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2063 72 | ONTOPHORETI C TREATMENT APPARATUS TECHNI CAL FI ELD Thi s i nvention
kat s generally to nedical 5 treatnmenpt devices, and, nore particg rdy,

evi ce for conveniently effecting iontophoretic treatnent of th é(}(“
su e of the human body. BACKGROUND OF THE PRI OR ART | ontophoretic “
treatments have been popul arZgNTOEHORETICSTRERTMENTI APPARATUS f ect s on s
I oni zed nol ecul es, causing t Toni ze ecules to pbe driven through the
skin, usually superf|C|aIIy :Thi s phenofrefion RaS Been enpl oyed, for
exanple, for the introduction of nmedi TERCHNICAL EWEEDSlany nnlsture into

the skin of a patient. 112}152 :mvegh%i&aof-@‘fétggp%éﬁé‘% ﬁg M\PI’GUC
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20 rheummtic a ar a ctions, and skin anesthetic —
drugs. It has b&be SWrfaaePf Hdte dppmar bodyen of direct current to

carefully sel ected areas of a | ipACKGROUND! OpPaTHE' PROIOR ARISt hetic effects.
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15 In other applications of iontophoretic treat-
ments, some ilons of zine and copper can be employed in
the treatment of some skin infections, and chlorine ions
have been employed for the loosening of superficial
scars. Further, vasodilating drugs can be used in
20 rheumatic and peripheral vascular affections, and skin
anesthetic drugs. It has been suggested that applica-
tion of direct current to carefully selected areas of a
living animal can product anesthetic effects. (See
Limoge, An introduction to Electroanesthesla, 1975,
25 University Park Press). In still another application
of iontophoretic treatment, 1t has been suggested that
iontuphoresis can be employed to effect mass hair removal
from the treated area. '
F. Levitt in "Archives of Dermatology"”, Vol. 98
30 No. 5, November 1968, reports on pps. 505-7 the produc-
tion of long term a.nhidrosis by e lectric treatment of
the feet, or hands., However, he disclosed only the use
of "a two-inch square of sheet lead" as an electrode.
This 1s "placed in a shallow pan conkaining enough water
35 to Just cover the palm or soles"; there being one elec-
trode and one pan for each palm or sole. His test
results indicate that the treatment inhlbits perspira-
tion (sweat) where the electric current 1s provided.
It will be noted that, although thils arrangement
provides for the desired iontophoretic treatment of the




35 to just cover.the palmor soles"; there being one elec- trode and one
pan for.each: pal m or ‘sole. Hs test results I ndi cate that the treatnent

i rihi bi t & perspira- tion (sweat) where the electric current is provided. It
wi | [§:Be noted that, although this arrangement provides for the desired

| ont ophoretic freatnent of the hands or fe®¢, it has the undesirable

ef fect of causing gty I e flye ofpt
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t he nor nal fun30|ﬁgkg5 2Qpvighdl 14y, organs or any artificial devices
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used by trained nagi dal highly Zesdradilertd hnsl dble Uperadminister conven-
admi ni stration Ofiggily iontophoretic treatment to a patient, and it is
particularly desirable for a person who desires ionto-
15 phoretic treatment to be able to safely and conveniently
administer that treatment to himself. Moreover, 1t 1s
very desirable to confine the 1ontophoreﬁic treatment
only to the area of the body belng treated In order te
avold unnecessarlly disrupting the normal functlen of
o0 vital body organs or any artificlal devices associated
therewith.

As mentioned above, lontophoretic treatment
devices known heretofore have been cumbersome and awkward
to use, and could only be used by trained medical per-

o5 sonnel who had to supervise the administration of the
treatment of a patient. These devices frequently in-
cluded wires leading to electrodes which were difflcult
to hold in place during the treatment. Moreover, the
‘patient frequently had to be placed in an uncomfortable

30 and inconvenlent situation during the treatment, such
as holding his hands or feet In pans of water, which
further discouraged use of lontophoretic treatment by
the medlcal communlty. tastly, lontophoretic treatment

 devices which employed a2 palr of electrodes of the same

35 oOr very similar metals have been subject to corrosion

' of those electrodes which results 1n a loss of current
over the perilod of treatment thereby decreasing the
effectiveness of the treatment.

Accordingly, there has existed a need for a
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atment ‘of a patient. These devices frequently.in- cluded wres |eading
to &l ectrodes which were difficult to hold in place during the treatnent.
over, the patient frequently had to be placed in an unconfortable 38
and/ i nconveni ent situation during the treatnent, such as hol ding his hande
or feet in pans of water, which further di scouraged use of ‘i ontophoretic ¢
treatment by the nedical community. Lastly, iontophoretic treatnent devices
whi ch enpl oypeavenigat randf effestive devies fﬂhm@mﬁrlm@mh@?’ﬁm ar netal s

have been seﬁ&ﬁeﬂﬁ%&efﬁ%-@Mfofta@sﬁmﬁé&%ayd%&um'&mé@%tﬁe' naloss;

of current over er1 od of treatnent thereb decrea5|ng t he

ef fecti vene83sy and SPF‘@%X MERE DYALRR REFRER 1 &reatarenk is L8198 need for a |
3- conveni e@!‘fédtéd?fa‘rﬁcirmm devicecchifingsngnai Siextinast ldﬂﬁﬂWQb%ﬁé
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devi ce conf i:ms:reamanbeammmt anjrarneﬁatnwelmm&a]teyalcﬁhmgldmw bei ng

