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13. A method for producing an oxygenated agueous com-
position comprising:
flowing water at a flow rate no greater than 12 gallons per
minute through an electrolvsis emitter comprising an
electrical power source electrically connected to an
anode electrode and a cathode electrode contained in a
tubuilar housing,
causing electricity to flow from the power source to the
electrodes, and,
producing the composition comprising a suspension com-
prising oxvgen microbubbles and nanobubbles in the
water, the microbubbles and nanobubbles having a
bubble diameter of less than 50 microns, wherein:
the anode electrode is separated at a critical distance
[from the cathode such that the critical distance is from
0.005 inches to 0.140 inches;
the power source produces a voltage no greater than
about 28.3 volts and an amperage no greater than
about 13 amps,
the tubular housing has an inlet and an outlet and a
tubular flow axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid
connection with the electrodes, and the water flowing
into the inlet has a conductivity produced by the pres-
ence of dissolved solids such that the water supports
plant or animal life.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex.1101 at 11:20-45.



Ground 1:
Anticipation Based on Wikey
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DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

FIG.3

Ex. 1112 at Fig. 3. 5



Wikey Outline

= “Flowing Water . . . Through An Electrolysis Emitter”

(Response at 5-10, 18-19; Sur-Reply at 8-10.)

= Microbubbles and Nanobubbles

o= No Evidence Wikey Creates Nanobubbles (Applies Equally to
Davies) (Response at 20-27; Paper 45 (“Sur-Reply”) at 1-8.)

o Petitioner’s Reproduction of Wikey Was Not Faithful (Response at
27-30; Sur-Reply at 10-13.)

- Dependent Claims 18, 21, and 25 (Response at 30-32; Sur-Reply at 13-
15.)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



Construction of Flowing Water Phrase

Claim 13:

“flowing water at a flow rate ... through an electrolysis
emitter”

‘415 Patent at Claim 13

District Court’s Construction:

“moving water through an electrolysis emitter by means

other than electrolysis”
Ex. 2111 at 30, 34

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 5-10.



District Court Analysis Should Be Given Weight

District Court Opinion Analyzes:
= Claim Language -Ex. 2111 at 31.
= Specification - Ex. 2111 at 33-34.

* Prosecution History - ex. 2111 at 32.

Record in Court was the same as in IPR
- Paper 34 at 9.

Need to construe phrase is the same
- Paper 34 at 10.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 5-10. 8



Claim Language

= “flowing water through
the emitter” is recited
as a separate step from
“producing the
composition... in the
water”

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

13. A method for producing an oxygenated agueous com-
position comprising:
flowing water at a flow rate no greater than 12 gallons per
minule through an electrolvsis emitier comprising an
electrical power source electrically connected to an
anode electrode and a cathode electrode contained in a
tubular housing,
causing electricity to flow from the power source to the
electrodes, and,
producing the composition comprising a suspension com-
prising oxvgen microbubbles and nanobubbles in the
water. the microbubbles and nanobubbles having a
bubble diameter of less than 50 microns, wherein:
the anode electrode is separated at a critical distance
from the cathode such that the critical distance is from
0.005 inches to 0.140 inches;
the power source produces a voltuge no greater than
about 28.3 volts and an amperage no greater than
about 13 amps,
the tubular housing has an inlet and an outlet and a
tubular flow axis from the inlet to the outlet;
the water flows in the inlet, out the outlet, is in fluid
connection with the electrodes, and the water flowing
into the inlet has a conductivity produced by the pres-
ence of dissolved solids such that the water supports

plant or animal life.

Response at 7; Ex.1101 at 11:20-45.
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Specification Describes Two Categories of
Processes

a
i

Ex. 1101 at Fig. 2A Ex. 1101 at Figs. 7A-7B

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 3-4. 10



Specification Distinguishes Flowing Water
Processes

9
experiment wos terminaled becanse of predicted frost All
Fruits, both green and red. were harvested and weighed at that
point
ENAMPLE &
N

Flow-Through Emitter for Agriculural Use

|

In ardet 1o apply the findings of example $ 10 agiculrural 1

uses, an emitter than can oxygenate nannir I

was developed. In FIG. T{A), the oxy l
comprised of theee anodes 1 and cathodes 2, of appropriate

stze to fit inside a tube or hose and separated by the entical I
distance are placed within a whe or hose 3 at 1207 angles o

each other, The snodes and cathodes are positioned with I.

|

1

1

|

stabilizing hardware 4. The stabilizing hardware, which can
be any configuration such s a serew. rod or washer, is prel-
Lmhl} Formed from stainless steel. FIG. T(B) shows a plan
\Juu ol the oxygenation chamber with stabilizing J]-J.Tli\-\cl[l. 4
a eonnector 10 the power source and stbilizing
hardwire 3 serving ss o connector to the power source, The
i is shawn at 6.
This invention 1s not limited to the design selected for this
embodiment. Theose skilled in the artcan readily fabricate any
of |h< ulmlwﬂ shorwn in FIG -1 ar §, or can design ather l
i | —
embodiment is the “T™ model, wherein the emitter nit is set
in @ side arm. The emitted bubbles are swept inio the waier
flowe, The unitis detachable for ensy servicing. Table I shows
several models of fow throwgh emitters. The voliage and o
flowrates wene held constant and the corrent varied. The Dis-
solved oxvgen (T3 from the source was 7.1 mg/Titer. The
starting tempernture was 12.2° O but the flowing water
conled shightly e 11 or 11.5% C. Witkoor unduee experimen-
tation, anyone may casily sclect the embodiment that best as
siils desired chametenstics from Table 11 or designed with
the teachings of Table L1

TARLE N

USRE45415E

10
It is expected that the superoxygenated plams with drip
irrigation will show more improved performance with more
continuous application of oxygen than did the omato plants
of Example 5, which were given superoxygenated water only

5 onee i day,

EXAMPLE 7

Trestment of Waste Water

or, with & high organic content, has o high BOD,
due to the bacterial fora. Tt §s desivable to raise the oxygen
content of the waste waler in order to cause the flom o
floceulate. However, it is very difficolt wo effectively oxygen-
ate such water, Using a4 inch OEM (see Table lwitha 12 volt
battery, four liters of waste water in a five gallon pail were
oxygenated, As shown in FI1G, §, the dissolved oxygen went
from 0.5 mg/1 to 10.8 mg/l in nine minutes.

Those skilled in the ant will readily comprehend that varia-

i tions, modifications and additions may in the embodiments

deseribed herein moy be made. Therefore, such variations,
modifications and additions are within the scope of the
appended claims.
The invention claimed is:
1. A method for treating waste water comprising;
providing a flow-thiough oxygenator comprising an emil-
ter for clectrolytic generation of microbubbles of oxy-
gen comprising an anode separated at a critical distance
from a cathode and & power source all in electrical com-
munication with each other,
placing the emitter within a conduit; and

passing waste water throuh the conduit.
[2- An emitter for electrolytic generation of microbubbles
af oy gen in an aguesus mediom comprising: an anode sepa-

rated at a critical distance from a ¢athode, a nonconductive
spier minlaining the separation of the anode and catheode,
the nonconductive spacer having a spacer thickness between

E DE
MCIED AREA ST,  VOLTAGE

Lo~

ube
5.Piate he

= s e wpgerns TuiEs [oage, the
palnt show= the

wter beecanes milky, deating &
o

The following plants will be tested for response to super-
oxygenated water: ines, lettuce, and radishes in three
different climate zones. The operators for these facilitics will

be supplicd with units tor drip irrigation. Drip irigation is &
technique wherein water is pumped through a pipe or hose
with perforations at the site of each plant 1o be irgated. The 55
conduit mey be wderground or above ground, Sinee the
water is applied directly to the plant rther than wetting the
entire field. this technique is especially usetul in arid climates

or for plants requiring high fertilizer applications.

The supercecy genated water will be applied by deip irmga- &0
tiom per the wsnal protoeol for the respective planis. Growth
and yield will be compared to the same plants given only the
usaal irdigation water. Pest control and fertilization will e the
same between test and control plants, except that the opera-
tors of the experiments will be eantioned 1 be aware of the &5
possibility of fertilizer burn in the test plants and to adjust
their protosols secordingly.

ratson, The ose-misie time

0.005 to 0.050 inches such that the critical dis
0060 inches and & power source all in elec
cation with each other, wherein the critical distance results in
the formation of exygen bubbles having a bubble diameter
Jeses then 00006 inclies, snid oy pen bubbles being incapabla
of breaking the surface tension of the squeous medium such
that suid aqueous medium is supersamrated with oxy gen.]

[3. The emitter of claim 2, wherein the anode is o metal or
& metallic oxide or g combination of a metal and & metallic
oxide ]

[«i. The emitter of elaim 2. wherein the snode is platinm
and ifdium oxide on a support.]

[S.'['Ju‘ emitter of claim 2, wherein the cathode is a metal or
metallic oxide of a eombination of a metal and & metallic
oide.]

[6. The emimer of claim 2, wherein the critical distance is
(L0 10 0.060 inches.]

Flow-Through Emitter for Agricultural Use

In order to apply the findings of example 5 to agricultural
uses, an emitter than can oxygenate running water efficiently
was developed. In FIG. 7(A). the oxygenation chamber is
comprised of three anodes 1 and cathodes 2, of appropriate
size to fit inside a tube or hose and separated by the critical
distance are placed within a tube or hose 3 at 120° angles to
each other. The anodes and cathodes are positioned with
stabilizing hardware 4. The stabilizing hardware, which can
be any configuration such as a screw, rod or washer, is pref-
erably formed from stainless steel. FIG. 7(B) shows a plan
view of the oxygenation chamber with stabilizing hardware 4
serving as a connector to the power source and stabilizing
hardware 5§ serving as a connector to the power source. The
active area is shown at 6.

This invention is not limited to the design selected for this
embodiment. Those skilled in the art can readily fabricate any
of the emitters shown in FIG. 4 or 5, or can design other
embodiments that will oxygenate flowing water. One useful

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

11

Response at 4; Ex.1101 at 3:25-36.
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Flowing vs. “At Rest” Water is Independent of

Electrolysis

USRE45415E

and namobubbles of oxygen 0 an squeous medivm, which

bubbles are 1o small o break the sorface tension of the
medivm, resuliing ina medivm supersatured with oxygen,

The electiodes may be a metal of oxide ofatleast one metal
selected from the groop consisting of muthenium, iridivm,
nickel. ivon, rhodium, rhenium, cobali, tungsten, manganese,
tantalum, molvhdenum, lead, ttanium, platinum, mll adium
and osmivm or oxides thereol. The elecirodes may be formed
intoopen grids or may be closed surfaces. The most preferred
cathode is a stainless steel mesh. The most preferred mesh is
a {lmetion (Vi) inch grid. The most preferred anode is
platinum and iridium oxide on a support. A preferred support
1 titanium.

In order to form microbubbles and nanohubbles, the anode

and cathode are separated by a critical distance. The critical

distance ranges from 0,005 inches w0140 inches,
ferred critical distance is from 0.045 10 0.060 inches.
Maodels of different size are provided to be applicable w
varonis volumes of aqueos medinm o be oxygenated, The
public is directed 10 choose the applicable maode] based on
volumeand poser requirements of projected use. Those mod-
els with low vollage requirements are especially suited 0o
oxygenating water in which animals are 1o he held.

Controls are peovided to regulate the current and timing of

ine to a watering hose or o a hydroponic eirculs
system. The How-through model con be formed into a fube
with triangular cross-section. In this model, the anode
placed toward the cutside of the tube and the cathode s placed
on the inside, contacting the water flow. Alternatively. the
nroles .||1LI<<|II1uJ.:.-s<1[|<|\ e u1|1].1|t,s parallel o the long axis
of the tube, or may be plates in o waler stack, Altemately, the
Llwlnldwma;. b placed in o side tube (<17 madel ) ot of the
direct fow of waner. Protocols are provided o produce super-
oxygenied water a1 the desired fow rte and at the desired
power usage. Controls are inserted w setivate electrolysis
when water is Aowing and deactivate electrolysis at rest.

eld of plants by application of superowygenated

£ : with the emitier of this invention is
one example of superoxy genated water. Plants may be grown
in hydeoponic culture or in soil. The use of the Aow-through
model] for drip irrigation of crops and waste water treatment 1s
disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 &8 the Oy emitter of the invention.

FIG. 2 is an assembled devi

FIG. 3 is a diagram of the electronic controls of the 0y
cmitter.

FIG. 4 shows a funnel or pyramid vaciation of the Oy
emitter.

Flt. 5 shows a multilayer sandwich €, cmitter.

FIG. & shows the yield of wmato plants watered with
superoygenated water,

FIG. 7 shows an exygenation chamber suitable for Mow-
through applications. FIG. TA is a cross section showing
arrangernent of three plate eleciodes, FIG. T8 is a longin-
dinal section showing the points of connection to the power
SUNITCE:

FIG. 8 is a graph showing the oxygenation of waste water.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

For the purpose of describing the present invention, the
following terms have these meanings:

The pre- !

e d'

ng I
|
L.

4

4

5

i e e o | ol

1]

&

4

“Critieal distanee’™ means the dist
ard enthode ar which evolved oxyy
anxd nancbubbles,

“Critical distance™

means the dise:

A ﬂcﬁ:v-thmugh model is provided which may be connected

monsi o1 in-line to a watering hose or to a hydroponic circulating

“O emitter” means a cell eompn
and at least one eathode separated b
“Metal” means a metal or an ello
“Microbubble™ means a bubble
500 microns.
MNanokubble” means o bubble

system. The flow-through model can be formed into a tube

el with trniangular cross-section. In this model, the anode 1s

Manobubbles remain suspended in 1l
an opalescent or milky appearance.
“Supersaturated” means oxygen i
than normal calculated oogygen solu
perature and pressire,
Superoxygenated water” mean

placed toward the outside ofthe tube and the cathode 1s placed

et el 0L the 1nside, contacting the water flow, Alternatively, the

temperature.

weseeeened - anodes and cathodes may be 1n plates parallel to the long axis

support the electrolysis of water, In g
resistance for a medium that can supy
containing mene than 2000 ppam ot

The present invention produ
manobubbles of oxygen via the e
molecular oxygen radical (atomic

:t5 1o form molecular oxygen,

ions of the invention, as explaing

of the tube, or may be plates in a wafer stack. Alternately, the
clectrodes may be placed 1 a side tube (“T” model) out of the

erpemeaml  direct flow of water. Protocols are provided to produce super-

suspended mdefinitely in the Huid an
up, make the Auid opalescent or nf

netiaiion o oxygenated water at the desired flow rate and at the desired

container and the water clears. Dur
supersaturated with oxygen. In o
readily coalesces inte larger hubhl
into the stmosphere,
cathode.

