield, AE, et al.: Osteogenic Potential of Vascular Pericytes, Bone
Engineering [JE Davies (ed)], Toronto, EM Squared, Inc. pp. 143-
151 (2000).

Caplan, Al: Mesenchymal Stem Cells, J. Orthop. Res. , 9:641-650
(1991).

Takechi K., et al.. Ultrastructural and Immunohistochemical Studies
of Whartow's Jelly Umbilical Cord Cells, Placenta, 14:235-245
(1993).

Schoenberg, MD., et al. Studies on Connective Tissue V, Feber For-
mation in Wharton's Jelly, Laboratory Investigation, 9:350-35
(1960).

Parry, EW.: Some FElectron Microscope Observations on the
Mesenchymal Structures of Full-Term Umbilical Cord, Journal of
Anatomy, 107:505-518 (1970).

Friedenstein, Al., et al.. Fibroblast Precursors in Normal and Irra-
diated Mouse Hematopoietic Organs, Exp Hematol, 4:267-274
(1976).

Chacko, AW., et al.: Architecture of Distended and Nondistended
Human Umbilical Cord Tissues, with Special Reference to the Arter-
ies and Veins, Carnegie Institute of Washington, Contributions to
Embryology, 35:135-150 (1954).

Aubin, JE: Bone Stem Cells, J. Cell Biochem Suppl., 30-31:73-82
(1998).

Weiss, L.: Histology: Cell and Tissue Biology. Elseiver Biomedical
(New York), 997-998 (1983).

Tuchmann-Duplessis, H., et al: Hlustrated Human Embryology,
Springer-Verlag (New York) 14-61 (1972).

Naughton, et al., : Fabseb Journal, 11: A19 (1997).

(Continued)

Primary Examiner—Robert M. Kelly
Assistant Examiner—Kelaginamane Hiriyanna
(74) Attorney, Agent, or Firm—Clark & Elbing LLP

(57) ABSTRACT

Human progenitor cells are extracted from perivascular tissue
ofhuman umbilical cord. The progenitor cell population pro-
liferates rapidly, and harbours osteogenic progenitor cells and
MHC-/- progenitor cells, and is useful to grow and repair
human tissues including bone.
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