ﬁreleg'; ?Seﬁgdﬁwn Ie%/e}[t&%é?e?%out a nor n&%e%tﬁﬁ%erl od. As gcorre -

appar ent fr‘e‘h@tﬂﬁ'@% P-Bmmtﬁlﬁf-@ﬁeﬁbﬁ%@@ﬂ@ﬁ-on satisfies those needs.
BRI EF SUMVARY OF THE | NVENTREH SuMvMARY OF MR PS@mén i nvention resides in a -
new and i_nproved ar at us treatment to the

surf ace a huma @Wse%w;%ﬁﬁrﬁsﬁaziéﬁ ﬁe"‘%’s%s’ﬁpmdaﬁamws
conveni ent | yowyefféetingr Sartophoreditr txattiernt) dovihe Buntyeec afl s hidien body] ment

Nor eover .t HEEH, ABbarabilf 3Pt UBeB2idseRl, S, baerRENe B bDRAS BRI o1 1
rel atively bem&kmbedvmd vhirch oy ceanse, thes treatmisnt ¢utmentired £3dw ablle i n
use, and ghnough the portion of the body being treated. Moreover, the ion-
15 tophoretic treatment apparatus of this invention is relatively in-
" expensive to manufacture, is trouble free and reliable in use, and
is capable of susta:mmg a relatively high level of treatment current
over a long per:.od of treatment.
* According to this invention there is provided a self-econtained
20 iontoph'oretic ‘treatment apparatus' comprising: a support stmctm'e; a
source of electric power; a pair of electrodes mounted on said support
structure, said electrodes being cornected to said source of electrical
power; porous pads in contact with said electrodes, and an insulating
member extending-b_etween said electrbdés, a first of said electrodes
25 being cormected to said source of electrical power and arranged to act
* primarily as a cathode, and the other electrode being connected to
said source of electrical power and arranged to act primarily as an
anode, said first electrode being formed of stainless steel and said
other electrode being formed of substantially pure aluminum, said
30 support structure and said electrodes being sized and arranged so
that a surface to be treated can extend across said insulating member
~ and simultaneously contact both of said pads, whereby electric current
~ from said electrodes for effecting iontophoretic treatment will pass
only through the surface being treated.
3  More specifically, the preferred embodiments of this invention
are specially adapted for administering iontophoretic treatment to
the palm surface of a human hand, the plantar surface of a muman foot
and the axilla areas of the body For these purposes, three distinct
embodiments are provided.




is capable of sustaining a relatively high l.evel of treatnent current over
a long periad of treatment. According to this invention there is provided a
del f -cofit ai ned 20 i ontophoretic treatnment apparatus conprising: a support
sthcture; a source of electric power; a pair of electrodes nounted on said
support structure, said el ectrodes being &fnnected to said source of
el ectrical power; porous pads in contact th said el ectrodes., and an
i nsul ati ng nenber extending between said el ectrodes; "a fjrst of.sai alm
el'edtrodes 25 bei ng coMfeéint EMPAUMNoHRIh JF dRsiERed éjaf' %ﬂ%?‘n%r? e P
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surface to be-tréa end across sald insulating nenber and

si mul t aneous| y cinsudsting membsie. s furtheris 2 mamies pgondret (wikck sy aio Aperfed
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t hrough the surface bej-ng treated, 35 Nbre?%&em Q}pg][ely the exfend—
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t he pl antar ibrface of a human foot and the axilla areas of the body. Fer

t hese purposes, three distinct enbodi nents are provided. The first
enbodi nent, which is designed for treating the palmof a hand, is a
self-contained, unitary device which includes an upper surface.siz to
correspond generally to the size of a human hand. Two el ectrodes e

di sposed on the upper surface in generally 5 close proximty to gne anot her
and are separated by a narrow i nsul ati ng nenber. Further, a mapial control
switch is also |located on the upper surface. Wth this arrangghent, a user
can sinply place his hand pal m dowmn on the upper surface of fhe device,

ext end-




gt r odes. By sinple manual operation of the switch, as with the thunb,
user can activate the device and thereby easily and conveniently =

adi ni ster iontophoretic treatment to msel f. 5 The second .
.embodi ment is speC| ally adapted for adm nistering iontophoreti'c treatnent

~ to the plan e of @ f o) r e first
enbodi ment %éiéc %g‘er a dsﬂr‘}ﬂbe nar%&%c%%nﬁ%gkég ?ﬁgtéﬂape of a _
human f oot . aBuWﬂW@rth&nthmmhmwﬁhﬁiqﬁﬁn|Qﬁn|%ctiNatelhh© derelcevand al ong s
one side an f h assures
contact wi t(%htg ?Q%Qa che é’ort | o%**ﬁ!#%gsﬁtaédrﬂgﬁf?g%g ggnu?e?%g?éegf _
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structure. ancomdledarbe tohled shigipe &l ia chumernplSoet durFagtherat annt , t he
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activities aodi sgnﬁﬁ'élllahﬁdbmheetq@fﬁléaﬁmoﬁf t Helsxarehedrpar=in all of

the above eghgfl ERBUTes? cONAAYEWLth the arched portion of the
plantar surface of a foot. Also, a control switch can
be located on the side of the device for easy manual
15 operation.

The third embodiment 1s substa.ntia.lly different
in construction from the first and second embodiments,
and 1s speclally adapted for permitting lontophoretic

 treatment of the axllla portions or armplt areas of the
20 body. To accommodate the contour of the axilla portion
of the body, the third embodiment of fhis Invention
includes two general’y parallel, oppositely facing
electrodes mounted on a single unitary support structure.
In order to hold this device in place during treatment,
25  the user simply positions the device in his armpit and
holds his arm down during the treatment. In this way,
the user's hands are free for other activities during
the lontophoretic treatment of the axllla area.