=4 power usage. Controls are inserted to activate electrolysis

el when water 1s flowing and deactivate electrolysis at res

for use with live animals. For tha

emitter was devised. The ancde and il

ing distances. It was found that electrolysis took place at very
short distances before arcing of the eusrent neeusted. Surpris-
ingly, at slightly larger distances. the water became milky and
o bubbles formed an the anode, while by drogen continned 1o
he bubhled oft the cathode. At distance of 0.140 inches
between the anode and cathode, it was observed thar the
oxygen formed bubbles at the anode, Therefore, the critical
distanee for microbibble and panobubble formation was
determined 10 be berween 0.005 inches and 0140 inches.

EXAMPLE 1
Onevgen Emitter

A shown In FIG. 1. the oxygen evolving anode 1 selected
a5 the most efficient is an iridivm exide coated single sided
sheet of platinum on a suppon of |||'um|m (Eltech. Fairporn
Harbaor, Ohio ). The cathode 2 i
(size 8 mesh) marine stuinless sieel screen. The anode and
cathode are separated by o non-conducting spacer 3 contiin-
ing a gap 4 lor the passage of gas and mixing of anodic and
cathodic water mxl connected 0 a power source through o

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

12

Response at 3-4; Ex.1101 at 3:25-36.
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Prosecution History Indicates “Flowing Water”
Recitation Excludes Static Water Processes

I |
The water 1s also characterized being in fluid and electrical communication with the

electrodes and having a maximum flow rate of 12 gallons per minute. Because the water
generally can be contained in a static state such as in an aquarium, the water such as the water of

claim 2 and its dependent claims can have no flow rate so that the flow rate generally can be no

flow to a maximum of 12 gallons per minute. [FORSYSICHSIMEHONS dnd Suspensions forwhich

of these kinds of water are suitable for supporting plant or animal TI1C N0 Will CONtan IssoTved

| The water is also characterized being in fluid and electrical communication with the

1 generally can be contained in a static state such as in an aquarium, the water such as the water of

electrodes and having a maximum flow rate of 12 gallons per minute. Because the water

I claim 2 and its dependent claims can have no flow rate so that the flow rate generally can be no
1 flow to a maximum of 12 gallons per minute. For systems, methods and suspensions for which
| Wwater is affirmatively recited as flowing through a tubular housing, such as claims 50-67, 68-71,

I 73-75, the water has a positive flow rate through the emitter at a maximum of 12 gallons per

I-m—inu—tc'-———-———-———-———-———-———-———--
The flow rate for the system, method and suspension recited by the claims operates per
device so that the flow rate for multiple systems would be a multiple of the flow rate per device.
The electrode size and other features also interact with the flow rate. A unifying feature of these
parameters is the current density per electrode arca as shown by Tables I and I11.
The phrase describing the electrodes in a tubular housing as recited by claims 50-67, 69-
71, 73-86 is supported by the specification at 2:63-3:43 as well as by Example 6. These passages
disclose the tubular housing containing the electrodes. The passage at col. 2 discloses that "the

anode is placed toward the outside of the tube and the cathode is placed on the inside, contacting

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 2118 at JA143; Response at 9. 13



Prosecution History Indicates “Flowing Water”
Recitation Excludes Static Water Processes

2. (Currently Amended) An emitter system fer—pfedﬂeﬂen-ef-aﬁ-vgeﬂ comprising:

an aqueous medium_havi

aqueous medium is capable of supporting plant or animal life, the aqueous medium containing

oxvgen microbubbles and nanobubbles having a bubble diameter of less than 50 microns and that

are¢ incapable of breaking the surface tension of the aqueous medium;

an anode separated at a critical distance from a cathode, a nonconductive spacer
maintaining the separation of the anode and cathode, the nonconductive spacer having a spacer
thickness such that the critical distance is from 0.005 inches to 0.140 inches,

a power source producing a voltage maximum of 283 volts and amperage maximum of

about 13 amps, the electrodes. power source and aqueous medium all in electrical

communication with each other; and,

the aqueous medium is tap-water in fluid and electrical communication with the anode and
cathode electrodes at no flow rate to a maximum flow rate of about 12 gallons per minute
wherein the communication of the electrodes and the tap-water aqueous medium results in the

formation of the oxygen microbubbles and the nanobubbles in the tap-water aqueous mediums:

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

55. (Currently Amended) A method for producing an oxygenated aqueous composition
comprising:

lowing water at a maximum flow rate of 12 gallons per minute through an ¢lectrolysis
emitter system-comprising an electrical power source electrically connected to an anode
electrode and a cathode electrode contained in a tubular housing,

causing ¢lectricity to flow from the power source to the electrodes, and,

producing the composition comprising a suspension comprising oxygen microbubbles
and nanobubbles in the water, the microbubbles and nanobubbles having a bubble diameter of

less than 30 microns and the microbubbles and nanobubbles being incapable of breaking the

surface tension of the water, wherein:

the anode electrode is separated at a critical distance from the cathode

such that the critical distance is from 0.005 inches to 0.140 inches;
e posw or saures s iechesmealconmmscetoioasbthe clocodes

produces a voltage ef+ maximum of about 28,3 volts and a maximum amperage

of about 13 amps,

the tubular housing has an inlet and an outlet and a tubular flow axis from
the inlet to the outlet;

the water flows in the inlet, out the outlet, is in fluid connection with the
electrodes, has a conductivity produced by [a maximum of about 2000 ppm total]

the presence of dissolved solids such that the water supports plant or animal life

Ex. 2118 at JA1132-35; Response at 9. 14



Microbubbles and Nanobubbles:
Inherency Standard

* “Inherency may not be established by probabilities or
possibilities. The mere fact that a certain thing may result

from a given set of circumstances is not sufficient.”

Cont’l Can Co. v. Monsanto Co., 948 F.2d 1264, 1269 (Fed. Cir. 1991); see also
Transclean Corp. v. Bridgewood Servs., 290 F.3d 1364, 1373 (Fed. Cir. 2002)

= “[The patent challenger] urges us to accept the proposition that if
a prior art reference discloses the same structure as claimed by a
patent, the resulting property . . . should be assumed. We decline
to adopt this approach because the proposition is not in

accordance with our cases on inherency.”
Crown Operations Int’l, Ltd. v. Solutia Inc., 289 F.3d 1367, 1377 (Fed. Cir. 2002)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 20; Sur-Reply at 8. 15



No Evidence of Nanobubbles: Tremblay’'s Test

1000

0.1 )

T

Size of Bubbles Dr. Tremblay Testified
Meet Definition of Nanobubbles

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 23; Ex. 1103, 964. 16



No Evidence of Nanobubbles:
Tremblay’'s Admission

Page 69

behalf of Tennant?
A. No.
Q. Would you've expected him to tell vou
that 1n response to your -- during your
conversations?
A. No.

7 Q. So 1s 1t accurate to say that both

8 measurement tools you used for size are not

9 capable of identifying submicron particles?
10 A. Yes.
11 Q. What's your understanding of how big
12 nanobubbles are as that term 1s used in the
13 '415 patent?
14 A So I used the definition that was
15 provided in the declaration.
16 Q. And that's a size that does not -- a
17 diameter less than that necessary to break
18 the surface tension of water; correct?
19 A. That's correct.
20 Q. Do you have an understanding of what the
21 size of a bubble 1s that doesn't break the
22 surface tension of water?
23 A Yes.
24 Q. And what 1s that size?
25 A. Roughly 100 nanometers.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Page 70
1 Q. So do you agree that none of the testing
2 you performed determined whether or not there
3 were nanobubbles in the water?
4 A Yes.
5 Q. Allnght. Let's go back to getting a
6 better understanding of what this cord length
7 probe actually does.
8 A Okay.
9 Q. Sois it correct to say that 1t doesn't
10 directly measure -- well, strike that. Let's
11 start with this. Can the cord length probe
12 distinguish between bubbles and particles?
13 A No.
14 Q. So 1t can tell vou that something 1s 1n
15 the water, but 1t can't tell you if1t's a
16 particle or a bubble?
17 A. It has to go through the particle or the
18 bubble. so there has to be some way for the
19 light to penetrate to determine a cord
20 length.
21 Q. So if there are particles in the water,
22 wall the cord length probe count it as
23 something 1t's reading?
24 A Will be an interference.

25 Q. So will it come back as a count just

Response at 23; Ex. 2172 at 69-70.17



No Evidence of Nanobubbles:
Petitioner Knew How to Test for Nanobubbles
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DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 24-25; Sur-Reply at 2; Ex. 2195. 18



Nanobubbles—Petitioner’'s Excuse 1:
Burden Shifting

* Burden Shifting Does Not Apply

» Fan Duel, Inc. v. Interactive Games LLC, 966 F.3d 1334, 1341-42 (Fed. Cir. 2020)
= Tietex Int’l, Ltd. v. Precision Fabrics Group, Inc., IPR2014-01248, Paper 39 at 10-12

(P.T.A.B. January 27, 2016)
= Dynamic Drinkware, LLC v. National Graphics, Inc., 800 F.3d 1375, 1378-79 (Fed. Cir.

2015)
* |Inre Magnum Oil Tools Int'l, Ltd., 829 F.3d 1364, 1375 (Fed. Cir. 2016)

= |nstitution # Prima Facie Case
= Fan Duel, Inc., 966 F.3d at 1340-41.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Sur-Reply at 3-5. 19



Nanobubbles—Petitioner’'s Excuse 2.
Test in Specification

Example Petitioner

Relies On
EXAMPLE 2

Measurement of O, Bubbles

Attempts were made to measure the diameter of the O,
bubbles emitted by the device of Example 1. In the case of
particles other than gasses, measurements can easily be made
by scanning electron microscopy, but gasses do not survive
electron microscopy. Large bubble may be measured by pore
exclusion, for example, which is also not feasible when mea-
suring a gas bubble. A black and white digital, high contrast,
backlit photograph of treated water with a millimeter scale
reference was shot of water produced by the emitter of
Example 1. About 125 bubbles were seen in the area selected
for measurement. Seven bubbles ranging from the smallest
clearly seen to the largest were measured. The area was
enlarged. giving a scale multiplier of 0.029412.

Recorded bubble diameters at scale were 0.16, 0.22, 0.35,
0.51, 0.76, 0.88 and 1.09 millimeters. The last three were
considered outliers by reverse analysis of variance and were
assumed to be hydrogen bubbles. When multiplied by the
scale multiplier, the assumed O, bubbles were found to range
from 4.7 to 15 microns in diameter. This test was limited by
the resolution of the camera and smaller bubbles in the
nanometer range could not be resolved. It is known that white
light cannot resolve features in the nanometer size range, so
monochromatic laser light may give resolution sensitive
enough to measure smaller bubbles. Efforts continue to

Ex. 1101 at 5:40-67.
DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Senkiw’s Nanobubbles

“Nanobubble™ means a bubble with a diameter less than
that necessary to break the surface tension of water.
Nanobubbles remain suspended in the water, giving the water
an opalescent or milky appearance.

“Supersaturated” means oxygen at a higher concentration
than normal calculated oxygen solubility at a particular tem-
perature and pressure.

“Superoxygenated water” means water with an oxygen
content at least 120% of that calculated to be saturated at a
temperature.

“Water” means any aqueous medium with resistance less
than one ohm per square centimeter; that is, amedium that can
support the electrolysis of water. In general, the lower limit of
resistance for a medium that can support electrolysis is water
containing more than 2000 ppm total dissolved solids.

The present invention produces microbubbles and
nanobubbles of oxygen via the electrolysis of water. As
molecular oxygen radical (atomic weight 8) is produced, it
reacts to form molecular oxygen, O,. In the special dimen-
sions of the invention, as explained in more detail in the
following examples, O, forms bubbles which are too small to
break the surface tension of the fluid. These bubbles remain
suspended indefinitely in the fluid and. when allowed to build
up, make the fluid opalescent or milky. Only after several
hours do the bubbles begin to coalesce on the sides of the
container and the water clears. During that time, the water is

Ex. 1101 at 4:12-37.

Sur-Reply at 5-6. 20



Nanobubbles—Petitioner’'s Excuse 3:
New Proxy Tests Added in Reply

Proxy Test 1: Dissolved Oxygen/Supersaturation

TABLE III
ACTIVE DO OF*
ELECTRODE CURRENT, FLOW RATE  SAMPLE AT
MODEL AREA, SQ.IN. VOLTAGE AMPS. GALMINUTE ONE MINUTE
2-Inch “T" 2 28.3 0.72 12 NiA
3-inch =T 3 28.3 1.75 12 NIA
2-plate Tube 20 28.3 9.1 12 8.4
3-Plate tube 30 28.3 12.8 12 9.6

*As the apparatus muns longer, the flowing water becomes mlky, indicating supersaturation. The one-minute time
point shows the rapid increase in oxygenation.

Based on flawed logic

Specification Says:
o Nanobubbles Build Up — Milky
o Milky — Supersaturation

This Does Not Mean:
o Supersaturation — Nanobubbles

“Nanobubble™ means a bubble with a diameter less than
that necessary to break the surface tension of water.
Nanobubbles remain suspended in the water, giving the water
an opalescent or milky appearance.

“Supersaturated” means oxygen at a higher concentration
than normal calculated oxygen solubility at a particular tem-
perature and pressure.

“Superoxygenated water” means water with an oxygen
content at least 120% of that calculated to be saturated at a
temperature.

“Water™ means any aqueous medmm with resistance less
than one ohm per square centimeter; that is, a medium that can
support the electrolysis of water. In general, the lower limit of
resistance for a medium that can support electrolysis is water
containing more than 2000 ppm total dissolved solids.

The present invention produces microbubbles and
nanobubbles of oxygen via the electrolysis of water. As
molecular oxygen radical (atomic weight 8) is produced, it
reacts to form molecular oxygen, O,. In the special dimen-
sions of the invention, as explained in more detail in the
following examples. O, forms bubbles which are too small to
break the surface tension of the fluid. These bubbles remain
suspended indefinitely in the fluid and, when allowed to build
up. make the fluid opalescent or milky. Only after several
hours do the bubbles begin to coalesce on the sides of the
container and the water clears. During that time, the water is

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Sur-Reply at 6-7; Ex. 1101 at 4:12-37.

21



Nanobubbles—Petitioner’'s Excuse 3:
New Proxy Tests Added in Reply

Proxy Test 1

: Dissolved Oxygen /Supersaturation

Page 76

1 Q. You also. as part of your testing,

2 measured dissolved oxygen: correct?

