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Technical Field of the Invention This invention relates to the electrical
stinmul at i @iy @frsgdassue for the treatnment of sel ected physipgdtagiosadsos
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Each of these devices apparently resulted from the search for a device that could

be used for the various therapeutic purposes as disclosed in the description of the device
and its intended use. Itis clear from the forégoing that electrical stimulation can be

25  Dbeneficial if appropriately applied to the area requiring treatment. Appropriate
application includes, for example, predetermining the correct voltage of the electrical
stimulation, the pulse waveform, if any, the amperage, and the application duration, to
name several. Clearly, each application requires that each of the foregoing elements of
the electrical stimulation must be tailored to meet the specific requirements for each

30  patient.

In view of the foregoing, it would be an advancement in the art to provide an
electrical stimulation apparatus and method wherein the apparatus is pre-programmable
to provide each patient with the appropriate elecirical stimulation as a function of the
patient condition to be treated. It would also be an advancement in the art to provide the

35  electrical stimulation apparatus with a replaceable electrode module. It would be an even
further advancement in the art to provide the electrode module with a logic circuit to
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prescription and plugs it into the hand-held housing where the pre-programmed

prescription is relayed to the first electrical circuit in the housing. Ultimately, the
25  electrical stimulation apparatus could be made available OTC. The operational
instructions to commence the treatment protocol are visibly displayed on the LCD to
instruct the patient in the operation of the stimulation apparatus. Importantly, the
electrode module is specifically programmed to meet the treatment requirements of the
individual patient during the treatment process and, equally as important, the electrode
30  module is programmed to cease functioning upon completion of its programmed
treatment cycle. This latter feature is designed to encourage the patient to return to the
prescribing physician for further analysis of the patient's condition and thereby enable the
physician to selectively alter the treatment protocol as programmed into the electrode
module in order to more suitably treat the patient. It is, therefore, a primary object of this
35  invention to provide improvements in electrical stimulation apparatus.
Another object of this invention is to provide improvements in the method of
delivering electrical stimulation.



nodule in order to nore suitably treat the patient. It is, therefore, a
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01/ 78832 PCT/ US00/ 10305 3 Anot her object of this invention is to provide
an electrical stinulation apparatus having a replaceable el ectrode nodul e.
Anot her object of this invention is to provide a programmable logic circuit
in the el ectrodeAmothet ebje& oAitlns erentdr) Bdo pofviddrnscl¢atvent stimnlatisn appgpatovi de
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di splay of the LCD screen prior to the start of the treatnent protocol;
FIG 7 is the display of the LCD screen during treatment showi ng the tine
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this invention showing the electrode module prior to engagement with the housing;

FIG. 2 is a perspective view of the back side of the electrical stimulation
apparatus of FIG. 1;
FIG. 3 is a schematic diagram of the circuitry of the electrical stimulation
20 apparatus of FIGs. 1 and 2;
FIG. 4 is an enlargement of the LCD screen shown in FIG. 1 showing all of the
display features of this novel electrical stimulation apparatus;
FIG. 5 is the display of the LCD screen of FIG. 4 prior to insertion of the
electrode module;
25 FIG. 6 is the display of the LCD screen prior to the start of the treatment
protocol;
FIG. 7 is the display of the LCD screen during treatment showing the time
remaining for the treatment cycle; and .
FIG. 8 is the display of the LCD screen upon completion of the treatment cycle.

30  Description of the Preferred Embodiments
The invention is best understood from the following description with reference to

the drawing wherein like parts are designated by like numerals throughout and taken in
conjunction with the appended claims.
The novel electrical stimulation apparatus and method described herein are
35  designed to provide the prescribing physician with the capability of selecting a specific
treatment protocol for the particular condition to be treated using electrical stimulation.