In all of the above embodliments, a stainless

30 steel electrode 1s preferably used for the electrode
which 1s primarily a cathode, and an aluminum electrode
1s preferably used for the electrode which is primarily
an ancde, By this arrangement, a minimum of corrosion
of the electrodes will occur, and the device will be

35 able to sustain a relatively high operating current over
extendeqd periods of time.

Other features and advantages of the present
inventlon will become apparent from the following de-
talled description, taken in conjunction with the

|:. across the insulating'nenber and simul taneously contacting both 10

»



a cathode, and an alum numelectrode is preferably used for the el ectrode
which ig primarily an anode. By this arrangenent, a mni rum of corrosion of
thegePectrodes will occur, and the device wil(} be 35 able to sustain a

rel atively high operating current over extended periods of time. Qther .
features and advaataompaniyingedresdags, whieh dilistrdteconsy amyprehtex+om
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principles of the invention. BRIEF DESCRIPUIION OF THE WBANINGS FIGURE 1 is
rbsent i nventi on. and i FLOURE, fodo, 2 DersphOLITRlv SR df &l Qi fhineutc
of a human hadhd, &reakmentydsyiceosabodyiag presensy Ryenkien, #nds
not Nefdinarily vighhhatrEkEd s SrdRngelaresd trieaiuBiy B0 theVpalirét a 10
Wlong |ine 2-2 of Bppen hang, cang' Raving, Rondncris, MNaTSRo AR ARG o9
B e ety 0, vars
I ont ophor et i (F:) t rgat ment dggﬁc,‘efaog'gt %’hgmgﬁeﬁdn?}%%m&}%?’ar%%% _
for treating 10e phaseetion;fafetbe dewdcen idustratedHowFiG i hcandin
e e e o o O S
i ont ophoretic treatment d8Efoe3 1s a fragmentary top view of a manual
control which 1s provided on the device lllustwpated
in FIG. 1; : '
15 FIG., 4 1s a perspective view of an alternative
embodiment of the iontophoretic treatment device of this
- 4dnvention, illustrated as arranged for treating the
plantar surface of a human foot, and shown with certaln
. parts broken away to reveal parts not ordinarily visible.
20 - FIG. 5 1s a perspective view of another alter-
native embodiment of the iontophoretic treatment device
of this iInvention, lllustrated as arranged for treating
the axilla area of a body, and having a portion broken
away to show a detall of the construction thereof;
25 FIG. 5a 1s an enlarged view of the portion of the
end of the device enclosed within the arrow 5a in FIG.

5;

30 steel electrode is preferably used for the el ectrode which is prinarily-_(zg

FIG. 6 1s an enlarged, fragmentary view, partly
in section, showing an arrangement for retention of
30 electrode pads which can be used with the device illus~
trated in FIG.- 5; o - .
FIG. 7 is a perspective view of the pad retainer
shown in FIG. 6; and" ' '
"FIG. 8 18 a top view of the pad retainer, taken
35 generally In the direction of the arrow 8 in FIG. T:
DETAIIED DESCRIPTION OF THE INVENTION
As shown in the exemplary drawings, the present
invention is embodied in an ilontophoretlc treatment
apparatus, indicated generally by reference number 10




\Nthis invention, illustrated as arranged for treating the axilla area of
pody, and having a portion broken away to show a detail "of the

zgn truction thereof; 25 FIG 5a is an enlarged view of the =+
no/tion of the end of the device enclos&d within the arrow 5a in FIG 5; ‘g
FIG 6 is an enlarged, fragnentary view- partly in section, show ng an
arrangenent 1an[eLe&§|andoha&ﬂngehe@ﬁdadeﬁbameotrmdesxﬂﬂtnn@skm forh the

device ill usﬁ;ﬁi’éﬁ%ﬁﬁé Qgﬁkgﬁg%i!‘egi@ tz:'éascngarﬂ‘.ersr’ﬁﬁ' @é/% f he pad

retai ner sho View of the pad refainer, sk,
t aken 35 geﬁnc&uﬂysln.BW@rﬁer@ﬁnai$QﬁTiQQiEQQWQW£3Suph4&§ & bakery ED

DESCRI PTI ON 4§ g 55 gﬁsi%h%%ﬂe’bﬂéﬁa @(%@iﬁ’aﬁi@%&gﬁroihe
pr esent invention | S e odi e INn an | ont OphOI’ etic treat ng{le%ﬁgg%at us,

i ndi cat & geflevaeey 16y thate dgn daxm, disec ormected %o g Sing a

pair of elecipodag i3.and.14 for effecting |ontophoret|c treatment. The'w/

apparatus 10 includeg, a source . of. el ectrifal power uch as a battery 16
" (FIG 2), which is cofiffe B rod gegﬁcteat}li %ﬁt%l e %Iem‘éag8 CPRFt in

turn is connépdbidswitehe2€ €our addiveting antl déec thrating dbive cap8 can
oo par at us. BEPRLRR R0 (B0 ds| Weirady SHE LAY JOeARImGIENOT, | 1C
control Hvi continubuss cansaodnderisesr such & 18 tpotentionebersl tof the
'OfthG'heOf tregbipit mehheA! cRRTLYIS IR AhePidvifL %Paﬁﬁéé'émé&t &WpbERE. each
administered by the apparatus 10 Further, each of the
electrodes 12 and 14 is provided with a moisture ab-
sorbing pad 22 and 24 to be interposed between the sur-

15 face'being‘treated and the electrodes 12 and 14 respec-
tively to ensure adequate electrical contact with the
surface to be treated and to distribute that electrical
contact over a greater area of the treated surface.

