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1
ELECTROLYTIC CELL FOR SURFACE ANI)
POINT OF USE IMSINFECTION

CROSS-REFERENCE T RELATED
APPLICATIONS

This application claims prierity w0 and the benefit of filing
of U5, Prowisienal Patent Apphcation Ser. No. 6ilk448,904,
entitled “Electeolytic Cell for Surface and Point of Use
Disinfection”, filed Feb, 21, 2003, This application is also a
contmuation-m-part apphcation of US. patent applicatwon
Ser. Mo, 09907,002, filed on Jul. 16, 2001, and issued as
L. Par Moo 6,736,400 on May 18, 2004, entitled “Portable
Water Disinfection Sv=iem”™. This application 15 also related
te U5, Patent Apphication, entifled *Gas Drve Electrolyie
Cell”, filed Feb. 23, 2004, and given Ser. No, LV785,8%2,
The specifications and claims of cach application listed are
mcorporated herem by reference.

FIELEY OF THE INWVENTION

This iovention relates o the production of oxidants in an
electradytic cell that are introduced into an agqueons solution
nsed as a disinfectant or sanitizing lquid,

BACKGROUND OF THE INVENTION

This invention imvalves clectrelytic technology known
generally in the art. Elecirolytic technology wiilizing dimen-
sionally stable anodes (DSA)Y has been vsed for vears for the
prochection of chlorine and other mixed-oxidant solutions,
[Dimensionally stable anodles are described in LS, Par. Mo,
3234010 Beer, eotitled “Electrode and Method of Mak-
ing Same”, An example of an electrolviic cell with mem-
branes is deseribed in US. Pat, No, RE 32,077 to deNora, ot
al., enfitled “Electrode Cell with Membrane and Method for
Making Same”. An electrolytic cell with dimensionally
stable ancdes withoul membranes s deseribed in U5, Pat,
Moo 4,700,208 1o Giram, et al., entitled “Electrolvtic Method
andd Cell for Sterilizing Water.”

The mvention also invelves the use of elearalvtic cells 1o
produce an oxidan. Commercial electrolyviie cells bave been
used routnely for oxwlant production that uihees a Gow-
throvgh configuration that may or may oot be under pressure
that 5 adeguale o create fow through the electrolyic
device, Examples of cells of this configuration are described
i LS. Pat. No. 6309523 1o Prasmbkar, el al, entiled
“Electride and Electrolytic Cell Containing Same,” and
L5, Pat. Mo, 5,385,711 1o Baker, ot al., entitled *Electrolvic
Cell for Generating Sterilizaton Solutions Having Increasedd
Ozome Content,” and many otber membrane-tvpe cells. In
other configurations, the oxidant 15 produced i an open-type
cell or draswn into the cell with a syringe or pump-lype
device, such as described in TS, Pat. No. 6524475 ©
Herrington, ¢ al., entitled “Poenable Water Disimfection
Syslem.”

The word “sanitize”™ means: 0 make sanitary, as by
cleaning or sterilizing. The word “disinfect™ means: o free
from disinfection, csp. by destroving harmful microorgan-
igms; broadly; cleanse, The word “disinfectant™ means: 4
chemical that destroys vegetative forms of barmful micro-
organisms esp. on inanimate objects bol that may be less
effective in destroving bacterial spores. Webster's Ninth
Mew Colleginte Dictionary {1984} For purposes of this
application, the words sanitize, disinfect, disinfectant and
varianis thereol are nsed in the browd sense as meaning,
cleanse.
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A speoific tvpe of elecirolvie cell thal produces an
oxdant 5 disclosed in S, patent application Ser. Mo
097,092 o Herrington, € al., one of the inventors of the
mvention described and clamed in this application, entitled
“Partable Waler Disinfection Svstem,” the specification of
which is incorporated berein by reference. The specification
describes disinfection devices that uiilize, n one inslance, an
electrolvie cell chamber i whnch hydrogen gas s penerated
during electrolysis 1o provide a driving lorce 10 expel
oadant from the cell chamber through o pressure-sensitive
check valve. In this configuration, unconverted electrolyie 15
also expelled from the body of the cell as hvdrogen gas is
senerated. Inan alternate confipuration described in the
same application, hvdrocen gas pressure is contained in a
cell chamber dunng electralysis, but the pressure within the
cell chamber s limited by the action of a spring loaded
piston that continues w0 mcrease the volume of the cell
chamber a5 gas volume mereases. Ultnmately, o valve
mechamsm opens, and the spring-loaded piston fills the
complele volume of the cell chamber forcing the exidant ot
of the cell chamber, Aoother electrolviic cell conliguration is
disclosed w US. patent apphcaiion Ser. No. LI785.802,
entilled “Oas Deive Electrolyie Cell™ filed concurremly
herewith, The specification describes a sealed cell during the
electrolvsis that produces the omdant which resulis in a
buikd up of gas pressure, promanly H. meleased at the
cathode, which overcomes a check valve that opens 1o expel
both the gas and the oxdant.

