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METHODRS AND COMPOSITIONS FOR THE CENERATION OF PERACETIC

ACHD ON SITE AT THE POINT-OF-USE

Michaed 8. Harvey and Jonathan N, Howsarth

CROSS-REFERENCE TO RELATED APPLICATIONS

o061 This i a divisional spplication of co-pending U8, patent application serial no.
M/O19.296 filed on Septewber & 2013, which is a divistonad of prior application serial no.

PR3 333 filed on March 24, 2011, now U8, patent no, 8,546,449 issued on Ootober §, 2013,

pursuant fo 35 ULS.CO 88120 and 121, and hereby incorporates both applivations by reference in

their entivety,

FIELD OF THE INVENITON

R The invention relates fo Hguid compositions and methods of using the Haguid

compositions or the generation ol ¢ peroxyacetie acid sanitizer on site in proximity fo the puint

&

of-use. The invention also velates to a solid bleaching and stain removal compogition,

BACKGROUNMD OF THE INVENTION

3 Ao Liguid PAA Distpfoctants and Sanitizers
Y This v a divisiomal of prior application serial pumber 14019298 fiked an

Septemsber §, 2013, Disinfectats and sanitivers based on perexyscetiv acid {(FAA) also

commonly Known as peracetic seid, are uwsed in the dairy, Hod and beverage processing

xy

idustrizs for clean-ineplacs plpsline and squipment disinfocting and cleaning, for frudt and

’3:7

vegelable washing, and in the trestment of mead, poulty and seafood products.  Peroxvacetic

SESEREEREIAIAY: { Auvrrey IRetiticrier s0EHibit 1002
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acid disinfeciants are also used in the irestment of cooling seater, process water, and munioipad

wastewater, Dher weey lnclude stime and Biofiim reoveval in papermaling provesses.
{005 Poroxyasets achl products are supplied as sigble eguilibrivmn fomary sgqusous

sohutions of peroxyacstic acid, scotie aoid, and hydrogen peroxide. They ave propared in advanes

>

of delivery, typically by reacting hydrogen peroxide with acetic soid i the presence of & mineral
acid catalyst. Although some PAA is fermed immediately, the FAA does not seach its maximom

concerdration until after several days, A wmotal chelating agent, sweh as hydroxyothylidene

diphosphonie scid (HEDP) or dipiealinie aid, i3 also introduced 1o suppress the transition metal

cation catalvzed devcmposition of peroxygen compounds, The PAA product is then placed i

"

containers, such gs totes, droms and patls, in preparation for shipment to the end aser, Typioal

P

commercial prodoect have conceptrations of PAA of about 1-15% wiw, althoagh s conceniration
of up 0 3B is possible. However, the latier conceniration preduct only finds captive use
bocguse of s exiremely hasardous and explosive proporiies.

{006} There are several problems with the vse of equilibriom solutions of PAAL Flest,

G

the low concentration of PAA (1-15% }.s*mans that mast of the weight (83899} of the produsts
gunsist of substantial amounds of et ingredients, such g water, scctic acid, snd hyvidrogen
perexide.  This resalls v the need for larger product slovsge areas and causes indressed
ransportation and handling costs, Seccond, the products arg inefficient in the we of beth
hydrogen peroside (hydrogen poroxids) and scotic said {(AA) To maintain adegoade storage
stability of the PAA, oither hydrogen poroxide or A& must be presed gt ¢ level on a woight

percertage hasis that s greater than the level of PAA, which incroases raw material costs. Thind,

the prescnce of the HEDP or diplcolinie arid stabilizer Hovtis the amownt of PAA that can be

,.,
ﬂ'\-‘r

applied o contain foodstuflk boeguse the amount of HEDP or dipicolinte acld is regulated b

Food and Urag Administeation (FRAY Fourth, the reaction between hydrogen peroxide and A4

§RRARERR NG 2 Atyeney Dicken 835840044
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is quite slow fn some cases, and typleally requires several days” time before the PAA product cam

be tested for gualily confirmation, Therefore, manufacturers of these products muust store large

inventorizs of the FAA product before it can be shippad to the end user, Fifth, for transportation

parposes, equilibrium solotions that are graater than 8% PAA are considered to be dangerous

,\

prochuets and must be labeled with the DOT marking “Crganic Peronide”™, Hazard Class 52, 8
{oxidizer, coveosive) I prodocers and endeasers excced the vearly thrashold ameunt of just
6,666 ths. of 18%% PAA, they nand file Risk Mapagement Plans with hoth federsd BPFA and siate
authorities, This & an arduous and time-consuming process. In additfon, producers of
equilibrivm solutions of PAA that are over 6% PAA must obiain ponmitting by the focal fire
departiment snd pay an extra hezardous material shipping foe when the product is shipped from

S

acility. O the other hand, there are much less stringent reguirements for pradusts that

&

thesr
contam hydrogen peroxide, and all reponiing, porniitting and shipping restrictions are Hfted for
pradusts that contain less than 37% hydrogen peraxide.

18007 Ax g resull of these problams, there have been varlous atiorpds o make none

squilibriurn. solutions of PAA& on site, w0 the polntofuse.  For example, US. patest mo.

s’

AH 2054 discloses 2 systorn in which AA, hydrogen peroside, water, and subfurie acid are fed o

»u,

a jacketed reactor for the production of PAA. A wiped-film distillation colwnn attached w the

seactor condensos and tsolates the pure PAA from the gas phase and romedisiely infroduces 8

the ecetving waler. This systemn suffors from g sumber of drawhacks. Fiest, it s extromely

Ly

e
”4,

captal measive due W

%
o

he high cost of the sguipment, tncluding the reactor, heater, pumps,
distillation colum, and computerized control system which ensures accorsie metering of the
reagents, Sscond, there are sigaificant safely hamardy asseviated with the production of pure PAA

due to is explosive properfies. Third, the equipment aud synthesis wovess i very complex and
& ; 4 h $

R & Attornsy Bocker, $568:0000
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reguines knowledesatde and highly trained fechniciang to continnously operate and maintain the
system in u safe sod effective manner.

008 Other sttompts to make non-eguilibrivm scelutions of PAA at the pointofiuse are

based on elecirolvtie processes. UK. patent nos. 6,171,831 and 6387236 disclose processes that

ermploy 2 eell divided by an lonexchange membrane In which PAA {and other oxidants

inclling hvdragen peroxide and ozone) are produced in the anode compartment which consista

\

of an aquecws solubion of scetie scid or seotate salt In addiion o dw high costs of clectrinity

>

and electrolvsis equipment, these procsases also resull in g very low vield of PAA fom the

N

acetyl precusser. For example, the “331 patent reports that less than 14 ppm of PAA was

ot

prasipoed afler 90 mingtes of clectrolysis of a 450,000 ppm anolyte of squeons podassium

acetate. In addition, these provesaey ars diffioult to perform intermittently,

¥
{ns {her methods of generating non-equilibriug solutions of FAA on site, wing

electrolysis, are described i WIPQ Interational Puldication Nos, WO 20040245116 and WO

J008/ 140988, and 118, Patent Applivation Publication No, 20090314652, These referenves
distlose cation membrane-divided slectrolyais colly and the wse of gay diffusion elecirodes ©
gfteet the eathodic reduction of oxygen gas to hydrogen peroxide under alkaline condinons. The
hydrogen peroxide way then allowed o resct with acelic acld or av scety! precursor 1o form PAA

in the bulk solation, whersupon the catholvie was dirscted o the seidic anode compartment of

¢ the BAAL This system suflers from several disadvantages. Due to the low

pndy
v
%
%
£y
.
jeesy
feckd
.1;
(,w

solubilily of oxygen i water {abond ¥ ppaw maximman), the concentration of glectroactive spocies
i3 very fow, which forces the cell to oporate st low gurrent density {amperage per surface aven of
electrode). v order o produce & meaningful amount of hydrogen peroxide, the cells must have a

very targe surface wrea: This roquires high capital equipsment cosis aund g very large footpring for

the elecirolysis equipment. Another disadvantage of this system s that # ix very difffeult

ERIZFRBI DO % Aftorazy Dokt 8308000044
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maintain steady-state conditions and simulancowsly badance the feed of scetic acid or scetyl
precursar o the cathode compartment withy the concurrant withdrayval of acidified PAA sohution
from the anode compartment, This is botguse cations sarrving the cell current through the cation
exchange membrane arg abways hydrated so as the cations move through the membrane, they are

accompanind by water molecuies. As 2 resull, the volume of the snolyie decreases and the

volwne of the catholyie tnorea naking the steady-state condition difficull to maintain, # &8
difficult to perform this process intermitiently,  Finally, this system can only be of coonomic

value if the sourcs of oxy s aly, which comprises 23% oxygen. However, the carbon dioxide

s
&

<

comained In air causes carbonates to procipiate, which tmpedes the How of slectrical curvent,

Himdting or clindnating the production of fydrogen pevexide, aud henoe, FAA
BOIE] Another msthod ol making & sorvequatibriom solotion of PAA at the pointofiuse

welosed I WIPO Internstional Publicadon Moo W 2008/14D88R and UL, Palers

i
£
Zﬁ‘;,,

Apphication  Publication Nos, 2000005590 and 20070082832, These mforonces disclose

N

bloaynthetic methods of producing pemicidy from carboxylio acids and carboxyhie sold esters,

3

These methods fnvalve the use of perhydrolase snzymes to catalyee the perhydeolysin of the
carbonylic ackd or oster indo the peracid using @ solid or Liguid sowee of hydrogen peroxide.
Although these methods can prodace compostiions containing up © 20 parts of peracid to one

X

part of hvdrogen peroxide, they are Hmited by the amowyt of peracid that can be prodiwed before

the perhydrolase snzvme s oxidiznd by the resctant produwts and ceases o fanction ay intended.
The highest concerdration of peracid disclosed by these references was 8.16% (L0 mg/ly

However, peracid or FAA sodutions that are prodoced with enzymes have Hadted appeal becguse

they are very expensive o produce, and for regulatory reasons, the enzyvme mast be removed

from the solpdion before the solution can be applicd to food or hand swefaces for disinfection
purposes. Ramoving the evzyme from the solution Is not an casy tasky thas, © 1s typically not

ERRT ISR 2 Attommey Dooket 83GR00084
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or- the more

i

done, Therefore, PAA solutions prepured by enzymatio methods are mod suitable

broad commercial uses fn the food, dairy, boversge, mwat, and poultry mddostries, wihieh are
sepudated by the FRA and the Baviconmental Protection dgency (EPFA)
B Anvother method of genersting now-squilibrinme PAA 8t its painbofuse requires

substiinging the traditional mineral acid catalyst with sulfonic sed ore-exchange resins, a5
disclosed in ULS patent no. S 1225380 A solotion cowaining @ L31 mole ratio of A& 1o
hydrogen peroxide was passed theongh g colurmn packed with 2 sulfonie acid to-exchange resin
sad prodeced & solation of 1596 PAA within 30 mmutes. The methad deseribed in the "538
patent sutfers from the Hmitation that it requires » large vehume of expensive resin bed in order
to be effective. Moreover, all existing Ton exchangs resin systems. ave Himited by the fact the
resin {s subject to oxidative degradativn by PAA and have 8 short Himited {despan,
HEH Cither attempts o produce nonequilibrivm PAA solutions on site, at the pointof-

nse, for Meaching collulosic muterials hove reacted hydrogen peroxide with acetic anhydride. For

provesy where hydrogen peroxide, aeetie

example, US paiont no
sohydride, and an amwoniom hydroxide catalyst were motored o & tubular rexclor o
continueusly produce & solution contafidng 3.23% PAA with a conversion of 78% hydrogen

peroxide, However, the progess geoersied measurable amonnds of dincetyl poroxide (0.44%)

which iz an explosion haeard. Moreover, the reaction mrodoct would be wnsuiled for any

application other than cellplosic bleaching purposes because there was no atiempt 0 remove the

ammoninm hedroxdde catalyst fromy the resction mediwn, Aownontum hydroxide s an

4

ansdesinable contaminant in PAA products that are used as disinforiants and sanitizers in th

1
11

¥ 5
dalry, fond, and beverage processing industries, and in PAA products osed in froft and vegetable

washing and in the wreatment of meat, poultey, and sealood.

ERIZEZING & Astorney Bockel R363/000044
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LEURY Another provess for generating non-eguilibeivm solutions of PAA on sile, at the
soint-ofage wan disclosad I UK. Patemt Application Publication Neo 20090043133, This
& :

process utilized introduction of hydrogen peroxide inte a sidesiream of the water requiring

weatment. This was followed by ntroducing acotic anhydeide, whereupon PAA was gepesatd

q.,,\

f-sitee, B owas found that acetie anlivdride preferentially reacted with hydragen peroxide rather
than undergo undesirable hydeelysis seith water, Within 20 niinutes, up to 3000 ppm of PAA was
generated in the sidestream which was then reconstituted with the mals body of water and
dihuted further. Al proceases that smpdoy acctic anhydeide suffir the limitation that acetie

anhedrids s expensive, very corrostve, an irritant, and sghiy flammable,

{EHEY: Yot another process for genorating son-sgniliteluny solutions of PAA on site at
the pelut-ofiuse is disclosed in WP Internationsl Poeblication No. WO 8146518 AL This

S

process utilized the mstering of an aquecus solution of hydrogen peroxide into an agitated tank

and po-metering a solid dry source of tetragcetyiethylenediamine (TAERDY from a storage hoppey
using @ sevew fooder. The agitator kept the solid TAED suspended in the hydrogen peroxide

sodution which was then fod to an -lne static miver where agusous sodinn hydroxide was

o'

introdeced, The mixtee was then divected through 200 meters of colled tnbing immersed in g

cooling tank so that the temperature rise avcompanying the exothenmic reaction was contained,
Upon exiting the coiled tubing, the mibdwre contalning PAA could be directed © the wate
reguiring treaiment. Dissdvamtages of this approach inchade the difficulty of aocurately metering

solid and a Houid simultancously, and the high capital equipmnent cost of the metenng system,

feotronic controllers, agitation tank, cotled wibular reactor, and the cooling systenm
£ : 8

£

HEH &Y Thus, thers s 2 need for 2 mathod to make noneeguilibriion PAA on sife at the

point-oi-use that addresses the above problens,

{81 6] B. Solid PAA Bleaches and Stailn Removers
(I IRADOO 7 Atomey Dockot BISE000641
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(817 PAA I aleo used i lanndry bleaching applications where H {s genersted desifu 1n
the laundry wash water,  The PAA s typleally prodoced from a solid source of hydroges
peroxide, sueh g sodium percarbonate or sodtum perberate, The hydrogen pevoxide must he in

%

the presence of a solid acety]l precursor, most typleslly, tetracetylethy lonediamine {TAED)

-

When dissolved in faundey wash water, the TAED undergoes a perhydrolysin reaction with
hydrogen peraxide to frm PAAL TAED s the preferred acetyl precursor becguse # possesses

fow toxicity, is of low environmental impact, and is readily bindegradable. However, TAED-

hased lsundry bleaches have several proldoms, Flest, of the four acety! groups on TAED, only

two are known to be gvallahie for perhydrolysis, making TAED an sxpensive acelyl progurser on
a weight bas Reeond, TAED has low water solubility, cspectally at the conler seater
cmpersture beackdng ovelss that are fess damaging © fbrics. This 35 o mydor drawback, as
current consumier ends by energy conservation arg towardy Meaching lavndey fabrics with codl
temperatare water, rather thar hesied water, Undissolved TAED i cool tomperaturs water s fess
unavailghle as an acety! precussor fr the dissolved source of hydrogen peroxide and can even
deposit on febries, necossitating 8 separate rinse step to remove #. Thind, over time, when
sxposed o high humidity, solid TAED can react with the solid spurce of hydrogen peroxide and

the free water o form PAA, a8 wall aa dograde the avtivity, making i less effective over time,

),c

Recause the PAA s volatile, i tmparts sn undesirable pungent odor to the product, Thus, there ia

a need for & solid, peroxygen blesch that overcomes the deficiencies of the TAED-contahuing

SMIMMARY OF THE INVERTION

[ 8] In an cmbodiment, Houid compositions fiw use in poncrating non-eguiliboium

%

solutinns of PAA are provided. Thess hydrogen peroxide-acetyl procursor solations comprise a

R ERRFEATN N B Avtoruey Dok 83680
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3

solution of aqueows hydrogen perxide, a Handd acety! precursor that 15 seluble o agueny
hydrogen peroxide, & frave amount of peracetic ackd, and water. A preferabde scetyl procursor is
irincetin, which displays gn unexpectedly high sohdslity in hydrogen peroxide. These hydrogen
peroxide-geetyl precursor solutions may be used for gencrating » non-equilibrium solution of

peracetic acid for use ax a disinfectant or sanitizer on v site having & point-ofase of peravetic

asid
f81% The hvdrogen peroxide-acety] procursee sedutions are advantageons mthat they
" & 3 = 3

are formulated soch that sufficient acety] provursor can be dissolved tn an amouwnt of hydrogen

peroxide that would fully porhydrolyze all of the scetyl groups of the acstyl precigsor

ft

Moverover, the hydrogen peroxide component of these compositions s remarkably stable,

These compasitions overcome one or mere probloms of the kuewn prior axt, and are free of the
regulatory reporting, permitting, and shipping restrictions that govern sguilibnium FAA products.
28] In auvher embodiment, a methed of preparing 8 hvdrogen peroxide-aeetyd
prevursor solution ia provided. The method comprises inoducing 8 lguld acetyl precursor that

s soluble iIn aqueous hvdrogen poroxide 0 a solution of sguecns hydrogen peroxides; and

alfowing the acety] precursor and the aqueous hydrogen peroxide 1o mix © fens a hydrogen
prroxide-seetyl precursar solntion,
LHERE§: A further srbodiment s ¢ methed of continucusly or intermitlently gencrating a

\\

non-equilibriam solution of poravetic acid on & site having 8 polnt-ofuse of peracetie sold for

s a5 a distnfootant or smutizer. Water s provided on the site having the point-obuse, The
water may be a Hosing squects stream oy it may be contained in s mixing tank ov other vessel,
A hydrogen peroxide-acsty! procurser solution is provided on the site having the pontofuse. In

ne embodiment, the Hgpdd scetyl precursor i irtacetin and the solution that i formed i w

pies

n

N

hvdrogen peroxide-triaceiin solution. The hydrogen peroxide-acety] procurser solution may be