In sccordance with the present invention, an -

20 1lontophoretic treatment device is provided which is
self-contalned and includes a palr of electrodes 12 and
14 mounted on a single support structure 26 in gener-
ally close proximity to one another and separated by a
relatively narrow insulating member 28. The support

25 structure 26 also houses the source of electrical power
16 and the control device 18 for controlling the delivery
of electrical power to the electrodes. The electrodes
12 and 14 are mounted close enough to one another to
permit the surface to be treated, for example, the palm

. 30 surface of a human hand, to extend across the insulating
member 28 and simultaneously contact both electrodes.
With this arrangement, a single unitary structure can
be employed for administering iontophoretic treatment

: to a person, and advantageously, the treatment current

35 1s confined to the area being treated. -

- To accomplish this desired result, the support
structure 26, in the embodiment illustrated in FIGS. 1
and 2, 1s generally rectangular, and the electrodes 12
and 14 are mounted on the upper surface of the rectangu-




el ectrodes 12 and 14 i's provided mnth a noi sture ab- sorbing pad 22 and 24
to be |nterpesed bet ween 't he sur- 15 face being treated and the el ectrodes
12 andv14 respec- tively to ensure adequate electrical contact with the
surfgce to be treated and to distribute that electrical contact over a
greater area of’ ‘the treated surface. In accordance with the pr esent

i nvention, an 20 iontophoretic treatnment device is provided which is

sel f- contalned and includes a pair of elecgpodes 12°and 14 nounted on a
S|ﬁg{e support structure 26 in gener- ally close proximty to one another
and separated by a relatlvely narrow i nsul ating menber 28. The support 25

structure 26 contgr%{fl ng ‘{mzéourf,’g Bfnlglfﬁ {é g& pﬁ‘\g V\%gaggtd_?hhgocggt r ol

device 18 for he dellver rlca

el egtrodes. T%ﬂ:@ﬂfﬁ%ﬂ@e@%ﬂ%?&&m&“{ﬁd §£Pﬁes§PPHGQ BQ Q”ﬂuman

anothér to permt the 'surface to be treated, for ‘exanple, the palm3

surface of a hamd, haidl addorad Eiﬁésfeﬁ | 884! @¥laen genher 28 and
si mul t aneously contact both el ectrodes. this arrangenent, a single

uni tary structdgctamjular ahfnhnytird ois a@m@eﬁtem egrreapondogenegallgat ment
to a person, and advantageously, the treatment current 35 is confined to

t he area beishgrittheatthel . silxe anf caphumdn tharsd desired result, the support.
structure 26, in the enbodinent illustrated in FIGS. 1 and 2, is generally
rectangul ar, and the @imot repiesificaklyd4asrcanvbestdbensean LppBLGsuliace
of the rectangu- lar structure 26. In this instance, the apparatus 10 is
speci al | y adajfthel suRpQnte ALTREEYRL p26 nis eomprised PRimaRLAEnaE &WE

accordingly the Iength and width of a rectangular structure is chgsen to
correspond gemﬁﬂﬁ g, an upper body member 30 and a lower cover

The insulating member 28 is formed as part of the body 30
10 and extends across the middle_thereof separating two
upwardly facing receéses 34 and 36 in the bottom of which
are received the electrodes 12 and 14 respectively. The
support structure 26 is preferably constructed of plastic,
and the lower cover 32 can simply snap on the body 30 to
15 close the apparatus 10 in order to present a neat
appearance and protect the contents of the apparatus.

'The source of_elecﬁrical power, or battery 16, is
received in a mounting bracket 38 which is secured to thé
‘body 30 in any suitable manner. The pair of electrical

20 leads 40 supply power from the battery to the control
device 18 from which power is subplied to the electrodes
12 and 14 through electrical leads 42 and 44, _
respectively. For the purpose of éonnecting these leads
to the electrodes, a tab 46 is bent downwardly from each

25 electrode and extends through the bottom of the recesses



S5 with the size of a human hand. Mre specifically, as can best be seen in ™~
G 2, the support structure 26 is conprised primarily of two nenbers, an
%8 er’ body nenber 30 and a | ower cover 32. The insulating nenber 28 is*

)
'e

med as part of the body 30 10 and extends across the middl e thereof %

arating two .upwardly facing recesses 34 and 36 in the bottorrof ‘which *
are received the electrodes 12 and 14 respectively. The support structure ,
26 is preferably constructed of plasti*c, and the | ower cover 32 can sinply _
snap on the body 30 to 15 cl ose the paratus 10 in order to present a nedix
appearance and protect the contents of the apparatus. The source of '
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t hrough Ph'%%d%owdlmﬂfléﬁ.ezié?.c%'S;S‘&rous 3fné8fvéhorady hbestAprds 42 and 44
are connected to the downwardly 'extending tabs 46 in a conventional manner.

As descabodbihgdiad €32 dhidid4 i 1s At éfpdsed bebwelAt €Ak NO. 4, 164, 226, a
porous intervenor or noisture 5 absorbing pad 22 and 24 is interposed

bet ween elleetaiods aran® hcardl thel stiefacefafethé tuberuger beo be treat ed.
As further described in the above-nentioned patent, it is somewhat .

desi r ablteefdedone Al fiumdempatissenilped r bh athe eabovermenuiiphedt he ot her need

not be thick, and | Gas can be seen fromFIG 2, provision for varying
patent, it is somewhat desirable for one of these pads to

be relatively thick while the other need not be thick, and
1l0as can be seen from FIG. 2, prbvision for varying |

thicknesses in the pads 22 and 24 can easily be made in

_the apparatus 10 of the present invention by varying the

depth of the recesses 34 and 36.



thicknesses in the pads 22 and 24 can easily be made in the apparatus 10 of

the present invention by varying the depth of the recesses 34 and 36.

