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[57] ABSTRACT 
An improved iontophoretic device for introducing an 
ionic substance into body tissue. A compact casing 
contains all the electronic circuitry necessary for gener 
ation and control of an iontrophoretic current. Stainless 
steel electrode plates are mounted directly on the casing 
and are electrically coupled to the electronics within. 
The device may be used in a simpli?ed iontophoretic 
procedure: adhesive pads containing the ionic substance 
to be driven into the body tissue are applied to the 
stainless steel plates and the entire iontophoretic device 
is then af?xed to the body by the adhesive pads and a 
safety strap, thus permitting normal patient movement 
during the iontophoretic process. 

6 Claims, 2 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration . 
see 35 U.S.C. 157. 
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IONTOPHORTETIC DEVICE 

CROSS-REFERENCE TO CO-PENDING 
APPLICATION 

Reference is made to commonly assigned U.S. appli 
cation Ser. No. 241,150 by Spevak, Lattin and Jevne for 
an Iontophoretic Electrode, which discloses electrodes 
suitable for use with the iontophoresis device claimed 
below. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention in general relates to the ?eld of ionto 

phopretic introduction of ionic substances into a body, 
and more particularly concerns an improved device 
which simpli?es the iontophoretic administration of 
ionic substances, and permits a patient to be normally 
ambulatory during the administration of the substance. 

2. Description of the Prior Art 
Iontophoresis is a method for introducing ionic sub 

stances into a body. The method utilizes direct electri 
cal current to drive the ionized substances, such as 
chemicals or drugs, through the intact skin or other 
body surface. This has proven to be very useful in nu 
merous medical applications. See U.S. Pat. Nos. 
3,991,755 issued to Jack A. Vernon, et a1, 4,141,359 
issued to Stephen C. Jacobson et al. Prior art iontopho 
retic devices generally comprise an iontophoretic cur 
rent generator and a pair of electrodes. The electrode 
containing the ionic substance to be introduced into the 
body is generally known as the active electrode while 
the other electrode is called the ground or indifferent 
electrode. The current generator is generally a hand 
held or table-supported instrument and the electrodes 
are connected to the generator by means of wires. The 
electrodes, especially the active electrodes, generally 
are relatively complex devices, including a cup or other 
receptacle for holding a ?uid solution of the ionic sub 
stance in contact with the body, a means for making 
electrical contact with the solution, and a means for 
holding the electrode ?rmly to the body. Such elec 
tronic devices also require the use of some means for 
introducing the solution containing the ionic substance 
into the electrode receptacle, such as a syringe. Rela 
tively high skill levels are thus required for the use of 
the prior art iontophoretic devices (compared for exam 
ple to the skill required to apply a bandage). These 
devices also require the patient to remain in a ?xed 
location during iontophoretic processes, which is a 
decided disadvantage since the process generally takes 
time on the order of minutes or sometimes, hours. 

U.S. Pat. No. 4,141,359 discloses a compact iontopho 
retic device in the embodiment shown in FIG. 2 and 
discussed in Example I of that patent. In this device the 
grounding electrode is mounted on the current genera 
tor housing and me indifferent electrode is connected to 
the housing by a wire. This device may be entirely 
mounted on the body of the patient and thus, presum 
ably some motion of the patient is possible while the 
device is in use. However, the use of this device still 
requires a relatively high level of skill and care since the 
electrodes are of the ?uid gel-type. In addition, the 
gel-type electrodes are subject to some movement on 
the skin, and the wire can be snagged during movement. 
Thus, this device does not readily lend itself to ambula 
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2 
tory type applications, especially in the case of young 
children who tend to have highly mobile limbs. 