¢ Diockat: 8368000048
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and the gguenns hydrogen peroxide may be wansporied o the site having the potnt-pluse and
then nsed to propare the hydrogen peroside-acetyl precursor solution on the site. The hydrogen
porsxide-acety] precurser sclution s then totroduced to the water, Altemnatively, and in anothey
smbodiment, the acetyl precursor and the agueons hydrogen peroxide may be introduced o the
water separately, sither sequentially, with either one fisst, or dmualiancowsly. The hydrogen
porexide-scety! prevursor selution and the water are wixad o form & mixtwe. An agueons
source of ay alkall metal or cank alkall metal hydraxide, such a8 sodium hydroxide, is provided
on the site having the pointofiase.  The agueous sowrce of an alkall metal or earth glkalt metal
hydeoxide 18 added o the mixture,  Alematively, and in ancther ombodiment, the aqueous
souree of alkali metal or carth alkall metad hydroxide may be added simubancously with the
hvdrogen peroxide-acety] precorsor solutiem or with the acetyl procurser and the sgueous

hydeogen peroxide, to the water, A reaction medium comprising & non-equilibrivm solution of

X

-

poracetic acld Ix formed. o the regetion mediom, the hydrogen peroxide reacts witd

11/
ey

the acetyl
precnrser 1o form peracetie acids Almost inatuitancously, a non-equilibrium solution of PAA I8
formed. Within abowt 38 seconds to about Hive minutes, the aweunt of hydrogen peroxide and
aostyl procursor that are convened Into peracetic acid is maximized. When triscetin &5 used a3

i

the acetyl precursor and assuming all three acetyl groups are reacted, shout 40.8% o abowt

et

RS 7% of the triacstin 13 comverted inte peracetie acid, wnd the povcent of hydrogen peroxide

o

rematming s abong Q078% 1o about LAY, The reaction medivm may optionally be sampled

3

varions tintes afier the addiiion of the aquess source of alkall metal or carth alkell metal
hvdroxide to delerodne the Hme reguived to maximizs the amowyt of bvdrogen poroxide and

acetyl procursor that are copverted axto peravetic acid,

BRSNS {8 Aftosney Diecket B38FNHEMA
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822 The nomsequiltbrinm schstions of PAA thet ave formed comprise PAA, ynrescted
hyvdrogen pevoxide, nnrescted acetyl precursor, the produst of the perhydrolysts reaction of the
scety! precursor, the aguenos source of alball metel or carth alkall mwelal hydroxide, and water.
The peracctic acid solutions are alkaline, having g pH o about 11.2 to about 1337, The reaction
is remackably fasn, proceeds with a high conversion of e acety] procursor into PAA. This
methed produces solutions with o high level of PAA, from about P to abowt 7.1%,

B33 The PAA solution i reduced to the reoeiving waler at the pointofase, Itmay
he introduced imunediately, o stabilized with the addition of a sowee of scid and used
throughont s warking day. The receiving water may be water used in the dairy, foed, and
beverage processing industries for clew-insplace pipeline and equipment cleaning: for fruit and
vegetable washing: and in the teatment of nweat, ponltey, and seafood prodosts. The receiving
o

water wiay also be cooling water, ofl and gas provess water, o nuunicipal wastewater. Other uses

include dime and biofibn removal o papenmaking processes.

oo

8034 Thiz method addresses one of more problers of the koown prior art. The method
iy pasy to perforny, inexpeasive 1o operate, and reguires only basie and common equipmest. The
method is safe, in that i does vot isolate pure FAA, and there is no possibilily of & catastrophie
event due 1o an equipment Silure, such as overpressurization or explosions. When tnacetin s
psed as the acetyl precursor, it is nexpensive, non-toxie, safe, son-corrosive, non-ierisating, now-
flammable, sanctioned as Generally Recoguized as Safe (GRAS} by the FOA, snd couverted

uickly and with g high conversion rate into PAA, The methed does nob require the use of
3 3 B

perhydrolase snzymes, acetic apid, or acotic avhpdride, ol of which suffer fom the

”,;j

aforementioned Hndtations and problems. The method generates 8 FAA product thal does not

contain snuuenium hydroxide, The method can be performed © gensrate 2 PAA product in a

SR ENOOG) 13 Srtorey ocket BAGHDGI0A
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contlmuous or infermitient fehion.  Putthern the awihod allows the endeuser the chowee of
utibzing the on site generated PAA Immedistely or later pver the conrse of & working day.

RIS It another embodiment, 8 freely-Howable, solld peroxygsn composition for use in
3z ~ NEVYERAS i i ~~--r"§~z-~i The g }d TN ntg 11 COIMNTISeS Howd
faundry bleaching and sigin removel is provided.  The solid composition comprises 2 ligud

~

gostyl precorsor, 8 water-soluble solid source of hydrogen poroxide, and 2 water-soluble solid
souree of alkalinity. The Hauld acetyl precursor 1s preferably triscetin The composition produces
pevacetic aeid upon being inirodoced o water. Upon disselution, the solid hydrogen peroxide

sourse relesses hydrogen peroxide aud the solid spuree of alkalinty disselves 0 morease the pH,

resulting in the formation of perscetic acld Fom the reaction of the hydrogen peroxide and the

{38261 The solid composition is used #s 8 Meaching agent and & xsin remover for the

ireatment of articles such ax fabrics, dontures, textile garments, and egoipment used in the food

rosition s advantageous in that it doss not ghve Hse toan

e

and boverage industry. The solid con

undesirshle PAA odor upon storags, vontaing an scetyl precwrsor that efficiently wilizes the

v

by

aeetyl groups it containg, and has a high seluldiity In cool temperature water which quickly and
O S i J “yij TN }‘.3_‘;‘ (‘& e S'Eq 1S {-1» o .-.\'Mi e 'a; SR IR i yaler fomuersinres g\.i SROVEY, t§ s
sfficiently produces BPAA withont the neod for elevated watey tamperatures, Moreover, the

¥

agatel precursor nsed o omaking the solid composition may alse b used in preparing the Hgmd

compasitions desoribed in section 3 shove, streambining wanmdactuting practices by using the
asrme acetyl precursor g8 an ingredient in Hauid as well as solid compesitions.
2T Sweprisingly, this fresly-flowable, solid composition includes 8 Hiquid acet

precursor, ivfacetin In addition, 1t iy surprising that this composition does not produce & strong
sdor of peracetic ackl during storage.

0828} In another embodiment, s method of preparing the Seely-flowable, solid

el

perekyeen composiion forwe i hundey Meaching and staln removal s provided.

2 Attonwy Duchst: R36%00I044
Petitioner’s Exhibit 1002

Clean Chemistry v. EnviroTech
IPR2025-01471 — Page 013




BRIEF DESCRIFTION OF THE BRAWING

LR Figure 1 is a schenatic represemation of an example of a system that may be used
to continuously or intermintently generaie PAA for on u site having & polat-ofuse of puracatic

o

seid In another embodiment, # freslyv-flowable, solid poroxygen composition for use n handry

B

Sleaching and stain remeval is provided aceording © an embodiment.

DETAILED DESCRIFTION OF THEINVERNTION

{8038} 1. Befinitions

{86431} The terms “PAAT and “peracetic acid”™ mean perosyscetic acid or peracstic avid,
andfor the conjugate base of peracetic actd {the peraceiate on).
B3 The terms “pereent” and “%” mean weight porcent, except when referring to the

pevesat copverted,

LR The term Sroceiving water™ means the water that 1s betag treated.
34 The term “point-ofuse™ mesns the location where the peracelie acid suters the

I8 Ci'&“‘i‘k’ waler

{0635 2 Experimental Mathods

o

R PAA and hydrogen poroxiie in solution were deternined using the cevie sulfate-
sodivm thioselfste method. The methad involves adding a known weight of sample contairing
the PAA and hvdrogen peroxide {or dilution) to a beaker containing 3¢ ml of chilled 09 N

&

sulfusie acid, Using a transfor pipette, 1-2 grams {s acourately weighed to a sample oup aud

A

¥

reverse osmasis (ROY o dejonized water s added to provide & workable volume. Five drops of

ferrain indicator is then added with stirving, and the sarple v then tuated with 8.1 N cerie

2

Sftermey: Tog RIGRABGINY,
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auifie wntl the sample tums from parple to Yue, The volume of cerie sulfate requived iy mbl s

recarded. Then, one or two small seeops of potassium lodide are added to the sample cup, which

wrns ihe solution dark brown, The sample is then Strated with 0.1 N sedium thiosulihe o

3

disvharge the brown coloration and form o pale straw coloration. Then, 1815 drops of 0.5%
starch Indicator solution is introduced and the sample turns blue-black. The sodiwn thinsulfaee s
then added dropwise uutil the coler fravsitions to 2 beight ceangs. The vohume of sodium
thiosulfate in ml was recorded. The percent hydrogen peroxide and the pevcent PAA ame

patoniated gy follows:

% hydrogen peroxide = mL 81 N corie sullate x 017
wi., sampie
3% PAA = ol 80 Mosodium thionsdfate x 838
wit, saraple
{8371 For kinctie runs which invalved messwing the PAA and hydrogen peroxide in
saniples at ane, three, sad five minoie infervals affer adding the reactants together, the penesation

reaction was quenched by adding & saaple of the reaction mediom o the sulfurde seid, This
halted the peneration roaction and stabilized the PAA and hydrogen peroxide to elevated ph

ey

desradation reactions. This permitied the samples w0 be taken ot the sppropriaie thne iterval
P v

{one, three, and Sve minutes), sod analyzed lnter,
038 in circumstances where fow concentrations of PAA were used, the modilied DED

mathod (1LY, patent no. 2,631,724 was employed. This amelytival techuique is based on 2
modifisd DPD (N N-dicthyl-p-phenyionsdiansing) colorimetrie method sccepted by the EPA for

P

mvasuring total chiorine 1o doinking water and wastewster, 1t relies on the abiliy of PAA 10
behave ke chioring in that it raphily and quastatively oxidizes indide fen (1) indo todine {In
that reacts with a olor indicator {DPD)L which turns the schution 2 shade of pink, the intensity of
HERIVIRE DO id Agomey NGRS IR

i ; Batiidners Exhibit 1002
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which is proportional to the conventration of the PAAL A colorimeter ts used that is programmed

o mmonsure the Intensity {absorbanee) of the plak eolovation and display the resudt in torms of

P

ht radio

poom s Oy, A calewdation vonverts this suwmber info the ppa as PAA, based on the w
of PAA vo Ch 7871 = LOTL

U Hyvdrogen peroxids doss not bmerfors with the messarement for PAA provided
the analysis 13 vompleted within 30 secouds of introdocing the DPD reagent. In order for the
hydrogen peroxide to be measured, # st be sctivated by addition of a sodium molybdate
vatalyst and then given time (six minntes) to react with the § {on o Hberate b, Upon addition of
the TIPT indicator, the intensity of the plnk coloration measered by the colorimeter s now the

N

swny of the PAA and hvdrogen peroxide concentrations sxpressed as pom O &l

e S

v snbiracting
the pom reading ohiained sarlier for the contribution due 1 PAA, a caleulation is then used 1o

X

wert this munber into ppr as hydrogen porexide, aud s based on the weight vatio of hydrogen

peroxide

{48y 3. Liguid Compnsitions for Geperating Mon-Equilibrinem Solutions of
PAA On g Site Havipg 2 Pelnt-af-Use

»on

B in an embodimend, Hgold compositions for generating now-eguiiibtium solufions

of PAA on g site having & pointofiuse of porscetic acid are provided.  These solutivas are
referred to as “hedrogen peroxide-agety! precursor sofutions.”™ These solutions comprise aquecus

hydrogen peronide, a Hauid scetyl precursor that i3 solube By agussus hydrogen peroxide, a trace

amow of pergcotic aaid, and water,

843 The hydrogen peroxide-acety] precursor sehations are prepared by the following
steps.
{3} {a} Introducing a Hguld acety! prevursor that is soluble in aguenus hydrogen

peroxide to  solution of sguecns hydeogen peroxide.

£

FIEETIAADOC) Sfturaey l\g}e\h E3a8/ 00,
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jaad4] Trizvetin {5 a preferable Hauid acetyl precuwsor and 0% hydroges peroxide I8 a

reforable solution of agueous hyvdrogen peroxide. The trlacetin is preforably added 1w the 30%
hydrogen peroxide at room fenperature. Altcrnatively, T0% hydrogen peroxide can be used, bt

# s not seidely available and requires special handling and wansportation.  Given that the

1

solubility of Biacetin in water is only 7% a 25°C, triscetin is unenpectadly highly soluble in

3% hvdrogen peraxide. Hosolubilizes without s exotherm (emperafure inorease}.
0845 The mols ratio of hydrogen perokidedciacetin s abowt 2981 to about 12,844
{48} {¥) Allowing the seetyl precurser amd the aqueons hpdrogen peroxide o mix

i form g hydrogen pesoxide-avetyl precursor solution.

180471 The sofution 8 mised weall & homogenous solution bas been formed. The solution

o « ¥

alfowsd to mix by diffusion or by using & mixing devive that iz suitable for mixing fuads

fogether, For example, $096 hydrogen peroxide can be intraduced 1o a batch tank equipped wid

X

ar overhead agitator blade. Teiacetin can then be intraduced o the 30% hydrogen peroxide when
the agitator is in motion so that the cotupenents ae thovonghly mized,

{6848} The solntien that i formed iy a hydrogen pevoxide-acety] precussor solution,

which also Includes varving smounts of waer, depending on the Reandation wsed. Whan

v

frigootin i used as the Hquid acety! precurses, the sohadon that is formed 8 8 hydrogen peroxide-
3 3 &AL

irfacetin solntion. One such hydrogen perosdde-triaretin solution comprises ghoat 23% o about

3 NG

0% hydrogen peroxide {from 30% aqueows hydrogen peroxide), about 20% to aboutl 35%
friscetin, water, snd 8 frave amou of PAA that s formed withiy the first day of prepanng the

hydrogen peroxide-acetyl precursor solution. The pi iz abowt 146 to gbont 22 and no

dediberate attompt is pwde to adjust the pH fother,
{049} A preferable hydrogen peroxile-deirostin solution comprises abost 27.15%

hydrogen peroxide {from S0% aquecus hydrogen peroxide), about 43.67% triacetin, water, and &

REREE R

e
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trace amount of PAA that i formed within the Srst day of preparing the hydrogen peroxide-

acety] precursor solution, The mole ratio of hydrogen peroxidertriacetin is about 3.8:1.

FES The hvdrogen peroxide-acety! precursor solutions prepared by this methed ma
be used to genersie now-cquilibrium solutions of PAA on a site baving a polat-efuse of peracetic

acid, fn the methods deseribed fn scotion 4 below. The hydrogen peroxide-acetyl precursor
solutions may be transporied in any vontainer sultable for trensporting Hguids, such as plastic
tote bins of 275330 gatlons, drums of 15-55 gollons, five-gallon pails, one-gallon jugs, ot other

COMAIners,

LIRS Example {

{05821 Triscetin {83.0% ¢ was added to 50% hyvdrogen peroxide sohution (73 g) to fom
158.05 g of & mixure, There was o evelution of gas indicating the hydrogen peroxide bad

decomposed o oxygen, nor was there any exotherm indicating that & chemical reaction had

onny

scourred. The solotion &id not turn ofly or clowdy but remained clear. The solutton was

caleulated to comprise 23.73% hydrogen paroxide and 5 catin, with the balance being
. S ¥

water, and had 3 mossured pH of 2.2, The male miio of hydrogen poroxide o triscetinn was
Qs

caloniated o be 2981, Thraton of the solution immedimiely upon preparation yielded 24.1%

hydrogen peronide, whish s within experimental ervor of the waln dated amowst of hydrogen

paroxide,
HHHRY This experiment showed that trecetin s romarkably soluble dn 30% hydrogen

sroxide. The solubility of triscetin was found 1o be at least 104, This is surprising, ghven

that the solubility of taceiin in waler Is only T at 25°C,

37 Attomey Dackel: BESENGI
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&3

{584 in order to test the stabilily of te mixtwe, the amount of hydrogen perogide
rernaining and the amount of PAA penersied was tracked for sevesal months, The mixture was
held at ambient temperature avway from sources of lght Table Tsommarizes the data,

{38588 Iablel

Wi §'§§
Tray # Peroxide Remain mg | % PAA Generated

! ' * o
G 1,28
37 236
32 4,22
124 §.05
134 &.87

HIIS6] Table | shows that althoogh there was a steady depletion in hydrogen perexide, it

was accompanied by an {norease In PAA. By the end of the 13dday study, the composition ha o

o

,,,,‘,

fust $.22% hysvogen poroxide. Had all of the depleted hydrogen peroxide gove towards the

seneration of PAAL 11.67% PAA would have been generaied.  Because 8.87% PAA was

generated, anaccouniad losses of hydrogen poroside amounted 1o 2.15%, This loss ofhy vadrogsn

b

peraxide was surprisingly small given that hydroges peroxide §s ofien wed to destroy orpania

&

compeunds by oxidation and the composition originally cowtalned S2I8% of triaceting an

organic corppound.

{0837
HEIREY A formulation containing hydrogen peroxide snd triscetin in a mole ratie of

g

12.84:1 was prepared by adding triacetin (100.0 g o 30% hydrogen peroxide (400.0 g} so that
the nixture was 40% hedrogen peroxide and 20% iriaostin, with the balance being water. The

oH of the solution was 146 and the pHl of g 1100 diusion was 389, To avceloraty storage

characteristics, the sample was placed in av incubator set foe 86-877F. Tabde I shows the percent

LIRIZ 00
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of hvdrogen peroxide remaining and the percent of PAA generated over a peniod of more than
stx months,

j0059] Table Il

% Hydrogen Peroxide % PAA
Days of Study Romaining Generaisd

] 40,21 0.004
33 38 3.48%
34 353 5 2
QG @7 836
127 2308 6,68
173 1848 4.43
201 1567 151

1Y

{EES Table 1T fncicates that after 96 days, the generation of PAA maximized at 8.36%

oy

sud corresponded 10 3 loss of 10.94% hydrogen poroxide. Had all of the depleted hydrogen

sevoxide gone toward the generation of FAA, 24,455 PAA would have been generated, Because
: =

=

only 8.36% PAA was genessisd, unaccounted losses of hydrogen peroxide amennted to 7.2%.

