
(19) United States 
US 20050216062A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/0216062 A1 
Herbst (43) Pub. Date: Sep. 29, 2005 

(54) MULTI-FUNCTIONAL ELECTRICAL 
STIMULATION SYSTEM 

(76) Inventor: Ewa Herbst, Edgewater, NJ (US) 
Correspondence Address: 
WILMER CUTLER PICKERING HALE AND 
DORR LLP 
399 PARKAVENUE 
NEW YORK, NY 10022 (US) 

(21) Appl. No.: 10/706,844 

(22) Filed: Nov. 12, 2003 

Related U.S. Application Data 

(63) Continuation of application No. 09/507,873, filed on 
Feb. 22, 2000, now Pat. No. 6,684,106, which is a 
continuation of application No. 09/013,049, filed on 
Jan. 27, 1998, now Pat. No. 6,029,090. 

(60) Provisional application No. 60/034.869, filed on Jan. 
27, 1997. 

Publication Classification 

(51) Int. Cl. .................................................... A61N 1100 
(52) U.S. Cl. .................................................................. 607/2 

(57) ABSTRACT 

A multi-functional electrical Stimulation (ES) system 
adapted to yield output signals for effecting faradic, elec 
tromagnetic, or other forms of electrical Stimulation for a 
broad spectrum of different biological and biomedical appli 
cations. The System includes and ES Signal Stage having a 
Selector coupled to a plurality of different Signal generators, 
each generator producing a signal having a distinct shape 
Such as a Sine, a Square or Sawtooth wave or a simple or 
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complex pulse form, the parameters of which are adjustable 
in regard to amplitude, duration, repetition rate and other 
variables. The signal from the selected generator in the ES 
Stage is fed to at least one output stage where it is processed 
to produce a high or low voltage or current output of a 
desired polarity whereby the output stage is capable of 
yielding an electrical Stimulation Signal appropriate for its 
intended application. Also included in the System is a 
measuring Stage which measures and displays the electrical 
Stimulation Signal operating on the Substance being treated 
as well as the outputs of various Sensors which Sense 
conditions prevailing in this Substance whereby the user of 
the System can adjust it to yield an electrical Stimulation 
Signal of whatever type he wishes and can then observe the 
effects of this signal on a Substance being treated. 
A multi-functional electrical Stimulation (ES) system 
adapted to yield output signals for effecting faradic, elec 
tromagnetic, or other forms of electrical Stimulation for a 
broad spectrum of different biological and biomedical appli 
cations. The System includes and ES Signal Stage having a 
Selector coupled to a plurality of different Signal generators, 
each generator producing a signal having a distinct shape 
Such as a Sine, a Square or Sawtooth wave or a simple or 
complex pulse form, the parameters of which are adjustable 
in regard to amplitude, duration, repetition rate and other 
variables. The signal from the selected generator in the ES 
Stage is fed to at least one output stage where it is processed 
to produce a high or low voltage or current output of a 
desired polarity whereby the output stage is capable of 
yielding an electrical Stimulation Signal appropriate for its 
intended application. Also included in the System is a 
measuring Stage which measures and displays the electrical 
Stimulation Signal operating on the Substance being treated 
as well as the outputs of various Sensors which Sense 
conditions prevailing in this Substance whereby the user of 
the System can adjust it to yield an electrical Stimulation 
Signal of whatever type he wishes and can then observe the 
effects of this signal on a Substance being treated. 
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FIG. 4A 
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