The invention is best understood fromthe foll ow ng description with
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designed to provide the prescribing physician with the capability of
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power BI/MLO neter, a "push ACT to Start’ . .
of electrical current for the treatment function. A second battery provides electrical
25 energy to a circuit that controls all functions related to the LCD screen, clock, and timer.
The LCD screen is capable of displaying a plurality of messages such as a clock/alarm,
an ON/OFF notice, an "insert key" notice, a battery level indicator, an alphanumeric
remaining dosage indicator, a current power H/M/LO meter, a "push ACT to Start"
notice, a flashing circle to indicate dosage delivery, a dosage bar, and a time/date display.
30 Operationally, pressing the ON/OFF key to turn on the electrical stimulation
apparatus results in the system being activated. In the event the electrode module has not
been electrically coupled to the base unit, the LCD screen will flash the message
"INSERT KEY." Once the key (electrode module) has been inserted, one of the
messages HI, M, or LO will be displayed indicating, respectively, high, medium, or low,
35  toindicate the level of dosage set by the pre-programmed logic circuit in the electrode
module. Simultaneously, the alphanumeric indicator will also display the number of
remaining treatments, again, as set by the pre-programmed electrode module. A battery
symbol will also be displayed to provide a visual indication of the battery status. This



notice, a flashing circle to indicate dosage delivery, a dosage bar, and a
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3) housed w 8 (ﬂd] N5 eac ofl Wwhich is removable to provide access to the respective batteries,
battery 58 and clock battery 66 (FIG. 3) housed within housing 12.
25 Electrode module 20 includes a body 22 having a base 24 at one end and

extending into a generally twin pyramidal configuration formed with a first apex 26 and
a second apex 27. First apex 26 serves as a support for a first electrode 28 while second
apex 27 serves as a support for a second electrode 29. A first connector 30 extends
outwardly from base 24 and serves as an electrical connector for electrically coupling
30 electrode module 20 to housing 12 by engaging a second connector 31 (FIG. 2) in the
end of housing 12. A partial enclosure 32 shields a plurality of prongs that constitute
first connector 30 against damage and also provides a reliable mechanism for keying
electrode module 20 to housing 12 in the correct orientation.
Referring now to FIG. 3, a schematic of the electronic circuitry of electrical
35  stimulation apparatus 10 (FIGs. 1 and 2) is shown generally as circuit 50 and includes an
electrode module circuit 52 and a base circuit 54. Electrode module circuit 52 is housed
within electrode module 20 (FIGs. 1 and 2) and is electrically coupled to base circuit 54,
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Referring now to FIG. 4, LCD screen 40 is shown with all of the displays
possible thereon. These displays include a horn icon 70; a battery symbol 72; an
alphanumeric display 74; an INSERT KEY prompt 76; a dosage power indicator 78
shown as one of "Hi," "M," or "Lo" to indicate high, medium, or low power,
respectively,; a PUSH ACT TO START prompt 80; a pulse circle 82; a dosage bar 84;

30  and atime and date display 86. Bach of these features will be discussed more fully
hereinafter with respect to the description of the functions shown in FIGs. 5-8. Time and
date display 86 is operational at all times regardless of the status of electrical stimulation
apparatus 10 (FIGs. 1 and 2) and regardless whether electrode module 20 is mounted to
housing 12.

35 Referring now to FIG. 5, LCD screen 40 is shown upon initial activation of
ON/OFF key 42 (FIG. 1). At this stage battery symbol 72 is displayed along with
INSERT KEY prompt 76 which instructs the user to electrically couple electrode module
20 to housing 12. This display on LCD screen 40 occurs only if electrode module 20 is



a clock circuit 68 which provides a continuous tinme and date display on LCD
screen 40. LCD driver 64 provides the necessary electronic processing to

present t{\® @iegpterm ned information displayed on LCD sqgafskodQoas Wil |
be di scussed nore fully hereinafter. 25 Referring nowto FIG 4, LCD screen
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user tothe ré an
di spl ayéd assqsosdpﬂldoctloﬁtphaylthisreﬂafeetpnongmhow to FI G 7, LCD screen 40 is