LU §
{62 A formulation containing hydrogen perexide and biacelin in a m ol vatio of $.8:1
R ¥

was propased by adding triscatin (37,3008 g te 30% hydrogen peroxide (63,2504 g} so that the

mixture was 31.75% hydrogen perexide and 3&.5% trizcetin, with the brlanwe being water, The
ol of the solution was 1.57 and the pH of a 11100 dilution was $.37. To accelerate degradation,
the sample was placed in ap neuhator set for 86-87°F. Tabls {1 chows the pereent of hydeogen

prroxide remaining and the porcent of PAA generated over & period of six day

053]

3% Hydrogen Peroxide s PAX
Dass of Study Romaning Crenerated
i ‘ R (.33
& 3143 8718
RITIEDOOY 19 Aoy Hocket: RSSEDM04
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adted] In this study, after six days, the mixture had lost only Q.09 hydrogen peroxide,
vet had penerated an sdditional G386% PAA. Had all the loss of hydrogen peroxide been due to
the formation of FAA, oaly an additional 0.201% wonld have been generated. It is clear that the

de but low i PAA

anslvtical methods employed for sohutions that ave high In hydrogen pero
are sulject to detection Hmit errors.

{063

£

HHEY & formulation contalning hydrogen peroxide and triacetin in 2 mole rtio of 334

was prepared by alding tlacetin (330 )t S0% hydrogan peroegide (350 ) so that the mixture

bec

*;

was 23% hwidrogen peroxide mnd S0% triacetin, with the balance being water. The pH of the

5

solutinn was 1.86 and the pH of & 11100 dilution was 4.00, To aceslerate degradation, the sample
was placed in an incubator set for 86877 F. Table IV shows the percent of hydrogen porexide

remaining and the pervent of PAA ponersted aver a perind of 22 days.

88671 Tabla IV

% Hydrogen Peroxide % PAA
Drays of Rody Remaining {renerated
1 25 D62
R 24.51 ' i
15 2447 117
22 23.68 .14
U Tabde IV indicates tha aller 15 days, the generation of PAA waximized at L17%

and sorresponded to a loss of 0.83% hydrogen poroxide. Had all of the depleted hydroges
peraxide gone inward the peneration of PAA, 1.86% PAA would have boon generated. Because
only 117% PAA was generated, anaccounted losses of hydrogen p sragide amoanted to 8.3 1%.

{heas] Exauple

Ty A formulation cortaining hydroga peroxide and trincetin in 3 mole ratio of 481

was prepared by adding triacetin (3750 @) to 3% hydrogen peroxide {3625 g} so that the

FIRIIRLAGE @8 Aty okt SIS
{ . ‘Petitioner’s Exh|b|t 1002
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mixture was 30% hydrogen peroxide and 40% triacetin, with the balance belag water, The pH of

* o~ ,‘,

1 of &

o

100 dilution was 4.62. To aceelerste degradation, the

rnss.

the sohition was 1.87 and the ob

sample was placed 0 an incubator st for &6-877F Table V shows the percsat of hydrogen
pereside remalning and the percent of PAA generated over & period o 43 days,

[e71] Table V

% Hydroges Y PAA
Days of Study Perpxide Remaining {ienevated
008 .38

oot
3]
el
N

i
3 RERR

is 2663 122
33 937 1.7t
43 3831 341

{8721 Talde V shows that slthough there was 2 steady depletion in hydrogen peroxide, it
was acenmipanied by the sssociative increase of PAAL AU the sud of the 43-day study, the
composition hud fost 1.77% hydrogen peroxide. Had all of the depleted hydrogs n poroxide gone
teward the generation of PAA, 3.96% PAA would have been generated. Becanse only 3.41%
PAA was generated, tnaccounted losses of hydrogen peroxide amounted 0 0.24%,

saple &

{873 Exa
T4 A formulation contaiving hydroges peroxide and tracetin in 2 mole ratio of
£42:1 was propared by adding triscetin (28.0007 g) to 58% hydrogen perexide {SQOGT g3 50

that the mixture was 33.33% hydrogen peroxide and 33.33% riacetin, with the balance being

water, The pH of the schation was 156 aud the pH of g 1100 difuiion was S.15. To soovlerate

depradation, the sample was placed in ar lncubator st for 86-87 FTF. Table V1 shows the peregst
of hydrogen peroxide rematning and the percent of PAA generated over a period of 36 days.
{Ba7SY V1

(IR0, 2 Artermsy Qogkan 365000044
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% Hydrogen Peroxide | % PAA
Pays of Study Rummm'sw Cronerated
o 3313 .81
13 12.61 138
28 LTS ;‘s i} 3
38 31.29 328
{8876] Table VI shows that although there was 2 steady depletion in hydrogen perexide,

fiyA
1 AJ
A’,..w
Eu
[
s
-
pocd
Q,
i
"
[

it was acoompanied by an assoclative increase of PAA, AU the end of ¢

composition had fost 1.849% hyilrogen peroxide. Had all of the depleted hydrogen peroxide gons

-

toveard the generation of PAA, 4119 PAA would have been gensvated. Because ondy 3.28%
FAA was generated, unacoounted losses of hydrogen peroxide amounted to 8.37%,

A Example 7

TS A 3-gallon baich of 30% bydrogen peroside and triscetln was propared by
Slending 137 Ihs tlavetin with 163 Ibs 50% hydrogen peroxide so that the mixture was 27.15%

ydrogen peroxide and 45.67% triscotin, with the balance being watr. Thas, the mole miia of

hvdrogen peroxideniriacetin was 381 The mixture was stored in an opague doaon g poa
climate contradled grvironment. On stovags, the mixtuse slowly formed PAA In the container.

Sinee thds ronction of hydrogen peroxide to PAA does not represant & destructive loss of total

peroxygen, to determing the true stshiltiy of the hydrogen peroxide, both the hydrogen peroxide

sud the peravetic acid generated must be guantified and reported as totad peroxygen recovered.

7Ry After 293 days of storage, the sisture was aualyzed for total peroxygen recoverad

.

{exprossed as hydrogen pevoxide) to determine the percant losy of peroxygen, Using the cerle

Ly

sulfteiodometric tiration methnd, the PAA genessied and the hydrogen peroxide remaining

were measured.  The total peroxygen vecovered afler 295 days and the theoretical iniiial

concentrations are shown in Table VIE Al peroxygs seeaved 38 96 hvdrogen peroxade.

w3
g3

Adtorsey Dncke 8*3(“:&:(3 34
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IR

initial Theorotical % 3o {after 398 davs)
Hyvidrogen Perongds Recoverad 3737 1328
P PAA formed b 15,87
P Hydrogen ?wwxzm Reacled & " 6.7
X v FF
}. ié)u*@i
Total %vao mi Hydrogen 27 17 23 17
Peroxigde ' ) ‘
Total Hyvdrogen Peroxide 500
Usnproductive Loss T
LN After 395 days, 22.17% of the total peroxygen was recoversd as either titraiable

5

fvitrogen perotids o hvdragen peroxide reacted to form PAA. To determine the stability of the

,

peroxygen in the mixtore, the total recovered hydrogen peroxide aller 293 days (22179 was
subiracted from the fotal recovered hvdrogen peroxide of the fnitial theoretival value (27.17%%6)

The result, 596, 38 the lose of peroxyveen (expressed as hydrogen povexide) after 288 days of

&Y &

stovage in 8 noneclimate controtled envirommnent.

4. Methods of Generating Non-Eaullibrivem PAA On Site ol the Paintolllse
{82 vethods of continnously or intermittently genesating son-equilitrium solutions of

PAA on 2 site having & polnt-ofose of PAS for use as o disinfectanmt or samitizer, using & sture
of water that is an sgueons stream or by 2 hatch process using water in a container, are provided.

HHIINRY In one smbodiment, & mothod of contingously or intermittently generating non-
equilibrinm sulutions of PAA ou a site having g point-ofiuse, using & souree of water that is an

sguecus stream, coraprises the fhllowing steps.

IBORY {1} Providing waten

{B085] Flowing water fs provided on a site having & point-ofuse of peracetic aid.

LHEAN The water may be Howing tn, for cxample, a pipe, & Hume, g canal, ov other types
of agueous streams.  The water prossure should be reguduted and the flow rate should be
ERE X EFI T 3E Atreney Rpcket B3E0HI04
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monitcred or measored, Any suitable Qow meler may be used, such 8 @ rotameton, & magretic
flow meter, an alfrasonie How meter, 8 Doppler Sow meter, & differentialypressure Bow meter, 8
turhine flow meter, or 8 Coriolis flow neter,

{8RTY The water should be softonasd, defonized, or of sufficient fow hardness that 1t will
not precipitate caleum salts when the slkali metal or curth alkali metal hydroxide is introduced

i step (dh

IBGRE] {53 Itroducing @ hydrogen peroxide-acety! precursnr solution to the water.
{089 A hydrogen poroxide-goety! precursor solution is provided on the sife having the

point-of-use of the PAA. The hysirogen peroxide-scety! precassor sohuion may be prepared by

the steps set forth In section 3 shove. The hydrogen peroxide-avety] presursor solution may be
prepared off site and then ransported to the sie having the pelat-af-ase, or the acetyl precursor
amd the aguens hydrogen peroxide may be transported to the site having the polat-of-use and
usest to prepare the hydrogen paroxide-acety! precursor solation on the sl

R A preferable Bowid scetyl precursor iy triscetin, When thlacetin is used, a

hydrogen peroxide-iriacetin sehation is introducsd.

(091 The hydrogen peroxide-scety] procursor solution s introduced to the florwing
gen P

ot

water 1 an arount such that the hydrogen peroxide-acetyl procursor solution iy sbout 3.6% o
about 22.5% of the total.

HHLOE The hydrogen peroxide-scetyl provursor solution is pumped from #s container
fnto the aqueous water strears, for example, throngh an injection quill mouated on ihe pipe. Any
suitable punp capable of overcoming the presswe of the water flowing in the pipe may be usad.
Examples include 8 solencld-driven or sir-driven diaphragin pump or & peristaliic pung. The rate

2

at which the hydrogen peraxide-acetyl procurser solation is pumped inte the Howing water is

{‘;c

governed by a conteolier that Is interfaced to a fow meler that i3 measuring the How of the waler.

,f.
.
e
¥
o
s
o
i
b
4
[
7
~)
o
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(’j”

i this way, the rate at which the hydrogen peroxide-acetyl precursor solution i3 pumped may b
matched to the fow af the water in the squeous stream. I the flow of the water slows, the rate &

wiich the hydrogen perogideavetyl precursor solution is pumped showld slew accordingly. I

the law of the water stops, the bydmgen pevoxide-avetyl precursor pump shosld stop,

e

HEAR] As an alternative o step (b)), the Hauld acetyl propurser and the solution of

agueons hydrogen peroxide may be Introduced to the water separately, sither simultanscasly or
acety! precurser and the squeons kydrogen peroxide are infroduce ~d separately, rather thag s au
hydrogen peroxide-anetyl precursor sudution, then in step {0} the liguid acetyl precursar aund the
aquecs hydrogen peroxide are mixed with the waler to form a mixlure,

8094} {e) Mixing the hydrogen peroxide-aceiyl precursor solution and the water to

fhrm o mixhars,

HHEHUGH Any mixing devies suitable for mixing Houids way be wsed. An exauple iz g
static mixer Incated just afier the point that the hydrogen peroxide-acetyl precursor solution is

fntraduced to the Howing water. One type of static mixer wilizes 2 non-moving element such as
a seriea of haffles, As the mixtare Sows dreugh the statie mixer wader the motive foree of the
Howing water, the non-roving clement divides the flow several imes to provide radial mixing.

Another type of statie mixer wiilizes a series of obstructions, such as column packing or glass

heads, provided there s & low differential pressuge drop actoss the mixer The chstrwotion

provide for tarbutent mixing of the hydrogen peroxide-acatyt procussoy solution and the Howing
water. The mixing should yield » homogeneous selution with sio copcentsation gradients before

the next step is performed. The velocity of the water will determine the tme it takes 1o complete

the roixtug and the efficiency of the mixing. For sxample, with 3497 pipe, 3 static mixer of 3™
3 g )

SIRIZIRNMRCS o] Adormey Quekss: 838681
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digmeter and 67 long, and & velocity of about 1 galiming, wixing should be accomplished in less
tha ahout one seaemd

{096] @ Adding an ageeous sowee of an alkell metal or sarth alkall metal

hydroside to the mixiure,

60971 An agueous searce of an albalt metal or carth alkali metal hydroxide is provided
om the site having the point-ofuse. A preforable aqueous soures of an atkali metal hydroxide 19
sociuns hydroxide, and 50% sodium hydroxide s roost preferable. Other suitable alkali metal
hysdroxides inclhude 43% potsssiumn hydroxide,

HEH Suificient $0% NaOH s added to the Howing mixtwre such that the amount of

sodivn hvdroside is about 1829 w about 7.28% of the total amoont, When the avety] precursor
is trincetin, & profirrad mole ratio of NaCH hydrogen peroxidertriscetio iy about 4 2:3 81
jaasm The $6% MatdH solution is added to the mixiure by pumping i from s contaiser

3 3,
¥

with a suitable pumping device and fate the mixture through an imiection qgll mounted on the
e B2 I 3

pipe. Any saitable pump capadble of overcoming the hydraulic pressure of the pipe may [ERE
Fxamples include 8 solenaid-deiven or alr-driven fHaphragn purp or a pen wialtic pump,
(LR The rate ut which the 30%% NaOH solution 13 pumped tnto the pipe s governsd by

the same controller that I8 interfheed o both the flow meter that s measusing e How of the

mixture snd the pump controfling the rate of intoduction of the hydrogen peroxide-acetyl
procursor solution, In this way, the rae 1t which the 50% NaOH solution is fntroduced may be
matched 1o both the flow of the mixture and the rate of intnducing the hydrogen prraxide-acety

wecursor solntion. I the How of the mixture slows for any reason, the rate st which the S¥%

Py

NaOH solution is pumped shoaudd slow secordingly, Hihe How of the mibxture stops, the 3%
¥

MalH] pump should stop as well.

bcd
Y
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{B0181 Step {d) may be performed afler step (o) ov it may be performed stimubianeously

with step (bl

EHE R oA {3 Forming a reaction medhom comprising o pon-opuilibrium solution of
peracetic acid,

RS The reaction medinm that is formed n this step almost instantancously forms 1

sereegnilibriven solution of PAA. The hydrogen peroxide reacts with the acetyl precurser o

form peracetic acld. Depending upon the teruperature of the water, the efficlency of mixing, and

the mole ratio of NeOHbwdrogen peroxideavetyl presursor employesd, the amownt of hydrogen

peroxide and scetyl precursor that are converted fnto FAA s maximized within shont 30 seconds
to about five minues
{164 The non-equilibriwn solutions of PAA prepared by this method comprise PAA,

wweacted hvdrogen peroxide, unrescted geotyl precurser, the prochuet of the perhydrolysis

resction of the acety! pregurser, the agoecus source of alkall mwtel or carth alkall metal
hydronide, and water, When the acelyl precurses is telavetin, the pradoct of the perhydrodysis

reaction is 1, 3, T-propanetrisd {glyveerine}.

S

LHE SN Thiz methed may also inchude an optional step afier step (o) of sampling the

repchion medium &t varipus tmes after the addition of the aquenus seoree of alkalt metal or carth
atkati metal hvdroxide to delermine the time required under the existing conditions 1o maximize
the amount of hydrogen peroxide and acetyl precursor that are converted Into PAA. This may be

accompiished by directing the Sow of the reaction meding through @ series of residence
: i)

,
3

chambers equipped with sampling ports. The residence chambers are designed to be of sufficient
volame such that 1 certain amount of thne has elapsed sinee the introduction of the 30% NaOH.

Thus, at any given fow rate v the plpe, the Hrst residence chamber is of @ volume such that 38

secondy have olapsed since the introduction of 30% NaGH, nne nuvute has elapsed by the tme
FERRIINT OO0 37 Aserney Dokt 83564000044
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the Plow reaches the sampling port inmedistely after the second residence chamber, and

additional time clapses by the me the flow reaches the remaining sampling posts, Up to four

rosidence chambers and sampling ports may be placed v series such as this © provide the wser

\

with abont 30 seconds to five mingtes of residence time after the introduction of te 5% NaDH,
Onee the fow of the reaction medium hes been established, samples ave drawn from el fowy

N

or pevacetic actd, The

i,

sampling ports assoviated with the residence chambers and anadyeed
sample which registers the highest amounnt of peracetic acid deemed 1o be drawn from the

smpling port associated with the residence chamber gorr esponding to the tme of maxinum

F

conversion of the scety] precursor into peracetic ackd. Al this paint, the entive Sow of yeaction
medium is divected through the sawpling point of maximurm conversion of avetyl prevursor and
to the point-ofiuse,

U In ancther embodiners, 2 method of continuonsly or vternitently generating a
non-equilibrinm solution of PAA& ouw a site heving a  the pointofase o o baich provess

comprises the following steps:

T {1} Providing water,
{BRLGR] A container of water, such as o mixing task or other vessel, 8 provided on a site
having a point-ofuse of peracetic ackl. The water should be soffensd, delonized, or of sufficient

thalt mewnd or eanth alkadi motad

%

tow hardness that #t will not precipitate alcion salts when the ¢

hydroxide is mrodoced o step (d)

{8185 (bt tmiraducing a hydrogen peroxide-acety! precursor solution o the water.
8118 A hydrogen peraside~acetyl precursor solution Iy provided oo the site having the

~

point-ofiuse of the PAA. The hydrogen peraxide-seetyl precursor selution may b prepared by

the steps sot forth in section 3 above. The hydrogen peroxide-scetyl precursar solution may be

vrepared off sits and then tansporied to the site having the polnt-ofase, or the acetyl precursor

28 Anarsey Budkel SRS hibit 1002
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and the aquecus hydrogess perexide may be transported o the site having the potad-of-ase angd

nsed fo prepars the ivdrogen peraxide-avetyl provursor sohution on the site,

iy A preferable Hquid avety! precursor is triacetin,g When triacetin s used, 8
hvdrogen pereside-iriacetin solution I8 intradoced.