LS. Pat. No. 3,996,126 o Rasmussen describes an elec-
trodyzed saline solution generated in a closed container ang
used o treat feeth and oral cavites, A propellant gas,
electrreal pump, or mantal pump 13 otlized 10 force the
electrolyzed saling solution out of the container through a
tuhe,

U5 Pat. Moo 4019986 1o Buers, er al, deseribes 3
portable osone gemerator and container for purfyving water,
U5, Applicanon US 20020175083 Al to Harkins, et al,
relaes to a statwonary electrolyzed oxidizing waler sysiem
for spraving a sanilizing solution on eogs. US. Par. No.
6,502,700 Bl w0 Stwemker, ot al, relates to a motorize
spraver for attachment o g bottle, US, Pal, Mo, 6,363,951
B 1o Wisod describes an oeone generation syslem for use in
a water containing device such as a sink for disinfection of
materials placed o the sinlk.

These prior art svaems are generally large industrial or
comimnercial apparatus producing large quantities of soluticn
and are therefore not suitable for resideniial use by consums-
ers, The devices lack portability due o their siee as required
fior a disinfectant or sanitizing solution that may be applicd
at variows locations without the need for pipes or hoses, The
price arfl does ool diselose an apparatus that is low cost,
comvenient and simple (o operate, store, and activate for the
producten of an oxidant thal may be introduced w0 an
aquenus salwtion which may then be used as a disinfectant
for a wide variety of objects

BRIEF SUMMARY OF THE INVENTION

The present invention comprises an apparatus and method
for producing an oxidant o weat & liguid that may be
dispensed from o spray bottle or other coofainer as a
dizinfectant, The apparats of the invention is low.-gos,
small and simple, suitable for consumer residential nse,
although industrial, medical and military applications arc
also within the scope of the invention. The apparatus mayv
comprise a hand-held portable sprav botle or other con-
taimer that is initially filled with a liquid, preferably water,
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The apparatos further comprises af least one electralvie cell.
The cell includes at least two clectrodes, one clecirode
comprises al least one cathode and another electrinde com-
prises al least one anode. Many types and configorations of
electrinles may be suitable for the clectrolyiic cell of the
present invention. The apparalus comprises a control cirowil
for selectively debveriog an electrical charge betwesn the
cathode and the anede from any energy sowree,

The eneray sonrce, electrically connected with the contral
circuit, delivers a controlled clectrical charge having a value
determined b the cell characteristics, such as the electrolyvie
type and guantity, size, and other factors, The energy or
pevwver source may be a standard or rechargeable hatery,
dhrect AC connection or solar poswer. During generation of
oxidants, an electrolyle, prelerably comprising a sodium
chloride bring solution or a sedivm chlorite salution, is
lecated wathin the cell bousmg between the anode amd
cathode. Diher oxidants may be produced, based upon the
desired application including other balogen exides, such as
chloripe dioxide. The controlled electrical charpe passes
throvgh the electrolyviic soluion from cathede to anode,
thereby geperating al least one oxidant i the elecirolvie. A
valve or olher means may be used 1o control Muid conmection
between the cell and the guid sothn the contamer.

In one embodiment, a fluid such as water is placed in the
batle, and oxidants produced within the electrolvtic cell are
transferred 1o the water o produce a solution with a free
available chlorine concentration of sufficient strength 10
effectively sanitize the material or surface of an object. In
aligrnative embadiments, the bottle can be an open battle,
closed botile, or bottle with a spray nozzle or other pumping
means 1o transfer the selution within the bottle 1o the
malerial or surface 10 be reated.

In one embodiment of the preseot mwvention, the spray
baottle s placed on a base umil. The base unil comprises an
electrolvtic cell, electrolvie storage compartment, power
supply, and contral circuit. Cwadants produced o the base
nnit are ramslerred to the imenor of the spray bodtde through
a valve mechansm, The sprav bottle 15 then removed [rom
the base amd wsed 1o disinfect swrfaces, foods, or other
materials requiring sanilization.