When t hé pads 22

ﬁDI%;‘In order to facilitate conduction of eljectricity through the pads.

and 24 are used, it is gener-- ally desirable to keep them

order to beat retain the noisture within the ‘pads, the recesses 5 34 and
36 are’ preferably wat er - twgen &hd padse225anéseﬂ-ama mseﬂerﬂtnkaugenenﬁ

nmoi sture in the p segue S p
bot.tsom or the rec%gs sa?ﬁrou mﬁpcﬁégh tpggsﬁ@@sexteng are pre eré%
sealed in any conwen@neh&pnnaﬁnelea#résiﬁwetbre@s er t°

installed. To preyggt f@ﬁﬂ!ﬁrbﬁétméﬂgb&rélﬁ&%h&hﬂ@h@f

in use, the :ipgsul n er 28 e ds trans cross t he
appar at us betﬁeengé %g¢g§§b§€§ 823 §3Yéﬁatpg §5€§§ SRV AFhTaRe T
separ: 15 ate theopngdseap nedeﬁ%ioﬂbbeomeustum-eomerbhbomue'nchasesm

noi sture fromthe

(reSRs Bte ) ﬁfsﬁ%iﬁﬁgﬁhﬁeﬁ%&&é@% 38 B8 Bottoel T, ° °

short circuit,

ri bs 48 which alsneeesaea thaoughr whilghathes $abse 460 exthendaare pweﬂarahiy

t he pads 22 and

found that a polye

Sg 5{. §né oa%h%;ibﬁaao 'F‘ta.‘i'rﬂe?J tHe Yo tiRsie

preferre d or exa pol yester

el ectrode palesob%vepbﬂﬁneinﬁﬁﬁﬁlﬂdhe readily than do pads made 25 of wool
felt used heretofore, a”dTBOb¥€§Eﬁ£ RAdAvER LRk %h@ﬂ%‘bﬂﬁ%hﬁﬂiﬂgﬂbﬁlﬁﬁé

shrink which is present in . Mbreo er ter pads ar
Rapparatus 1 whgn In use, 1 %5% p mem eréaénj

nore

15

20

25

30

tends transversely across the apparatus between the
recesses 34 and 36 and is of sufficient height to separ-
ate the pads 22 and 24, Moreover, in order to ensure
that no moisture from the pads can flow across the
insulating member 28 and cause & short circuit, the
member 28 preferably includes a series of upstanding
ribs 48 which also extend transversely across the
apparatus 10, S

While the pads 22 and 24 can be of any suitable
porous material, i1t has been found that a polyester
material 1s preferrsd. For example, polyester electrode
pads scak up water much more readily than do pads made
of wool felt used heretofore, and polyester pads do not
exhibit the tendency to shrink which 1s present in
wool pads. Moreover, polyester pads are much more
economical to supply, and do not support bacterial life
as readlly as wool felt pads. _

It has also been found that by using the same
or similar metals for both electrodes in an iontophoretic
treatment device, which has been the common practilce
heretofore, a substantial loss of current is experienced

" over the treatment period due to corrosion occurring on

35

one or both of the electrodes, For example, in an
iontophoretic treatment device in which both the anode
and cathode are aluminum 2lloy, a significant loss of
current is experienced over each treatment perilod, and
each sucoessive treatment period beé\;ns at the level of

In
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onom cal to supply, and do not support bacterial life as readily as wool

t pads. 30 It has al so been found that by using the same or

ilar nmetals for both electrodes in an iontophoretic treatnent device,

ch has been the common:-practice heretbfore, a substantial |oss of N_b -
Cirrent is experienced over th [ eat ment riod due o corr05|on occurrin
on 35 one olO%QthB#r%ﬂécﬁﬂeﬁg %B@senﬁoﬂfpiﬁﬁbm?eQQ¢ ReRiRthoreti ¢

treat ment deNdterallyphi abtést Bevbrainsteattentatperdody o &uwmm-al | oy, a
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at the end atesse preceding period. Naturally, after several treatnent

peri ods, 5 t he ionto- fﬁoéﬁﬁhfals%e%b”%ﬁ&s‘ie‘iht%a‘g Iﬂeégg aﬁﬂ%é fecti ve-

Ness. een Si ng a-

st ai nl ess stMl%cﬁF@&@lﬁgst stegd: Rdee tawodenas &hﬂ);ﬂ%ﬁ@d% vEhe and \M"
el ect rode Of1éﬂb§§ﬁa§eeibydév1&eahaalannexeaﬁrdaetdrﬂsubsndﬁﬁieanrder the

comrer- ci al desi 1100 the 0SS of 10 current of
only about é??r?dgg h?uﬂerEBﬁ 3§CSP§ ofdR qﬂﬁﬁﬁ .
one-hal f howial desdgnebionaAlCTAr u.u.mld,yamo'dmmdu:,cu Idaseoﬂ‘ter

Subseaudid (TeERELof Th19°ab8ub Rl §ip Bt RS DI SR

control . sw t&ppm:mapekYetiael fizstoonerhals bowr wf mmemmm a
pot enti onet e a ev retic
treat nent b:‘f ng lg%ff“% {’ gsaé Bchprcﬁ'xg ttg?etﬂhe %{olrfglot‘{/ e appar at us

10 for device returns to full power at the beginning of each
_ subsequent treatment :
5 As can best be seen in FIG. 3, the control

- switch .20 1s preferably a continuous control device,
such as a potentiometer, to permit the user to adjust
the level of lontophoretic treatment being administered.
This facllitates the utility of the apparatus 10 for

20 use in the home by the person being treated since it
permits the user to select the lievel of treatment per-.
sonally desired. Further, a light 50 can be provided
adjacent to the switch 20 to indicate whether the appar-
atus 10 1s activated.