L R Y The hvidrogen peroxide-acetyl precursor selution is introduced to the waler it an
amownt such that the hydrogen peroxide-scety! precursor solntion s shoat 5.6% to about 22.3%
of the total.

{0113 The hvdogen peroxide-scetyl precursor solution fa pumaped from #s condainer
into the container of waler through an inicction guill mounted on the side of the container of

water,  Any suitable pump may be ased. Examples include @ solenoidedriven or ai-driven

Haphragm pump or a peristsltic panp,
66114 As s slemative to step (b the Nowid acetyl precursor and the solution of

agueous hydrogen peroxide may be introduced 1o the water separately, sither shnoltansously or

3 3

soquentially, I they wee intradoced sequentially, sither cne may be added first. Wihe iguid
acetyl precursor and the agueous hydrogen peroxide are invroduced separately, rather than as an
hvdrogen peroxide-acety] prevursor selution, then in step (o) the Hauid acetyl precursor and the
squeous hydrogen peroxide are mixed with the water to form g mixtere.

{0115 {3 Sixing the hvdrogen peroxide-acety! precursor solution and the waler o

form s minture,

{8t 16} Any mixing devics suitable for mixing Hquids may be wsed. An example is an

ar s squipped with » bafifle 1o

overhead stirver, such as an agitator blade. The container o v

¢, The mixing should vield 8 homogeneoens solution with no

P

assist the process of mHxm

conceniration gradients before the next step s perfonmed.

CERMMRL DGO, 2% Adtorney a»i; b SISO TGN
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N ometal or carth alkall yustal

kali

oa,
e

U S e o Adding an aquecus source of an al

3

bevdronide o the mixture.

SRS

{18 An sgreons source of an afkall metal or carth alkali metad hydw sxide s provided
on the site having the point-ofiuse. A preforable aquecus source of an atkah metal vdroxide 9
sodivm hydroxide, and S0% sodium hydroxide is most prefevable. Dther suftable alkali metal
hydroxides include 45% potassium hydeoxide,

188119} Sufficient 0% NaQH s added o the mibuure sueh that the amouwt of sodium

hysdroxide s about LR2% in about 7.28% of the fofal amount, When the acetyl precurser i8

triscetin, @ preforred mole ratio of NaOH: hydrogon peroxideiriacetin is about 213,81,
[8R12H The 30% NaOH selution s added o the mixture by puraping it from its container
with & switable pumping device and ime the wmixtore through an injection guill mounted on the

side of the container of water, Any saitable pump may be used. Hxamples include a solenold-
driven or gir-driven diaphragm purap or a paristaltic pump.
eIy Step {d) may be performed after step (o), or #may be porformed stmultaneousty

with step (b}

{80123 {} Forming a reaction medium comprising 8 500~ gquitibrium solution of

€%

Perasalil acid.

3 Xl The veuction mediun that is formed in this step almost stantaneously forms g
non-equilibrium solution of FAA, The kydrogen peroxide reacts with the acety] precursor o

wern peracetic scid. Depending upon the temperature of the water, the efficiency of mixing, and
the male mitio of NaOH hvdrogen peroxidescety] precursor employed, the amount of hydrogen
poroxide wad acety! procursor that are converted it PAA S maximived within showt 380 scconds

toeghout Bve minotes.

EESEIRCR Ry Alorasy SASRA0004
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124 The non-squilitrium solutions of PAX preparsd by this method comprise PAA,
waveacted hydrogen peroxide, unremsted seetyl precursor, the produet of the perhydrolysis
reaction of the avety! precurser, the anpveous source of alkall metal or varth alkali metal
hvdroside, and water, When the seetyl precursms i3 irincetin, the @ vadoet of the perhydrolysis
rexction is 1, 2, 3vpropanetriet (glycering},
HEH A While not wishing to be bound by theory, it is believed that under elevated pH
conditions crested by the addition of a sowse of alkall metal hydroxide or earth atkall mutal
hydroxide, hyslrogen peroxide dissociates according to the Rullowing gopuation:

Heih = H -+ HOY
{00136 The pechydraxyl anfon {HEY ) then affects nuclenphilic substitution reactions oo
the carbony] groups of the scety] precursor in a perhydrolysis reaction 1o form peracetic acid and
the product of the pechydroloysis reaction of the acetyl pracursor, When the gcetyl precursor is
siacetin and all three scotyl groups are reacted, then the product of the perhydrolysis reaction is
1,2, S-propavetriol {ghycenag)
188127 fn these methods, the perhyvdrolysis reaction is rapid and the maximum aaount of
PAA is generated within about 30 seconds to about five minules ol ambiont lomperature., The
mothods efficlentdy utilize the acetyl precurser and the sowee of hydrogen peroxids. When
tracelin is used, assuming all theee acety] groups are reacted, about 40.9% to about 85.7% olithe

riacetin fs converted e PAA. The porcent of hydropen povoxide remuaining iy abowt 8.078% to

shos 1.88%6.

)

{801238] The ron-equilibrinm solutions of PAA prepared by these methods have severa
antque chevacteristivs, The PAA solutions have high levels of PAA, fom about 1% o abowt

T1%. Inaddition, the PAA solutions are alkaline, baving 3 pH of about 112 to abowt 1337,

SIRERIRI DO i1 :“-\ﬁi}z‘nt‘-}-‘gﬂi “o %\ef;ga sﬂﬂ 3){('th t 1002
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LI RAN The nom-squilibrin solutions of PAA may be bamediately ntraduced 1o the
repeiving water at the point-of-use. Alternaively, the sohutions may be slab Bilized by halting the
decomposition of the PAA by adding » source of aid o lower the elevated pH of the reaction

3

medinm saused by the addition of an alkali wetal or carth alkali metal bydroxide, and to provide

yed

neutral to mildly acid pH conditions to stabilize the PAA to elevated pH degradation. The acid-
stahilized PAA sclutions can then be stored and used at the point-ofruse as required throughoot &

working day.

REH The non-cquilibriore PAA solutiovs produwced by these methods can b
sdvantageously wsed wherever traditional equilibriwn solutions of FAA are used. Thus, the PAA
solutions may be used as a disinfectant and sanitizer i the dairy, food, and boversge procossing

\

ndustries for clean-in-place pipeline and equipment cleaning: for fruit and vegs stable washing;

s

and in the treatment of meat, poaliy, and seafood products. These PAA solutivas may also be

~

used in the treatment of cooling water, oil and gas provess water, and munivipal wastewater
Ciiher uaes include stime and dofilm removal in papermaking progesses,
LRI For both of the shove methods, steps {a) through (&) may be performed on &

WS

cntinuons or intermintent basis. In & contingous hasis, the steps are performed under conditions
of sieady state, and the PAA solution is produced at the same rate @8 2 fuaction af Hme
However, intermitiont performing of steps {a) through () s possible if the dernand for the PAA
solstion drops for any reason (o, vhangse in working shift ov the targed lowsl of PAA o the
vecolving water has heew achisved), in which case, steps {a) through {2) may be discontinued and
resumed when the demand ioreases.
{08132} Exampls ¥

HUHRRH Teats were performed using about one Hter of reverse asmosls (RO} or sottened

water which was baifored to an alkeline pHL The buffering media fnchuded Q1 and 02 M

{1

R DO X Ay ekt RIORARO0
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NanUU solutions, n addition 1o 8.1 and 03 M NaOH solutions. 8 Wlicient bullbring media was

added to the water in order to achieve the sesired pHl The amount of hydroges po roxiie

(ntroduced as 3096 hydrogen seroxide’ and triscetin used in the oy s summarized in Table
R~ ¥ g

&

22

b

{referred

VI The reactants were introduced 1o the solution in one of thres ways: simoltaseonsdy {5
to in Table VI as “doubls™), soquentially (riacetin followed shortly by hydrogen poroxide), o
by mixing the hydrogen peroxide and wiacetin 1o gether and adding them in o single charge
(referred 1o in Table VIH as “mixed™) All tosting was performed at ambient temperature as the

one-liter beaker was stirred with @ magnetic stir bar, Using the cerie sulfite-lodometrie tiration

WETE

f“..'f

method, the percest of PAA generated and the percent of hydrogen porovide romaining

7

measurad five minutes after introduction of the mactanis the buffer. The percent of the
acetin acetyd doney converted o PAA was celonlated, assuming 2 three acetyl groups were

available for perhydraivs

D0134]

Tesi#] Moles | Type of Addition | pH of | Hydrogen| Triaceting % PAA By % Triscetin
- Hy Jm,; {Trouble, Raifee! Feronide | Used  {Oenerated|{ Hydrogen| Converted
Peroaxided Seguential or Usad (WL 8) Feroxide | o PAA

Msia, Mixed) (Wi, @ { Remainin
Trincetin 1
499 Douhle 105010 B 553 D170 TREL 2.8
2 SAT Double Nsat Re0 S04 0,178 (333 33,
3,45 Deuble S0 861 507 0192 1 0309 36,
4 388 Double L0 SR 61 1 0201 4372 1 3R
3 572 Dieuble 11067 913 12 0.068 (3.416 132,
& 4% Doutle 12421 &80 3 ) 0308 32,
7 $.59 C Deuble 12911 &a Q3 0,263 £2
8 5.5%  Doubde 12801 &89 1 S04 4273 &3,
g 230 Double 2ast 90y 1 Lis 0413 | RS
10 $36 Double 128010 &70 S30 0347 34,
i1 3,32 Sequentigl L 1I83 1 B 5,04 3.24% 32
12 347 Sequeniial 12811 1T 10,03 A7 11
13 R Mixed 11127 874 G873 2,398 IR,

UKQ}E?‘SD{&\\‘ 3 Anorney Skt $38A ‘.“33’3»‘1’% .
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14

LIS

288 - Mixed 11,99 0.974 1374

jrog
]
=3
s
Dl
AR
ot 3 Tennd
Sa
ot

e
1A h S
L
L2
L R o]

15 288 Mixed 13051 8469 0987 | 04 0387 3

18 288 Mixesd 7.1 8,70 G088 | 002 (14358 BER

17 388 Mixed 11221 878 Q975 1 0029 0.309 38

18 288 Mixed (2071 868 a06s | OO2R (311 27,

ity RERY Mixed 13221 871 0,971 $.026 0.321 33
Wdupl 252 Mixed 12571 RTT 112 REER 0244 26

0 52 Mz 2987 908 1.18 4,066 fA%Y 54,5
Idupl 2332 Mined 13001 948 116 Q074 1 0409 61.0

31 252 Mixed 130217 @18 1.18 8.4 8261 18,5
31 dupl 282 Mixed 12661 912 116 4.4 DA 144

2 160 Mixedd {2997 380 1.16 8.0 (.246 57.7%

23 8.0 Mixed 13081 879 16 $4.013 DRSO

24 6.0 Rixed 12881 S.78 1.16 04131 G234 1 25.6%

25 16.0 Mixed 12,49 116 1 0013 1 Da 10.7%

26 164 Adixed 121 117 RS (.25% 13.1%

37 180 Mixed 1208 1.18 0.01 1 (L.080 9.{%

28 160 Mised 14,56 G120 | G00077 1 002R &, 195

3 16,0 Mixeid 10,97 QI8 | Doy | 0001 1.8%

39 164 Mined 1850 3,123 {'3 00012 1 0819 £.9%

Ry i3 :

,,.~
:-1/
2
] i

160 Mixed 19 000035 T 0018 | 2R%

B35 Table VI shows ihat the anwant of PAA generated was independent of the
method of introdusing the triscatin wd hydrogen peroxide o the tuffer solutions. It can be seew
that the pH of the buffer had a significant effect on the percent of the wiacstin that was

converted inte PAA. Only when the pH was above 12 was & meaningfil percent of the triscelin

panveried mio PAA,

H136] Example ¥

3T A mixture of triscctin and hydrogen peroxide way prepared by blending 3%

hedrogen peroxide (63.4%) and wiacetin (3669 Thus, the wmole wiio of hydrogen

~ad
P

peroxidertiacstin was SATL The mixture (13.68 3 was added to soft waler such that the fingl
solution comtained § ¢L of wiavetin snd had a pH of 4.1 Then, In successive experiments,

suificiont 5004 Nalid was sdided o the beaker so that the mole matio of MaOHTA was varied

from 31 {obtained by ntroducing 5.48 p of 50% NalH) to 8:1 {obiained by introducing 1468 g

<

s
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e

0% NaOH) Using the cerde sulfate-indorsetrie titralion method, the percent of FAA

poneraied and the percent of hydrogen peroxide remaining were measueed over the next 240

o~

rinutes, The method was performed in doplicate for each sample point. The averages of the
reanits for the &1 mole rato of NaORTA are shown in Table IX

{O0138] Table IX

Tome {min} 84 PAA Genernded %% Hydrogen %4 Triacehn Convertad
?az\msda Remaining o BPAA (3 aceiviy}

0.437 3.9

m
wot
¥4

(&)

0. ‘:zﬂx ' 531

Fon

827 &3

LAY L e 00
o h e 5

W
L

{\a,.ﬂ-\.,_‘iw
Bl

8

0326 G;EPES &2
i1 0302 333 383
21 3,246 0,198 47,5

\

HE R it can be scon that even hoftre the intreduction of 3% NaQOH, some PAA was
prosent in solution as a sesult of being penvrated in the diluted mixture of the fwe somponents,

Upon addition of the NaOH, PAA was lmmediately generated, with the wa axhman amount of

sh

LA36% ocosrring at Hve mimstes, corresponding 1o g yield of 82 W% assuming all three acety
pres A B -

groups of iriacetin were avatlable for puthydrolysis.
HUH S H This exercise was repeated for mole ratios of NaQHtrhacetin ranging from 31 o

R:1. Tuble X sunumarizes the next sof of data and shows the maximum pervant of PAA generated,
the time after the sddition of NaOH that # took o reach the maxbmum percent of PAA gonerated,
the pH gfer the additon of the NalXH, the percent of hydrogen pernxide reaining &t the tme of
the maximum percent of PAA, wnd the caloulated peorsent of wisostin vonveried 1o PAA

assumning that all three acetvl groups were avatlable for perhydrolysis.

6141} Table X

RIS 3 Aatarmey Bagka h
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-

Mole ratio Time at Max %% 1 % Hydrogen | %4 “i"*‘i ai‘?‘?i:‘ pH
Nal3HTA Max. FAA PAA Peroxide ¢ Converted to PAA

{rain} Crenorated Remuaiung {3 acetvis)
3 3 208 Gou 138 112
4:1 & $I8S 3251 34.8 1.3
6:1 ) $.326 (.2358 £2.8 i1é
R1 3 0338 2,271 647 122
G143 It can be scen that the amount of PAA gensrated, and honee the conversion of

N

irizcetin into PAA, fncreased with the incressing mole ratio of NaOHTA, For alf fhur mole

ratios orploved, the maximum ameuni of PAS was goneraled
The apiimum mole ratio of NaDHTA wax 6.1 g it resulied in an effivient atilization of friaostin
converfed o PAA, and hecause the pH of the resulting resction medium would have less
fnpact on the pH of the yeee i\;‘ing swater than the higher pH of the reaction medium esulling
fronme the $11 mole matic

[oe143] Byxample I

{5144} A series of exporiments was then performed fn which the mole ratio of NaQOHY
was fixed at &1 and the mole stis of hydrogen peroxidedrizcetin was varted from 2:1 fo 301
Trigcetin (5 ) was added to sbout 65 mi of sofiened water along with 30.7% hvdengen

peroxide in successive tests (306 g for the 201 mole ratio; 6.9 ¢ for the 421 mole ratio; 833 ¢
for the 61 mole vatios and 1232 g for the &1 mole ratio} to vield a sohution with a pH of sbout
4855, The volume of the mixtive was adjusted to 990 mi with softoned water, With mixing,

L
50% NafiH (487 &) was introducad. Using the cerle sulfte-tedometric tivation method, the
percent of PAA generated and the percent of hydrogen peroxide remaining Wore measurs d over
the next 30 minwtes, The method way porformed in duplioste for csch sample polat. The

averages of the resnlis for the kinetic run omploying the wmole mtic of 881 NalOH:hvdrogen

peroxide;TA are shown in Tabe X1
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(00145

T {mnin} %% PAA Geoneraled %% Hydrogen % Triavetin %I‘a'nrz\-‘eri'%i
Peroxide Remairang  PAA (3 scetvis)

i 1,331 4317 £3.8

3 (.33 0,303 63,6

g 1,319 4303 61,5

1 0.300 0,295 378

28 0,256 0.274 483
{146} Upon addition of the NaQH, PAA was inunedintely generated, with the maxinmum
amoant of D.331% cecursing after just one minute, comesponding to @ calonlated conversion of

frincetin e PAA of 61.8%, sssurning that all three avety! groups of triacetty were available for

perhydrolysis
{147} “This exercise was repeated for mode ratios of hydrogen pemm riaceiin ranging

from 201 3 &1, Table X1 summarizes the duta and shows the meximum percent of PAA
cenerated, the tre afler the addition of MaCGH that & took o reach the maxinm pereent of PAA

gererated, the pH after the addition of the Nalli, the percent of hvirogen poroxide remaining at

the time of the maximum pereent of PAA, and the caleulated percent of riacetin convertad o

A

PAA assuning that all three acety] groups were gvallable for perhvdrolysis,

D148}

Mole Ratie Time s Max % S Hydroge ¥ Triacelin pH
Hydrogen Maw, FAA PAA ?&.’.E‘a}fxﬁdu Comveried to PAA
Poroxide Triacstin (s Cronerated Remaining {3 nostyiay
1 | 0214 Q.07 408 12,
4:1 i {272 8195 318 12
&3 i 0.331 4317 ' 63.8 12,
€1 3 {1,374 0445 T4 11y
{86149 It oan be seen that the smonnt of PAA penerated, and hence the sonversion of