SUMMARY OF THE INVENTION 

The invention provides a device for use in ionto 
phoretically introducing an ionic substance into body 
tissue comprising a casing containing an electric current 
source, a ?rst electrode plate means mounted on the 
casing for receiving a ?rst electrode element and for 
electrically coupling the ?rst electrode element to the 
current source, and a second electrode means mounted 
on the case and coupled to the current source. Prefera 
bly the second electrode means is also a plate means for 
receiving a second electrode element. Preferably the 
plates are composed of stainless steel. The casing and 
plate combination forms an integral unit that can sur 
vive considerable abuse and requires little care. The 
device may be utlized by applying adhesive electrode 
pads to the metal plates and then applying the entire 
unit to the body in a manner similar to the application of 
a self-adhesive bandage. Thus this iontophoretic device 
lends itself to rapid use and reuse that, for the ?rst time, 
makes iontophoretic devices available for ambulatory 
therapeutic and diagnostic uses. 
A safety strap may be ?xed to the casing for further 

securing the device to the body; the safety strap is par 
ticularly useful when the electronics of the current 
source are relatively bulky, but as the electronics are 
reduced, as for example when custom microelectronic 
circuits and power sources are used, the safety strap 
may be eliminated. 
Numerous other features, objects and advantages of 

the invention will become apparent from the following 
detailed description when read in conjunction with the 
accompanying drawing. 
BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawing: 
FIG. 1 is a partially cut away side view of a preferred 

embodiment of an iontophoretic device according to 
the invention showing one adhesive electrode pad in 
place on the device; 
FIG. 2a is an end view of an adhesive electrode as it 

may be manufactured and sold; 
FIG. 2b shows the electrode pad of FIG. 2a just prior 

to its application to a preferred embodiment of the in 
vention; 
FIG. 3 is a bottom view of the device of FIG. 1; 
FIG. 4 is a top view of the device of FIG. 1; 
FIG. Sis a block diagramatic illustration of circuitry 

for an iontophoretic device; 
FIG. 6 is a block diagramatic illustration of the pre 

ferred electronic circuitry for producing the iontopho 
retic current; and 
FIG. 7 is a a more detailed diagramatic illustration of 

the electronic circuitry of FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A cut away view of an exemplary embodiment of the 
invention is shown in FIG. 1. Casing 10 contains elec 
tric current source 11 which includes a battery power 
source 12 and an electronics package 15. The electric 
current source 11 is coupled via leads 17 and 19 to 
electrode plate means 20 and 21 respectively. 
The embodiment of the invention shown in FIG. 1 

may be prepared for use by applying electrode ele 
ments, such as shown in FIGS. 20 and 2b to electrode 
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plates 20 and 21. The electrode 25 comprises a sheet-like 
adhesive pad 28 having protective backing sheets 30 
and 31 covering its broad surfaces as shown in FIG. 2a. 
In FIG. 2b the protective sheet 30 has been removed 
exposing the adhesive surface 32. The pad 28 may be 
then applied to one of the electrode plates of the device 
such as 21. In FIG. 1 the pad is shown in ghost at 28a in 
the position it would occupy when applied to plate 21. 
The entire device may then be applied to the body. It is 
understood that “body” is used in its most general sense 
and includes plant, animal and human bodies. 
Adhesive pads such as 35 and 28 are composed of an 

ionic substance admixed with an adhesive. When the 
device of FIG. 1 is applied on the body with the lower 
surfaces such as 38 of the pads against the body and the 
device is turned on, the ionic substance in one or both of 
the pads is driven into the body. For example, if the 
ionic substance that is desired to drive into the body is 
a positive ionic substance, a pad containing this sub 
stance may be placed on the positive electrode plate 20 
and an indifferent electrode pad in which the ionic 
substance may be a salt such as sodium chloride, which 
has ions of both positive and negative polarity, may be 
placed on the negative electrode. The electrode pads 
such as 28 and 35 and the backing sheets, such as 30 and 
31, may be color-coded for identi?cation and/ or may be 
marked with positive or negative symbols to clearly 
identify which of plates 20 and 21 they should be ap 
plied to. The adhesive pads such as 28 and 35 are more 
fully discussed in US patent application Ser. No. 
241,150 now abandoned, a companion application to the 
present application. 
Turning attention to FIG. 3 a bottom view of the 