25 - An alternative embodiment of the present inven-
. tion, 1llustrated as an lontophoretic treatment device
52 in FIG. 4, is specially adapted for treating the

plantar surface of a single foot. For this purpose, the
configuration of the support structure 53 of this device
30 1s generally similar to the configuration of the support

- structure 26 of the device illustrated in FIGS. 1 and 2,
That 1s,: the device 1s generally rectangular, has a pair

~ of electrodes 54 and 56 disposed on its upper surface
and a narrow insulating member 58 separating the elec-

3» trodes 54 and 56 .

. . To. accommodate the shape and- contour of the
plantar surface .of a foot, the foot device 52 is gener-
ally longer than the hand device 10, and can be slightly
narrower., Further, to assure adequate contact with the



to sel'act the level of treatment per-. sonally desired. Further, a light 50
can b f)row ded adjacent to the switch 20 to nd| cate whet her the appar -
at ug is activated. 25 An al ter nat‘l ve errbodl mant of the present

i nven- t|on i 11 ugh ?‘?‘Er Adrtal PAarftar SRR & Gt Wik he 4

i s spéci aIIy adapte the pl ant ar, sur ‘ace of Sl ngf oot . For

this purpose, the2@6hs boRtdonoPiof e Frat, & mﬁ%l #d s%%evi ce
30v£i s generally sigAsled i@ﬁﬂm Wfigglp"ﬁvmd)foﬁ Hﬁqéumpgﬁ wrm&yref%

ener al |y 1 oct angibe: deyaee 55 g BHia, Aesl oeHPELE Aabebiey, | (o

general ly rectang
upper surface5and lacadedown rthel alevrigeﬂrmﬂtnng Edhesa]hieittheyemé.el ec- 35

traodes 54 and 56. To acco Jﬂlﬁgunsl
sur faobe of a foot, the fogqtpg'ew ce iYs ‘gener - aln‘f‘ﬁ#on er t%e hand

devi ce 10, and caftreataenihefifeediedodd eﬁ‘\h t%ctlt@%s?bﬁjr‘@%eﬁ%ﬁby
contact with the equall, Iadeotdidg @rﬁrﬁc%ﬁt ddvie FRIddSehLHed u@fan&he

B ovi Had ont he 33'53» oL RR #&%&aﬁ%&f& oz, e (8 OB EE FBhE: <
centrally 5 ]Joocm;)e(imnw&'edmvsﬁmgilmm develes dndsbomednd |80i shabnbhel v
pear Ty equal . AccBTRRAG PARRIFLAD HL S Srshate FHEth PR 448, bF SEbler
for treating either rl:!.mtr iogghtledit Iffat § odkt Wi1lhyals ophy neted sthattae
devi ce end T or-end catridi swaber 62 4 RV b lart! tile Cé’f&’éréf ey t et ige
52 for easy manual operation.
15 A third embodiment of the present invention,
11lustrated as an iontophoretic treatment device 64 in
" FIGS. 5 and 6, is specilally adapted for treating the
axilla area of a human body. For this purpose, the _
. support structure 66 of the device 64 1s not a generally
20 flat rectangular structure as described above, but
rather 1s a generally upright structure having a pailr
of electrodes 68 and 70O (FIG. 6) in generally parallel
planes and facing oppositely from one another. With
this arrangement, the lontophoretic treatment device 64
25 can be positioned in the axilla area and held in place
during treatment by the user simply lowering his arm.
This arrangement has a significant advantage over prior
devices in that the user's hands are relatively free
- during treatment, making this device particularly conven-
30 ient to use. Moreover, as in the other devices disclosed
herein, the treatment device 64 includes a control switch
72 on the body 66 for manually activating and controlling
the level of treatment. -
__ As with the former devices disclosed herein, the
35 diontophoretic _trea.tment device 64 employs porous pads
T4 and 76 between the electrodes and the surface being
treated, and these pads are preferably to be kept moist
to facilitate conductivity. For this purpose, as can |
best be seen in the cut-away pdrt_ion of FIG. 5, a water-

20 .4gse in the honme by the person' bei'ng treated since it permts the user @




right or left foot. It will also be noted that a control switch 62 is

ovi ded on the side of the device 52 for easy manual operation. 15

‘third enbodi nent -of the present invention, illustrated as an ¥
ont ophoretic treatment device 64 in FIG>5 and 6, is speC|aIIy adaptedﬁ
for treating the axilla area of a human body. . For this purpose, "t he suppor
Structure aatighthoroughca'reia @midedg@dewmmhezdoottm e%ctlomghodv

structure asggesghispeflad & HENSEEdAds UPhtdNEnst ructure
havi ng a pai r66 S'h ecgreog’ 8 and h"?‘I'ZI ga 'ﬂFn gener al r%:hpara | el pl anegy

and facing 055658 erThﬂénFGM@ tﬁﬂﬁ nnn&htWMs Arser{R2%t2 reger-

Iogt ﬁprgretlﬁoireﬁbﬁeahtdqn t %i%ureat rirbebwsgedoried Imtxhﬁaaxyua area
and hel d_in place duri n e us a