N

sriacetin jute PAA, Increased with the increming mole mtio of hydrogen peraxideniriacating For

e,

Al four mole ratios emploved, the maximen awmou of FAA was generated hetwesn one and
FEEININT DOUH R Attorney | a i SEOSDCONY
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theee mirutes, The optimum mole ratio of hydogen poroxidertriacetin was &1 as 1 resulted in

the most efficient utilization of trlrcetin converisd o PAA

0158] Fxample 11
HEHRT A further series of experiments was perforpied in which the mole ratio of

hydrogen peroxide to wacethy was fixed at 41 and the wwolar ratic of NaQH to triascetin was
varied fram 1 to &1, Triacetin {3 ¢ was added o around 973 mb of softened water along with
S0.7% hydrogen peroxide (6.18 g) to vield a selution with 2 pH of 4.8 10 5.3, With mixing, 3%
NalH was tntroduced tn successive fests {3.51 g for the 3 mede mtio; 7.30 g for the 411 mole
siio; 1103 g for the 61 mole mitiog and 1487 g for the 11 wole ratio). The volume of the
weixture was sdiusted tn 1000 ml with softened water. Using the osrie sullste-lodometrie
tration wmethod, the pervent of PAA generated and the persent of hydrogen peroxide remaining
wers messored over the next 20 minusies, The method was performed in duplicate for each

oy

o

o kinelic nm employing the nole ratio of

2

sorty

sample point. The averages of the results

$H 8

Tabls X

s

NaOM:hydrogen peroxidedrizcetin of 4341 are shown

80152 Table X1

Thme {min} Y% PAA Geonerated %% Hydrogen Y% Trigeotin Converted
Peroxide Remaining o FAA (3 acotyls}
i {1.247 0247 47.3
3 8,280 3178 536
S {392 3167 359
10 0,267 {142 Sid
20 §.338 {11 438
{88183 Lipon additien of the NaOH, PAA was frmediately generated, with the maximum
amount of 4.392% pcowrring after five minntes, comesponding, o & caloulated vonversion of

&

Hable for

£3,9% triscetin into PAA assuming that all three scety! groups of toreetin were aval

perhydrolysia

FERIRIRRINNN 38 Asnsorney Dockep S308/000044
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HUHREY This exercise was repeated for mole ratios of NaOQHTA ranging from 301w &L
Tahle XTIV swnmarizes the dats and records the maximun percent of PAA generated, the time

o~

after the addition of NaOH that it took to resch the muaximien pereent of PAA genersted, the pH

after the addition of the NaOH, the poreert of hydrogen peroxide remaindng ot the tioe of the
DREXITIUR pRr £ PFAA, and the calculated percent of wiacetin comverted to PAA asxum

3
3

that all three avety] gronps were available fur pardivdrolysis,

[RS8 Table XIYV
Meole \a‘m  Timeat | Ma® % Hydrogen % Triscotin Converted | pH
KaOH:Ta | Max. PAA L PAA Peroxide oy FAA (3 acetyls
: {min} - Cienerated Renining

31 5 3 3,246 08,202 472

41 y e 0187

&k 3 8,294 {181

8:i 3 0.272 195
01561 it can be scen that the amount of PAA generated musimized when the mole ratio
of NaOH dwdrogen peroxidestriacetin was 4421 The optinmm mole ratio of NaORhydrogen

poroxidertrizcetin was $:d:] as it reselied In an efficient wiilization of triscetin converted o

PAA, and bevausse the pH of the vesulting reaction mediun would have less impact on the pH ot
the revetving water tha the higher pH of the reaction medium resuliing from the 4161 mole ratie

of NaOR:hydrogen poroxideirisestin, For sl four mole ratios employed, the maxinuum amount

of PAA was gencrated betwesn three and five munutes.

g

H15T] Exanple L

{8188 T the first fost, @ mixtore of tdacstin and hydrogen peroxide was prepaved by

blensding 30% hydrogen peroxide (34.24%) and iriecetin (4376361 Thus, the wole miio of

p

vilrogen perosidestrisestin was 3651 The rixture ($1.22 g) was Hssolved in soft water (9119

T

) in w ong-liter beaker to vield a solution with a pH of 647, Then, 0% NaOH (3647 g) was

SIRININELOO 3% A T P
. 3 IIf’ titioner's E 4h|b|t1002
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introduced with stiring. Thus, the mole ratin of the combined mixture of NaGiihydrogen

o~

neroxidentriacetin was 4.2:3.8:1. The pH of the rosulting solution initiatly measured 12,1, Using
X A & ' 2:.

o

he perie sulfite-odomesrie tiration method, the PAA generated and the hydrogen peroxide

on

wosample fomperature

’.‘f’

semaling were measoyred over the next 10 mintes. It was noticed that

o NaCHH,

m‘

ase fmmediately npon adidition of the 89

EHIEASS: Tn the second test, the first test was repeated, sxeept that the water was chilled soft
{Baisy] T the third test, the firat test was repeated nsing three times the original amount of

hydrogen peroxidertrincetin mixtare aud throe times the original amownt of 30% NaGH. The
mole ratio of the combined mixture of NaOH:hydrogen peroxidetriacstin romained the same a3
hefore, at 420381, The hydrogen peroxide and triscetin mixfure (133.96 g} was introeduced to
chilled soft water {7356 ) {u a one-liter beaker to yield & solotion with an laitial pH of 514,

Then, 50% MaOH (111321 o) was iniredwced. Usiog the serfe sulfate-iodometrie titmtion

feeX

3

method, the PAA generated and the hydrogen poroxide romatning were messored over the next

1 minutes.

—

TEH In the fourth test, the first tost was repeated using four times the ovigingd amoeant

of hydrozen peroxidetriscetin mixture and four times the ariginal amount of 50% NaliHl, The

'/c

mole ratio of the combined mirtore of NalH dydrogen peroxideiriacetin remained the same ag

-

hefore, at 4.2:3.8:1, The hydrogen peroxide and triacetin mintare {2047 ) was infroduced o

chifled snft water (8475 g} in a one-lier beaker o vield 8 solution with an initial pH ol 832,

Ther, $0% NadH {1354 &) was introduced, Using the ceric sulfate-dodomateie titration method,

1

£l

)

the PAA generated and the hydrogen perokide remaining were measured over the mex

minaies,

R CERFECRE &8 Aoy ] \0 ot BAGEA
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jasie2] Table XV summarizes the results obiaingd for the four tests and shows the it
aud final snlutinn temperateess, the pH of the solution after the addition of the 30% Na(dH, the
maximom percent of PAA generated, the time of maxinum FAA genesation, and the percent of

hyvdrogen poroxtde remaining,

1BO163) Table XV

Initial Temp. | Final Tewmp. | Final pH Max, % PAA

Tt # {"F} {"F3 Generated (Hne,
ming Rer naint rsg

! NM NM 12.14 LIy 0.58

2 38 50 12.67 pREC 0.43

3 44 &8 12,77 631 118

4 34 92 13,17 12{0 188
&L= not measured
Boiad] Table XV shows the percent of hydrogen peroxide converted dverall, the powent
of hydrogen peroxide converted to PAA, and the percent of acetin sonverted o PAA

{assaming that all three acety] groups on tlacetin ave available for conversion o FAA) for sach

+f the tests in Table XV,

P

[D165]

: s Hydmgen %% Hydrogan Peroxide Converied 3% Trincetin
Test# | Peroxide Converted | to PAA {8t maximum conversion Converted to PAA G
{hverall tnel 7 acetyvial

a7.8 ' 281
5R.8 ' 84.4
718 4.3 85

73

6.1 881

| p et

LR el

e

onrs

ST The data in Tablex XV and XVI indioste that far higher amounts of PAA are

possible i the 30% sodium hydroxide solution {s the last component of the mixhwe © be

fotroduced. Further, up to 7.1% PAA was genevated, although this solution get hot de sspite

e

chilling the soures water, Gengralion of the 8395 PAA solution was very eificient hecause H

represented a high 85.7% atilization of iriscetin converted nto FAA. There was clearly & linear

FERRIINIOOG 41 Ay wiy noket: ’)"ﬂ(‘:\. ““*W‘“}
{ $ Patitionars Exhibit 1002

Clean Chemistry v. EnviroTech
IPR2025-01471 — Page 042




refationship bevween Test 2, which generated 2.0% PAA, and Test 3, which withized thees Gnws
more of the reactants and peneraied §.3% PAA. The data in Table XV indicate that the time of

masimum conversion of iviacetin was hotween sne and four minutes. Therealier, the ameant of

PAA in sohution §s redured because it undergoss hgh pH degmdation slowly over the Tollowing

100167

[ 16R] Fig, | v a schey
perform e embodiment of one of the methody described above 10 propare 8 soen-e guiiitripm
cohution of PAA on a site having a point-ofiuse. Trincetin was used as the acetyl pecursor and
3% sedivm hydroxide was nsed as the agquecus sourcs of an alkall metal hydroxide,

LU A gontainer 120 of @ hyvdrogen peroxide-acety! precursor solution, which was &
hydrogen peroside-triacetin solution, and 2 container 140 of SO% sodium hydroxide were each
squipped with chemical delivery diaphragm pomps 113 aad 135, respestively.  Inlet waler 8Q,
which svas softened, was provided from a water souroe ou the site having the point-ofse. Indt
water 90 was divected Srough 8 presswee regulator 100 and How meter 105, then fute a seetion of
pipe where the hydrogen peroxide-trigostin solntion was intradued theos ugh micction qull 1
Mixing was accomplished using static mixer 128 Then, the sodium hvdmside solution was

o~

sdded throueh injection il 130 1o foom 2 reasction medhay,
S \ e

{08174 The hyvdrogen peroxide-triacatin solution and the sedium fvdroxide solution may
be added in @ scquential manner wn deseribed, where the hydrogen peroxide-triacatin & ST
was added Srst, or they may be added to the water siultaneonsty theough a T fitting placed

veraxide- trincetin solution and the

hefore statie mixer 125, I a T fiting is used, the hydrogen

5% sodium hydroxide solution are introduced to opposite ends of the T fitting and the mixture

i injected into the pipe of water, In other embodiments, the hydiogen peroxide and triacetin

DIREHRR OO 432 Atomey Prockes 83 SO0
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b

¢

may be sdded separately, or sequentially, with either one first, or siultancou shy, with the
sodiuny hvdroxide added either siandtancowsly with, or after, the hydrogen peroxide and

triacelin,

HUD R The reaction medinm was intreduced to a residense chamber 145 which provided
reaction Bme and contained a packing material to provwste mixing, Residence chamber 143 wag

N

designed 1o be of & volurse such that at @ total flow rate of one gallon per mimate, by the time the
reaption medium reached sumpling port 160, 30 scconds had elapsed since the sodium hydrogide
solution had been akiol. A pH probe 155 monitorsd the pH ol the mixiure.

he indet water 90, and

el
P~
g
¥4
fanxt
o

81T A controller 130 was interfreed o the How meter

alzo to the chemdeal delivery dlaphragm pumps 115 and 135, The controller 130 monitored the
sate of the infet water 90 and governed the sate ab which the hydrogen peronide-triscetin solution
and the NaOH solutinn were introduced, I the flow of inlet water 90 decreased because of lower
PAA requirements 8t the pointofuse 195, the rates at which the hydrogen peroxide-friscetin

solution and the NaOH solution were pumped decrsased secordingly. 1 the flow of inlet water

91 inereased because of higher PAA requirements at the point-ofiuse 195, the rates st which the

hvdrogen  peroxide-riscetin solution and the MaOH solulion were pumped  inersased

tingly, I the fow of indet water %0 stopped, pumps 113 and 133 siopped. Thas, the

?L,

BOCTHT

peneration of PAA was hoth continuous and nfermittent, and was tadored do the PAA

Pt

reguirsments at the point-ofuse,
{8173 The sate of the reaction betwsen the hydrogen peroxide and the placetis o form

pendent upnn the temperature of tnlet water 90, 1f the temperature of infet water 90 i

bl
o
g
Sl
P
pores
R& Y]
o
P
75
3

high {for example, about 70°F}, the maxinmm couversion of triacetin fnto FAA may ocour afley
30 seconds, i which case the entire resvtion medium was directed o the polntofase 195,

However, if the temperature of infet water 90 is low {for example, about 327F), longer reaction

A
bt

Abiwrngy | 42 RASEOUON4
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thmes may be necessary to maxindee the conversion of trlacetin inte PAA Then, the reaction
rmectium was directed through one or more residence chambers 163, 175, and 185 which alse
contained s packing material o promote twbalence and canse thorough wixing,  Residence
chambers 165, 175, and 188 were designed to be of volumes such that at & wial flow male of one
catlon per minute, the resction mediug reached sampling port 170 in one ainue, sampling port

3

af different fime

,,.

180 in two minutes, and sampling port 190 tn fve minutes, © permiil sawplin

inptervals,
T Thus, depending on the tomperature of the inlet water, the tme o achieve the

makimum conversion of hvdrogen peroxide and triscetin inte PAA was determined by sampling
and analyzing the solution &t sample ports 160, 170, 180, and 190, The antire How was then
directed from the sampling port with the Mighest anwuat of PAA to the point-obase 195 In
sractice, the PAA generated from the reaction of bydrogen peroxide with triacetin is typieally

3

dihuted at the point-ofase 195,
{8175 Point-ofuse 195 may be recirculating cooling watsry mumivipsl wastowsten;
soultry chill tank water; waler wsed to sauities meat, poultyy, or szafood producty; frolt and

vegetatle rinse waler; ov water wsed to clean snd sanitizs equipment nsed in the dairy, food, ot
heverage processing industries.
{176}

-

LU Referring sgam o Fig

wrn container 120 of & hydrogen peroxide
triacetin solution was propared by mixing iriscetin (2513 hs} with 50% hydmgen peroxide

{2984 1bs). The resulting 350 ths of hydrogen peroxide-triscstin sohution had a speellie gravity

-

of .18 gimb (10 ihsfgaly snd contained 54,3% hvdrogen peroxide and 45.7%% wiscetin,  Thus,
{ X 1 3

““““
"

the mole ratio of hydrogen peroxidenriacetin was 3.8:1. The apparatus depioted o Fig 1 was

B

sod 1o continuoualy and intermittenily prepare an approkimately 1% PAA solution,

ERIELO 44 Assormy Bocket: 3365000044
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{RE 7Y Sofiensd local oty water was divected throngh pressure regulator 100 av g How
rate of one gallon por minnte as measursd by flow meter 103, The comainer 120 of hydrogen

peroxide-triaestin solution was squipped with a draw down tube 3o that the How rate of the

misture could be messwred. Diaphragm pump 113 injected the hydrogen prroxide-triacetin

i«

solution through infection guill 110, The hydrogen peroxide-triacetin solution was then mixed
with the soffened water using static mixer 125, A container 140 of 50% NaOH was slse

eguipped with & draw down fube to messure the fow pamped by dlaphmgm pamp 133 wito

fnjection quill 134,
HI TR The porcent of PAA genermted was measnred by quesching semples deawn

through the sampling ports fn mineral acld, fellowed by nsy of the cerie sulfate-dndometiic
titraticn method. Table XV swmumarizes the results of several trinly where 3t was sought to
mmdmize the conversion of triacetin o PAA and mintmize the amount of 50% NaOH

O TRA] Table XVI

Sanple | Y PASA % Trigcetin| Hydrogen Feroxide-! NaOH Flow
Trigh# Past Cenerated | Converted | Trisvetin Mix }-E{M Rate {mb/min)
0 PAA Rate (mddminy

] 160 1083 6547 115,73 | RN

2 179 1073 54,82 113,73 11211

3 168 0855 3732 11879 3312

4 160 1058 63,39 118,79 114.83

3 160 10681 63,3 116,79 R

& 160 1102 6896 11082 8RN

ki 176 1,038 5%.54 S 1ARsd 89 77

8 160 Q7R 39 91 118 74
IR 1t can be seen that the amount of PAA generated, and hence the conversiog of

sacetin e FAA, incressed with the incressing flow sate of NaOH For this nole ratwo of

hydrogen peroxidetiacetin of 3.8:1, the maximum amount of PAA was generated between 39

by

.

sevonds (sample port 160) and two mimites {sample port 180 fom the  tme the MaldH was

E
L
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added &t fjection quill 130, The flow rate of 74-78 mlidmin of S0% Ma(H was the optimam

How rate sy it resulted o an efficient wilization of triscstin convenied fato PAA, conmaned only
5 moderate amount of SO% MNati, and had & fowser pH that would bave less impact on the pH of

the rpoeiving water.

8182 Example 18

{0183} £ cofi Q15T HT bacteria (ATCC 351501 was cnltured in nuttient broth (Sigma,

81, Louts, MO) by incubation for two days at 33°C, The bectesia were separaied from the

nutrient broth by centrifugation and cwefully resuspended 8 two Hiers of sterile phosphute

hadtor, which was then split Inte tvo one-iier test solutions,

[00184] Satmenells typhimuriun bacteria {ATCC 14028} was cultured fo nutrient beuth

{Sigms, St Louds, MO} by incubstion for two days at 38° 'CL The bacteria were sepasated from the

nutrient broth by contrifhgation wd cavefully resuspended n two Hers of stordle phosphate

taffer, which was then sphit into twn one-liter test solutions,

{HBIRSY The amount of & coli O137HT and Swelmonelly Hphbmurion bacleria were
messwred by serial diligion and plating on 3M £ coli plates and 3M Ewrerobucreriaceas
Fotrifilms, respoctively,

[B18s] & 100G ppm stock of PAA was made by weighing 0.6386 g of Perasan MP2

{5.83% hydrogen peroside snd 15.66% PAA) and adding water up to 100 ¢ Ferasan MP2 IS an

eanitibrium product of PAA (Eavire Tech Chewtesl Serviess, Ine., Modesto,  Catifornigh Side-

X

hy-side, one of the & coli and one of the Sabwonile test solotions were treated with & nominal
dose of 1.0 ppm PAA by ailding one ml of the 1000 ppm PAA stoek solution do ¢ avh sample.
After one minute, approximately 100 mi of cach fest solulion was yemove od, and sodiun

hiosulfate (0.3 @) was sdded 1o noutralize the PAA and hydrogen peroxide oxidants. Affer five

rinites, sodium thiosulfate (0.8 ¢ was added 1o the remaining test selution 1o neavalize the

&

5’5-‘; R 4d EEEEE L Y Josket: 8504
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PAA and hydrogen peroxide in the rest of the test solutions, The amoumt of viable & codl
CHSTIT and Safswmella typhipnrien bactesia remaiing fu the test solutions at the sne-mingte
and Bve-minute contect Hmes wers measured by serlal dilwtion and plating on 3M & ool

N

Petrifilms and M Swerabacteriocese Potrifhns, respectively.