3 A Correct.

4 Q. What 1s dissolved oxygen a measure of?

5 A. The oxygen in the water matrix.

6 Q. Does it say anything about the form of

7 that oxygen in the matrix?

8 A. No.

9 Q. Does dissolved oxygen tell us anything
10 about whether there are bubbles in the water?
11 A, No.

12 Q. Does 1t tell us anything about the size
13 of the bubbles that are 1n the water?

14 A, No.

15 Q. What does super saturated mean to you?
16 A. I used the definition in the

17 declaration.

18 Q. I'msorry. In the '415 patent?

19 A. Yes, I used that defimition 1n 415 to

20 put in my declaration so we can refer to that
21 whatever 1s used.

22 Q. Well, I've got the 415 patent handy --
23 A. Yes, yes.

24 Q. --soTI'll yust read 1t.

25 A Yes.

Page 77 Page 78
1 Q. Super oxygenated water means water with 1 Q. But not necessanly: correct?
2 oxygen content at least 120 percent of that 2 A Correct.
3 calculated to be saturated at a temperature. 3 Q. And conversely, if the water 1s not
4 A  1believe that's the -- I believe that's 4 super saturated. does that mean there are not
5 what we used. 5 bubbles in the water?
6 Q. Okay. Thank vou. All nght My 6 A. Not necessanly.
7 cocounsel 1s correcting me. Thank vou. It's 7 Q. Why did you measure dissolved oxygen in
8 correct that the term super saturated by 8 vour testing?
9 1tself in the '415 patent means oxvgen at a 9 A To get -- to understand the amount of

10 higher concentration than normal calculated 10 oxygen. if there was more oxygen or less
11 oxygen solubility at a particular temperature 11 oxygen.

12 and pressure: correct? 12 Q. Was it relevant to the conclusions you
13 A Yes. 13 drew in some way?

14 Q. And the other definition that I read was 14 A. In the conclusion that I made and that I
15 of super oxygenated water, which means water 15 reported.

16 with an oxygen content of at least 120 16 Q. Other than the fact that you reported

17 percent of that calculated to be saturated at 17 them. can you think of any way in which they
18 any temperature? 18 were relevant to a conclusion that you drew?
19 A Yes. 19 A. Well. it helps me determine if it has

20 Q. And those are the defimitions that you 20 more oxygen and if it's more saturated than
21 used 1n doing your analysis in this case? 71 less saturated.

22 A. Yes. ) 22 Q. Okay. Understood. One more question
23 Q. Ifwater is super saturated. does that 23 about oxygen saturation, and then we'll take
24 mean there are bubbles in the water? 24 a break.

25 A  Possibly. 75 A  Sure

Response at 25-26; Ex. 2172 (Tremblay Dep.) at 76-78.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE 22



Nanobubbles—Petitioner’'s Excuse 3:
New Proxy Tests Added in Reply

Proxy Test 2 (Wikey Only): Bubbles Survived to End of Tubes

= Bubbles surviving seconds # “bubble with a diameter
less than necessary to break the surface tension of

water”
E-Cell 3
Initial measurements Sample measurements after 3 h
peration Power supply|Current| Di: d |Ci ity ime Time issolved |Conductivity
number Water Type Setpoint (V) | (Amp) |Oxygen (%)| (uSicm) H |collected|measured|Oxygen (%)| (uS/cm) pH
1 |Tap water 6 62 | 69.8% 558.7 | 7.6 [11:35AM| 2:35PM | 126.6% 5529
odium bicarbonate+ Tap wate 112 98 4:45P 224

I - Lots of bubbles coat the side of the aquarium during electrolysis 1
: « ~8 s for bubbles to travel through pipe to the other end :
1 * No bubbles were able to be collected into the sample I
: * No bubbles appear after 3 h hold I
________ 3 i —— i

* Lots of bubbles coat the side of the aquarium during electrolysis
+ ~8 s for bubbles to travel through pipe to the other end

* No bubbles were able to be collected into the sample

* No bubbles appear after 3 h hold Bas

| ——— —

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 2179 at 23; Sur-Reply at 7. 23



Nanobubbles—Petitioner’'s Excuse 3:
New Proxy Tests Added in Reply

= Dr. Tremblay admitted none of his tests showed
presence of nanobubbles

1 Q. So do you agree that none of the testing
2 vou performed determined whether or not there
3 were nanobubbles 1n the water?

4 A Yes.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 2172 70:1-4; Sur-Reply at 7. 24



Nanobubbles—Petitioner’'s Excuse 4:
Specification’s Alleged Admissions

= Nothing in the specification suggests microbubbles

or nanobubbles are inherent

= “Critical distance” defined functionally, so the
specifics of what distance will create nanobubbles

depends on other factors

“Critical distance™ means the distance separating the anode
and cathode at which evolved oxygen forms microbubbles
and nanobubbles.

In order to form microbubbles and nanobubbles, the anode
and cathode are separated by a critical distance. The critical
distance ranges from 0.005 inches to 0.140 inches. The pre-
ferred critical distance is from 0.045 to 0.060 inches.

Ex. 1001 3:13-16, 4:1-3

= Petitioner’s witnesses and prosecution history show
factors other than critical distance affect bubble size.

See Response at 22.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Response at 20-22.

25



Nanobubbles—Petitioner’'s Excuse 4:
Specification’s Alleged Admissions

= Petitioner’s expert agrees bubble size is not inherent
result of electrode gap

Pags 30

1 A No.
2 Q. Does the shape of the housing affect the
3 zize of bubbles that are created?
4 A Possibly.
5 Q. Does the conductivity of the water
§ affect whether or not bubbles will be formed
7 in a particular system”
8 A, Yes
9 Q. And does it also affect the size of
10 bubbles that are created in a particular
11 system?
12 A, Yes.
13 Q. Does the particular chemical makeup of
14 impunties m the water affect whether
15 bubbles are made m z particular system?
16 A. Yes.
17 Q. And does it also affect the size of
18 bubbles that are made m a particular system?
19 A Yes
20 Q. All these things that we've discussed
21 that affect whether and/or what size bubbles
22 will be formed, was that all known m 20037
23 A. Yes.
24 Q. So a person of skill m the art reading
25 the 415 patent would understand while

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Pags 31

1 reading it that many things other than
2 spacing of the electrodes are gomg to have
3 an effect on the bubble s1ze created using
4 devices descnibed in the patent; comrect?
SA Yes
6 Q. Now, I want to go back over and discuss
7 a little bit about what effact will be had by
8 changing vanous ones of these parameters.
9 So let's start with amperage applied to the
10 electrodes. Does mcreasing amperage rasult
11 inlarger or smaller bubbles?
12 A. So increasmg the current density”? The
13 amperaze would increase the curent density.
14 The cuwrrent density has a direct impact on
15 bubble size.
16 Q. Just so I understand, the effactis
17 increasing the voltage increases current
18 density, and that mcreases bubble size?
19 A Conect.
20 Q. So higher cument density, in your
21 opinion, results in higher zreater bubble
22 =ize?
23 A Comect
24 Q. And so another thing that we talked
25 about was the amperage affects bubble size.

Response at 20-22; Ex. 2172 at 30-31.
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Nanobubbles—Petitioner’'s Excuse 4:
Specification’s Alleged Admissions

* Prosecution History: many things affect bubble

formation

Application/Control Number: 13/247,241

With respect to claims 2, 3, 5, 7, 9, 10, 50, 53, 60 and 63, the Murrell reference

discloses (Claim 1) a device and a method of using the device wherein a flow is

introduced thal contains electrodes (anode and cathode 104 and 103 and 101) i
or .09 inches (Column 7 line 53

line 2 and F
lines 55-68)
to a power sof

sssssssssssss

114(Column

== | @pparatus claim. The claim states it is a result of the disclosed configuration. The
formation of bubbles is a function of flow rates, temperatures, liquid viscosity, voltage or

current output of the electrodes etc., and not just of electrode spacing. The applicant try

(Abstract).
A
surface lension of an %us medium is nn\gs-hvs\y reciled structure in the
o - - - - -
I apparatus claim. The claim siates it is a result of the disclosed configuration. The I
I formation of bubbles is a function of flow rates, temperatures, liquid viscosity, voltage or I
current of the electrodes etc.. and not just of electrode . The applicant in
ers by does na

to define some of these parameters {aiming tap water. This limit flow rater

or lemperature of pressure.

The reference further discloses (figure 10)
6 mm and the space is between around 23 mm

washer and spacer combination

between each plate. The washer is 1

Exhibit 1102_0169

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

27

Ex. 1102 at 169; Response at 22.
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Nanobubbles—Petitioner’'s Excuse 4:
Specification’s Alleged Admissions

= Petitioner’s argument that meeting structural
limitations of claims is sufficient is not supported by
the specification.

= Argument was directly rejected by Federal Circuit:

o “[The patent challenger] urges us to accept the proposition that if
a prior art reference discloses the same structure as claimed by a
patent, the resulting property . . . should be assumed. We decline
to adopt this approach because the proposition is not in
accordance with our cases on inherency.”

- Crown Operations Int’l, Ltd. v. Solutia Inc., 289 F.3d 1367, 1377 (Fed. Cir.
2002).

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Sur-reply at 7-8. 28



Petitioner’s Reproduction of Wikey Not Faithful:
Opposite Electrode Orientation

> Ve 43 ,/ I // 40
= &‘,3 // 4 44 P
. [
47

Petitioner’s
- 39 Electrodes

I
|
|
I
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3
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DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 27-28; Sur-reply at 11-12. 29



Petitioner’s Reproduction of Wikey Not Faithful:
Opposite Electrode Orientation

Page 29
1 on average get bigger bubbles: correct?
2 A. Not necessarily.
3 Q. Butit's possible: right?
4 A, Yes.
5 Q. Isit hard to predict the effect that
6 tlow rate will have or flow velocity will
7 have on the size of bubbles?
8 A. Yes.
9 Q. Going back to just generally to things
10 that affect whether bubbles are formed and
11 the size, one of those is the spacing between
12 the electrodes: correct?
13 A. Yes.
14 Q. And if we are in the situation where we
15 have flowing water, does the size of bubbles
16 also depend on the orientation of the
17 electrodes relative to the flow? In other
18 words. if the flow is kind of right into a
19 {flat electrode versus running parallel to and
20 sheering the electrode. that's going to
21 change the size of the bubbles: correct?
22 A. Yes.
23 Q. Does the shape or the housing of the
24 container that the electrodes are put in
25 affect whether bubbles are created?

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Sur-reply at 12; Ex. 2172 at 29. 30



Petitioner’s Reproduction of Wikey Not Faithful:
Opposite Electrode Orientation

The electrodes are mounted within the tubular collar in a general

relationship at the periphery. Jd , Fig. 6, 9:8-14.

: uniformly in a vertical path, apparently without colliding with each other. Jd.. :
i 8:58-63. In contrast, Clark says that bubbles from flat plate electrodes combine :
1 axddounuoa.lacseakubhle witbaccqupaning eratcpaband wrnlencs Lim .!
ii. Rationale for Combining Wikey and Clark
A POSITA would have been motivated to combine the teachings of Wikey
and Clark because both address the same field (namely. generating bubbles in

water) and both disclose similar structures. Ex. 1103, 9 184. Based on their

_45-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Clark indicates that his electrode arrangement causes bubbles to rise
uniformly 1n a vertical path, apparently without colliding with each other. Id..

8:58-63. In contrast, Clark says that bubbles from flat plate electrodes combine

Paper 1 at 45; Sur-reply at 12.
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Petitioner’s Reproduction of Wikey Not Faithful:
urrent 10x Too Large

3,891,535

1
AQUARIUM WATER TREATMENT APPARATUS

This invention s nlinuation in part of my pror
apphe tion filed on . L1, 1970, haviag Ser. No
123 now US Py No 1,720,014 and entitled 3
WATER  TREATMENT APPARATUS AND
METHOD. This mvention relates to water ireatment
apparatus and more particularly 10 apparstus for im-
proving the emvironment of the aquarims and the like

Just as the death of natural bodies of water is caused 10
by cultural and natural eutrophication, fish tanks and
aquariums are also subject 10 the hazardy of matural
pollstion Among the most prominent characteristics
of mxh nonusable poliuted fish tank water are the high
bacteria count and Lack of oxygen Of course, there are 13
other characteristics. wch as & putrd smell and/or 2l
gae, for example

In the past, seration of fish Lanks and aquariums has
beca accomplished thiough the use of pumps and agita-
tors. The pumps and agitaiors are relatively incfficiem 20
and nossy Furthermore. they fail 10 reduce the bactena
in the tank

2

in fish tanks, squarumm and the like. A reversiog power
supply generally designated as 12 feeds power 10 the

wnits g ically shown under
water 14, The electrode unit compeises a phurabity of
juxtaposed plates or electrodes, such as electrodes 16
and 17, In a preferred embodiment of the invention,
the electrodes are plaies made of platinum coated tita-
mem

The consecutive plates are oppostcly polarized. For
example, wheo plate 16 n powtively polaneed. then
plate 17 s negatively polarized. The conductor 18 is
connected to plate 16 and 19 and then passes around
of through plate 17, There i no electrical connection
between plate 17 and conductor 18. The plate 21 is
a's0 connected 0 the alernatz plates, Smlarly. con
ductor 13 it coupled o the aliernate plate commencing
with plate 17 a1 24.

The plates are al! shown mounted on an meulated rod
26 and separated from each other with msulatod wash-
ers, such as washer 27. In & preferred embodiment of
the invention, the washers are made from teflon

The power supply 12 is shown schematically as com-

e eled equipment, whercin such equipment
utilizes a change of polarity to prevent residual insula- %
ton

Yet another obget of this invention s 1o provide an
aerating and circulating pump with no moving parts (o1
e on fiak ponds of squanums

Yet a further object of the inveation is 10 provide bow ¥
voltage. Jow current Mow electrolysls equipment that
can be used to both acrate snd steriline waler 10 over
come pollution,

A pref d embodiment of the present uti

water in wﬁlch tne electrodes are placed. Nonetheless,

45 the relative amperage of the preferred embodiment is
in the order of % amp. With the low voltage across the

known means for penodically o randomly changing
the polarity of the sliernate phates, such as plates 16
wnd 17, for example, can be used within the sope of
this inventon.