In an altcmative embodiment of the present invention, the
spray bottle includes a handle that houses an electrolytic
eell, elecimolyte slorage compartment, power supply, and
control circuit,

In yet ansther embodiment of the present invention, the
spray botlle includes a separate, compact, electrolytic oxi-
dant-producing device or module that removably, mechani-
cally atfaches o the spray botile. Io flns embodiment, the
electrolyiic device 18 wsed for production of a number of
discrete charges of concentrated oxidant and is then replaced
when the oxidant production capacity s depleted. The
replaceable oxidant producing device comprises an electro-
Iytic cell, elecirolyle siorage compartment, power supply,
aml control circuil.

Chher objects, advantages and novel Teatures, and funher
soope of applicability of the present invention will Te set
forth in part i the detailed description to follow, aken in
conjunction with the accompanying drawiogs, and in part
will become apparent [0 those skilled in the art upon
examination of the following, or may be learped by practice
of the imvention. The objects and advantages of the invention
may be realized and attained by means of the pstrumen-
talitics and combinations particularly pointed oul in the
appended claims.

3

=

2D

ta

dn

40

al

Lk

4
BEIEF DESCEIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanyving drawings, which arc incorporated info
aml Torm a part of the specification, illustrate several
emboddiments of the present invention and, together with the
deseription, serve o explain the principles of the invention,
I'hie drowings are only for the purpose of illustrating several
embodiments of the invention and arc pot to be construed as
limiting the imvention. [n the drawings:

FIG, 1 s a view of a bottle mounted on an oxidani.
producing base unit.

FIG, 215 8 boitle with an oxidant producimg winit boused
within the hapdle of the borle.

FIG. 3 15 a bottle with a separate replaceable oxidant-
producing  device or module removably atached 1o the
il

DETAILED DESCRIFTION OF THE
INVENTION

Commercial electrolviic cells are in production 1o produce
a mixed-oxadant solution. This process 15 deseribed m U5,
Pal. Mo 4,761,208 and subsequent patents and applications,
relerred 1o above, all incorporated herein by reference. The
dsmtectant produced 1o thes process s very effective for
inactivation of microorganisms, paricularly microorgan-
1= that are resistant (0 treatment by conventional chlorine,
whether in gas, Liguid (sediom bypochloriie), or solid (cal-
cium hypochlorite) Form.

Asimple version of an oxidam producing device useful in
the present invention s described and shown in FIGS. 1, 2,
amd 3 of US, patent application Ser. Mo, 09507002 For
“Portable Water Disinfection System”, incorporated herein
by reference. Another oxidant producing device useful o the
present invention is described and shown o ULS, patem
application Ser. Moo 100785892, entitled *Gas Drive Elec-
trolyveie Cell™, led concurrently herewith, (hher variations
and confipurations of an electrolync cell can be produced @
accommodale various applications,

The objpect of the current invention is W0 inCorporale an
electrolvtic cell e a spray Bettle or other contaiger for
¢leaning solution to enhance the disinfection performance of
the cleaning sehition, The cleaning selution may have many
application including howsehold or indusirial surface cleans
g (countertops, lavalones, etel, an enbanced cleaning and
disinfection solution for washing hamds in a sterile eaviron-
ment, tor cleaning of medical instruments, and any other
application where inactivation of viruses, bacteria, prolodo-
ans, molds, spores, volatile organic compounds, pesticides,
berbicides, chemical contamination agents, oyanide, and
other undesirable matier can be destroved by the oxidant
solution.

Referring 1o FIG. 1, one embodiment of the presem
invention comprises base unit 20 with bottle 22 placed on a
horizontal surface for receiving the bottle, In this embodi-
ment, bolle 22 comprises a spray bottle. o alternative
embodiments of the present invention, the baitle may be a
¢losed or capped bonle, oF an open bottle, ln the fiest
embodiment, base unil 22 comprises clectrolviic ool 46,
gircwit board 3, and electrolyvie storage container 32, [n this
embodiment, power supply 3 5 attached by an electirical
cord o base woit 22 and plugs direetly into o wall electrical
outler, In an alternative embodiment of the present nven-
tion, poswer supply 36 is located within base unit 22 and
plugged directly iolo an electrical outle,
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In the first embodiment of the present invention, in order
te commence operation, Quid 24, preferably water, is intro-
duced into bottle 22, Activation switch 38 s pressed by the
user therehy activating production of oxidacts. Electrolyvie
withio slorage contumer 32 s ransferred W electrolytic cell
46, Electrical power is applied o elecirolynic cell 46 through
control circuit 34. Stats of oxidant production and faul
conditions such as low elecirolyie levels or other condibions
are indicated by illumination of satus lighis 4. Upon
completon of exidant generabon withm electrolyie cell 46,
oxulants are transferred 1o the nterior of bolle 22 via a
valve and probe 42, Probe 42 provides Huwd communicaton
with the liguid in bottle 22 via self sealmg valve 44 which
i imtegral we bottle 22, Oiher user controlled apparatus may
b employed o iransfer the electrolvie to the solution within
bttle 22, Afver oxidanis are transterred 0 the interior of
bottle 22, fuid 24° comprises o free availlable chlorine
concentrabiom of sufficient value o sambze desired objects.