{BBIRTY A 1% solution of PAA was prepared by combining 3090 g of & mbxture of 3%
hydropen peroxide and triacetin ($4.22% hydrogen peroxide and 43.78% teinceting with 9294 ¢

of water, and then sdding 50% NaOH {4053 g} The PAA solntion had » pHl of 1378 The
mote ratio of this mixture was L8781 NaOHhvdrogen peroxidetriaceting Une winute after
proparation, the sseond one-liter & colf solution and the second one-liter Sadmemelle solation

o

were treated with a nomingl dose of 1.0 ppm PAA by adding 0,10 g of the 1% PAA solution to

ench sample. The test solution vontset times, neutralizetion, and plating procedures were

MP-2.

P

rephicated for those that employed PAA from Peraswt

{BO18RY ALIM & cofl Pecrifilmes and 3M Enterobacteriocese Potrifiims were tnvubated
at 3590 for 24 hours. Afler incubation, the plates were enumerated.
HEHRSY Table XV shows the sdorobiologionl results of the & coft QISTIHT st

selutions hofore treatment with PAA, one nvnute sfler the samples were dosed with a nominal
1.0 ppm PAA, and five mintes after belng dosed with PAA. The £ voli 1es t sohution started

with logre 6,89 CFUWmL prior to being troated with 1.0 ppm o PAA from Perasan MBP2 orwith

1 ppim of PAA Fom the 1% PAA solation.

{88190 The £ colf test solution trosted with 1O ppm FAA fom Perasan MP-2 condained

affer one minmte. This corresponds in 43.48% reduction. After five

rioutes, Jogr H.34 CFUML rwmatned {77.50% reduction). The £ enlf sclution treated wi ith &

sominal L8 ppm FAA from the 1% PAA solution contained a logs 678 O FUiml after one

TR
¥

é/
p4
[
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minete sd 6.83 OFU/mL after five minutes, respectively, vortssponding to 38.02% and 56.12%

N

reductions, respeotively

GLIDEY

& coli O18TH7

g CFUWml

Desoription remaining loge reduction %% redugtion
Cogtred §.549 ’%\ WA
Perasan MP-2 (1 min) 6,74 (.08 43,48
Perasan MP-2 {5 min} &34 LG5 T30
19 PAA solution {1
sming 673 031 38,02
9% PAA solution (3
i £.83 {3.36 7 S&.13
LS Table XIX shows the microbiologioal results of the Salmonella fiphisugiym ot

solutions before trestment with PAA, one minute after the samples were dosed with a nominal

Lo

1.0 ppm PAA, and five minuies after being dosed with PAA. The Sadmonelia test soshution started
swith fogig 707 OFUAnL privr to belng trested with PAA from Perasan MP-2 or with the 1%

FAA sedution,

X

{193 The Salstonedie solution tremed with & nordnal 180 ppy PAA frow Pevasan MP-2

contained a loms 176 CFUsml sfter one wmioute and 870 CHl/mb after five pamades,

¥

correspending to »99.999% reduction at both contact times. The Salmonelia tost solution treated

with 1.0 ppm PAA from the 196 PAA solation contsined » logs 6.6% CFL Yk after one mimge.

This comssponds to 5831% reduction. Al Il reonained

{99.24% reduction}

U1

AL
B
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Safmonelia typhivuaiam

Description logig CFU/mi remaining i:ﬁs.\»a reduction S r;dhd;en

Control 207 i '
Ferasan MP-2 (1 aig 3.7
Perasan MP2 {3 mind .70

56 PAA sotution (3
miny 6.6% 0,38 3831

1% PAA solution {3
Sethe} 455 243 84924
{B8195] The data in tables XV and XIX demonstrate that the 1% PAA had antimicrobial

afficary. After five mimtes, the efficacy of this PAA was 9.24%, sbout egual 1o that of the

Perassn MP-2, which was > S9.9990%, The difference in efficacy @ ove minute was likely not

of statistical significance, given that the comparison was oply at the one-ivute Interval,
RERNY 3 Selid Compesitions for Bleaching snd Stain Removal
{06197 A frepiy-Howable, solid peroxygen bleaching and stain removal composition

comprises a Houkd acety] precursor, a water-soluble solid source of hydrogen peroxide, and a

54

water-zoluble solid soorce of slkalinfty, & preferable Houid scetyl precursor iy waveting Th
water soluble solid seurve of hydrogen peroxide is proferably sodium percarbonate, although
sodium perhorate monohvdrate e sodivn perborate tetrahydrate may be nsed. The water-soluble
sofid source of alkaliniy acts as a pH control agent, and may be an aliali metal or canly alkali

't

metal bivarbonate, carhonate, sesquicarbonate, borate, silivate, or hydroxide. Examples ineluds

X

sedinm Bicarbonate, sodium cachonate, sodium sesquicarbonate, sodinm bovate, sodinm borate
decabvdrate (horax), sodium metasiticate, and sodiom hy droxide.
HEH o oan embodiment, the composition somprises ghont G.88% 10 abow §.45%

triavetin,d ahout 13% o shout 54% sodhun percarbonate, and abont 24% to about 44%: solid

source of altkalinity,

SRR DO 9 —— IR
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08199 The compoaition may optionally contain other compotents to lmprove
porformance. Thess componerts may prevent soil redeposition, sequester watey hardness,

incresse dispercency, and lower surface tension.

toran

HUiFAHT Metal fons present in the bleaching medive can have a tendency 0 deposit on the

suhstrates being bleached. Therefore, the solid Mesching composition may optionally contain a

mets] chelating agent such as a polvacrylmte, # phosphonate, 1 malele acid, a salt of
pibylenediaminetetraanetic acid, 9 salt of nitrilotriacetic aoid, or asaltof gluconie ackd.

{BR2GLH Rurfactants reduce the surface tenston of the blvaching mediun and enhance the

cess of cloaning the soiled article, Surfhctants also dsperse the soil particles removed from

P

ju

the articls and beop them suspended, Therefore, the solid bleaching composition may optinnally

contain a surfactany, sech @ an anjonie, catipnie, amphoterie, or non-lonie surfactant.
{2824 The solid bleacling cormpesition may alse optionally contain a solid zeolite, such

2% sediun reolite, whicl acts 1o capture calelum and magnesiom ions that may be presest in the
tleaching mediom that woold otherwise interast with an andonic surfactan, causing the

surfagtant o precipiate and removing 8 from the hleaching medium,
§

88383 The composition may alse optionally contain ag inert, solid filler, sweh as
srthysdrous sodium sulfie, sodiurn sulfate decahydrate, or sodhun chloride. The filler increases
the total Ionie strengih of the agueous vhase, but fmpans no chemical properties to the bleaching
medinnt

LI To make the sold peroxygen hleaching and stain remaval composition, the water

rq\.\

solpble solid source of hydrogen peroxide, the water-soluble solid source of alkalinity, au
chelming agent, any sofectat., sud suy filler ave blonded with the Heuid triavetin to form & solid

blesching composition.  The components may be added in any order. Argy blending squipmesy

raay be used. Sultable examplea of equipmont fnclude & ribban and paddie blender, a V aud

&
A
oy
o
¥
?':(
#
%
e
L5
s
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double-cone blender, & Nanlx sorew miixer, and a rolating cowment mixer Alternatively, the
ingredients may be blended by milling nsing & pulveriser will, 2 ballm & hamey mill, 2 pin
mill, an alr mill, or a roller mill.  Blending s performed for sufficient e o omate 2
homongenows mixiure, The mixiure {2 a freely-flowable solid which i readily discharged from

the blender.

(06205

of tests were performed o determine whethee trisestio, a Hquid &t reom

e

{38288 & series

temperature, conld he blended with 2 solid seurce of hydrogen peroxide fo o a solid hivaching

%Y

and stain removal compesition that did not chawp or turn fato & sticky, son-flowsble mass. The

s

gomponenis lsted in Talle XX were mined wopether o form 2 solid peroxygen bleach precursor,
- G N

Py
Vi

HII2R7Y Table XX

0

Component

Sodium carbonaty, suhydrous

42

Sendtom porcarbonate

i L Tk
okl o
2

2]
e

Nodhun suifate é”ca‘wdrz‘ﬁe

- Surfactant (60% sasfiom dodeoyiberpene 14

sulfonate} L 7

Total : L

{RH288] This solid peroxygen blesch precurser was then blended with meremanially

nereasing amounts of lipdd tiaceting At cach addition, the product was oxamined for
flowability and for the odor of FAA, Table XXI susmarizes the fndings when op o Rlgof

Hauid trigeetin was blended intn 100 g of the solid peroxygen bleach procursor set forth above

18E209

30 8t Antorney Deckat 3385000044
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Wi of triscetin added to Freely-flowable solid oy
solid peroxyeen Weach sticky and clunping Oddor of FAA
DrELITSey gg:}
Fregly- Sowalle selid
2 E-rmiy“ flowahie solid
3 Freely- Howable solid
4 Freelys flowahle solid Nong
5 Froely- Howable solid None
& Freoly- flowable selid Nong
7 Froely- Howable solid None
8 Freely- flowabde solid Nong
$.48 Freeby-flowable solid | None
9 Sticky and clumping Nans
8.1 Stivky and clumping 7 Hong
I Surprisingly, oven though waestin 5 8 lquid, the solid peroxygen bleach

precursor {100 g} could be blended with up to 845g of the triacetin to frm a freely-flowsahle
solid composition, without heeoming 8 stivky, non-flowabls prodact which would not powr casily

or wonld become a solid mass upon storage inside a conta

RIRET.
LU The solid perexygen bleaching and stain removal composition was eatoulated to

contain the following percentags of components, Hsted in Tabde XXIL

{50212

Comporkag 7 %
Sodiom carbonate, anhvidrous 24,14
Sedivm percarbonate 338G
Sodium sulfate decabydrate 1256
urfaetant (80% secivm dodecyibensene snifonate) 8,95
Triacetin 243
Total 160
{88213} Srsother unexpeeted rosult was that after storing the composition for over

one vear at ambiont temperatire, the composition still had not developed an ador of PAAL

{8214 These swrprising reselts ave iy conirast to the ouwrrent belief that a Hgwd acetyl
orccursor, such as trhacetin, conld not be utilized with 2 solid source of hydrogen pero xide i »

LA
i

Atomey Dok ‘; SIHEN0EMS
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non-chlorine peroxygen hleaching and staly removal composition, for as least two reasons. Plest,
when o non-chlorine peroxyveen blesching composition is used in residential and conmnerciad

- o

aundering applications, the product musi be a freely-flowable sohid. Typically. the aeetyl
precnssor in 2 nonschiorinated peroxygen bleach i presest in amounts up o W8 B was
helieved that Mending a Hguid at this Jevel with the other dey components of the aundry bleach
would create a sticky, chumping muass, rather than @ frecly-flowsble solid, and would thereior
not be acceptable 1o the wser. Second, it was assumed that o lquid acetyl precurser would
frtoract with the selid source of hydrogen peroxide aod any free water or water of orystaliization
assochated with other components, and thus form PAA in the product during stovage, before
being introduced to the aguenus bleaching mediun, The hgh volatility and strong odor of the

£ k

PAA would be inaccemable to the wser of such 8 produst,

{215 Example 17
jau216] Twes solid peroxygen bleaching and staln removal compositions were prepared

with the components Histed tn Table XX,

BB217] Table X311

Componsats of Composition & Yo Charge Welghts, g

Pramix 1 ' |

Sodiwn Percarbonate 13

NANSA HS 80 ' 1.8

Rodium Metasilivate {Anhydrous) 198

Sodinm Sulfise {Anhyvdrous) 4]

Trincetiny ” 4
Promix 2 '

Mineral T i i3

Sedinm Hydroxide Beads 4 ' 7 &4

Soda Ash | 18 240

SERTRIET DG %3 Atomey Dogkel 83084 {044
Bilittoner's Exhibit 1002

Clean Chemistry v. EnviroTech
IPR2025-01471 — Page 054



Components of Composition B %% {Charge Weights, g
‘ Prevax 1 ) '
- Sodiugg Percarbonale 3 19§
 NANSA HS %8 WI
' Sodinm Metasilionte {Anhydrous) {85 R
Sodiurm Sulfaie {Anhvdons) 43 645
Triscetin 4 ' &0
Pramix 2 ' B
 Mineral Qi i 1S
- Sodimm Hydrexidse Reads 2 30
 Sode Ash - 16 240
Baig in both cases, Premix 1 was propared by kneading the WANSA HS 90 {a sodium

dodeevlbenzenesulforate surfantant) with the sodium suifate. The sodiwe sulfite helped treak
ap the stivky sarfactant efficiently. Then, the sodium pervarbonaie, the sodinm metasilicate, and
the triacetin were added and mixed by hand.

{219 Tn both cases, Premix 2 was propared by mixing the sodiun hydeoxide beads with
the minerdd oil o afford & well-coated mixture, with some free-standing nuneral o remaining.
Roda ash was hlended in portions to take up the excess liquid and to provide g free-Howing solid
mixture,

LRI Preanix 3 was blonded in portions nto Fromix 1, and the final solid composition
wis mixed well by hand,

LRI § Beth compositions A and B, which were held In uncoverad bowls at ambient
fomperature afler prepacativn, exhibited slow welght gainy over e, most tikely due o
shsorbance of water fom the mir. Bach composition had gatned 24% of its ttdal welght over a
period of three days.

182221 Neither composition exhibiied sigoificant sxothernde behavior.  However,

pomposition A was hotter &t the end of preparation and cocled mnre stowly than compositien B

The femperature of compostiion & was £3°F immediately afler preparation, rose o 88°%F over the
ERANIR DO 3% Asormy Docker: B308HIG0S
¢ t Hoowy B oner's Exhibit 1002
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sext ton mimmes, and then fell slowly to 74°F. The tomperatwre of consposition B was SO°F

inumedintely afler preparation, rose 1 BI°F over the nest twenty wrimutes, and ther fell slowly to

G5°F,

{22y The solid perovygen blesching and Staln removal composition desorited above
may be used gs follows,

{324 First, the solid peroxygen, composition is ntroduced to an agueous medium that

s weed for bleaching or stain removel of at least one article contalned within the agquoous
mediun, For blesching of laundry arficles, showt 5g of bleaching composition s introduced e
avery liter of water used in the Weaching cvele. For home use, the bleaching composition gan be
sddded manually 8t the start of the wash, For commerncial laundey systems, the bleaching
composition may be introduced just before the blesching eyele, toward the end of the wash and

t

following the soll remaval oyole

Yord

1 most commereial and residential laundry  machines,
hicaching oveles are typically about 10-15 minutes,

RIS Second, the composition 18 allowed to dissolve and react 1o form the bleaching
medium comtaining PAA. The solid source of hydrogen peroxide, such as sodiam percarbonate,
sond the solid source of alkalinity, such as sodhen hydroxide, dissabve in the leundry water and
cause the pH of the water to increase i above abott HLS,

{I226] While not wishing to be bound by theory, # s helleved that under slevated pH

swctitions, hvdrogen peroxide dissociates according to the following equation:

HoQp = Y+ HOy

B8IITY The perhydroxy! anion {HOL) then effects nuclgophilic substitytion reactions on
the varbonyl groups of iacetin, In & perhydrolysis reaction, to form PAA and 12 3-propanetriol

¢ laundry water would alse contain wnrencted bydrogen peroxide, unreadted

;u/

{glycering).
triacetin, and sodium hydroxide.

FEEIIISE DO 38 Astermy Qocket: $36Y
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IBUIARY Third, the sgueous solutions of PAA and the wrencted hydiogen perocdde are
mived for sufSclen time to offect Meseling or stain ramoval of the articlss contained within the
aqueous medium, Both commercial and residential Weaching eycles are about 115 minutes,
[BG229] Fourth, the article is riosed with fresh water so that It becomes substantially free
af PAA and the unrescted hydroges peroxide, the glveerine, the unreacted triscetin, and the
sadiom hydroxide. Generally, for 2 landered article, the washing machine 8 programmed o
erupty the bleaching medinm snd replace I with fresh water. The me chine can agitate the articles
with the rinse water 1o enhance the rigsing process.