device according to the invention is shown. It is seen 
that in this embodiment the plates 20 (shown covered 
with pad 35 in FIG. 3) and 21 are of generally square 
shape, although any shape may be chosen. The negative 
sign on plate 21 is shown. A positive sign on plate 20 is 
covered by pad 35. Plates 20 and 21 are separated by a 
raised ridge 50, portion of housing 10, which ridge 50 
ensures the electrical separation of pads 35 and 28a. As 
can be seen in FIG. 1, ridge 50 extends below the sur 
face of plates 20 and 21 but does not extend as far as the 
surfaces 38 and 39 of pads 35 and 28a. Should the ionto 
phoretic device be attached to the limb or other portion 
of the body with such force that pads 35 and 28 become 
compressed, or if pads 35 and 280 should become dis 
placed in a horizontal direction from their correct posi 
tion, ridge 50 prevents their physical contact which 
would short out the iontophoretic circuit. Ridge 50 also 
assists in the rapid application of pads such as 35 and 
28A to plates 20 and 21. 

Strap 55 is provided to assist in holding device 11 to 
the body to which the device is applied. Strap 55 is 
attached to strap anchor 56 on housing 10. In the em 
bodiment shown, strap 55 is a material which adheres to 
itself, such as VELCRO TM. It attaches to itself after 
circling the limb or other body portion, and thus only 
one strap anchor 56 is necessary. Strap 55 is provided 
because in the embodiment shown, housing 10, battery 
12 and electronics 15 have sufficient mass so that the 
device might become separated from the body during 
rapid movements of the limb or other body portion to 
which it is applied. The invention contemplates that 
circuitry 15 and power source 12 may be made ex 
tremely small and of relatively low mass using state of 
the art technolOgy, in which case strap 55 may be elimi 
nated. 
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4 
As shown in FIG. 4, OFF/ON switch 60 and light 

emitting diode (LED) 61 protrude through housing 
10. Switch 60 is used to activate the iontophoretic de-‘ 
vice. Diode 61 serves to indicate whether the current is 
on or off and provides battery life indication. These 
shall be discussed below in more detail in connection 
with the electronic circuitry. 
Turning to FIG. 5 there is shown a block diagram 

matic illustration of the iontophoretic circuit. This cir 
cuit includes current source 70 which is electrically 
coupled through coupling means 71 and 72 to elec 
trodes 73 and 74. For purposes of illustration, electrode 
73 is labeled the active electrode while electrode 74 is 
labeled the indifferent electrode, although the positions 
could be reversed. Coupling means 71 and 72 may be 
wires or any other means for electrically coupling the 
current source and the electrodes. 
FIG. 6 shows a more detailed block diagrammatic 

illustration of the electrical circuit employed in the 
embodiment of the invention disclosed in reference to 
FIGS. 14. Turning the switch 60 (not shown in FIG. 6) 
on activates Timer Control Circuit 80. Timer Control 
Circuit 80 provides a signal to Battery Life-ON/OFF 
Indicator Circuit 84 which, in turn, activates light-emit 
ting diode 61 provided that the battery voltage is above 
a predetermined level which is considered to be suffi 
cient to reliably operate the device. Timer Control 
Circuit 80 also provides a signal to Current Control 
Circuit 82. Current Control Circuit 82 responds to a 
signal from Timer Control Circuit 80 to ramp/on the 
iontophoretic current; that is, the iontophoretic current 
is turned on gradually from 0 value up to the full cur 
rent value. This prevents burning, shocking or other 
unpleasant sensations when the current is turned on. 
The iontophoretic current is applied from Current Con 
trol Circuit 82 to electrodes 86 and 88. In the embodi 
ment shown the current is such that it ?ows from active 
electrode 86 through the body to indifferent electrode 
88; in other embodiments the electrodes or the direction 
of the current may be reversed. 
The dosage of ionic substance which is applied to the 