Ia a i of the the
plates are muintained At a distance of |/64 inch apan
by the insulssors aad a 6 volt D.C. source is utilized

lizes two or more plates spaced apart and insulated "“"‘"ﬁ"‘"‘""“d""‘ preferred

from cach other The plates are immersed in a fish tank
or the like A power source i provided for oppositely
polanzing juitaposad piates A low voilage fickd is peri-
odically reversed 1o prevent any buildup of impurities
on the plates. Means may further be provided for carry-
ing the released gases; i.¢.. the oxygen 10 the bottom of
the bodies of welers to enhance the acrating effect
along with the serilization of the water

The foregoing and other objects and ad
this iovent:on and the maaner of obtaning them will be
more apparest, and the snvention il will be best un.
derstood by reference to the lollowsng description of an

) of ths ion talen in ction with

the accompanying drawings, wherein

FIG. 1 in a schematic view of the inventive waler aer
atng treatment apparstus

FIG. 1 shows the apparatus of FIG. | adapted for use
in fish ponis of aquarums. and

FIG. J show s a further refinement of the spparatus of
FIG. 1.

In FIG. § the number 11 generally shows the electrol
yuis apparatus ubilized for serating and treating water

im the order of % amp. With the low voltage scross the,
il i ' e ‘" i i g

hreak into its constituent gascs, L.C... two parts hydrogen
and one part olygen Witk s platinum coated titanium
plate, the bubbles of gu including oxygen are ex-
wremely small, and the plates themaelves tend 1o resst
any buildup of residue of impurities thercon. In addi-
tion, the reversing of the polarity also has wndencies 1o
retain the plates in & clean condition so that they maxi

¥ mue the action of clectrolysis obtained between the

plates

FIG. 2 shows wiitization of the apparatus of FIG. 1 in
a fish tank M where it is used for punfyng and serating
the water. The size of the fish tank is of hittle conse

) Juence since more clectrode wnits are added if re

quired by the volume of water and number of fish in the
aguanum

The electrode unit 13 is shown connected 1o a power
supply 12. The showing. of course, is schematic, and
the plates of the wnit are in actuality more closely
packed wogether to he within the demensions set forth
in the description of the plates of FIG. L.

STY0-120TddI

£T 958

TVI¥ILYIN ¥30H0 3AILO3LOHd

LAO A Auedwo)) juvuud |

12X LAMO

E-Cell 3

Initial me asurements

Sample

nts after 3 h

Operation Power su C y Time Time | Dissolved |Conductivity
number Water Type Setpoint (uS/cm) pH_|collected |measured|Oxygen (%)| (uS/cm) pH
1 Tap water 6 X 550.7 76 |11:35AM| 235PM 126.6% 5529 8.7
2 Sodium bicarbonate+Tap water [ 112 [N 723% 1886 82 | 1:51PM | 445PM 116.4% 2241.0 93
L]

+ Lots of bubbles coat the side of the aguarium during electrolysis

» ~8s for bubble:
* No bubbles we
* No bubbles apg

23

TC_IPR_00000180

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Ex. 1112 at 2:42-46; Ex. 2179 at 23; Response at 28.
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Petitioner’s Reproduction of Wikey Not Faithful:
Current 10x Too Large

Page 147
1 A. Could have been.
2 Q. Now, let's talk about the amperage.
3 Unlike Davies Wykey does disclose a desired
4 amperage, which it says is on the order of
5 one half amp: correct?
6 A. Correct.
7 MR. JOHNSON: Objection to form.
8 Q. And in the tests that you ran on your
9 Wykey reproduction the amps were over 6.
10 A. Yes.
11 Q. Six is not on the order of one half, is
12 1t?
13 A. No.
14 Q. Could you have created a Wykey
15 reproduction that ran on the order of
16 one-half amp?
17 A. Yes.
18 Q. And one way you could have done that
19 would be to have gone significantly smaller
20 than 2 inches in diameter for the electrodes:
21 correct?
22 A. Correct.
23 Q. AndI think we've discussed earlier that
24 the size of the electrodes affects bubble
25 size; correct?

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Page 148
1 MR. JOHNSON: Objection to form.
2 A. Correct.
3 Q. So we don't have a measurement of what
4 the bubble sizes would be if you made Wykey
5 such that it would operate on the order of
6 one-half amp?
7 A. No.
8 Q. Now, the other thing that jumped out at
9 us 1s that you mounted the Davies electrodes
10 so that the electrodes are oriented
11 vertically within the tube, whereas
12 figure 3 shows the electrodes horizontally in
13 the tube; correct?
14 A. Correct.
15 Q. Why did you make that change relative to
16 what's shown in figure 3 of Wykey?
17 A. Simply construction simplicity. This
18 design was simpler. and it was difficult to
19 mount them this way (indicating). This
20 design was easier to mount.
21 Q. In your testing of Wykey you didn't use
22 any external pump to create flow past the
23 electrodes; right?
24 A. Right.
25 Q. Whatever flow was created was the result

Ex. 2172 at 147-148; Response at 28.
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Petitioner’s Reproduction of Wikey Not Faithful:
Current 10x Too Large

Page 31

1 reading it that many things other than
2 spacing of the electrodes are going to have
3 an effect on the bubble size created using
4 devices descnibed in the patent: correct?
5 A Yes
6 Q. Now, Iwant to go back over and discuss
7 a little bit about what effect will be had by
8 changing vanous ones of these parameters.
9 So let's start with amperage applied to the
10 electrodes. Does mcreasing amperage result
11 in larger or smaller bubbles?
12 A. So mncreasing the current density? The

13 amperage would mcrease the current density.

14 The curent density has a direct impact on
15 bubble size.

16 Q. Justso I understand. the effectis

17 increasing the voltage increases current
18 density. and that increases bubble size?

19 A Correct.

20 Q. So lugher current density, in your

21 opimon. results in igher greater bubble
22 size?

23 A, Correct.

24 Q. And so another thng that we talked
25 about was the amperage affects bubble size.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Page 32
1 I assume that's for the same reason. because
2 increasing the amperage increases current
3 density and, therefore, bubble size?

4 A Yes.

5 Q. How did electrode spacing affect bubble
6 size?

7 A. The current density mcreases as you

8 reduce the gap.

9 Q. So are you saymng that the spacing

10 affects bubble size in exactly the same way

[1 as voltage and amperage do?

12 MER._JOHNSON: Objection to form,

|3 compound

4 A Can you repeat that. please.

15 MR VANDENBURGH: CanIhave 1t

|6 read back.

17 (The requested portion of the

|8 record was read by the court

19 reporter.)

20 MR. JOHNSON: Same objection as to

1 compound

12 A, Yes.

'3 Q. How about the s1ze and shape of the

!4 electrodes” How do those affect bubble size?

!5 A. The greater surface of the electrode

Ex. 2172 at 31-32; Response at 28.
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Dependent Claim 18

[8. A method according to claim 13 wherein the water has
a temperature no greater than about ambient temperature at
the inlet and the water temperature is a factor for formation of
the suspension.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 30-31, Sur-reply at 13-14.35



Dependent Claim 18

CASE 0:20-cv-00358-ECT-HB Doc. 162 Filed 08/18/21 Page 49 of 54

of evaluated.” Jd. Inste
of the water temperature|

at4l.

embodiment that uses
process. See JA13 at 5:
that use water temperal
only says that 15 “conv
some way for water te
measured or evaluated
specification. See 35 U]
1149, 1163 (Fed. Cir. 20
the actual measurement
in electrolysis, then the

patent protection. Alice

Page 49

Tennant proposes the following construction: “The method uses water
temperature to determune whether or not a suspension can be formed™ Jomnt Claim
Construction Statement at 4. Oxygenator responds that the term should be given its plain
and ordinary meaning but that “[t]he term does not requure the temperature [to] be measured
or evaluated.” Jd. Instead, it argues, the term “merely refers to the physical phenomenon
of the water temperature being “a factor for formation of the suspension.”” Oxygenator Br.
at4l.

Tennant offers two persuasive reasons fo conclude that use of water temperature 1s

a required step i the method that Claim 18 describes. First. the specification’s only

40

OWT Ex. 2111
Tennant Company v. OWT

IDDANYT O0LIS

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Ex. 2111 at 49; Response at 11-12.
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Dependent Claim 21

21. A method according to claim [3 wherein the
microbubbles and nanobubbles supersaturate the water.

“Supersaturated” means oxygen at a higher concentration
than normal calculated oxygen solubility at a particular tem-
perature and pressure.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1101 at 4:16-18, 12:26-27; Response at 31-32; Sur-reply at 14-15. 37



Dependent Claim 21

= Dr. Tremblay: Bubbles # Supersaturation

= Specification does not say it is inherent

= Above identified flaws in Petitioner’s Wikey testing prevent
it from establishing Wikey necessarily and inevitably

supersaturate

= Additionally, high dissolved oxygen content in Petitioner’s
small container not representative of larger Wikey fish

tanks/ponds

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 31-32, Sur-reply at 14-15. 38



Dependent Claim 21

open top

water
level

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1103 at 945; Response at 31-32; Sur-reply at 14-15. 39



Dependent Claim 25

25. A method according to claim 13 wherein the
microbubbles and nanobubbles are substantially incapable of
breaking the surface tension of the water.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 32. 40



Ground 7:
Anticipation Based on Davies

41



Davies
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DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 33; Ex. 1105 at Figs. 2, 11. 42



Davies: Not Meant to Create Bubbles

Page 100

1 5 amps. your opinion is that would still
2 create microbubbles less than 50 microns?
3 A Yes.
4 Q. And what's your basis for that belief?
5 A. The four cases that describe the current
6 densities and imaging and capabilities.
7 almost all bubbles that are created with
8 these ranges and current densities we are
9 talking about, they have bubble ranging from
10 10 to 50 micron. And there is -- so --
11 Q. You didn't test any other spacings:
12 correct?
13 A. Correct.

14 Q. And you didn't test any amperages below,

15 say, 8: correct?
16 A. On the Davies cell?

17 MR. JOHNSON: Objection.
18 Q. Correct.
19 A. No. no.

20 Q. Now, Davies is concerned with removing
21 impurities from water: correct?

22 A. Yes.

23 Q. Does Davies say anything about making
24 bubbles?

25 A. Idon't recall. but I would have to go

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

[ SO S}

Page 101
1 through it to be certain, but I don't recall.

It was about removing impurities.

Q. Is the current density required to move
impurities the same as the current density
required to create bubbles?

A. No.

Q. I think we established earlier that
electrolysis doesn't necessarily create
bubbles at all: right?

A. Right.

Q. Is the current density required to

remove impurities higher or lower than the
current density required to make bubbles?

A. So you can effectively remove impurities
with less current than to make bubbles,
because there is a minimum over potential you
need to create bubbles that doesn't exist for
the impurities. The impurities is not

relevant to minimum over potential to create
gas. For example, oxygen is 1.3 volt and --
Q. And so it would be possible. then. to
make and use a device in accordance with the
teachings of Davies for the purpose of Davies
of removing impurities that would not create
bubbles at all; correct?

O 00 -1 N b B W=
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Ex. 2172 at 100-102; Response at 38-39.

Page 102

A. An effective design?
Q. Tl follow up on that one, but a design
that would serve the purpose of removing
impurities, as Davies says, you could design
something that would do that in accordance
with the teachings of Davies, removing
impurities but not make bubbles; correct?

MR. JOHNSON: Objection to form.
A. It would be an ineffective design.
Q. When you say ineffective, do you mean it
wouldn't work at all, or it would just be
less effective than ideal?
A. Tt would be less effective than ideal.
Q. Does Davies give any guidance about the
desired amperage of his device?
A. SoIrecall it was all volts stated, an
implied current based on those voltage. Yes.
you're correct.
Q. Does creating bubbles reduce the ability
of impurities to adhere to the plates?
A. Can you repeat that?
Q. Does creating bubbles in the Davies
reproductions reduce the ability for
impurities to adhere to the plates?
A. Yes.

43



Davies Outline

= Microbubbles and Nanobubbles

o No evidence Davies creates nanobubbles (see slides 15-28 supra) (Response at 39,
47; Sur-Reply at 1-8.)

o Davies did not Disclose Petitioner’s Creations (Response at 39-49; Sur-Reply at 18-21.)

o Both Creations Have Independent Problems

= Davies does not teach electrodes separated by “0.005 inches to 0.140
inches” (Response at 34-36, 47; Sur-Reply at 15-17.)

= Davies does not teach an Amperage “No Greater than About 13
Am pS” (Response at 36-38, 47; Sur-Reply at 17-18.)

= Davies Straight Through Embodiment Does Not teach “Flow Rate No
Greater than 12 Gallons Per Minute” (response at 46-47, Sur-Reply at 20-21.)

- Dependent Claims 18, 21, 22 and 25 (Response at 49-52; Sur-Reply at 21-22.)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

44



No Evidence Davies Creates Nanobubbles

= See Slides 15-28 supra

= Petitioner failed to test for nanobubbles

= Petitioner’s excuses fail

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

45



Davies Did Not Disclose Petitioner’s Creations

Page 86

1 mean. it sounds, if there was a chance you
2 would produce it today, I think it would make
3 sense to figure 1t out today during a break
4 so that if you were to turn it over to me I
5 could handle 1t today as opposed to, you
6 know, if you're not going to turn it over
7 even if it exists, I guess I would like to
8 know that as soon as possible.
9 MR. JOHNSON: Yeah, I understand.
10 We'll try our best to get you an answer as
11 soon as possible.
12 MR. VANDENBURGH: All right. All
13 right. On we go with the deposition.
14 BY MR. VANDENBURGH:
15 Q. Dr. Tremblay. I am going to start by
16 showing you a copy of Exhibit 1105, which I
17 hope vou'll agree is the Davies patent that
18 we've been discussing today.
19 A. Yes.
20 Q. Now, to start with, the Davies patent
21 doesn't contain any specific examples that
22 Mr. Davies said he specifically created and
23 tested?
24 A. No specific examples, correct.
25 Q. Have you seen patents before that

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Page 87
1 contain specific examples that are made by
2 the patentee in the described -- in the
3 patent?
4 A. Yes.
5 Q. Soit's fair to say that the
6 reproductions you designed are not of a
7 specific example but rather were created
8 based on preferred ranges of variables
9 discussed in Davies?
10 A. Yes.
11 Q. Ifyou'll look at page 57 of vour
12 declaration, i connection with the first
13 Davies reproduction, you describe it as using
14 figures 1 through 4 and the teachings of
15 Davies as a guide; is that correct?
16 A. That's correct.
17 Q. So various things that you needed to
18 decide. Let's start with the size of the
19 electrodes. Davies gives a range; right?
20 A. Yes.
21 Q. And the range 1s 3 to 5 inches across,
22 and I believe 5 to 10 inches in length; is
23 that right?
24 A. That's correct.
25 MR. JOHNSON: Sorry for the noise.