IR Fifih, the atticle is allowed o dry. Any suitable means of drying the bleached
articles migy be empd loved. This fnchudes the use of contrifagal forees 1o mechanivally dewster
the articles peior to intradocing the wet artivles o another machine before the @ ticles are
numbled in a stroam of hot aie. Altermatively, the articles may be allowed to alr dey withou the
gse of externalbv-apphied heat,

eI Example 18

180233 Laundey swaiches werg made by cutting a tea towel into 30 equad 5 1 4 mech
sheets, They were then sepasated nto seven groups of seven swatches, Six of the groups were

stained and the seventh group was lef unstalned for comparison purposes. Five of the groups
thet were statned were stained by soaking them in one of the followving: Mack tea, black coltee,
ced wing, bloed {park), and acewns-exiracted chipropliytl, The sixth group of swatches was
stained by robbing them on green grass. After allowing the sialned swatches to dry, and belbre

challenging the stains, the swatches wire set aside for two months to aliow the staimns o sof v the

fabrie
£ PRXRIRRD00 58 Aiﬁ{ﬁ“@"}" gl?fw\\ 1> K3 {)\ RS
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{23 A solid prroxygen blesching and stain romoval composition (20 g) was prepared
by blendivg sodium perearhonate (104.0 g), wiacatin (R00 g), soda ash (80.01 ¢), and sodnan
hydroxide beads (8.00 g3 The Snal product was a freely-flowable solid,

{234} The compesition was tested usieg 1100 dilution at both 75°F and 14'F. The
initial pH was measwrsd aud the concentrations of FAA and hysdrogen pevoxide were ovaluated

&

using the method of 1.8, patent o, 7651724, AL cach temperatare, the somposition (1.0 g3 wa
weighed ou fmo a glass beaker (100 ml). To the beaker, city water {99 mL) was added while
mixing on a stir plate, The pH and PAA generation profile was then monitored over the sext 13-
13 rimustes to model the thmes of a typical low temperature and high tompesiure blesching
evcle. For olty water at TS'F, the injtial pH mecasured 112 and the PAA weasured highest a1 163
minates (123 ppom PAA and 1394 ppme hydrogen peroxidel, The test with ity water at | G4°F
had the same initial pHoof 112, but the PAA meusured highest at 3.5 misntes (133 ppm FAA
and 1494 pran Moy Table XXIV shows the amoum of FAA penersied end the amount of

hydrogen perogide remaining over dme at T8F at a pH of 112 Table XXV shows the anount

of PAA generated and the amourt of hydrogen perogide remaining over ime at 104%F ata pH ¢

(60235

Time (miag pom PAA | pen Hydrogen Peroaxide

i &1 7 137

3 106 - 1673

5.2 113 1694

7.3 21 157
10.5 S 1594
3.8 120 1547

CIRNIRE DOOY 57 rorsy Pagkes SSsg 0GR Lo
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{60236} Table XXV

Time (min} ppm PAA P &\&m? Peroxide
&3 73 1508
2.8 P2 1428
5.5 133 1494
1.8 132 1427
103 e | 1405

{237} The stain removad ability of the compasition was determined by comparing
treated swatches to control swatches {swatches washed o just oy watey for the same amourd of

time and at elevated tomperature) and son-stained swatches, The description of the swalches 8
set forth in Talde XXV Three stained swatches were used for sach text. The compusition (10,0

¢} was weighed into 2 beaker (3000 ml) To this beaker a messursd amowt of had water

(900 @) was added ot wnbient tomperatuee (84°F) The swatches were added o the solation

5.5

and agitated by mixing with a plastic slensd] for 10 minutes fo simulate a laundry bleaching
cvele.  Afler 10 minutes, the wash water was disonrded and & water rinse was performed by

adding fresh oity water { 1000.0 g} to the swatches and agitating for two mingles asing the same

plastic wtenatl,  The swatches wore inmediately romov ed from the heaker afler vinsiig, wrung
out by hand, and Iid to dev. These steps were then repested using water at an elevated
temperature {128°F)

{RRI3E] A pontrol swaich was obtained by taking one swatch at a tme from sach staig
group and wasking v elty water af an glevated tempenyinre {128°F) for 18 mimses in the same
manser 95 the treated swatches, After the wash, the swatchey were inunediately removed, wiung

out by e, and laid 1o dry

1802391 Pable XXV

FTEFRINOCS RAY Atreney i\‘i s§z ‘%‘mR EREEIES
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Type of Swatches Deacription

‘§ vatehes subjscied to bleaching for 10 minntes using bleaching

=

Treated Nwatches *
i o
rinidation with ivtacetin and a 2yminute rinse with hard watey

Q\mi s subiected 1o only an elevated temperature (120°F) hand

{Control Swatches
wate v“«\i‘ﬂ for 10 muinuies

Mon-Stained Swaiches MWon-alored swatches
{0248 The Blesching abitity of the tost swatches was obtained by visual comparissa of
the treated swaiches 1o the control swatches {treated with water only) and the nosstained

gk

ut 4 seale of U 14, with

o

swatches. The seale of blesching ability of the composition was rated
{1 ropresanting no spparert bleaching or stain romoval propertiss of the swaiches compared to the
control and 19 representing bleaching of swatches 1o the ordgingl color {Le., identical to the vone

statnsd swatches),  Three individuals rated the bleaching ability of the tincelin-containing

1 average vatings fowm the theee ndividuals are

»«/

formulation on the swaiches independently, T
sherwn B Table XXV

0241 Table

HBleaching Pormula Bleaching Pormula at

Tyre of Stain L BOF P2°F

Hlack Tea § )
Black Coftes 2 &

Red Wing 3 7

Blooad {paek) 3 3

Extracted

chiorophyll B {}

Cirasa Stains 8§ }

1243} It can be seen that, In gonsral, the composition displayed « | stain removal

propertios of elevated semperatire, Bxcellont stain removal properties ware obtained for black tea
angd black coffee, and more moderaie performance with red wine and blood, The composition

had virtually e offect on grass slains ov the chiorephyll plgment that was scetone-extracted frow

SRS S 24 Apgrmey Dok S8R HEGE
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{8243 The invention has beer described sbove with the reforense to the prefewed
easbodinients,  Those skilled o the art way envision other smbodiments sad variations of the

~

tnvention that fall within the scope of the claims,
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Claims

We olaim:

u/

L, A method of generating a non-equilibrium sohaion of perssetic aeid, comprising:
a. providing water;
b, ntroducing acetin and agquoous hydrogen peronide to the walen
< mixing the trigcetin and the squeous hydrogen peroxide with the water o

form & miklare;
& adding an agueous scures of s alkali metad oy earth alkall metal

hydixide o the mixture; and

£, forming & reaction medium comprising 2 non-equilibrivm solution of
peracetiv acid.
2. The methiad of olaim 1, wherein the triscetin and the agueous hydrogen peroxide are

introduced simudianesonsly,

3 The method of dlatny 1, whereln the irfacetin and the aguesus hydrogen peroxide are

ntroduced sequentially with oither one finst

4, The method of claim 1, whereln the provided water is an aquecns stream.

o3 The method of clatm 1, wherein the provided water is contained {0 2 mixing tank or olher
vesael,

SERAFBRONS &1 Atorney Bockst: B308/000044
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6. The method of claim 1, wherein the aguecns seurce of the afkali metal or earth alkal

metsl hydroxide fs sodium hydroxide

2 The methed of claim 6, wherein the sediun hydroide i3 about 1.829% o about 7.28%,
g. The method of elaim 1, whersin step {d) is performed simultaneou iy with step (b
8 The method of clalm 1, fether comprising allowing the resction medinm sefficient time

on of the hydrogen peroxide and the triscetiy info pemeetic acid,

!)2

o maximize the eony 2T

. The method of olaim 9, whereln the tme to masimize the conversion of the hydrogen
peroxide and the triscetin o peracetic acid is about 30 seconds 1o shout fve minutes.
Hoo The method of cldim 10, whersin the percent of triacetin that Is converted inie reracsHo

acid 1y about 30.9% 0 about 85,75,

i2 The method of clddm &, whereln the mole ratio of the sodium hydroxide to the hydrogen

prroxide to the tisootin is about 4. L3801,

13, The method of claim 1, whersein said s ¢ perfornied on g continuous

basis.

o The method of olaim 1, wherein said steps {2) throngh () are performed on an

one
it
o
e
™
s
=
(4
P
o
b3
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Me ihﬂkh S

disclosed.

waley, I ii

hydroxide.

These methods producs sob

These methods ¢

cerwration of

s, and then adding

Abhsdragt

non-egquilibrium solutions of peroxyscstic aeid are
sducing trinvetin and agqueous hydrogen peroxide to

an aquoous source of an alkali metal or earth alkali metal

erted rapidly and with @ high conversion rate lafe peraestic STOL R

&3 Anorasy Dockel: $588000044
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
14/681,938 04/08/2015 1615 730 8568/000044 14 1
CONFIRMATION NO. 5627
109932 FILING RECEIPT
Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor IR AR TRIR
000000074 735466

Sacramento, CA 95814
Date Mailed: 04/23/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Michael S. Harvey, Modesto, CA;
Jonathan N. Howarth, Modesto, CA;
Applicant(s)
Michael S. Harvey, Modesto, CA;
Jonathan N. Howarth, Modesto, CA;

Power of Attorney: The patent practitioners associated with Customer Number 109932

Domestic Priority data as claimed by applicant
This application is a DIV of 14/019,296 09/05/2013
which is a DIV of 13/065,553 03/24/2011 PAT 8546449

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 04/21/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/681,938

Projected Publication Date: 07/30/2015

Non-Publication Request: No
page 1 of 3
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Early Publication Request: No
** SMALL ENTITY **
Title

Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use
Preliminary Class

424
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/681,938
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A 300 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 14 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
% Independent * Minus | *** = _ OR M _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/681,938 04/08/2015 Michael S. Harvey 8568/000044
CONFIRMATION NO. 5627
109932 PUBLICATION NOTICE
Weintraub Tobin Chediak Coleman Grodin
400 Gaptol M 111 Floar L

Sacramento, CA 95814

Title:Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Publication No.US-2015-0208652-A1
Publication Date:07/30/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
14/681,938 04/08/2015 Michael S. Harvey 8568/000044 5627
109932 7590 12/07/2015 | EXAMINER

Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor
Sacramento, CA 95814

SHIAO, REI TSANG

| ART UNIT | PAPER NUMBER
1628

| NOTIFICATION DATE | DELIVERY MODE

12/07/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

bpaz@weintraub.com
abari @weintraub.com
amillemann @weintraub.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/681,938 HARVEY ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
REI-TSANG SHIAO 1628 ,S\l*gt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[XI Responsive to communication(s) filed on 4/8/2015.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-14 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7) X Claim(s) 1-14 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 4/8/2015 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other-
Paper No(s)/Mail Date ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Pe&"ﬁl frll-’gge?V\an%ate 9?31 116
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Application/Control Number: 14/681,938 Page 2
Art Unit: 1628

The present application is being examined under the pre-AlA first to invent

provisions.
DETAILED ACTION
1. Claims 1-14 are pending in the application.
Double Patenting
2. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude" granted by a patent
and to prevent possible harassment by multiple assignees. See In re Goodman, 11
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington,
418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

Claims 1-14 are rejected under the judicially created doctrine of obviousness-

type double patenting as being unpatentable over claim 1 of Harvey et al. US 8,546,449.
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Application/Control Number: 14/681,938 Page 3
Art Unit: 1628

Applicants claim a process of making a non-equilibrium solution of peracetic acid,
comprising steps (a)-(e), wherein step (b) is introducing triacetin and aqueous hydrogen
peroxide to the water, and triacetin and aqueous hydrogen peroxide are introduced
simultaneously or sequentially with either on first, see claims 1-3. Dependent claims 4-
14 further limit the processes, i.e., the ratio of sodium hydroxide to hydrogen peroxide to
the triacetin is about 4.2:3.8:1 in claim 12, and step (a) through (e ) are performed on a
continuous basis in claim 13.

Harvey et al. ‘449 claim a process of making a non-equilibrium solution of
peracetic acid, comprising steps (a)-(e), wherein step (b) is introducing hydrogen
peroxide-triacetin solution to the water (i.e., triacetin and aqueous hydrogen peroxide
are introduced simultaneously), see column 34. The ratio of sodium hydroxide to
hydrogen peroxide to the triacetin is about 4.2:3.8:1, and step (a) through (e ) are
performed on a continuous basis, see columns 35-36.

The difference between instant claims and Harvey et al. ‘449 is that the instant
step (b) is triacetin and aqueous hydrogen peroxide introducing simultaneously or
sequentially with either on first, while Harvey et al. ‘449 is triacetin and aqueous
hydrogen peroxide introducing simultaneously. Harvey et al. ‘449 processes inherently

overlap with the instant invention.

One having ordinary skill in the art would find the claims 1-14 prima facie obvious
because one would be motivated to employ the processes of Harvey et al. ‘449 to

obtain instant invention. Without un-expected results, Harvey et al. ‘449 processes
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Application/Control Number: 14/681,938 Page 4
Art Unit: 1628

render obviousness over the instant invention. Dependent claims 2-14 are also rejected
along with claim 1 under the obviousness-type double patenting.

The motivation to make the claimed processes derived from the known
processes of Harvey et al. ‘449 would possess similar yields to that which is claimed in

the reference.

Conclusion
Any inquiry concerning this communication or earlier communications from

the examiner should be directed to Rei-tsang Shiao whose telephone number is
(5671) 272-0707. The examiner can normally be reached on 8:30 AM - 5:00 PM.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Winston Shen, can be reached on (571)272-3157. The fax phone
number for the organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be obtained from
the Patent Application Information Retrieval (PAIR) system. Status information
for published applications may be obtained from either Private PAIR or Public
PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see hiip:/pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system,

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
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Application/Control Number: 14/681,938 Page 5
Art Unit: 1628

like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/REI-TSANG SHIAO/

Rei-tsang Shiao, Ph.D.
Primary Examiner
Art Unit 1628

November 19, 2015
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. . 14/681,938 HARVEY ET AL.
Notice of References Cited . .
Examiner Art Unit
REI-TSANG SHIAO 1628 Page 1 of 1
U.S. PATENT DOCUMENTS
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Michael S. Harvey, et al.
Serial No.: 14/681,938

Filing Date: April 8, 2015

For: Methods and Compositions for the

Generation of Peracetic Acid on Site
at the Point-of-Use

e N N N N N N N N N

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Art Unit: 1628
Examiner: Rei Tsang Shiao

February 2, 2016
Sacramento, California 95814

REPLY TO OFFICE ACTION

This reply is submitted in response to the non-final office action mailed on

December 7, 2015.

Remarks/Arguments begin on page 2 of this paper.

{2004069.DOC;} 1
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Remarks/Arguments

Applicants respectfully traverse the rejections in the Office Action and request
reconsideration.

The Examiner has rejected claims 1-14 under non-statutory obviousness-type
double patenting over claim 1 of U.S. patent no. 8,546, 449 to Harvey, et. al.

Applicants submit a terminal disclaimer with this reply to overcome the double
patenting rejection. Applicants request that the rejection be withdrawn and the claims be

allowed.

Date: February 2, 2016 Respectfully submitted,

By:_ /Audrey A. Millemann/

Audrey A. Millemann (Reg. No. 44,942)
Attorney for Applicants

Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mall, 11th floor

Sacramento, CA 95814

(916) 558-6033

{2004069.DOC;} 2 Attorney Dockf.}el\tll igggyg )(zﬁ‘l}bit 1002
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PTO/SB/26 (08-11)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 8568/000044

In re Application of: Michael S. Harvey, et. al.
Application No.: 14/681,938

Filed: April 8, 2015
For: Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

The owner*, _Enviro Tech Chemical Services, Inc. , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent No. 8,546,449 as the term of said prior patent is presently shortened

by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application
and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No._44,942

/Audrey A. Millemann/ February 2, 2016
Signature Date

Audrey A. Millemann
Typed or printed name

(916) 558-6033
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 24801738
Application Number: 14681938
International Application Number:
Confirmation Number: 5627

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at
the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Customer Number:

109932

Filer:

Audrey A. Millemann/Andrea Bari

Filer Authorized By:

Audrey A. Millemann

Attorney Docket Number: 8568/000044
Receipt Date: 02-FEB-2016
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Time Stamp: 19:42:44

Application Type:
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2 Terminal Disclaimer Filed Terminal_Disclaimer.pdf no 2

71184a5741275172f7tb6e7ff294cbe0350f3
509

Warnings:

Information:

Total Files Size (in bytes): 209605

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application Number Application/Control No. Qpplicar]t(st)_/Patent under
LT e
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER [] APPROVED Xl DISAPPROVED

Date Filed : 02/02/2016

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

/MANUEL SALDANA/

Below is what needs to be done to correct the defects:

A request under 37 CFR 1.46(c) to change the applicant needs to be filed, which is (1) a
request, signed by a 1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c)) that identifies
the “new” applicant in the applicant information, and is underlined since it is new, and
(3) a 8.73(c) statement showing chain of title to the new applicant. Along with the §
1.46(c) request we need a POA that gives power to the attorney who is signing the TD,
along with another copy of the TD, unless they file a TD that is signed by the applicant.

The terminal disclaimer identifies a party who is not the applicant (only for applications filed
on or after September 16, 2012; See FP 14.26.10):

For cases filed on/after 9/16/12, 37 CFR 1.321 specifies that only the applicant can disclaim,
and the terminal disclaimer must specify the extent of the applicant’s ownership.

U.S. Patent and Trademark Office
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Doc Code: PA.

C o= P PTOAIAEBZE {07-13)
Document Description; Power of Attorney Appeoved for uss Hhrough 11302014, OME 0657-0051
LS. Palent and Tradamark Office; U5, DEFARTMENT OF COMMERCE

Unidder the Paperwosk Reduction Act of 1985, ho parsons are required to respond to @ coliection of infarmation urless § mspisys a valid ()MB contnol s

POWER OF ATTORNEY BY APPLICANT

{ hereby revoke all previous mwers of atforney given in the application identified in gither the attached transmstta etter or '
the boxes below,

7777777 14/681,938 April 8, 20? 5

{Note: The boxes above may be Jeft blark if information ié provided on farm PFTOMAIAEBZA.)

} haraby appoint the Patent Praciitioner(s) associated with the followdng Customer Number as myfour atiornay(s) or agent(s), and
to bansact all businass in the United Stalea Patent and Trademark Office connectad therewith for the application referenced in
the gttached transmittal letter (form PTO/AIABRA) or identified above:

OR 109932

l:j I bersby appoint Practiionar{s} namead in the atfached list (form PTOMIABZC) as my!our attarneyls) or agerd(s), and lo fransact
alt business in the United States Patent and Trademark Office connectad therewith for the patent application referenced in the
attached ransmital tetter {form PT 03NM82A} or identifi ed above, {Nute Cumplete form PT(}:'AWQEC 3

Please recognize or change the correspundence address for the application :denﬂﬁed inthe attached trangmitial
jetter or the boxes above to:

- The address assaciated with the above-mentioned Customer Numbar
OR
D The address assaciated with Customer Number: | E

DR .
Firm or
Individual Name

Address

Gy ] | State N

Country o

 Talephone ) 7 7 {Emaii B ] B ' o

I am the Applicant {if the Applicant is a juristic entity, fst the Applicant name in the box)

D invantor or Joird nvantor {title not required below)
[j Lagal Representative of a Deceased or Legally Incapacitated Inventor {tille nat required betow)

Assignes or Parsorn o Whom the inventor is Under an Obligation o Assign {(provide signer's title If applicant is a juristic entity}

Person Who Otherwise Shows Sufficient Propristary interest {e.g., a pefition under 37 CFR 1.46{(b)(2) was granted int the
application or is concurrently being Rled with this dogument] {provide signer's fitle If applicant Is a juristic entity}
SIGNATURE of Applicant for Fatem‘.