In the first embodimen of the present invention, bortle 22
e removed from base umt 200 and s transporied by the wser
e other locations for the purpose of disinfecting or sanitiz-
mg surfaces, food products, or other materals. Botile 22
compriges handle 26 which Luriher comprises spray rigeen
2R and spray nozele 30 In the firs embodiment, handle 22
comprees oxadant efficacy indwcator hght 48, Oxadant efh-
cacy indicator light 48 provides status to the user of the Tree
available chlorine oxidant sirength i feid 24, Oxidam
efficacy indicator light 48 is activated via elecirical contact
S0, Oxidant efficacy indicator light 4% = powered from a
capacitor circwit located within handle 26. Io an aliernative
embodiment, oxidiant effcacy indicator light 48 s powered
by o battery located withm bandle 26, In this alternative
embodiment, activation of oxidant efficacy indicator light 48
i triggered by a radic frequency signal generated by an RF
clirewit located within base unit 20,

An aliernative embodhment of the present ovenion is
shown in FIG. 2. In this aliernative embodiment, the appa-
ratus comprises hoile 22 and spraver head 54, Spraver head
54 comprises an electrolvtic cell, a power supply, 4 conlral
circuit, spraver nozzle 30, spray handle 28, and elecirolyie
container 32, Sprayver bead 54 includes oxidant elficacy
mdicator light 48, Spraver bead 54 plugs directly into an
electrical wall cutlei via elecirical connecior 32 1o provide
provwver o recharge a battery located within spraver head 54
The battery within spraver head 54 provides the power 1o
deliver a charge o the clectrolvie within the electrolytic cell
te produce oxidants. In an alternative embodiment, elec-
trolysis within the cell within sprayer head 34 is powered
direetly from the clectrical wall outlel via elecirical connec-
tors S2.

et ancther embodiment of the present invention s shown
in FIG. 3 In this embodiment, electrolyviic cell module 60
comprises an electrolylic cell, electiolyle source, power
souree, and control circuit, Electrolyviic cell module 60 is
removable from bottle 22, preferably by threads or ather
mechanical Auid-tight sealing mechanism o botile 22, Blec-
trolvtic cell module M is removahle for replacement as a
complele assenbly from bottle 22, To an altermaive embaodi-
ment, the clectrolyvie cell and power sowrce are replaccable
components that attach to electrolviie cell module &0, Lo this
embodiment, clectrolyiic cell module 60 comprises the
electrolviic eell and control circwit, The oxidant prodeced by
mo<hale 6 is in Huid connection with the liquid in bottle 22,

Applications of the present iovention are especially appli-
cable 0 low-cost water treatment svatems for bome vse by
consumers, However, it will be obwvious to those versed in
the an that this invention can be wiilized in a variety of
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apphications including spray boitle appheations for surface
cleaning, potable water realment syslems, Wastewater reat-
ment sysiems, food cleanimg applications, medical mstro-
ment sterilization, surgical wards, hospital eovironments,
military medical applications, miliary chemical and bio-
logrical weapoms decontamination, wound (reaiment, and
other applications where a disinfectant is utilized.

Aldthough the wvention has been desernibed i detal with
particular reference 1o these prelerred embodiments, ather
embodunents can acheeve the same resulis. Vanatons and
madhfications of the present invention will be abvious 1o
those skilled in the art and o 15 itended o cover all such
medifications and eguivalents. The entire disclosures of all
relerences, applications, patents, and publications cited
abowve, and of the correspondig applicatwons, are hereby
incorporated by relerence.

