a2 United States Patent
March

N Y O T R
US006200259B1

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

US 6,200,259 Bl
Mar. 13, 2001

(549) METHOD OF TREATING
CARDIOVASCULAR DISEASE BY
ANGIOGENESIS

(76) Inventor: Keith L. March, 13800 Oakwood Ct.,
Carmel, IN (US) 46032

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

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

(21) Appl. No.: 09/325,229

(22) Filed: Jun. 3, 1999
(51) Int. CL7 oo A61B 17/52
(52)  US. Cl .veecerecreerevnerecenseessesseen 600/9
(58) Field of Search ... 600/9-15
(56) References Cited
U.S. PATENT DOCUMENTS

3,890,953 * 6/1975 Kraus et al. .

3,915,151 * 10/1975 Kraus .

3,921,620 * 11/1975 Nakayama .

4,266,532 * 5/1981 Ryaby et al. .

5,401,233 * 3/1995 Erickson et al. .....cccovvvininnn. 600/14

5,524,624 * 6/1996 Tepper et al. .

5,723,001 3/1998 Pilla et al. .ooovvevinviiinnes 607/68

OTHER PUBLICATIONS

Bassett, “Fundamental and Practical Aspects of Therapeutic
Uses of Pulsed Electromagnetic Fields (PEMFs), ” Critical
Reviews in Biomedical Engineering, vol. 17 Issue 5 (1989),
pp- 451-522.

Norton, “Pulsed Electromagnetic Field Effects on Chondro-
blast Culture,” Reconstr. Surg. Traumat., vol 19 (Karger,
Basel 1985), pp. 70-86.

Detlavs et al., “Experimental study of the effects of radiof-
requency electromagnetic fields on animals with soft tissue
wounds,” The Science of the Total Environment, 180 (1996),
pp- 35-42.

Lin et al., “Effects of Pulsing Electromagnetic Fields on the
Ligament Healing in Rabbits,” J. Ver. Med. Sci.54(5) (1992),
pp. 1017-1022.

Coats, “Pulsed electromagnetic—(short—wave) energy
therapy,” Br. J. Sp. Med., vol. 23, No. 4 (1989), pp. 213-215.
Glassman et al., “Effect of External Pulsing Electromagnetic
Fields on the Healing of Soft Tissue,” Annals of Plastic
Surgery, vol. 16, No. 4 (Apr. 1986), pp. 287-295.
Watkins, “Healing of surgically created defects in the equine
superficial digital flexor tendon: Effects of pulsing electro-
magnetic field therapy on collagen—type transformation and
tissue morphologic reorganization,” Am. J. Vet. Res., vol. 4,
No. 10 (Oct. 1985), pp. 2097-2103.

Yen—Patton et al., “Endothelial Cell Response to Pulsed
Electromagnetic Fields: Stimulation of Growth Rate and
Angiogenesis In Vitro,” Journal of Cellular Physiology, 134
(1988), pp. 37-46.

* cited by examiner
Primary Examiner—Max Hindenburg
57 ABSTRACT

A system and method for treating cardiovascular disease
utilizes electromagnetic fields (EMF) applied by non-
invasive or minimally invasive procedures. The EMF is
applied to existing vascular structure to modulate blood flow
and blood vessel growth in the patient. In one embodiment,
a structure of electromagnetic coils is placed about a desired
treatment zone to apply an EMF to the zone on the order of
10*-10 T. For cardiac angiogenesis, coils can be positioned
on the anterior chest wall and on the back at the level of the
heart. Various coil configurations are contemplated to yield
appropriate field intensities at the treatment zone. In another
embodiment, coils can be implanted within the patient and
placed within or overlying the treatment zone. An EMF
dosage plan can be developed for the patient and specific
treatment zone incorporating several aspects, such as fre-
quency components, the use of a carrier frequency, pulse
shape, duty cycle, and total time exposure to the EMF.
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