Ex. 2172 at 86-87; Response at 39-42.
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Davies Did Not Disclose Petitioner’s Creations

Variable

Davies’ Disclosure

Tremblay’s Choice

Electrode

“For most purposes the plate width should be 3 to

377 X 573

dimensions |5 inches” and the length of the plate is preferably
“in the range of 5 to 10 inches” (Ex. 1105 at 3:43-
59)
Electrode |From one-eighth to one-quarter inch (id.) One-eighth inch (0.125
gap inches)
Voltage “[A] low voltage such as 12V or 24V, depending |12V
on the particular type of installation for which the
clarifier is to be used” (id. at 8:68-9:9)
Current No guidance 10.2 amps (Operation 3)

8.8 amps (Operation 4)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Response at 40-41.
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Davies Did Not Disclose Petitioner’s Creations:
The Variables Matter

Page 24
1 that. Based on what you know today. when you
2 build an electrolysis cell, are there
3 multiple factors that will affect whether or
4 not oxygen bubbles are formed?
5 A. Yes.
6 Q. And are there multiple factors that
7 aftect the size of oxygen bubbles if they are
8 formed that are formed?
9 A. Yes.
10 Q. Let's go through some of those. One
11 would be the shape and size of the
12 electrodes; correct?
13 A. Yes.
14 Q. And another would be the spacing of the
15 electrodes; correct?
16 A. Yes.
17 Q. Another would be the voltage applied to
18 the electrodes; correct?
19 A. Yes.
20 Q. And the amperage applied to the
21 electrodes?
22 A. Yes.
23 Q. Is whether bubbles will be formed and
24 the size of them depending on whether the
25 electrodes are put in static or flowing

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 2172 at 24; Response at 41-42. 48



Davies Does Not Disclose Petitioner’s Creations:
Federal Circuit Law — No Anticipation

Galderma Labs., L.P. v. Teva Pharms. USA, Inc., 799 Fed. Appx. 838, 846 (Fed. Cir. 2020)

This is not a case, as Teva suggests, of an anticipating
reference disclosing non-anticipating alternatives. Teva's
Br. 39-40. It is true that anticipation is not defeated by a
showing that the allegedly anticipating reference also dis-
closes non-anticipating alternatives. See, e.g., Perricone,
432 F.3d at 1376. But that is not the question before us.
The inquiry here is whether the claimed efficacy limita-
tions are an inherent result of practicing McDaniel’s dis-
closed methods. The answer is no because: (1) McDaniel
does not disclose the specific Soolantra® formulation; and
(2) as Teva’s expert acknowledged, variation in formulation

parameters will undoubtedly affect the results achieved
from the use of McDaniel’s disclosed formulations. Teva
has provided no basis for us to conclude with certainty that
all 1% formulations within the scope of McDaniel’s disclo-
sure will inevitably achieve the claimed efficacy limita-
tions.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 43-44. 49



Serpentine Creation:
What are the particles?

= Straight Through Creation: 1400 counts
= Wikey Creation: 250 Counts
= Serpentine Creation: 40 counts

= No control, so no evidence 40 counts weren’t in the
water without electrolysis

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 45-46. 50



Straight Through Creation:.
Tested the Wrong Flow Rate

Page 103

1 Q. Soin both sets of tests for the Davies

2 serpentine embodiment described in your

3 declaration, you used the 1 gallon per minute

4 flow rate: correct?

5 A Yes.

6 Q. And then in the two tests you report for

7 the Davies straight-through embodiment. you

8 use one at a flow rate of 1 gallon per minute
9 and one at a flow rate of .3 gallons per

10 minute: correct?

11 A. That's correct.

12 Q. Let me start with this. If you look at

13 column 5 of the Davies patent, where he

14 discloses the flow rate of 1 gallon per

15 minute, that's in connection with the

16 serpentine embodiment of figures 1 through 4:

17 right?

18 A. Yes.

19 Q. Davies doesn't disclose a flow rate for
20 his straight-through embodiment. does he?
21 A. No.

22 Q. Why did you run what is described as
23 operation 6 in your declaration at .3 gallons
24 per minute? And if it helps yvou. vou look at
25 paragraph 152 of your declaration, but I

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Response at 46.
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Straight Through Creation:
Tested the Wrong Flow Rate

= Dr. White explains that Davies suggests straight
through uses higher flow rate than serpentine. Ex.
2116 at 99 65-66.

= Petitioner’s expert Dr. Tremblay agrees: Ex. 2172 at
105:16-107:20.

* Nevertheless, Petitioner tested straight through at
same or lower flow rates than serpentine

= Evidence suggests higher flow rates yields fewer
bubbles

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 47-48; Sur-Reply at 20-21. 52



Davies Does Not Teach Electrodes Separated By
“0.005 inches to 0.140 inches”

Claimed Spacing v. Davies

415 Patent, Claim 13

Atofina v Great Lakes

120 170 220 270 320 370 420 470

Temperature (C)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 34-36; Sur-Reply at 15-17. 53



Davies Does Not Teach Electrodes Separated By
“0.005 inches to 0.140 inches”

49

3
S project in parallel, equally-spaced, cantilever fashion|
from an end connecting plate 7. The cathode plates
project in paraliel, equally-spaced, cantilever fashion|
from am end connecting plate 8.
The oppositc cdges of the plates in the stack are heid|

comvex to fit tightly against the inncr wall of the cc.
casing 1 and the mner chordal faces of the blocks haw
equally spaced pasallel grooves 10 extending length
wise of the cell for recaiving the opposite edges respec-|
tively of the plates 5 and 6 10 hold the plates firmiy in)
accurately spaced relationship.

The ends of the mounting blocks 9 fir against the end|
plates 7 and 8 respectively to clase the sides of thel
channels between the plates of the steck. The edges o
the mounting blocks @ extend above the 10p and below|
the bottom of the stack of plates as shown in FIG. 3.|
The spaces above the stack of plates and below thel
stack of plates are closed by flller blocks 11 having]
outer cylindrically convex sides to fit snugly the inside|
of the cylindrical cell casing 1 and inner flat sides to fit]
contiguoesly sgainst the upper and lower plates of the
stack respectively.

The anode plates § and cathode plates 6 are inters
icaved with the free ead of each cantilever plate spaced|
from the sdjacent sod plate & distance approximately)
equal to the spacing between adjacemt plates of they
stack 30 a8 10 form withia the stack & series of retucn)
bends between adjacent lerplale spaces providing af
snuous passage from the entrance end of the casing 0|
the exit end of the casing through the plate stack. The|
mounting blocks 9 aed filler blocks 11 are made of mate-

rial impermenble to liquid, such as closed cell foamed|
plastic materisl, which serves as a barrier 1o Mlow
hiquid from the entrance ead of the casing o the exit end|
of the casing other than through the sineces passag
beiween the interleaved plates and mounting blocks 9.

= T T, PO T TR O . T
I will depend upon the width of the plates 5 and 6 in the)
stack, the space betwoen adjacent plates and the spacel
l between each plate free end and the adjacent end con-
necting plaie. For most purposes the plate width should|
I be in the range of J to  inches (7.62 10 12.7 cm) and the|
] spacing between adjacent plates should be onc-cighth &
oge-quarter of an inch (3.3 to 7 mm). [i is desirabie for|
l the space betweea adjacent plates to be small so a3
Imndtat‘mnpll!m travel of electriciry
the plates. The time during which the biguid is subjected|
[ 1o the ekctric field berween the ascde and cathody
I plates can be regulated by selection of the length of
path between the liquid and the plates which & derer-
| muved by the length of the piates, and by the velocity
the liguid flowing throegh the interplate Pref
| erably the length of the plates § and 6 is in the range off
I 3 inches to 10 mches (12.7 w0 24 .4 cm) and the velocity)|
of the water may be § 10 20 feet (2.4 10 6 m) per minwic|
I %0 that the water will be ia contact with the plaies for 3|
I petiod of 13 to 40 scconds.

T | . i ]
transmission of elecericity between the anode snd cath.|
ode plates and the electne field which such transmission|
produces without the plates adding eny materiol (0 thej
liquid, For that reascn it is desirable for the plates 1o
made of inert materinl such os having a substrate of]
titanium cosled with ruthenium oxide (RuO.)

The clarifying electrolytic cell shown in FIGS. 1, 2
3 and 4 has a long path of travel for the liquid between

T =
The capacity of the cell for flow of liquid through it
will depend upon the width of the plates 5 and 6 in the
stack, the space between adjacent plates and the space
between each plate free end and the adjacent end con-
necting plate. For most purposes the plate width should
be in the range of 3 to 5 inches (7.62 to 12.7 cm) and the
spacing between adjacent plates should be one-eighth to
one-quarter of an inch (3.5 to 7 mm). [t is desirable for
the space between adjacent plates to be small so as to
provide a short path for travel of electricity between
the plates. The time during which the liquid is subjected
to the electric field between the anode and cathode

#m=n| plates can be regulated by selection of the length of the

path between the liquid and the plates which is deter-
miued by the length of the plates, and by the velocity of
the liquid flowing through the interplate passage. Pref-
erably the length of the plates 5 and 6 is in the range of
5 inches to 10 inches (12.7 to 25.4 cm) and the velocity
of the water may be 8 to 20 feet (2.4 to 6 m) per minute
so that the water will be in contact with the plates for a

period of 15 to 40 seconds.

clarifying apparatus can be installed in @ houss-
hold water system by connecting the catering fllier 21

to the cold water supply 23 for a sink or a wash bowl,

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Ex. 1105 at 3:43-49; Sur-Reply at 17. 54



Davies Does Not Teach Electrodes Separated By
“0.005 inches to 0.140 inches”

Petition for Inrer Partes Review of U.S. Patent No. RE45 415 Petition for Inter Partes Review of U.S. Patent No. RE45 415
81. Davies discloses providing an electiolytic cell m a cylndncal casing r ?ezraﬁe-for-d:: s;a:: b:m:e; a?ja:mre:c;od-e:?:re ;n:l.l‘-so:st-o p-ro;d: a-.
1. Fugther, the cylindrical casing 1 15 connected on one end to a supply pipe 2 and ! short path for tvavel of electiicity between the plates. Jd. Therefore, a POSITA :
15 commected on the ) ) 5, 6 to also have an :
84.  Davies teaches that the electrode spacing for most purposes should be | I
POSITA would have ch 15 m a range of the I
having an inlet (via the . . ) L. d by the 415 patent. I
1/8 nch to 1/4 1inch (3.5 to 7mm). Id., 3:43-46. Moreover. Davies notes that 115 fecce - !
tubular flow axts from lectrically connected by
82. E:zhtelectrode plates 5. 6 are stacked m an mrerleaved confizwation | | wires 12, 15 to a power sowrce [9. Electricaty tlows from the power source 19 to

in the tubular housing. 0. APOSITA therefore

desirable for the space between adjacent electrodes to be small. so as to provide a

smuous passage throug electrical power source

lectrode and electicity

short path for travel of electricity between the plates. /d. Therefore. a POSITA

would have understood that it was desirable for the plates 5. 6 to also havean "™ ™=

ater passes only once

83, Davies tea SITA would understand

electrode spacing of 1/8 inch to 1/4 mnch (3.5 to 7 mm). which 1s 1n a range of the

12.7cm) and a plate len; with any fhud or water

Id., 3:43-46 and 3:54-5 harge, but can also be

critical distance from 0.005 inches to 0.140 inches identified by the "415 patent.

of mert matertal such as device.
oxide. Id, 3:64-66. 87. InDavies, water 15 in fluid contact with the electrodes 5, 6 as it flows
1 84. Davies teaches that the electrode spacing for most purposes should be : from the supply pipe 2 to the discharge pipe 3. Jd., 2:60-63. 4:23-26 and Fig. 2. A
|
/8 mch to 1/4inch (3.5 to 7 mm). Jd, 3:43-46. Moreover, Davies notes that it 13 :

_46- -47-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1103 at 984; Sur-Reply at 16.



Davies Does Not Teach Amperage “No Greater
than About 13 Amps”

6 I5eyg

E-Cell 1

number

Water Type

Tap water

Tap water
Sodium bicarbonate-+Tap water

o & [w|rof=

"Muni® water

1] 199 Y Y S

"Muni* water

IVIFILYW ¥30H0 3AILO3L0NEd

« No bubbles visible after 3 hours
* Vast majority of bubbles disappear withir

LAAO “A Suedwo)) juvuuay,

ST900-1T0TUdI
OL1T X LAO
©o

Nalas Proprietary

TC_IPR_00000166

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

ST900-1T0TU I

L1 5eg

IVIHILYIN ¥30H0 3ALLOILONd

LAO A Auedwo)y yuvuuay,

Current

(Amp) F

-

11.0

27.8

12.4

28.9

31.9

32.3-34

E-Cell 2 I
- ™ ™ ™™ initial measure
Operati Flow supgly issolved [Cot S
:-:? Water Type (GPM) seggma,_(‘g;): n . uS!
1 [Tap water 1 12 = 11.0 66.2% 5512
2 Tap wi 1 24 278 66.2% 5512
Tapw:: 03 12 Q| 124 = 68.2% 5512
Tap water 03 24 = 289
[SOduM DICAMonats+Tap Water 1 12 B 318
[Sodum bicarbonate-+ Tap water 0.3 12 - 32334
* No bubbles visible after 3 hours
+ Vast Majority of bubbles disappear within 1
+ Bubbles stick to surface of probes very easily, es|
+ Once stuck, bubbles begin to coalesce
Q
=
: 17 Nalas Proprietary
~
3
=

TC_IPR_00000174

Ex. 2179 at 9, 17; Response at 36-38.
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Davies Does Not Teach Amperage “No Greater
than About 13 Amps”

00~ O\ s Lk =

o
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Page 98
to get into the two embodiments you made, we
can get a shorthand. but the first Davies
reproduction you made was made to be similar
to figures 1 through 4 and what can be
described as a serpentine embodiment:
correct?

A. The first one, yes.
Q. And for discussion purposes we can call
that the serpentine embodiment, and you'll
know what I mean?
A. Yes.
Q. Aund then the second one basically has
the same dimensions, but it's open on each
face so that the water can flow straight
through all sets of electrodes: correct?
A. Correct.
Q. So we can fairly call that the
straight-through embodiment?
A. Yes.
Q. Ithink we've established that using the
teachings of Davies as a guide does not
necessarily result in a device that operates
at less than 13 amps: right?