shown i medi at el YR‘éFEPHn ﬁ&de@FI(PrB F’XID fedenbér i ?ﬁbﬁﬁ’qﬂﬁ‘ﬁlﬁﬂg &%%nﬁﬂétﬁhe 82

commences flashing or her w sing.n. a ht and nne
one- second | Al BEFEREISREYES ﬁtaq%m?@mr@ﬂaﬁssa aa;?‘*m“f@aé%OKto indicate

successful completion of that particular treatment cycle with electrical stimulation
apparatus 10. Further, pulse circle 82 is a steady, solidly colored circle and dosage bar

25 84 is completed with a plurality of vertical bars. This display is held for several seconds
and an audible tone is emitted as visually indicated by the horn icon 70. After a preset
period of time, LCD screen returns to a blank screen with the exception of time and date
display 86.

The Method \

30 In the practice of the method of this invention using electrical stimulation
apparatus 10, the prescribing physician provides to the patient a prescription to enable
the patient to obtain electrical stimulation apparatus 10 wherein probe control logic
circuit 56 in electrode module 20 has pre-programmed therein all of the predetermined
operational parameters for electrical stimulation apparatus 10 as prescribed by the

35  physician. These parameters include, for example, the number of treatments prescribed,
their duration and frequency, and the electrical characteristics of the electrical stimulation
including the voltage, amperage, waveform, amplitude, and frequency, if any, to name
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di splay as pnLamBtr dfreatments remaining to the word "GO" and dosage indicator 82 starts to ﬂash
while dosage bar 84 commences to fill sequentially with a plurality of vertical lines.

25  Bachline of dosage bar 81 represents one electrical impulse having the predetermined
parameters as set forth herein above and delivered to electrodes 28 and 29. Upon
completion of the treatment cycle, dosage bar 84 is filled horizontally, dosage indicator
82 ceases to flash and becomes a solid circle, the word "OK" is displayed by
alphanumeric display 74, and a tone is emitted as indicated by horn icon 70. The patient

30  then returns electrical stimulation apparatus 10 to its storage position until it is time to
initiate the next treatment sequence. If desired, electrode module 20 may be removed
from housing 12 although this step is unnecessary in the event further treatments are
available therein as determined by the programming of probe control logic circuit 52.
Set switch 46 allows the patient to set the time and date display 86 by suitably

35 controlling clock circuit 68.

The present invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive. The scope of the



15 the words "I NSERT KEY" as shown in FIG 5. The correct coupling of

el ectrode nodule 20 to housing 12 changes LCD screen 40 to the display
shown in Wda1//M8s320n particul ar, al phanuneric display 74 rea@ssoo3650swhi ch
is an indication that thirty treatnments remain in this particular
configuration of electrode nodule 20 as shown by pronpt 75 with the word
"REMAINS. " Pronpt 80 instructs the patient to activate 20 el ectrica

stimul ati on apparatus 10 by pushi g ACT switch 44. The patient places
el ectrodes 28Waniipps, thereforprindicated Ry theppendsd cppas rather thap by bhaferegeinga t o

be treated aﬂéiscn?i"&ﬁ Ruh&ES A%&%h%ﬂﬂmﬁ@%@ﬁfd@ng% Stdq@walehcy BaNgeEs

froma displ t he QF r of nments remaining to the word "GO' and
dosage indic £ wpﬁaeﬁnn {115¢°Rfosage bar 84 commences to fil
sequentially mnth a plurallty of vertical lines. 25 Each |ine of dosage bar