body is controlled by Timer Control Circuit 80 and 
Current Control Circuit 82. Current Control Circuit 82 
provides a constant current output to the electrode 
which is, within impedance range and as limited by 
supply voltage, independent of the load between elec 
trodes 86 and 88, which is generally the skin impedance. 
Thus, the amount of ionic substance driven into the 
body by the current will be constant in time. In this 
manner control of the time over which the current is 
applied controls the dosage. After a predetermined 
amount of time Timer Control Circuit 80 applies a sec 
ond signal to Current Control Circuit 82 which causes 
Current Control Circuit 82 to turn the iontophoretic 
current off. At the same time a second signal is passed 
through Battery Life-ON/OFF Indicator Circuit 84 
which causes the circuit to turn LED. 61 off. 
The electronics for the circuit of FIG. 6 is shown in 

detail in FIG. 7. Switch 60 connects ground 90 and an 
input line 91 connecting to each of the subcircuits. 
Timer Control Circuit 80 comprises 0.1 microfarad 

capacitor 80B 1 megohm resistor 80C and 80D, NOR 
gates 80E through 80H, 910 kilohm resistor 80I, 560 
kilohm resistor 80], 0.056 microfarad capacitor 80K, 3.3 
megohm resistor 80L, and ripple counter 80M. 
As is well known in the literature, a NOR gate is an 

electronic device with one output and two or more 
inputs. If either of the inputs to a NOR gate is the posi 
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tive circuit voltage (6 volts in the case of the present 
circuit), referred to as the logic “1” state, then the out 
put of the NOR gate is the ground voltage convention- ‘ 
ally referred to as the logic “0” voltage. If all the inputs 
are in the logic “0” state, then the signal at the output is 
a logic “1” state. The conventional provisions of power 
supply voltages and ground voltages to the NOR gates 
are not shown. 

Capacitor 80A is connected between switch 60 and 
the positive 6 volt voltage terminal 80N. Capacitor 80A 
is a 33 microfarad ?lter capacitor whose purpose is to 
reduce circuit noise. Capacitor 80B is connected be 
tween the high voltage side of capacitor 80A and the 
upper input terminal to NOR gate 80E, which terminal 
is also connnected to switch 60 through resistor 80C. 
NOR gates 80B and 80F are cross-coupled in a standard 
con?guration for a ?ip-?op circuit. The output of NOR 
gate 80E is connected to the upper input to NOR gate 
80F. The lower input to gate 80F is connected to the 
Q14 counter (No. 3 pin) output of ripple counter 80M, 
the output of NOR gate 80F is connected to the two 
inputs of gate 80G and to the lower input of gate 80E, 
the latter input also being connected to switch 60 
through resistor 80D. The output of NOR gate 80G is 
connected to the RESET input (No. 12 pin) of the 
ripple counter 80M and also to both inputs of NOR gate 
80H. Resistors 801 and 80] are connected in parallel 
between the No. 10 pin of ripple counter 80M and one 
side of capacitor 80K, which is also connected through 
resistor 80L to the No. 11 pin of ripple counter 80M. 
The other side of capacitor 80K is connected to the No. 
9 pin of ripple counter 80M. The No. 8 pin of ripple 
counter 80M is connected to ground through switch 60 
while the No. 16 pin is connected to the +6 volt supply 
80N. Ripple counter 80M is a CD 4060 counter divider 
available from RCA Solid State Division, Box 3200, 
Somerville, N.J., 08876. The output of NOR gate 80H is 
applied to the Current Control Circuit which will be 
described below. 
When switch 60 is closed the inputs to NOR gate 80G 