MR. JOHNSON: Objection to form.
A. All nght. So can you repeat the

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE
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Page 99

question.

(The requested portion of the

record was read by the court

reporter.)

MR. JOHNSON: Objection. form.
A. Yes.
Q. Now, relative to bubble size. do you
think 1t would be possible to make a device
using the teachings of Davies as a guide that
would have -- would not create bubbles less
than 50 microns?

MR. JOHNSON: Objection to form.
A. No.
Q. So there 1s no combination of
dimensions. voltage. amperage. materials,
kind of within the scope of Davies that
wouldn't create bubbles less than 50 microns?

MR. JOHNSON: Objection to form.
asked and answered.
A. Any configuration, you said. that will
not give 50 micron? No.
Q. So in your opinion. if you had taken
your samples and increased the spacing to the
top end of Davies' range. quarter inch. and
then reduced the amperage down to. say.

Ex. 2172 at 98-99; Response at 37-38.
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Straight Through Disclosure:
Does Not Disclose Flow Rate Less Than 12 gpm

= Slides 51-52 supra.

= Response at 46-47.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

58



Dependent Claim 18

[8. A method according to claim 13 wherein the water has
a temperature no greater than about ambient temperature at
the inlet and the water temperature is a factor for formation of
the suspension.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 49, Sur-reply at 21. 59



Dependent Claim 18

= See slide 36 supra.

= Davies straight through embodiment used in pools and
hot tubs, no temperature disclosed. Response at 49.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 49, Sur-reply at 21. 60



Dependent Claim 21

21. A method according to claim [3 wherein the
microbubbles and nanobubbles supersaturate the water.

“Supersaturated” means oxygen at a higher concentration
than normal calculated oxygen solubility at a particular tem-
perature and pressure.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1101 at 4:16-18, 12:26-27; Response at 49, Sur-reply at 21-22. 61



Dependent Claim 21

= Dr. Tremblay: Bubbles # Supersaturation
» Specification does not say it is inherent
= Above identified flaws in Petitioner’s Davies

testing prevent it from establishing Davies

necessarily and inevitably supersaturates

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 49; Sur-reply at 21-22.
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Dependent Claim 22

22. A method according to claim 13 wherein the bubble

diameter of the microbubbles and nanobubbles is less than
0.0006 inches.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 50-52 63



Dependent Claim 22

Unweighted 12V Square weignt

£

Chord Length (mecrons)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1103 at q131; Response at 51. 64



Dependent Claim 25

25. A method according to claim 13 wherein the
microbubbles and nanobubbles are substantially incapable of
breaking the surface tension of the water.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Response at 32. 65



Obviousness

Grounds 2-6 and 7-24

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE
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Obviousness Outline

= Global Failures
o No Prima Facie Case (Response at 53-55; Sur-Reply at 22-23.)

o No Cure for Lack of Microbubbles and Nanobubbles (Response at 56-57, 61-62; Sur-Reply
at 23-34.)

o Unrebutted Objective Indicia of Non-Obviousness (Response at 64-68; Sur-Reply at 24-25.)
= Failures of Specific Combinations

o Wikey + AFD (Response at 55-57; Sur-Reply at 25-26.)

o Wikey + Clark (Response at 57-59; Sur-Reply at 26-27.)

o Davies + Hough (Response at 59-60; Sur-Reply at 27.)

o Davies + Erickson (Response at 60-61; Sur-Reply at 27.)

o Davies + Scheoberl (Response at 62-63; Sur-Reply at 27.)

o Davies + Peter (Response at 63-64; Sur-Reply at 28.)

o Wikey/Davies + General Knowledge/Treatises (Response at 56-57, 61-62; Sur-Reply at 23-34.)

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE 67



No Prima Facie Case

Insufficient Rationale for Combining

IPR2021-00625
Patent RE45415E

o Although Petitioner’s arguments may show that the respective
"“a,,“""’ references are analogous art, see Wyers v. Master Lock Co., 616 F.3d 1231,

o] 1238 (Fed. Cir. 2010), simply demonstrating that a set of references are all

properties.” Id. at
e wie | directed to the same problem is not, by itself, a sufficient rationale to
disclose similar stry

rationales for Grou

=ewmas of cCOMbINE the references. See id. (upon finding that two references were

Patent Owng]

because Petitioner

e o | dIrected to the same problem, the Court proceeded to analyze whether a

demonstrate that o

w=H person of ordinary skill in the art would have been motivated to combine the

238 (Fed. Cir. 2010). simply d that a set of refé es are all

directed to the same problem is not, by itself, a sufficient rationale to

- -
—

|
|
combine the references. See id. (upon finding that two references were 1
I directed to the same problem, the Court proceeded to analyze whether a :

1

| person of ordmary skill in the art would have been motivated to combine the

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Paper 9 at 27; Response at 53-54. 68



No Prima Facie Case

Insufficient Explanation of Combination

_ |
ez _|references); see also In re Kahn, 441 F.3d 977, 987-88 (Fed. Cir. 2006)

1 references): see also In re Kahn|
1 (noting that the inquiry as to wh

wonté e sovein o ot (110111 that the inquiry as to whether a person of ordinary skill in the art

I art test leaves off”). Itis also unf
T——— . s

1 i | WoOUld have sought to combine the references “picks up where the analogous
| whether one of ordinary skill in
e emvnnf Q. (€L leaves off”). It is also unclear, based on Petitioner’s proffered

1 petition. and, thus, Petitioner’s of

H——— reasoning, which portions of the cited secondary references would be

G. Asserted Anticipation ovd

Petitioner argues that claig

Devies. Pe 47-69 combined with Wikey, how they would be combined with Wikey, and

1. Davies
e {whether one of ordinary skill in the art would have had a reasonable

for electrolytically treating wate:

weriobewed s v @XPECtation of success combining them with Wikey. Nevertheless, as

at 1:7-10.

Davies’s Figure 2 1s reprol

directed by SAS, we institute infer partes review on all grounds raised in a
petition, and, thus, Petitioner’s obviousness-based Wikey grounds shall be

part of the trial.




New Argument is not Allowed

“Petitioner may not submit new evidence or argument in
reply that it could have presented earlier, e.g., to make

out a prima facie case of unpatentability.”

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Consolidated Trial Practice Guide at 73; Sur-Reply at 22. 70



No Cure for Lack of Microbubbles &

None of the References Teach or Suggest Nanobubbles

Nanobubbles

the oxygen content of water in an aquarium to support plant and animal hife. Id.

Based on their disclosure
goals, a POSITA would h
to Wikey. Id.
iii. Claimg
Wikey meets all lun
provided in Ground 1. Ho
flow rate claimed in the "4f
flow rate of 1.33 gallons p

Various container sizes an

Wendt is a general textbook on Electrochemical Engineering and confirms it

was known that “radii of electrochemically evolved gas bubbles are usually

relatively small (5-50 um).” Ex. 1117, 103. Wendt was accessible to the public

interested in the art in 1999.°

1
relatively small (5-50 pm)." Ex 1117, 103. Wendt was accessible to the public |
|
1

-—— -
es are generated |

bs. The average size|]

s formed dunng
ws bubble sizes for

id conditions (Figure

170,72

C. GROUND 3: Wikey and AFD Render Obvious Claims 13, 18-23, 5
and 25 in View of the General Knowledge, Experience and

Commeon Sens
Glembotsky, a

[ e

1 Wendt 1s a general tey

| vas known that “radi of ele|
T rrrrIrrs

Wendt bears conventional markers of publication in 1999, including a

Han also confirms: “In EF, hydrogen and oxygen bubbles are generated
when current is applied to the solution through metal electrodes. The average size

range is reported to be around 2040 pm.” Ex. 1137 at pg. 77.°¢

Ber, a well-k

s received in the
keputable periodical
1122

il by an identified and

cataloged and

than June 10, 2002. Ex. 1138.

-40- -4]-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

available to the public through the University of Wisconsin hibrary system no later

Paper 1 at 40-41; Sur-Reply at 24.

71



No Cure for Lack of Microbubbles &
Nanobubbles

None of the References Teach or Suggest Nanobubbles

=y
1 (a)), neutral conditions (Figure 1(b)) and alkali conditions (Figure 1(c)). The 1 35 1
L
dotted line shows the size of oxygen bubbles produced by a platinum anode under : § 30 ¢ : . *
25 L td -
each condition. In all three condit oxygen bubbles having a size of less than | é z 20L1 I+ . .
| % 1 -
50 microns were produced. /d., Fig. 1. 1 i" :: 1 |
|
Fig. 1: Effect of electrode matenial on the size of electrolytic bubbles. | g 5+ 1
e I 2 0 | [
[ 3, D & L] 1 o I
ol 4 1 | | 1
[z A /\ 1 1 b e e s
0 i .
| i" /_”%L: / \ M 1 Figure 1. Oxygen bubble diamé
i A\ 0 1
L T ~— S hs was published i 1997 als
[ N EEEE N ] LMQN;} e
— | ¢ kn 1999 and 2000. Exs. 1
L N R

Glembotsky was accessible to the public interested in the 3
POSITA that V

v. It Was Within i
Smaller than 5

1975. SeeExs. 1113, 1125, 1126, 1128, 1129 and 1130.
he tume of the alleged 1nv|

iv.  Burns

Bums discusses digital image analysis to measure the size and common sense of a

(xm)

hydrogen and oxygen microbubbles generated under different cof kvgen bubbles smaller tha

electroflotation. Ex. 1131, Abstract, 2. Figure 1 shows the effec| fzeneral knowledge, expef

- = NN W

o O O 0h O N ©
1
T

density on hydrogen and oxygen bubble size. While Figure 1 sh t time frame that even wif§

increasing oxygen bubble size with an increase in current density] the system still produces Id

bubble size was below 35 microns for each current density measy e, 1t was known that thod

4
- P g gy e e

2.
A
time up to several hours ion

Diameter of bubbles, um 0

0 &

and Fig. 1. i3 s T
g II'J 20 -_"IJ. H br for

Id. For example, it was

Average Bubble Diameter

P
|
s

-42-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Paper 1 at 42-43; Sur-Reply at 24. 72



No Cure for Lack of Microbubbles &
Nanobubbles

Petitioner Did Not Propose Any Modifications to
Wikey/Davies to Create Microbubbles and Nanobubbles

PO argues that Clark s electrode configuration 1s inapplicable to Wikey's

system. Resp. 58. Not true. Wikey's electrolysis unit is housed in a vertical tube,

Wendt, Han, Glembotsky and Burns (“the Treatises™) are textbooks and

other well-known resources reflecting the general knowledge and understanding of
a POSITA. They are cited to show how a POSITA would have understood Wikey.
Ex. 1103, 49170-181, 191, 206; Realtime Data, LLC v. lancu, 912 F.3d 1368, 1373

(Fed. Cir. 2019). The Treatises show that a POSITA would have understood that

I a POSITA. They are cited to show how a POSITA would have understood Wikey.

I Ex. 1103, 79170-181, 191, 206; Realrime Data, LLC v. Iancu, 912 F 3d 1368, 1373 :

(Fed. Cir. 2019). The Treatises show that a POSITA would have understood that I

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Reply at 15; Sur-Reply at 23.
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Objective Evidence of Non-Obviousness

DEMONSTRATIVE -NOT EVIDENCE — PROTECTIVE ORDER MATERIAL Ex. 2176 at 52-53; Response at 66.



Objective Evidence of Non-Obviousness

DEMONSTRATIVE -NOT EVIDENCE — PROTECTIVE ORDER MATERIAL Ex. 2176 at 69-79; Response at 66.



Objective Evidence of Non-Obviousness

Petitioner’'s Product Matches Features in Patent

separates 1ts electrodes by between 0.045 and 0.060 inches whach falls

I.
|
]  within the range for the “preferred critical distance” disclosed m the 415
: patent (Ex. 1101 at 3:15-16; Ex. 2184; Ex. 2116 at ] 49;

|

I ® uses stainless-steel mesh electrodes, which the "415 patent discloses as “the
I most preferred cathode™ (Ex. 1101 at 3:8-9; Ex. 2184: Ex 2116 at § 49;
|

| * has a tubular configuration that 1s substantially the same as Fig. 7 (1.e.

electrodes are placed toward the de of a tubular housing, allowing water

to flow through the muiddle of the tube without passing between electrodes as

|
|
|
|
I shownin Figure 7 of the 415 Patent) (Ex. 1101 at 3:8-9; Ex. 2184; Ex. 2116
|
I at949:and

|

| * creates mucro- and nanobubbles. See

hittps-//www tennantco com/content/dam/tennant/tennantco/products/Innovat

1ons/ec-h2o-nanoclean-brochure-tennant-en-noam pdf (last visited Nov. 19,

2021); Ex. 2185 at 6-8.

Petitioner’s adnutted study of the specification underlying the 415 patent
and the substantial similanty of its ultimate product to the one disclosed (and
ultimately claimed) in the "415 patent 1s more than sufficient to establish that
Petitioner copied the 415 patent. See Ligwd, Inc. v. L'Oreal USA, Inc., 941 F.3d
1133, 1138 (Fed. Cir. 2019) (noting that “access” to the asserted patent together
with “circumstantial evidence regarding changes to a competitor’'s design 1s

67
PROTECTIVE ORDER MATERIAL

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

e separates its electrodes by between 0.045 and 0.060 inches which falls
within the range for the “preferred critical distance” disclosed i the *415
patent (Ex. 1101 at 3:15-16; Ex. 2184; Ex. 2116 at 9 49:

e uses stamnless-steel mesh electrodes. which the *415 patent discloses as “the
most preferred cathode™ (Ex. 1101 at 3:8-9; Ex. 2184: Ex. 2116 at § 49,

¢ has a tubular configuration that is substantially the same as Fig. 7 (1.e.
electrodes are placed toward the outside of a tubular housimg, allowing water
to flow through the nuddle of the tube without passing between electrodes as
shown in Figure 7 of the "415 Patent) (Ex. 1101 at 3:8-9; Ex. 2184: Ex. 2116
at 9 49: and

e creates micro- and nanobubbles. See

htTl)S //www.tennantco.cony/content/dam/tennant/tennantco/ Dl'O(ilICTS"IIanVaT

1ons/ec-h2o0-nanoclean-brochure-tennant-en-noam.pdf (last visited Nov. 19,

2021); Ex. 2185 at 6-8.

Response at 67.
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Wikey + AFD

Petition Relied on AFD for Flow Rate Only

the oxygen content of water in an aquarium to support plant and animal life. /d.