81 represents one electrical inpulse having the predeterm ned paraneters
as set forth herein above and delivered to el ectrodes 28 and 29. Upon
conpletion of the treatnent cycle, dosage bar 84 is filled horizontally,
dosage indicator 82 ceases to flash and becones a solid circle, the word
"OK" is displayed by al phanuneric display 74, and a tone is emtted as

i ndi cated by horn icon 70. The patient 30 then returns electrical
stinmulation apparatus 10 to its storage position until it is tine to
initiate the next treatnment sequence. If desired, electrode nodule 20 may
be removed from housing 12 although this step is unnecessary in the event
further treatnents are available therein as determ ned by the programm ng
of probe control logic circuit 52. Set switch 46 allows the patient to set
the tine and date display 86 by suitably 35 controlling clock circuit 68.
The present invention may be enbodied in other specific forns w thout
departing fromits spirit or essential characteristics. The described
enbodi ments are to be considered in all respects only as illustrative and
not restrictive. The scope of the WD 01/78832 PCT/ US00/ 10305 9 invention
is, therefore, indicated by the appended clains rather than by the
foregoing description. Al changes which cone within the neani ng and range
of equivalency of the clains are to be enbraced within their scope. WO
01/ 78832 PCT/ USOQO 10305 10 WE CLAIM 1. An electrical stinulation apparatus
conprising: a housing; display neans on said housing for visually

di splaying selected 5 information;



a first electrical circuit in said housing for supplying a presel ected
anmount of a first electrical energy for said electrical stinulation; a
first batiwyo/mspctrically coupled to said first el ectricalctaidoomddios a
second electrical circuit and a secongh battery electrically coupled to said
10 second electrical circuit, said second electrical circuit providing a
second electrical energy for operating said display neans; and an
el ectrode nodul e configured to be selectively coupled to said housing and
inelectricaWR2&hadM ion with said electrical circuit, said el ectrode
nmodul e conprising a kay d&rice blinalatibd asgbirud édnsprispdgectrical circuit, said
key conprising a 15 probe control logic circuit for providing instructions
to said first electricat{®zuit. 2. The electrical stinulation apparatus
defined in claim1l whedphysadads pn edi¢ hoasing fir visually displayimgistleciedpr i ses
pre-progganining ﬂﬁ&%%ﬁ% I pre-progranm ng said probe control logic
circuit with a pre-serected treatnment protocol for said first electrical
circuit. 3. The el ectr duast ebacirinal eirduirin apiddonsiog fatshipplyihg apresedéotadandat ei n
said key is 20 copf HueRAuRS chetl SRPSARLRAlATRIuLR-AcCOMUdat e di sposal
sai

of said key upon conpletion of resel ected. treatnent protocol. 4. The

el ectrical stinulati ona%ﬁéﬁﬁﬁﬁ@%@ﬁé@@ﬁleﬂ%am Brstyplesteirdl cigsri® di spl ay
nmeans includes pronpt BRaddhdleRictraPERuitRda sesid Bahe@aél&ueée@@tdohgah to said
T e P S L RB T ekt BB A o o
: e €electrica a i sa
di spl ay neans i nelecities] enetgyefat opanatirgd satdidisplay plcans; aedins f or di spl ayi ng t he
status of the treatnen i aj trd i i .
erein sai isp ) or
di spl aying the St gliisrighe 3RbM drlabiHaringdalAlb@ldirichl A8 ABAANRY UmbAking o
enabling a prescribihg p%lysi clan to_sélectively prescriBbe a redet er m ned
prescripfion of e £ iS58 HEnsflo & crreut.
st Pebe cpptEfl lagic giieuit fos prqvadig m% gleongfto pad fisg cal t
conprising: 2a hoWsé B@ctrizal stiniRstsnppheiRWefind indlkifdl Wael HahsroBetémkie;

a first electrical circuit in said hou5|1_rl1jg 2;[5 a first batter.ﬁ |%sa|¢d
housi ng, sai (P89 FERIHSQMIPERGS BEiPHE SHEY L TEAMSJORRICTRFAFramENag 641 PLRbesRargl to
said first elopidcitonétlwith a pre-delected tedagndnt pdeocnd ded said fnybel edttiyal whauwit.ed t o
sai d housi ngg WO 2 P ; K Jrcuit in
sa: d el gC![ rgg’l'e m)g?}% éggééﬁlds%ug%gog{%g%%@rsid%é?@d %L?C(rﬁg%ﬁ %bgﬁ%gag?%%ﬁ?i c;: I yI
coupl ed20o saenfiguredsas aedisnnsable glement uAccommedats disgposdl of said fey upon

completion of said preselected treatment protocol.