What (= claimed 1=

1. A apparatus Tor delivering a sanilizing solution o a
surface, the apparatus comprising:

an electmlyne cell,

an elecirical power source:

a eircuit which enables the transfer of power from said
power source 1o said electrolviie cell in erder 1o pro-
duce at least one oxadant witlun sad electeolviie cell;

a substantially portable container removable from said
electrolyiic cell:

a hase for supporting said container, said base comprising
siaid electrolytic cell;

a conpection between said clectrolytic cell and said con-
Tainer, wherein said connection enables the at least one
oxidanl 1o combine with a substance in the coniainer,
thereby forming the sanitizing solution; and

an opening in said container throvgh which (e sanitizing
solution is delivered.

2 The apparatus of claim 1 wherein said opening is

s lable.

3. The apparalus of claim 1 whercin said container
compriscs a spray bottle.

4. The apparams of claim 1 further comprising pumping
ITHEALLS,

5. The apparatus of claim 4 wherein saud pumping means
comprises a handle,

h. The apparatus of claim 4 wherein said connection
comprises a valve,

7. The apparatus of claim 4 wherein said valve = opened
i response 0 a pressure of gas produced in sad electrolyiic
cell.

8. The apparatus of claim 4 whercin said conoection
comprises a fuid-tight seal.

4. The apparatus of claim 4 wherein said pumping means
comprises a spraver head.,

1, The apparatus of claim ¥ wherein said spraver heacd
COMPrises o spray noezle.

1. The apparatus of claim 1 wherein said base comprises
said poweer source.

12. The apparatus of clam 1 wherein the suhsiance
comprises a Huud,

L3, The apparatws of ¢laim 12 wherein the fuid comprises
an agquenus solelion,

14. The apparatus of claim 12 wherein the fuid is waler.

I5. The apparatus of cluim 1 wherein sad electrolyne cell
utilizes an electrolvie comprising swdinm chloide 0 pro-
duce the at leasi one oxidant,

L6, The apparatug of claim 1 wherein said electrolync cell
utilizes an electrolyte comprising sodinm chlorite (0 produce
the at least one oxidant,
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17. The apparatus of claim 1 wherein sad samiisng
solution comprises a free available chlorine concentration of
sulficient value o sanitize an object.

I8, The apparatus of clamm | wherein the at least one
oxulant comprizes ol least one member selected Trom the
group consisting of mixed oxidants, chlorine, chlorine diox-
e, and combinations therect,

19, The apparaius of clawn 1 further comprising a syslem
activation butten and one or more status indicator lights,

20. The apparatus of claimm 19 wherem sawd one or more
mdicator hghils are activated 1 response o 4 concentralion
ol free available chlorine in the sanitizing solition.

21 A method of sanitizing o surface. the method com-
prizing the steps of:

providmg clectrolyvte and power o an electrolyie cell;

producing at least one oxidant in the electmolyiic cell:

transferring the at least one oXidant o a substance in g

substanially portable contaner, thereby formnng 4
sanilizing selution;

removing e contumer from a base comprising the elec-

wrolwic cell; amd

delivering the sambizing sclution to the surface.

22 The method of claim 21 whersin the delivering siep
comprises pumping the sanitizing solution oot of the con-
Lainer.

23, The method of ¢laim 21 wherein the delivering siep
comprises spraving the samnzing solotion oo the sorface.

24. The method of elaim 21 wherein the substance com-
prizes a Huid,

25, The method of claim 24 wherein the fluid comprises
an aquecus solulion,

26. The method of claim 24 wherein the fud i water

27. The method of claim 21 wherein the transferring siep
comprises opening a valve.
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28. The methad of clam 27 wherein the valve 15 opened
in response 10 pressure of gas produecd io the electrolyviic
cell.

29, The method of claim 21 wherein the providing step
comprises charging o hatlery,

30, The method of claim 21 wherein the providing step
comprises replacing a battery.

31. The method of clum 21 wherein the clectrolyie
comprises sodium chlorde,

32, The method of clum 21 wherein the clectrolyie
comprises sodium chlorie.

33. The methed of claim 21 wherein the fransferring step
comprises raising the free available chlorine concentration
of the substance o valve sulficient o sanitize an object.

34, The method of claim 21 wherein the at least one
oxidant s selected From the group consisting of mixed
oxidantz, chlorine, chlonne dioxide, and combinations
thercaol.

35, The method of claim 21 further comprising monibor-
ing the free avarlable chlorme concentraiion of the samtizing
solution,

36. The method of claim 21 further comprising the step of
trapsporting the container o the surface,

37. The method of claim 36 further comprising the step of
reattaching the contamer to the electrolyic cell.

I8, The method of ¢laim 21 further comprising the step of
adding the substance (o the contalner

39 The method of claim 38 further comprising the step of
reatlaching the container o the electmlyie cell.