will be at a logic “0” since they are connected to ground 
through resistor 80D, and no current is initially ?owing 
in the line. The output of gate 806 will thus be a logic 
“1” which resets ripple counter 80M setting the Q14 
output to a logic “0”, and thus the lower input to gate 
80F to a logic “0”. At the same time, a current will 
begin ?owing in the circuit from positive terminal 80N 
through resistor 80C to ground (charge will be building 
on capacitor 80B) which will set the upper input termi 
nal to NOR gate 80E at a logic “1”. The output of gate 
80E is thus forced to a logic “0” which is applied to the 
upper input of gate 80F. The two inputs to gate 80F 
being a logic “0” the output will switch to a logic “1”. 
This causes output of gate 80G to go to a logic “0”, 
which releases the RESET on ripple counter 80M 
which permits it to begin counting and at the same time 
causes the output of gate 80H to switch from a logic “0” 
to a logic “1”. While ripple counter 80M is counting 
upper input to NOR gate 80E falls to a logic “0”, how 
ever the output of the gate is maintained at a logic “0” 
because the lower input to the gate is held at a logic “1” 
as long as the lower input of gate 80F is held to log “0”. 

Ripple counter 80M is driven by an oscillator circuit 
consisting of resistors 80L 80.1, 80L and capacitor 80K. 
The value of resistor 801 is selected so that the oscilla 
tion period is 36.6 milliseconds. The ripple counter will 
count the 36.6 millisecond oscillations so that within 
approximately 5 minutes, its 14th counter is triggered 
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6 
and the Q14 pin goes to a logic “1”. This logic 
signal applied to the lower input of gate 80F causes 
output of the gate to go to logic “0”, which in turn 
forces the output of gate 806 to a logic “1” which holds 
ripple counter 80M RESET and changes the output of 
NOR gate 80H to a logic “0”. The logic “0” output of 
NOR gate 80F is also applied to the lower input of 
NOR gate 80E. Both inputs of NOR gate 80E being a 
logic “0”, the output will become a logic “1”, which is 
applied to upper input of NOR gate 80F forming its 
input to a logic “1”, thereby latching gates 80E and 80F 
in a state such that the output of NOR gate 80H remains 
a logic “0” until switch 60 is turned off and then on 
again to restart the cycle. Thus, Timer Control Circuit 
80 produces a logic “1” signal to Current Control Cir 
cuit 82 for a ?ve-minute period after switch 60 is turned 
on. While counter 80M is counting up to ?ve minutes, 
its 6th counter stage will go to a logic “1” approxi 
mately every 2.3 seconds. The output of the 6th counter 
stage (No. 4 pin) will thus go to a logic “1” for a 1.15 
second period every 2.3 seconds. This signal is passed to 
the Battery Life-ON/OFF Indicator Circuit 84 and 
used as discussed below. 

Current Control Circuit 82 includes two constant 
current IN 5290 diodes 82A and 82B, 330 microfarad 
capacitor 82C, a 2N 2222 transistor 82D, a 2N 4341 
FET 82E, 510 kilohm resistor 82F, 33 microfarad ca 
pacitor 826 and electrodes outputs 82H and 82L 
The anode of constant current diode 82A is con 

nected to the output of NOR gate 80H in Timer Control 
Circuit 80. The cathode of diode 82A is connected to 
the cathode of diode 82B while the anode of diode 82B 
is connected to one side of capacitor 82C and also to the 
base of transistor 82D. The other side of capacitor 82C 
is connected to ground through switch 60. The emitter 
of transistor 82D is connected to the drain of PET 82E. 
The gate of PET 82E is connected to switch 60 and is 
also connected to its own source through resistor 82F. 
The collector of transistor 82D is connected to the 
negative electrode output 821 which may be connected 
to plate 21 in the embodiment of the invention shown in 
FIGS. 1, 3 and 4. The other electrode output 82H, 
which may be connected to plate 20 in the embodiment 
shown in FIGS. 1, 3 and 4, is connected to the positive 
18 volt power source 82], and the line between elec 
trode 82H and power source 82] is connected to one 
side of capacitor 826. The other side of capacitor 826 
is connected to switch 60. 