4. The electrical stimulation apparatus defined in claim 2 wherein said display
means includes prompt means for prompting a user of said electrical stimulation
apparatus to follow said preselected treatment protocol.

25 5. The electrical stimulation apparatus defined in claim 2 wherein said display
means includes a treatment status display means for displaying the status of the treatment
delivered by said electrical stimulation apparatus.

6. The electrical stimulation apparatus defined in claim 1 wherein said display
means includes a battery status display means for displaying the status of said first

30  battery.

7. An apparatus for enabling a prescribing physician to selectively prescribe a
predetermined prescription of electrical stimulation to a tissue of the patient comprising:
a housing, said housing being configured to be hand portable;
a first electrical circuit in said housing;
35 a first battery in said housing, said first battery being operable to deliver
electrical energy to said first electrical circuit;
an electrode module removably mounted to said housing;



nodul e is nounted to said housing; electrodes on said el ectrode nodul e,
said el ectrodes extending outwardly 5 fromsaid el ectrode nodule to enable

sai d el ecivigaflessf20 be placed in contact with the tissue afctiionedosent,
said electrodes being in electrical connection with said second electrical

circuit; and programm ng neans in said second electrical circuit for
enabling the prescribing physician to selectively programsaid el ectrode
nodul e with said 10 predeterm ned prescription of electrical stinmnulation

for the tissue of the pagsoBgelechicalrpiecustip spidelpstrads madele; spdsesppd glegikgslei n

sai d housing incl u@@ﬁt Beifid é]@btayange@ﬁ ledft@ kaidifisg|ebactringl tindudr widd I éledtaideve
to said predetermn prescr e@ﬁ' Onfiﬁ electrical stinmulation. 9. The

appar at us def i ned™9 “’&lémﬂ“? RFBF A8 i nf or mati on di spl ayed incl udes
the 15 nunber of treathkembddesion sarldlegriodeatodnle] suidlclpctesdes ieptehding wetverrdlyng
in said el ectrode 0}

said inf gr mat i on gP ‘(1%'& Céorgglrgéa&lg&pﬁaﬁlteg%d%&%?% tlori!)e%ll&tl en%&{?%&%}tl
activation of sai thedisseg cpﬁthapatsetnlt regidact ¢ctnodesieingTineel eqpieal a@mc@@i Wﬁédaldn
claim7 wherein S?éc@nﬂ@fe@&ﬁ%f&]fbﬁﬁdérﬁp' ayed includes the 20 status of said
first electrical circuit. 12. The electrical stjnulation par%ius defi ned
in claim?7 wherein sai 8TQgrEPMAL masAR s3id seqond sleghical G snabling then nd

the user to use sgtddc@élﬁ%pnyseabn ﬁatsemdhaély 9rbgraﬁma@1e;¢&odaﬁlodiﬂfa®vlﬁi@¢d rical
sti mul agloon appar at

i ncl udes”an error P Efﬁpﬁﬂpear@’éﬁggﬁ’tci‘?nﬁfqe gtgllﬁ‘lﬁ ‘?’i“ % e sgg%/pftglglp @?nicw t
is activated8. in The ap;tmams:éefufedsacﬂuaWemilarmdealdﬂndustmg nﬂclludeAaldmpluydnéams

providing el &tdi%p?%'ﬂne%{n'féﬂﬂalﬁ)hﬁ)aaﬁ% tB'siﬁ;bg cfe?éif{?ﬁﬂe é{?gsc}lpﬁoégﬁﬁé

preparing a |rs rical” circult ope Iver sard el rical
sti mul ati on; stdoulatiemr connecting a first battery to said first el ectrlcal

circuit; encbom Nghe Q%[S!arli&ﬁlé 8&fufe|d%t:fahﬁ@|wﬁérélﬁ§hﬁi ﬁf&ﬁn&t?drpdlﬁ}bléy%d ﬁéﬁ&&rtﬂe In

a housin prOV| g an el ectrode .nmodul e for delivering
el ectri &l spmh@ra& fesAtmets Ml predtemRGhptesrRtion FERaiRngdR Fii sieCEPﬁiecu.t
sai d el ectrog@dardul e bei ng selectively nountable to said housing and