Based on their disclosure of similar structures and components to achieve simalar

goals, a POSITA would have understool

w— iii.  Claims 13, 18-23 and 25

ii.  Claims 13, 18-23 aj . . . . .
e A Eitions 5778 Wikey meets all limitations of claims 13, 18-23 and 25 for the reasons
provided in Ground 1. However, to the|

fowmecmmeamie st provided in Ground 1. However, to the extent that Wikey does not disclose the

flow rate of 1.33 gallons per minute. Ej
various container sizes and water no gr:

BB ] flow rate claimed 1n the "415 patent, the flow rate 1s taught in AFD. AFD teaches a

C. GROUND 3: Wikey and
and 25 in View of the Ge

G iz | flow rate of 1.33 gallons per minute. Ex. 1103, 9 71. AFD further discloses
Wendt 1s a general textbook on EJ

various container sizes and water no greater than about ambient temperature. /d.,

was known that “radu of electrochemic

€ 70, 72.

-40-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Petition at 40; Response at 55-56.
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Wikey + AFD

Petitioner’s New Argument in Reply

B.  Obviousness Based on Wikey
i AFD

PO wrongly contends that the Petition “does not suggest AFD could

motivate a POSA ro add a pump or any other means to create flow outside of the

flow already created by Wikey's electrolysis my c
N ——— A POSITA would have been motivated to add the filter or pump taught by
and AFD because they address the same field. 4

of afation svsem o hepacree e warer . AAE D 10 Wikey and would have reasonably expected increased oxygen, water flow,

1103, 9182. AFD teaches that filtration “produ

tat mechanical fiton sysenmsenove vt qn filtration. Ex. 1103, 4182, PO argues that a POSITA would have lacked

materials.” Ex. 1114, 22. AFD also teaches 11 Semms————

Similarly, Wikey teaches that electrolysis results in a “pumping action.” Ex. 1112,

A POSITA would have been motivated to add the filter or pump taught by 1
I AFD to Wikey and would have reasonably expected increased oxygen, water flow, :
and filtration. Ex. 1103. 9182. PO argues that a POSITA would have lacked 1
.
motivation to apply the teachings of AFD to Wikey because a benefit of Wikey is
removing noisy. inefficient pumps. Resp. 55. On the contrary. a POSITA would

have understood that combining a pump or filter with Wikey would yield

additional water flow and filtration. AFD suggests combining filtration and

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Paper 42 ("Reply”) at 13; Sur-Reply at 25-26. 4



Wikey + AFD

No Support for New Argument in Expert Declaration

Petition for Jnrer Partes Review of U.S. Patent No. RE45.415

have been motivated to combine the teachings of Wikey and AFD because both 1

address the same field - namely aquagume, Funher AED teachec theyee of g

Thus, both Wikey and AFD re
waler in an aquarium to suppoj

|
1
|
| e hayve been motivated to combine the teachings of Wikey and AFD because both
I
1
|

ii. Wikey and
experience
Wendt, H4

o we ama| f1ltration system to help aerate the water by producing flow and bubbles. /d., 54.
art. Wikey is directed to an el
s 7| Thus, both Wikey and AFD relate to aerating or increasing the oxygen content of
extremely small. Jd.. 2:49-51
s of e v 7 Water in an aquarium to support plant and animal life. A POSITA would have
discuss bubble sizes produced

1131. A POSITA would there]

aemensy masns ores] CONS1dered that the teachings of AFD to be applicable to Wikey.

the extent that the formation o T
having a size less than 50 microns was not inherently disclosed in Wikey and AFD.

a POSITA would have found it obvious to use the enutter of Wikey to produce

98-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1103 at §182; Sur-Reply at 25-26.



Wikey + AFD

Wikey Teaches Away from Newly Proposed Rationale
for Combining

A - —

o the tank

3,891,

1
AQUARIUM WATER TREATMENT APPARATUS

This invention is & continuation in part of my prior
apphcation filed on Mar. 11, 1971, having Ser. No.
123,342, now US. Pat. No. 3,720,014 and enitied 5
WATER  TREATMENT  APPARATUS  AND
METHOD. This invention relates 1o water ireatment
apparatus and more particularly to apparatus for im-
proving the environment of the aquariums and the like.

Just as the death of natural bodies of water is caused 10
by cultural and natural cutrophication, fish tanks and
aquariums are also subject to the hazards of natural
pollution. Among the most prominent characteristics.
of such nonusable polluted fish tank water are the high
bacteria count and lack of oxygen. Of course, there are 15
other characteristic: trid smell and/or al.

-—— -

In the past, acration of fish tanks and aquariums has
been ascomplished through the use of pumps and agita- '
tors. The pumps and agitators are relatively inefficient 20
and noisy. Furthermore. they fail o reduce the bacteria ||

T T N P T T e
provide economical and efficient equipment for ae:
ing fish tanks and the like L

A related object of the present invention is to provide
the apparatus for aerating water while sterilizing the
water

A further object of this present invention is to pro-
vide electrolysis equipment for use in sterilizing water, 30
wherein the electrolysis equipment is resistant to resid
ual insulation.

Yet another object of the present invention is to pro-
vide electrolysis equipment, wherein such equipment

(i N A A U O — " f

tion.
[ Yet another object of ihis invention is 1o provide sn

aerating and circulating pump with no moving parts for
use on fish ponds or aquariums,

Yet a further object of the invention s to provide low

(N S S S Y,
can be used 1o both acrate and sterilize water to over-
come pollution.

A preferred embodiment of the present invention wti-
lizes two or more plates spaced and insulated
from cach other. The plates are immersed in a fish tank
or the like. A power source is provided for oppositely
polarizing juxtaposed plates. A low voltage field is peri-
odically reversed 1o prevent any buildup of impurities
o the plates. Means may further be provided for carry-
ing the released gases; i.c., the oxygen to the bottom of
the bodies of waters to enhance the acrating effect
along with the sterilization of the water.

The foregoing and other objects and sdvantages of
this invention and the manner of obtaining them will be
more apparent, and the invention itself will be best un-
derstood by reference 1o the following description of an

of this invention tak with
the accompanying drawings, wherein

FIG. 1 i a schematic view of the inventive water aer-
ating treatment apparatus:

FIG. 2 shows the apparatus of FIG. 1 adapted for use
in fish ponds or aquariums; and

FIG. ¥ chows a further refinement of the apparatus of
FIG 1.

In FIG. | the number 11 generally shows the electrol-
yvis apparatus wiilized for acrating and treating water

55

s

535
2
in fish Lanks, aquariums and the like. A reversing power

supply generally designated as 12
clectrodes units 13 diagrammat)
water 14, The clectrode unit com)|
juxtaposed plates or electrodes, s
and 17. In a preferred embodimed
the electrades are plates made of
nium.

plate 17 is ncgatively polarized

connected 1o plate 16 and 19 and
or through plate 17. There is no el
between plate 17 and conductor

=izzz) tors. The pumps and agitators are relatively inefficient

ductor 23 is coupled to the alternatd
with plate 17 at 24,

ers, such as washer 27. In a prefer|
the invention, the washers are mad)

wzazzd and noisy. Furthermore, they fail to reduce the bacteria
=i in the tank,

Means are provided for periodical

In the past, aeration of fish tanks and aquariums has
==z been accomplished through the use of pumps and agita-

larity of the electrodes. As schemat
1, 8 small synchronous motor is coupied 16 8 Soree of
A.C. power. The motor 32 drives cam 33 through a
drive shaft 34. As the cam rotates, it operates & pair of
switches 36 and 37 simultancously to interconnect con-
ductors 29 and 31 1o conductors 18 and 23, respec-
tively

It should be understood, of course, that any well
known means for periodically or randomly changing
the polarity of the alternate platcs, such as plates 16
and 17, for example, can be used within the scope of
this invention

In & preferred embodiment of the invention, the
plates are maintained at a distance of 1/64 inch apart
by the insulators and a 6 volt D.C. source is utilized.
The amperage between the plates. of course, depends
on the size of the plates and the conductivity of the
water in which the electrodes are piaced. Nonethek

alternate plates, the water tends
break into its constituent gases; i.e.,

retain the plates in & clean
mize the action of electrolysis
plates.

FIG. 2 shows utitization of the

Yet another object of this invention is to provide an
aerating and circulating pump with no moving parts for
use on fish ponds or aquariums.

aquarium.

The clectrode unit 13 is shown connected 10 a power
supply 12. The showing, of course, is schematic, and
the plates of the unit arc in actuality more closely
packed together 1o be within the dimensions set forth
in the description of the plates of FIG. 1.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Ex. 1112 at 1:18-22, 1:37-39; Response at 55; Sur-Reply at 25.
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Wikey + Clark

Only Asserted Against Claims 26 and 27

of water. Jd. It was also known that those bubbles supersaturate the water because
oxygen is present at a higher concentration than normal calculated oxygen
solubiliry at a particular temperature and pressure. Jd.

vi.  Claims 13, 18-23 and 25

Wikey and AFD meet all hnutations of

reasons provided in Ground 2. However, to
suspension compnising small oxygen bubbles
was not inherently disclosed in Wikey and
obvious to use the emitter of Wikey to produc

water because it was well known that water el

D. GROUND 4: Wikey and Clark Render Obvious Claims 26 and 27

Summary of Clark

reflected in Wendt, Han, Glembotsky, and Burns. Ex. 1103, 9 183. Further, it was

known that oxygen bubbles smaller than 50 microns have the properties claimed n

et 15 20'S0 ol o

I i Summary of Clark
SN R S S S

Clark 1s directed to a “method for generating hydrogen bubbles

D. GROUND 4: Wikey and Clark Render Obvious Claims 26 and 27 1

electrolytically in the lower reaches of a body of water ... Ex 1106, Abstract
Clark discloses an enutter positioned within a vertical tubular collar 16, wherein
water electrolysis by pairs of cathodes 12 and anodes 14 causes water to flow

upwardly through the cylinder. Jd.. Fig. 5. 9:8-20.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Petition at 44; Response at 57.
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Wikey + Clark

Mere Similarity of Field is an Insufficient Rationale for
Combining

.......

ii.  Rationale for Combining Wikey and Clark o

A POSITA would have been motivated to combine the teachings of Wikey |

and Clark because both address the same field (namely, generating bubbles in cen e

m+]  water) and both disclose similar structures. Ex. 1103, 9 184. Based on their

-emj disclosure of similar structures and components to achieve similar goals, a

\\\\\\

===1 POSITA would have been motivated, and found it obvious, to combine them. /d. -

-45- -46-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Petition at 45-46; Response at 57-58.
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Electrodes from Clark Create Bubbles Larger than 100

Wikey + Clark

Microns

4,039,439

5 6

It is very important to understand that this method is  stalled in banks along a recreational reservoir, for exam-
not one of substituting gas produced by electrolysis for
air in conventional scration devices. In this method, the  The electrolysis pump system provides another im-
oxygen produced by electrolysis is not critical to the portant benefit or result since oxidation of ferrous iron
aeration process. The principal source of oxygen is from 5 resulis in ferric iron and consequent chemical percipita-
the atmosphere through the increase of natural re-aera-  tion of phosphorous by the insoluble ferric iron and the
tion brought about by the method. formation of a barrier of insoluble iron-phosphate com-

Ozxygen and hydrogen are produced by electrolysis plexes in the top layer of the reservoir sediments which
from electrodes placed near the bottom of a body accordingly decreases the rate of defusion of chemicals
water. The oxygen normally goes into solution and is 10 from the bottom sediments. It is important that mixing

near  trary to that which occurs in the electrolysis pump
mmmmmm with hydrogen because of the release of hy-  system of the present invention.

drogen in anaerobic processes in this region of the water 15 The suppressing of phosphates

depth and from the bacterial activity in mud and sedi-  because of the major problems of lake enrichment re-
ment layers of the bottom of the body of water. As  sylting from detergent soaps, for cxample. The model
hydrogen gas is produced by clectrolysis the volume of  analysis, using lake botiom sediments, at the end of 6
waler in the immediate vicinity of the electrodes be- woeks, the mwm content of the water with-
comes bouyant and rises (o the surface. As this volume 20 out mixing was 2.10 mg/liter, while using the clectroly-
of water reaches the surface, all of the vehicular hydro-  yis pump system mixing, orthophosphate content was
gen is not released 10 the atmosphere but some hydro- reduced to 0.15 mg/liter. The ferrous iron, during the
gen remains suspeaded in the volume of water and due  ame model analysis was 0.41 mg/liter, and with the
to continued bouyancy this water floats on top of the  electrolysis pump system mixing was 0.15 mg/liter dur-
body of water, moving away from the point of vertical 25 ng the same period of time.

rise above the electrodes. Therefore, this volume of In order to evaluate the operation of the electrolytic
water from the bottom of the basin now floats along the  gag pumping device, ¥ ‘were run:
surface of the water and natural reaeration s immedi- all tests were conducted on a tank 20 ft. wide by 40 ft.
stely increased as oxygen moves from the atmosphere long and spproximately 6 ft. deep, with & depressed
to reach equilibrium with the new oxygen deficient 0 bottom drain of about 9 ft. deep at the center;
(hydrogen-saturated) water at the surface. This process 1 6 mill plastic sheet with slits at measuring stations

WWRLIIWWL W I SR was used to cover the water surface between runs;
The size of the hydrogen bubble is critical in this I the dissolved oxygen was removed from the water by
method. If the hydrogen bubbie is too large, the bubble the addition of sodium sulfite with cobalt chloride
lumm:nuhadrh:mmmymnmul added as a catalyst;
electrode and does not cause the bottom water 10 spread the tank was completely mixed during the addition of
out over the water surface. If the bubble is too small, I chemicals with a closed pumping device. The tests
little mixing occurs and the water near the electrodes were conducted starting on & one day and contin-
merely becomes super saturated with hydrogen and this I ued through the next day.
produces a flotation effect on particulate material sus- 400 The current was adjusted to 4 amps. in cach test but
pended in the water in the vicinity of the clectrodes.  [khe surface area of the electrodes was changed 10 vary
Due 10 super saturation, small bubbles form oa the preva
surface of particulate material and causes the material to I al the completion of each test, the plastic sheet was
be raised to the water surface. For the method 1o be replaced and the dissolved oxygen profile measured
effective, the size of the hydrogen bubble must be con- ul ‘with a standard D.0. probe. From this information
trolled between 100 and 600 microns. When the hydro- the oxygen added by reaeration was calculated.
gen bubbles are larger than 600 microns in diameter, the
bubbles leave the surface too rapidly and the newly
raised water volume does not continue to float across I — e —
the water surface. If the hydrogen bubbles are less than 50° —as —_——
100 microns in diameter, little mixing surface exposure l
mmhﬂihmudmm-nwuli:ﬂ
P ] -— -

Projected costs and available data reveal that prior art
mechanical installations (although not presently satis- 35
factory) cost about $1.00 per acre-foot for 50,000 acre-
foot reservoir, while cost for the electrolysis pump
system would be about $0.50 per acre-foot; accordingly,  Dept
cutting installations costs in half. Operating costs in L :
mechanical installations are about $0.25, annually, per 60
acre-foot per year, while the electrolysis pump system
contemplates sbout $0.03 per acre-foot per year under
the same conditions.