Capacitor 82G is a ?lter capacitor to eliminate noise 
in the circuit. When Timer Control Circuit 80 causes 
NOR gate 80H to go to a logic “1” state immediately 
after switch 60 is turned on, a 6 volt signal is applied to 
the anode of diode 82A. Since this is a constant current 
diode the current that passes through it is ?xed and thus 
the charge on capacitor 82C is built up slowly, over a 
period of about 1 second. Thus, the voltage applied to 
the base of transistor 82A builds up slowly, to the full 6 
volt value over the same period, causing the transistor 
vto turn on slowly over the same period. FET 82E and 
resistor 82F form a conventional current-limiting cir 
cuit. Resistor 82F is chosen to limit the current to 2 
milliamps. A circuit is completed through the body and 
through electrode output 82H to the positive voltage 
source. Thus, upon application of the signal from the 
Timer Control Circuit 80, the Current Control Circuit 
82 slowly, over a period of about a second, ramps up the 
current through the electrode outputs 821 and 82H from 
0 to a maximum constant current of 2 milliamps. When, 
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at the end of the 5-minute period, the signal from Timer 
Control Circuit 80 drops to a logic “0” the charge on 
capacitor 82C will slowly drain through current-limit 
ing diode 82B, again over about a l-second period. 
Thus, the transistor 82D will be slowly turned off over 
the same period and the current through the electrodes 
will slowly ramp down to a 0 value. 

Battery Life-ON/OFF Indicator Circuit 84 com 
prises 100 kilohm resistor 84A, 2N4338 FET 843, 1.5 
kilohm resistor 84C, LED. 61, an LNlOH differential 
ampli?er 84D, which is available from National Semi 
conductor Corp. at 2900 Semiconductor Drive, Santa 
Clara, CA 95051, 820 kilohm resistor 84E and 12 kilohm 
resistor 84F. The gate of FET 84B is connected to the 
Q6 output (No. 4 pin) of decade counter 80M in Timer 
Control Circuit 80 through resistor 84A. The drain of 
FET 84B is connected to the positive 18 volt power 
source 84G and to switch 60 through resistor 84B and 
84F. The source of FET 84B is connected to the output 
84H (No. 6 pin) of ampli?er 84D through resistor 84C 
and LED. 61, and is also connected to the No. 7 pin of 
ampli?er 84D. The negative input terminal (No. 2 pin) 
of ampli?er 84D is connected to the line between resis 
tors 84F and 84B. The positive input terminal (pin No. 

' 3) of ampli?er 84D is connected to both the No. 1 and 
No. 8 pins of the same ampli?er. The No. 4 input pin of 
the ampli?er 84E is connected to switch 60. 
As discussed above, the Q6 output of ripple counter 

80M in Timer Control Circuit 80 will go to a logic “1” 
for a 1.15 second period once each 2.3 seconds while the 
counter is running. Each time it goes to a logic “1” FET 
84B is turned on for the l. 15 second period. The circuit 
consisting of ampli?er resistors 84C, 84B, and 84F and 
LED. 61 is a conventional battery-level test circuit 
disclosed in the applications manual for the LMIOH 
ampli?er published by National Semiconductor Corpo 
ration. When FET 84B turns on it activates ampli?er 
84D which compares the voltages between its negative 
and positive inputs. If the battery charge is higher than 
14 volts the ampli?er will connect its No. 6 pin output 
terminal 84H to Ground 90. If switch 60 is closed this 
will close the circuit from the positive terminal 84G to 
ground 90 through LED. 61, causing the LED. to 
operate. If the battery voltage is below 14 volts, ampli 
?er 84D will not connect ouput 84H to ground and 
LED. 61 will not turn on. Thus, Battery Life 
ON/OFF Indicator Circuit 84 will cause LED. 61 to 
blink at 2.3 second intervals during the ?ve-minute 
period when tne current is on, providing the battery 
level is above 14 volts. ‘ 
There has been described a novel apparatus that 