ConLaI i 10 PGP S5t STERLE GRS, LRl 35 R SR T O STl RS ©2
el ectrical costrectianeno the méedt Hi thetacevation of szitl elecirzal ﬂmﬁbﬂuﬁtﬂ/ 78832
PCT/ USO0/ 103Qp 13, apparatus defined in claim 7 wherein said information displayed includes the
20 status of said first electrical circuit.
12.  The electrical stimulation apparatus defined in claim 7 wherein said display
means includes an alarm means to remind the user to use said electrical stimulation
apparatus. ‘
13.  The electrical stimulation apparatus defined in claim 7 wherein said display
25  means includes an error display means in the event said first electrical circuit is activated
in the absence of said electrode module.
14. A method for providing electrical stimulation to tissue comprising the steps of:
preparing a first electrical circuit operable to deliver said electrical
stimulation,
30 interconnecting a first battery to said first electrical circuit;
enclosing said first electrical circuit and said first battery in a housing; and
providing an electrode module for delivering said electrical stimulation to
the tissue from said first electrical circuit, said electrode module being selectively
mountable to said housing and containing pre-programmable means for
35 programming said first electrical circuit when said electrode module is mounted
to said housing in electrical connection to said first electrical circuit.



15. The method defined in claim 14 wherein said providing step includes
sel ectively programm ng said pre-programmabl e neans with a predeterm ned
treatmentwigyQignl for a patient. 16. The net hod defi ned pdr/edoaiésod 5
wherein said selectively programmng siep 5 includes nodifying said
treatnment protocol for the patient by reprogramm ng said pre- programrmabl e
nmeans. 17. The nethod defined in claim 14 wherein said enclosing step
i ncl udes prOV|d|n%b§ vi sual _di splay on said housing for dlsPIayln
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progr ami ng Sisvel Gyrder emeaih jowsinnior displaying iafoesafiprerclagive M%ald @heeiélaalt With
a predet er m gggulatieat ment prot ocol for said presel ected el ectrical

stimul ation; couplin i.d secqnd elec rlca U|t ta s i rst

ol ectr ad eifou A MEGR PGt e AT EG ek Flocti el Spwblof e dhE(ate and
sai d second ehtixait comptisiag teistdps ofthi | e contacting the tissue with said pair
of el ectrodes thereby Lrecting el.ect trl t. ation to
Che tresue. 19, The wePresahef it o b agie uf st CarQreaf b IR ot ep
i ncl udes provi di ngfizst battesyyl ay nmeans on sai d housing, said display neans

di spl ayi ng informationch8gahding ftdlefctdd GlGRA L BBhsifY, T 1RubAB being
15 configured to be hand portable;

assembling a second electrical circuit, said second electrical circuit
including programming means for programming said second electrical circuit;
placing said second electrical circuit in an electrode module;
mounting a pair of electrodes to said electrode module in electrical
20 communication with said second electrical circuit;
programming said programming means in said second electrical circuit
with a predetermined treatment protocol for said preselected electrical
stimulation;
coupling said second electrical circuit to said first electrical circuit; and
25 activating said first electrical circuit and said second electrical circuit
while contacting the tissue with said pair of electrodes thereby directing said
preselected electrical stimulation to the tissue.
19. - The method defined in claim 18 wherein said enclosing step includes providing a
display means on said housing, said display means displaying information regarding said
30  electrical stimulation.