Thi $ arrﬁngege Rgé r%#&hlg n&h 5§#¥§ﬁ8w§E g@% ﬁh? at the
user's handsside o#l dzhevbloﬁyfﬁéetbusa:gre rem taresiml ek resetv olnefore v/

particul arly n 3 t to use. Moreover; as in the other devices"
di scl osed. heFfeilgn\S%Bﬁg ga' at'ment. devi ce 64 |ncI udes a control switch 72 on

the body 66 for manuBory the: DTS 0f pRARIGING AN (Hrsulatings membarnent |
B i s he betuBEnerace3sdecddes €8 haie 7y 4’“’3 g O nelatng 1o
and t he igrf he B@pﬁg%r ééfie% Iﬁl‘?&ee ‘%F a%l?a‘?orﬁga%ﬁ'

moi st to facf8i scagdughmvmhg dﬁpeﬁfparﬂnqﬂmbﬁaths pa@sb?&tahe seen in
along the. beTBoflr Lenretetraday’ s b, i RAd 6, ‘da sRickbends
into the trodegacribeds ipegm'easbelxhda‘bailhrbemoWo 8 vermsbest eber seen
in FIG. 6, the upper portion of the body 66 includes a
15 generally U-shaped channel 80 which 1s divided into two
channels by a vertical dividing wall 82. The upper
portion of each of the pads T4 and 76 18 bent over into
one of the two channels, and the dividing wall 82 serves
‘to prevent -short circuiting of the device 64 by elimina-
20 ting any contact between the pads T4 and T76.
To hold the pads 74 and 76 in place, the retainer
78 includes a pair of. longitudinally extending flanges
84 and 86 which project laterally a sufficient distance
to engage and retain the pads T4 and 76§ respectively.
25 In this 1nstanoe, the flange 84 is arranged to cooperate
with the pad T4, and accordingly extends laterally a
greater distance than the flange 86. Moreover, if de-
sired, a serles of #etaining spikes 88 can be provided
on the retainer 78 to further assist in holding the
30 thicker pad T4. |
In order to releasably secure the retainer 78
'to the body 66, the retainer includes a pair of tabs 90
which cooperate with an L—shéped slot 92 in the ends of
the body 66, as can best be seen in FIG. 5a., To remove
35 the retainer 78 from the device 64, it 1s necessary only
' to press the retainer downwardly and slide 1t to the
left, as indicated by the arrow 54 in FIG. 5a, thereby
. releasing_the°tab 90 from the L portion of the slot 92,
From this position, the retainer 78 can simply be lifted



voi-r for retaining noisture in the pad 74. Naturally, 5 a second trough '
(not shoyn) can be provided on the other side of the body 66 to serve as 7%5
simlag feservoir for the other pad 76. For.the purpose of providing an -
i nsukat,i ng menber- between the el ectrode 68 and 70 and further for hol ding

10 the pads 74 and 76 in place on the body 66, a pad retainer 78 bears

agai nst the upper portion of the pads 74 and 76 and is rel easably secured
to.the body 66, as will be described in greater detail below As can best
be*een in FIG 6, the upper portion of the body 66 includes a 15 '
general ly U shaped channel 80 which is divided into two channels by a

vertical dividing wall 82. The upper portio f each.of the pads 74 and 76

is bent over into one of the two channels, and the dividing wall 82 serves

to Rrevent shgglyac blukeNg£0 i€ g aey! '
con&iﬁt bet weg% ta%g&g;gtsa 791, af#gg;%ﬁ%iéﬁolédiﬂt ?g‘%aéoll{ss} gﬁfsaﬁ%g%%a{pﬁ/ace,

the retainer f@omnéhedpads A and 7eangi tudinally extending flanges 84 and
86 which protect laterally a sufficient distance to engage and retain the

pads 74 and 76, respe@romecithe Zoregoinky,s ithWiAl de tdppiddingted it
arranged to cooperate wth the pad 74, and accordingly extends |laterally a
great er distatbe thatopheoreiticgéreatmeritr apparatids def the aakeserseri es of
retaining spikes 88 can be provided on the retainer 78 to further assist in
hol di ng t hé 3énvention pxovides a device whighedsnisel fremantained randi ber
78 to the body 66, the retainer includes a pair of tabs 90 which cooperate
with an L-shap@8YspBd gonvenieate i@ use ¢ hé&ﬁﬁﬂ?’%, the davinatohetheeen
in FIG ba. o rempve 35 he retainer 78 fromthe device 64, it,is.
necessary. onl JOVBRELEES CaRe Do AP Ao RO RAGPLETE 5 (40 | 2CIRPRIRALAY ¢

as indicated QX EQBa%iEOQf5ﬁa&%t§E§1£%ah‘QET!??@ely high level of

operation over an extended period of time, and whereby
10 electric current from the electrodes will pass only
through the surface being treated.
While several particular forms of the invention
have been illustrated and described, it will also be
épparent that’various modifications can be made without

15 departing from the scope of the invention.



the tab 90 fron1the L portion of the slot 92. Fromthis position,

m! Iﬂlr*uu be lifted upwardly out of the channel 80,
mthe pads 74 and 76. Fromthe.foregoing, it wi ||

be appreC|ated t hat he |ontophoret|c treatment apparatus of- the present%ﬁ

* invention provides a device which is self-contained and is’easy -and

convenient to use. Mreover, the device of the invention can be fabricated

conveni ently and economically, is capable of maintaining a relatively high

| evel of operation over an extended peri®wd of tinme, and whereby 10 electrlgd

current fromthe electrodes will pass only through the surface being

treated. While several particular for@GBAIMSt he invention have been

illustrated and described, it will also be apparent that various
modi fi cations can Be nade\Atﬂaiﬁ-qqntn*nmélhgntpphprh¢nqun;aﬁmenna
I nventi on. CLAIMS 1. A self-contained iontophoretic treatnent apparaﬁud