greatly simpli?es the administration of drugs and other 
chemicals by the iontophoretic method, and thereby 
makes the iontophoretic process a much more practical 
method of administration of such substances. While the 
invention has been described above in connection with 
a particular embodiment, one skilled in the art will 
appreciate that the invention is not necessarily so lim 
ited and that numerous other embodiments and depar 
tures from the embodiment may be made without de 
parting from the inventive concepts. For example, 
many other equivalent electronic circuits may be substi 
tuted for the circuits described. Within the circuits, 
many substitutions and additions can be made. For ex 
ample, different application times can be chosen by 
altering the oscillation circuit consisting of resistors 801, 
80], 80L and capacitor 80K, or by substituting different 
counters for ripple counter 80M. The time may be made 
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8 
selectable by substituting a variable resistance for resis 
tor 80L Many different currents and voltages can be 
selected by altering the Current Control Circuit for 
example, the resistor 82F can be replaced by a potenti 
ometer so that current applied can be externally varied. 
Other more complex timer control and current control 
circuits can be introduced to permit more variability in 
any given instrument as regards to the control of dosage 
and the rate and time of administration of the dosage. 
The electronics described have been discrete electronic 
components, but it is evident that equivalent microelec 
tronic chips can be designed which would greatly re 
duce the size and power requirements of the element 
and thus permit reduction in size of the batteries leading 
to further reduction of size of the entire system. Like 
wise, housing 10 can take on many con?gurations and 
sizes. For example, the housing may be made in the 
form of a ?exible belt of plastic or other insulative mate 
rial containing the circuits in microelectronic form and 
the plates 20 and 21 may be in the form of metal layers 
painted, evaporated upon, or otherwise attached to the 
plastic belt. Plates 20 and 21 need not necessarily be 
square but may be almost any shape, and may be formed 
to conform to particular body contours. The plates need 
not be of the same size, but one plate may be substan 
tially larger than the other. In some embodiments both 
plates may be relatively small compared to the housing 
rather than substantially covering the entire underside 
of the housing as in the embodiment shown. The plates 
need not be made of stainless steel, but may be made of 
other metal or any other conducting materials including 
?exible conducting materials. Many additional features, 
controls and gadgets can be added to the electronic 
circuitry and housing while still employing the inven 
tive elements. Those skilled in the art will also see many 
other variations of the invention. ‘ 
What is claimed is: 
1. A device for use in iontophoretically introducing 

an ionic substance into body tissue, comprising: 
a ?exible casing of insulative material; 
an electrical current source mounted within said cas 

?exible active electrode plate means located on said 
casing for mounting on said casing an active elec 
trode element containing said ionic substance and 
for electrically coupling said electrode element to 
said current source; and 

?exible indifferent electrode means mounted on said 
casing for electrically coupling to said current 
source. 

2. A device as described in claim 1 wherein said indif 
ferent electrode means comprises an indifferent elec 
trode plate means located on said casing for mounting 
on said casing an indifferent electrode element and for 
electrically coupling said indifferent electrode element 
to said electrical current source. 

3. A device as described in claim 2 wherein said ac 
tive electrode plate means and said indifferent electrode 
plate means each comprise a layer of metal on said 
?exible casing. 

4. A device as described in claim 2 further comprising 
means extending between said active and said indiffer 
ent electrode plate means for preventing electrical 
contact between said active and indifferent electrode 
elements when said active and indifferent electrode 
elements are mounted on said active and indifferent 
electrode plate means respectively. 
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5. A device as described in claim 4 wherein said means for mounting a drug containing electrode and 
means extending between said active and indifferent an indifferent electrode, comprising: 
electrode plate means comprises a raised portion of said a ?rst ?exible metallic plate, mounted to said casing 
casing. and coupled to said source of electrical current; 

6. A device for use in iontophoretically introducing 5 and 
an ionic substance into body tissue, comprising: a second ?exible metallic plate, mounted to said cas 

a flexible casing; ing spaced from said ?rst metallic plate and cou 
a source of electrical current, mounted within said pled to said source of electrical current. 

?exible casing; and * " * * * 
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