The maintenance and noise problems cannot be over-
looked in mechanical systms, while the projected 65

and noise is relatively nil in the 5 18 O

pump system; the noise problem i completely elimi- -
nated, as compared with mechanical compressors in- [ [

The size of the hydrogen bubble is critical in this
method. If the hydrogen bubble is too large, the bubble
leaves the surface of the water immediately above the
electrode and does not cause the bottom water to spread
out over the water surface. If the bubble is too small,

= |little mixing occurs and the water near the electrodes

merely becomes super saturated with hydrogen and this
produces a flotation effect on particulate material sus-
pended in the water in the vicinity of the electrodes.
Due to super saturation, small bubbles form on the
surface of particulate material and causes the material to
be raised to the water surface. For the method to be
effective, the size of the hydrogen bubble must be con-
trolled between 100 and 600 microns. When the hydro-
gen bubbles are larger than 600 microns in diameter, the
bubbles leave the surface too rapidly and the newly

== |raised water volume does not continue to float across

the water surface. If the hydrogen bubbles are less than
100 microns in diameter, little mixing surface exposure

—|occurs and the natural reaeration is not as significantly

increased.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Ex. 1106 at 5:33-53; Response at 58.
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Davies + Hough

Does Not Remedy Missing Elements of Davies
|dentified re: Ground 7 (anticipation)

1dentified four reasons the comb fails
elements obvious. Response at 57-59. Petitio)
4. Ground 8: Davies and H

™ ™ PO’s Response explamed that Petition
any of the deficiencies PO raised with resped
the creation of microbubbles and nanobubbld
0.005 to 0.140 inches, and the use of an amp|
at 32-49, 59. Petitioner’s reply does not addr)
that Petitioner did not cite Hough to “physic
Thus, the combination of Davies and Hough
remedy any of the 1ssues 1dentified with resp
—————————————
Grounds 9-12: Davies a

PO’s response explamed why Groundd
Petitioner s reply did not address these grou
6. Ground 13: Davies and

PO’s response provided numerous rea:
Davies and Schoeber] would not have been

not resolve Davies failure to meet the elemer]

Petitioner s reply did not dispute any of then|

PO’s Response explained that Petitioner does not contend Hough resolves
any of the deficiencies PO raised with respect to anticipation by Davies, including
the creation of microbubbles and nanobubbles, the use of electrodes separated by
0.005 to 0.140 inches, and the use of an amperage less than 13 amps. See Response
at 32-49, 59. Petitioner’s reply does not address these failures, and instead states
that Petitioner did not cite Hough to “physically modify Davies.” Reply at 22.
Thus, the combination of Davies and Hough fails at least because it doesn’t

remedy any of the issues identified with respect to Ground 7.

27

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Sur-Reply at 27.
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Davies + Hough

Mere Similarity of Field is an Insufficient Rationale for
Combining

out of solution, whereas a cej
trapped by the water mol
increasing the dissolved oxy,

Id., 1:23-32. Hough also confirms
for generating dissolved oxygen in
i Motivation to (§

A POSITA would have been|

I similar goals, a POSITA would hay
1 combine them 7d.
———————————
. Claims 13, 14,

Davies meets all limitations
provided in Ground 7. However, t

to use the Davies cell to oxygenate

oxygenate water are disclosed in H

ii. Motivation to Combine

A POSITA would have been motivated to combine the teachings of Davies

and Hough because both address the same field — namely, electrolytically treating

9 187. Based on their disclosure of similar structures and components to achieve
similar goals, a POSITA would have been motivated, and found it obvious, to

combine them. /d.

S o [,

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Petition at 71; Response at 59.
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Davies + Hough

No Explanation of What Would be Modified

The patent makes no mention of a “control” photograph. or any effort to confirm

that the “assumed O bubbles” were in fact oxygen. Jd. Petitioner’s testing thus

confirms that this hmitation 1s n§

415 et discloses it for the 3 Petitioner cites Hough to show what a POSITA would have understood

viii. “Substantial
the Water”

remenemiinl - about Davies’s teachings, not to physically modify Davies. Hough shows that it

inherent attribute of bubbles in
range. Ex. 1101, 4:27-41; Ex. lI
wanamasieanyne sl was known that electrolysis increases dissolved oxygen, which purifies drinking
law of nature — it is inherently pf
bubbles as the alleged invention

b omemenad  Water. Pet. 70-71; Ex, 1103, 4187; Ex. 1141, 1:13-47. Hough demonstrates that a

o e e i e oS e

Petitioner cites Hough to

senomess s e POSITA would have found it obvious to use the Davies apparatus to increase

was known that electrolysis inc

water. Pet. 70-71; Ex, 1103, 91

dissolved oxygen and purify water with a reasonable expectation of success.

POSITA would have found it o

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Reply at 22; Response at 60.



Mere Simila
Combining

Davies + Erickson

rity of Field is an Insufficient Rationale for

amperes are desirable to break down the cheny
and hence increase the oxygenation of the wa

bactenia. Jd., 11:14-19.

——
1 ii. Motivation to Combine
: A POSITA would have been motivatedf§

I and Erickson because they address the same f}

1 electrolysis to remove contammants and kill b

I cell having a tubular housing containing a sta

89. Moreover. Davies and Erickson each disc]

1 their disclosure of sinular structures and compl
: POSITA would have understood that the systg
I have found it obvious to combine them. d.

i, Claims 13, 14,17-23 and

Davies meets all imitations of claims 1§

provided in Ground 7. However, to the extent
Davies, 1t 1s provided in Enickson.

Davies does not expressly identify the g

However, as shown in Dr. Tremblay s testing

current is nherent. Ex. 1103, 91 124, 127, 13

expressly teaches that a voltage of 24 volts or

ii. Motivation to Combine

A POSITA would have been motivated to combine the teachings of Davies
and Erickson because they address the same field — namely, treating water by
electrolysis to remove contaminants and kill biological material. Ex. 1103, 99 188-
89. Moreover, Davies and Erickson each disclose an electrolytic water treatment
cell having a tubular housing containing a stack of plate electrodes. /d. Based on
their disclosure of similar structures and components to achieve similar goals, a
POSITA would have understood that the systems are easily compatible, and would

have found it obvious to combine them. /d.

-7 -

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Petition at 73; Response at 60.
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Davies + Schoeberl

Only Asserted Against Claim 24

well known 1n the art that water electrolysis produces those small oxygen bubbles.
as reflected in Wendt. Han, Glembotsky and Bums. Ex. 1103, 9 191.

L. GROUND 12: Davies, Erickson and Hough Render Obvious
Claims 13, 14, 17-23, and 25 in View of the General Knowledge,
Experience and Common Sense of a POSITA, as Reflected in
‘Wendt, Han, Glembotsky, and Burns

Davies, Erickson and Hough mee]

23 and 25 for the reasons staed in Gron M. GROUND 13: Davies and Schoeberl Render Obvious Claim 24

a suspension compnsing small oxygen t§

was not inherently disclosed m this com i
.

obvious to use the combined references

Summary of Schoeberl

well known in the art that water electrolysis produces those small oxygen bubbles,

as reflected in Wendt, Han, Glembotsky and Bums and discussed in Ground 11.

Ex. 1103,9192.
S E e E E

| M. GROUND 13: Davies and Schoeberl Render Obvious Claim 24 1

i Summary of Schoeberl 1
S

Schoeberl discloses a method and apparatus for sterilizing water by anodic
oxidation. Schoeberl also discloses that molecular oxygen and gas bubble
formation occurs on the electrode surfaces. Ex. 1108, 2:3-15. Figure 2 shows an

anode and cathode in a tubular housing separated by a gap 25.

-75-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Petition at 75; Response at 62.
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Schoeberl
and Nanobubbles

Davies + Schoeberl

Teaches Away from Creating Microbubbles

5,439,576

1
APPARATUS FOR THE STERILIZATION OF
WATER

BACKGROUND OF THE INVENTION s
“The iavention relates 10 an spparatus for the seriliza-

2
solved chloride ions in the water, the chloride ions are
transported by means of electrostatic migration in the
homogenous poteatial fleld uniformly to the anode
boundary layer without being hindered in their migra-
tory movement by turbulent flow vectors. At the same

tion of water by means of anodic oxidation
a reactor through which water flows and which has at

ane anode and one cathode and also a power sup-
ply means.

Apparatus of this kind is for example known from
DE-OS 2757 §54. There the anodes and cathodes are
formed by bars which are arranged in 3 grid-like man-
ner and extend transversely through the reactor. The
bars of the anode and of the cathode are respectively
electrically combined with one another by a connection
clement which is connected in ¢ach case 10 the power
supply. Between the bar grid of the anode and the bar
grid of the cathode there are arranged & plurality of
subsidiary electrode bar grids which extend parallel to
the bars of the anode and the bars of the cathode. In this
arrangement bar grid planes which lic behind one an-
other in the flow direction are displaced in such 2 way
that one bar of & subsequent bar grid plane is laterally
displaced approximately into the centre of the spacing 13
between two bars of a preceding bar grid plase.

This arrangement of electrodes or subsidiary elec-
trodes is intended 10 ensure that the liquid passes
through a region of changing poicntials with turbu-
lence.

0

A reactor is known from DE-PS 28 61 889 in which
the electrodes are formed as bar o grid-like individual
clements and through which water flows in eross-flow.

In this manner, a turbulent flow is obtained in the reac-
tor to improve of the convective material cxchange at 35
the electrode-phase boundary

These known devices bring about considerable gen-
esation of electrolysis gases in addition to sterilization
and these ciectrolyns gases adhere to the eloctrode
surfaces and are intended 10 be carried away by the 40
eddying of the flow.

It is the object of the present invention 1o devise an
of the initially named kind in such 8 way that
reliable sterilizing effect is obtained with a longer life
time of the electrodes and with a simultancous reduc-
tion in the formation of undesired gas bubbles and side I
reactions i the reactor

Thi is sarisfied in ratus wflh: jnven-

e R e e
between the mutually confronting surfaces of the anode
and cathode: The gap width is dimensioned such that a
pronounced and preferably laminar flow forms between
the murally confronting surfaces of the anode and 55
cathode in the water flowing through the gap. The and
in that the snode consists of & material wiich has an
anode overpotential greater with respect o the geners-
tion of oxygen than with respect 10 the generation of
«<chlorine from chloride ions.

The constant gap width over the surface of the elec-
trodes which lie opposite to one another thercby en-
sures the laminar flow and thus the formation of an
esentially homogenous electrical field between the
electrodes. &

As a result of the laminar flow between the mutaally
confronting surfaccs of the anode and cathode, it is
ensured that even with only low concentrations of dis-

5

-]

It 1s the object of the present invention to devise an
apparatus of the initially named kind in such a way that
a reliable sterilizing effect is obtained with a longer life
time of the electrodes and with a simultaneous reduc-
tion in the formation of undesired gas bubbles and side
reactions in the reactor.

g carrying out the method of sterilizing water by means of

POWET IRCTCRSe B ViR A5 eTease O
tial applied to the reactor as a whole.

The contacting of the electrodes extensively p(mwh
resistive result of the high
sure betweea the boundary surfaces.of the elecirodes

and the spacer elemenis. Thus, the electro-chemical
corrosion at the boundary surfaces is almost avoided.
This contacting is particularly rehable and effective
under water and can be released again at any time.

A measuring device for determining the chlorine
equivalents of the oxidants present in the water and also
a regulating unit, which further processes this measur-
ing signal for the regulation of the power supply means,
are provided in the flow direction after the reactor
Thus, a particularly effective automatic operation of the
apparatus can take place.

An apparatus of this kind is in particular suitable for

anodic oxidation. The water is led through a reactor
having at least one anode and onc cathode, with the
total electrical current density being capable of being
changed through the determination of the concentra-
tion of the chlorine equivalents of the oxidants and the
comparison of this measure concentration with the de-
sired value, namely the concentration which is neces
sary 1o kill off the germs.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Ex. 1108 at 1:44-49; Response at 63.
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Davies + Peter

Only Asserted Against Claims 26 and 27

that water electrolysis produces those small oxygen bubbles. as reflected in Wendt.
Han, Glembotsky and Bums. Ex. 1103, §197.
R. GROUND 18: Davies, Erickson, Schoeberl and Hough Render

Obvious Claim 24 in view of the General Knowledge, Experience
and Common Sense of a POSITA, as Reflected in Wendt, Han,

Glembotsky, and Bf

For the ressons sated in G S. GROUND 19: Davies and Peters Render Obvious Claims 26 and

render claim 24 obvious. To the 2 7
comprising small oxygen bubblef *
inherently disclosed m this comb)

use the combined references to pj i. Summary Of Peters

the art that water electrolysis p

Wendt, Han. Glembotsky and Bums. Ex. 1103, 9 198.

O S R R R S R S
1 S. GROUND 19: Davies and Peters Render Obvious Claims 26 and 1
27.
1 I
1 i Summary of Peters 1
e N T T T T T T T T
Peters discloses an electrolytic cell with concentric electrodes. Ex. 1109,

Title. With reference to Figures 2 and 3 below, Peters provides an outer tubular
shell 10 and a hollow tubular anode member 18 disposed concentrically within a

hollow tubular cathode member 14. Jd., Figs. 2 and 3 (emphasis added).

-79-

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Petition at 79; Response at 63.



Davies + Peter

Significantly Different Structures and Objectives

22

14 %

cathode

.‘..-“‘\‘\

B
16 X @

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE Ex. 1109 at FIG. 2; Response at 63.
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Wikey/Davies + General Knowledge/Treatises

None of the References Teach or Suggest Nanobubbles

See, Slides 70-71 Supra.

Petitioner Did Not Propose Any Modifications to
Wikey/Davies to Create Microbubbles and Nanobubbles

See, Slide 72 Supra.

Mere Existence of Microbubbles Insufficient to Prove
They are Produced by Wikey/Davies

Response at 57.

Nothing Suggests Microbubbles are Always Produced

Sur-Reply at 24.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE 92
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END

93