conpri si ngaPRAEABKEr compridings & auppREt ostEpstures gowsurae mf r of
el ectrodes nounted on said support structure, said el ectrodes being
connect ed ‘F%eEEFchPO?G&'r'Cé F2iF 2f (eLeFtEodRE: mOURSES PRSI cont act
L o FASSEECEE AASERIRE ) B %mﬁd o
ol oot ol opouer, i oLl auaal G ARt PLIBLLLY 33,8 oLt A e ot e
. -said electrodes, and an insulating member exteqding
between said electrodes, a first of said electrodes being -
connected to said source of electric#l poyerland arranged
to act primarily as a cathode, and the other electrode
10 being connected to said source of electrical power and
arranged to act primarily as an anode, said first
electrode being formed of s£ainless steel and said other
electrode being formed of substantially pure aluminum,
said support structure and said electrodes being sized and
15 arranged so that a surface to be treated can extend across
said insulating member and simgltaneously contact both of
said pads, whereby electric current.from said electrodes
for effecting iontophoretic treatment will pass only -
through the surface being treated. |
20 2. The iontopho:etic treatment apparatus as
claimed in Claim 1, wherein said porous pads are moisture
absorbing; and said insulating member extends between said

moisture aﬁsorbing pads.

3. The iontophoretic treatment apparatus as



arranged to act primarily as an anode, said first el ectrode ' of

stainl ess steel and said'other electrode being fornmed ' pure
al um nurﬁ sai d support. structure and said el ectrodes ’mm rugm ES _
t

arrap®ed so that ‘a’'surface to be treated can extend across sal

menber “and si mul't anebusly contact both of said pads, whereby electric
current fromsaid electrodes for effecting i.ontophoretic treatnment w |
pass only through the surface being treategd. 20 2. The

| olf-ophoretic treatnment apparatus as clai in Caiml, wherein said
porous pads are noisture absorbing; and said insul ating nenber extends
between sal d gy ik 3R5@aRiR0 PAdherbin saidBalNheBNEEHeA eal ment
apparatus as clained 1n Caim2, ereln sald pads are formed of

pol yester nat ephlresfer matekiQii.ontophoretic treatnment apparatus as
claimeéd in any of the above clainms wherein said support 5 structure
includes a treatnment syrface, Jmel WMEIploeetRel BgeaRMANE] appatAtths as
treatnment surface. S The iontophoretic device as clainmed in Caim4,
wherein said tepaimedt iaAuahycof thd zbve ebaimsnwhereial lspid tduggmresi ze
of the plantar surface_of 10 a human foot, and includes a centrally |ocated
rai sed port$onstiroagtuoee iscdadese e dfreatnenpesar facet, hsalid alectpwddson of
said plantar surface of said foot, said insulating menber being di sposed
transversel y abedng woidtedeamwaid hreatmentweunfaged el ectrodes so that
said 15 plantar surface of said foot to be treated can be placed on said
treatment surface extefdi ng ac/fhses inntrphereticndevice as claimed in

ing

Claim 4, wherein said treatment surface is sized to
cdnform generally with the size.of the pléntar surface of
10 a human.foot, and inéludes a centrally located raised
-portion along one side thereof to.cooperate with the arch
portion of séid piantar surface of said foot, said
insulating member being disposed transvérsely across said
treaﬁment surface between said electrodes 8o that said
15 plantar surface of said foot to be treated can be placed
on said treatment surface extending across said insulating
member and simultaneoqsly contact both of séid pads,
wheréby electric current from said electrodes for
effecting iontophoretic treatment will paés only through
20 said plantar surface of said foot being treated.
6. The iontophoretic treatment apparatus as

claimed in Claim 4, wherein said support structure forms a

housing, said treatment surface includes

two substantially - parallel planes of said hou_sing

25 facing oppositely from one another and the top of said

&



menber_and sinﬂltanébus{y contact both of said pads, whereby el ectric

urkent fromsaid electrodes for effecting iontophoretic treatiment wll
pasﬁ)§ on“mmmm,mu jjd plantar surface of said foot being treated. &
e on _ . E"ﬂent apparatus as clainmed in Caim4,- wherein sal
spport Structurd férns a housing, said treatnment surface includes two

substantially -parall el planes of said housing 25 facing oppositely ;'-
from one-another and the top. of said 7] 17 upright housing connecting the " :

oppositely facing planes, said treatnent surface being sized to confOrn1.-f“%f
generally with the size of a humgn axjlla, said iniuI%tim menber being .. T %
di sposed #RGiEherRep§Lag, gosnegting koe o APROFItelYsfacipgePdRReSef said
housi ng and, etweeg.sakd eI&ctro es, SO that a%hunan'axilla to 3ﬁ treat ed

can ext et OS2 EUPRT AEGFAGS 284 &9 ntPPEREBUIrDEEBNLYCt both of

 caid pad rer.eby el -' f. i d. el f fecti <
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Figs. 544 R of Fb@Ssalad Of the acaarmanving HERWeBHS salle text of the

speci fication has been reproduced by phot ooopyi-ng the applicants original .

typescri pyectdod®y¥ §6NtRaR & FiMaHTRIHEIL Stohbahepbatdll Can!ldxtidnd cad.
‘The original typescript containing these anendnments nmay be inspected on the
preni ses fdrdd¥ Faia@ninelilatdng member and simultaneously contact

both of said .pads, whereby electric current from said

electrodes for effécting iontophoretic treaﬁment will pass

10 only through the surface of the axiila being treatea;

7. A self—conta.i'ned iontop_horetic treatment appara.tus substantially

as heréin described.with reférence to an@ as illustrated in Figs.

1-4, Fig. 4, Figs. 5—8 of the apcammuudng drawings.

The text of the spod.nat_ion' has been reproduced by photocopying the applicants original
typescript, It may contain & few saendments which are difficult’ to read. The original
typescript containing these amendments may de inspected on the preaises of the Patent Office