Signature {/ }/ }/\A,ft/w '57”. M i Data (Oghnnal)iknna 192006

Name Michae! 3. Hawvay

Title Prasident & CEON Enwm Tech Chemlcai Semces. Inc

NOTE: Signature ~ This form must be s;gned by the appiucant in accordance with 37 OFR 1.33. Sea 37 CFR 1.4 for signaturs requirements
and certifications. i more than ane applicant, use multiple forms.

.Toial of 1 forms ars submitted.
TG collectian of Information i requinsd by 37 OFR 1,131, 1.82, and 1.33. T Itoratin 1o required 1o obialn or relain 3 heneiit by the publicwhich is io Hie {and by the

USPTO to procass) an application. Confidentiality is gsmad by 35 US.C. 182 and 37 GFR 1.11 and 1.14. This collechion is estimated lo take 3 minuiss to compiete,
including gatharing, prepsiing, and submiting the completad application form o the USPTOL Time will vary depanding upon the individus! case. Any sommanis on the amount
of fime you require tn complste this form andior suggestions for reducing this hurden, shoutd be sant to the Chief infurmation Oificer, U.5. Patant and Trademark Office, U5,
Departnant of Commerce, P.O. Box 1450, Alexandsia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Commissioner
for Patents, P.0O. Box 1450, Alexandris, VA 223131450,

if you need assistarics in compiating the form, calt $-800-PTO-9189 and select oplion 2,
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Electronic Acknowledgement Receipt

EFS ID: 25539036
Application Number: 14681938
International Application Number:
Confirmation Number: 5627

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at
the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Customer Number:

109932

Filer:

Audrey A. Millemann/Andrea Bari

Filer Authorized By:

Audrey A. Millemann

Attorney Docket Number: 8568/000044
Receipt Date: 19-APR-2016
Filing Date: 08-APR-2015

Time Stamp: 21:28:16

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
R t_to_Ch Applicant 59360
1 Transmittal Letter equest_to_ . ange_Applican no 2
_Print.pdf
e0c865fe52d856fb862a8895d4b5a3c72ad
18c0b
Warnings:

Information:
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1661299
2 Application Data Sheet ADS_print_w_underline.pdf no 8

15c4f4f09cb33d50b137276f9balee1f61006)
diee

Warnings:

Information:

This is not an USPTO supplied ADS fillable form

146690
Statement_Print.pdf no 3

183791437f3b040cfc344717a83c6e07d760)
See2

Assignee showing of ownership per 37
CFR3.73

Warnings:

Information:

120993
4 Transmittal Letter POA_Transmittal_Print.pdf no 1

9cb543c7f5fae93f35296243b1a5f7226aabg
aea

Warnings:

Information:

380238
5 Power of Attorney POA_print.pdf no 1

11c8c8fA5fbff88520358e738b9ad2c2dcfbO]
e30

Warnings:

Information:

Total Files Size (in bytes): 2368580

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Michael S. Harvey, et al. )
)
Serial No.:  14/681,938 ) Art Unit: 1628
) Examiner: Rei Tsang Shiao
Filing Date: April 8, 2015 )
)
For: Methods and Compositions for the )
Generation of Peracetic Acid On Site
at the Point-of-Use )
)

April 19, 2016
Sacramento, California 95814
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST TO CHANGE APPLICANT TO ASSIGNEE

Pursuant to 37 CFR section 1.46(c), Enviro Tech Chemical Services, Inc., the assignee of
a 100% interest in this application, hereby requests that the Applicant be changed to assignee
Enviro Tech Chemical Services, Inc. Assignee submits the following documents to change the
Applicant to Assignee:
1. Updated Application Data Sheet showing the changes in underlining;
2. Transmittal for Power of Attorney;
3. Power of Attorney by Applicant signed by the assignee Enviro Tech Chemical

Services, Inc.; and
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4. Statement Under 37 CFR 3.73(c).

Date: April 19, 2016 Respectfully submitted,

/Audrey A. Millemann/
Audrey A. Millemann (Reg. No. 44,942)
Attorney for Applicant
Weintraub Tobin
Law Corporation
400 Capitol Mall, 11th floor
Sacramento, CA 95814
(916) 558-6033
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 8568/000044

Application Data Sheet 37 CFR 1.76

Application Number 14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Residence Information (Select One) (@ US Residency (O Non US Residency (O Active US Military Service
City State/Province Country of Residencd

Mailing Address of Inventor:

Address 1

Address 2

City | | State/Province
Postal Code | | Country!

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Addbutton.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number
Email Address

Application Information:

Title of the Invention Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use
Attorney Docket Number| 8568/000044 Small Entity Status Claimed [x]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 8568/000044

Application Data Sheet 37 CFR 1.76

Application Number 14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

il
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

[] 35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will notbe the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing

this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Addbutton.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

.. Attorney Docket Number | 8568/000044
Application Data Sheet 37 CFR 1.76

Application Number 14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 118(b) and 37 CFR 1.55., When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (P l e information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Coyle {if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Addbutton.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

.. Attorney Docket Number | 8568/000044
Application Data Sheet 37 CFR 1.76

Application Number 14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority
to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A
in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application
(see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-outof the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLYreviewed and processed with the INITIALfiling of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authorityto provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

B. Search Results from U.S. Application to EPO- Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authorityto provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOTauthorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOTauthorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 8568/000044

Application Data Sheet 37 CFR 1.76

Application Number 14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(@ Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name Enviro Tech Chemical Sevices, Inc.

Mailing Address Information For Applicant:

Address 1 500 Winmore Way

Address 2

City Modesto State/Province
Country | US Postal Code 95358
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 8568/000044

Application Data Sheet 37 CFR 1.76

Application Number 14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE:This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIALfiling of the application andeither box A or B is notchecked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c). This Application Data Sheet mustbe signed by a patent
practitioner if one or more of the applicants is a juristic entity(e.g., corporation or association). If the applicant is two or
more joint inventors, this form must be signed by a patent practitioner, alljoint inventors who are the applicant, or one or
more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of

all joint inventor-applicants. See 37 CFR 1.4(d) for the manner of making signatures and certifications.
Signature |/Audrey A. Millemann/ Date (YYYY-MM-DD)| 2016-04-19
First Name | Audrey Last Name | Millemann Registration Number | 44942

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

8568/000044

Application Number

14/681,938

Title of Invention | Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.12
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b}(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5.  Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7.  Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9.  Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.

Petitioner’s Exhibit 1002
Clean Chemistry v. EnviroTech
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Enviro Tech Chemical Services, Inc.

Application No./Patent No.: 14/681,938 Filed/Issue Date: 4/8/2015

Titled: Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

Enviro Tech Chemical Services, Inc. _a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: Michael S. Harvey & Jonathan N. Howarth To: Enviro Tech Chemical Services, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 026598 , Frame 0915 , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 andpelaeiowérs Exhibit 1002

Clean Chemistry v. EnviroTech
IPR2025-01471 — Page 118



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1){i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Audrey A. Millemann/ April 19, 2016

Signature Date

Audrey A. Millemann 44942

Printed or Typed Name Title or Registration Number
[Page 2 of 2]

Petitioner’s Exhibit 1002
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

Petitioner’s Exhibit 1002
Clean Chemistry v. EnviroTech
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Doc Code: PA..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number 14/681,938

Filing Date April 8, 2015

First Named Inventor

Michael S. Harvey

Title Methods and Compositions for the Generation of Peracetic Acid On Site at
the Point-of-Use

Art Unit 1628

Examiner Name Rei Tsang Shiao

Attorney Docket Number |8568/000044

SIGNATURE of Applicant or Patent Practitioner

Signature /Audrey A. Millemann/

Date (Optional)

April 19, 2016

Name

Audrey A. Millemann

Registration
Number

44942

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

v

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and seledPetitinfer’s Exhibit 1002
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 14681938
Filing Date 08-Apr-2015
First Named Inventor Michael Harvey
Attorney Docket Number 8568/000044

Title of Invention

Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-
Use

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Enviro Tech Chemical Services, Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

8546449

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaipegitiofieass Exhibit 1002
Clean Chemistry v. EnviroTech
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 44942

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
Ignature /Audrey A. Millemann/

Name Audrey A. Millemann

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

Petitioner’s Exhibit 1002
Clean Chemistry v. EnviroTech
IPR2025-01471 — Page 123




Electronic Patent Application Fee Transmittal

Application Number:

14681938

Filing Date:

08-Apr-2015

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at

the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Filer: Audrey A. Millemann/Andrea Bari
Attorney Docket Number: 8568/000044
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Statutory or Terminal Disclaimer 2814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Petitioner’s Exhibit 1002
Clean Chemistry v. EnviroTech
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160

Petitioner’s Exhibit 1002

Clean Chemistry v. EnviroTech
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 14681938
Filing Date: 08-Apr-2015

Applicant/Patent under Reexamination: Harvey et al.

Electronic Terminal Disclaimer filed on  April 19, 2016

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office

Petitioner’s Exhibit 1002
Clean Chemistry v. EnviroTech
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Electronic Acknowledgement Receipt

EFS ID: 25539067
Application Number: 14681938
International Application Number:
Confirmation Number: 5627

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at
the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Customer Number:

109932

Filer:

Audrey A. Millemann/Andrea Bari

Filer Authorized By:

Audrey A. Millemann

Attorney Docket Number: 8568/000044
Receipt Date: 19-APR-2016
Filing Date: 08-APR-2015

Time Stamp: 21:40:14

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $160

RAM confirmation Number 6715

Deposit Account 501176
Authorized User BARI, ANDREA

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination Bﬂé@iﬂﬁ'ﬁe‘éﬁxm?it 1002

Claan-Char
LICAIT uTTeTIIn
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Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

33391

1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2
00c0d3f18025a6abcf0a394712698ac3235¢]

Warnings:

Information:

30323
2 Fee Worksheet (SB06) fee-info.pdf no 2

6390962a01cfbcf32f6e48eaeel 156f4a4a21
62d

Warnings:

Information:

Total Files Size (in bytes): 63714

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner’s Exhibit 1002
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Michael S. Harvey, et al.
Serial No.: 14/681,938

Filing Date: April 8, 2015

For: Methods and Compositions for the

Generation of Peracetic Acid on Site
at the Point-of-Use

e N N N N N N N N N

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Art Unit: 1628
Examiner: Rei Tsang Shiao

April 19, 2016
Sacramento, California 95814

SUPPLEMENTAL REPLY TO OFFICE ACTION

This supplemental reply is submitted in response to the non-final office action

mailed on December 7, 2015. This supplemental reply is timely as it is filed with a

petition for extension of time.

Remarks/Arguments begin on page 2 of this paper.

{2045649.DOC;} 1

Attorney Dockgy No, 8268/0000 it 1002
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Remarks/Arguments

Previous Reply filed Feb. 2, 2016

A previous reply to this office action was filed on Feb. 2, 2016 by the original
applicants Michael S. Harvey and Jonathan N. Howarth, the inventors of this application.
That reply included a Terminal Disclaimer of U.S. patent no. 8,546, 449 signed by Enviro
Tech Chemical Services, Inc., the 100% assignee of this patent application.

In reviewing the PTO’s transaction history and image file wrapper for this
application, on April 12, 2016, applicants’ attorney discovered that the PTO had entered
an Internal Document on March 14, 2016 that disapproved the Terminal Disclaimer that
had been filed on Feb 2, 2016. The Internal Document states that the assignee cannot
sign the terminal disclaimer as it is not the applicant. The Internal Document further
states that the assignee must file: a request under 37 CFR 1.46(c) to change the applicant
to the assignee, a corrected ADS identifying the new applicant, a statement under 37 CFR
3.73(c) showing the chain of title to the new applicant, a new power of attorney from the

new applicant, and a new terminal disclaimer.

This Supplemental Reply

In response to the Internal Document, Enviro Tech Chemical Services, Inc., the
100% assignee of this application, is submitting herewith: a request under 37 CFR
1.46(c) to change the applicant to the assignee; a corrected ADS identifying with
underlining the assignee as the new applicant and related information; a statement under
37 CFR 3.73(c) showing the chain of title to the assignee as the new applicant; a new
power of attorney from the assignee as the new applicant; and a new terminal disclaimer
signed by attorney for the assignee applicant.

In addition, applicant restates the remarks that were submitted in the Reply filed
on Feb. 2, 2016, as follows:

{2045649.DOC;} 2 Attorney Dockf.}g\tll iggg§/g Qﬁ?bit 1002
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Applicant respectfully traverses the rejections in the Office Action and requests
reconsideration.

The Examiner has rejected claims 1-14 under non-statutory obviousness-type
double patenting over claim 1 of U.S. patent no. 8,546, 449 to Harvey, et. al.

Applicant submits a terminal disclaimer with this reply to overcome the double
patenting rejection. Applicant requests that the rejection be withdrawn and the claims be

allowed.

Date: April 19, 2016 Respectfully submitted,

By:_ /Audrey A. Millemann/

Audrey A. Millemann (Reg. No. 44,942)
Attorney for Applicant

Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mall, 11th floor

Sacramento, CA 95814

(916) 558-6033

{2045649.DOC;} 3 Attorney Dockf.}el\tll igggyg )(zﬁ‘l}bit 1002
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Electronic Patent Application Fee Transmittal

Application Number: 14681938

Filing Date: 08-Apr-2015

Methods and Compositions for the Generation of Peracetic Acid On Site at

Title of Invention: the Point-of-Use

First Named Inventor/Applicant Name: Michael S. Harvey
Filer: Audrey A. Millemann/Andrea Bari
Attorney Docket Number: 8568/000044

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)
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Electronic Acknowledgement Receipt

EFS ID: 25539085
Application Number: 14681938
International Application Number:
Confirmation Number: 5627

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at

the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Customer Number:

109932

Filer:

Audrey A. Millemann/Andrea Bari

Filer Authorized By:

Audrey A. Millemann

Attorney Docket Number: 8568/000044
Receipt Date: 19-APR-2016
Filing Date: 08-APR-2015

Time Stamp: 21:48:18

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $300

RAM confirmation Number 6733

Deposit Account 501176
Authorized User BARI, ANDREA

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination Bﬂé@iﬂﬁ'ﬁe‘éﬁxm?it 1002
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Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
. . 86096
1 Amendment/Req. Reconsideration-After] Supplemental_Reply_to_OA_P no 3
Non-Final Reject rint.pdf
23db49acc89d3684dbf7859498dd1d9chd
0c3e85
Warnings:
Information:
30451
2 Fee Worksheet (SB06) fee-info.pdf no 2
5cf71f26¢70a833d67cfb5a65479514939fdf|
219
Warnings:
Information:
Total Files Size (in bytes): 116547

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
14/681,938 04/08/2015 Michael S. Harvey 8568/000044 5627
109932 7590 04/22/2016 | EXAMINER

Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor
Sacramento, CA 95814

SHIAO, REI TSANG

| ART UNIT | PAPER NUMBER
1628

| NOTIFICATION DATE | DELIVERY MODE

04/22/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

bpaz@weintraub.com
abari @weintraub.com
amillemann @weintraub.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/681,938 HARVEY ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
REI-TSANG SHIAO 1628 ,S\ltgt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 2/2/2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)X] This action is FINAL. 2b)[] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-14 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-14 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 4/8/2015 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) I:l oth
Paper No(s)/Mail Date ther

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary cl gﬁg !ofr%eagersr\ﬁm|mat 9 ﬁ0314A1
ean emistry v nV|ro ec
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Application/Control Number: 14/681,938 Page 2
Art Unit: 1628

The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
1. Amendment including a terminal disclaimer in the amendment filed on 2/02/2016
is acknowledged. However, the terminal disclaimer has not been approved in the

Office, see reasons bellows:

The terminal disclaimer identifies a party who is not the applicant (only for applications filed on or
after September 16, 2012; See FP 14.26.10): For cases filed on/after 9/16/12, 37 CFR 1.321 specifies
that only the applicant can disclaim, and the terminal disclaimer must specify the extent of the applicant's
ownership. Below is what needs to be done to correct the defects:

A request under 37 CFR 1.46(c) to change the applicant needs to be filed, which is (1) a
request, signed by a 1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c)) that identifies
the "new" applicant in the applicant information, and is underlined since it is new, and
(3) a 3.73(c) statement showing chain of title to the new applicant. Along with the §

1.46(c) request we need a POA that gives power to the attorney who is signing the TD,
along with another copy of the TD, unless they file a TD that is signed by the applicant.

2. Claims 1-14 are pending in the application.

Responses to Amendments/Arguments

3. Since the terminal disclaimer against Harvey et al. ‘449 has not been approved in

the Office, therefore the rejection of claims 1-14 under the obviousness-type double
patenting over Harvey et al. ‘449 is maintained. Applicants are requested to file
another terminal disclaimer to overcome the rejection.

4, This action is a final rejection and is intended to close the prosecution of this
application. Applicant’s reply under 37 CFR 1.113 to this action is limited either to an
appeal to the Patent Trial and Appeal Board or to an amendment complying with the
requirements set forth below.

If applicant should desire to file an amendment, entry of a proposed amendment

after final rejection cannot be made as a matter of right unless it merely cancels claims
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Application/Control Number: 14/681,938 Page 3
Art Unit: 1628

or complies with a formal requirement made earlier. Amendments touching the merits
of the application which otherwise might not be proper may be admitted upon a
showing a good and sufficient reasons why they are necessary and why they were
not presented earlier.

A reply under 37 CFR 1.113 to a final rejection must include the appeal from, or
cancellation of, each rejected claim. The filing of an amendment after final rejection,
whether or not it is entered, does not stop the running of the statutory period for reply
to the final rejection unless the examiner holds the claims to be in condition for
allowance. Accordingly, if a Notice of Appeal has not been filed properly within the
period for reply, or any extension of this period obtained under either 37 CFR 1.136(a)
or (b), the application will become abandoned.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Rei-tsang Shiao whose telephone number is (571)
272-0707. The examiner can normally be reached on 8:30 AM - 5:00 PM. If attempts
to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Winston Shen, can be reached on (571)272-3157. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from

the Patent Application Information Retrieval (PAIR) system. Status information

for published applications may be obtained from either Private PAIR or Public
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Application/Control Number: 14/681,938 Page 4
Art Unit: 1628

PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see htip:/pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system,
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.
/REI-TSANG SHIAO/
Rei-tsang Shiao, Ph.D.
Primary Examiner
Art Unit 1628

April 14, 2016

Petitioner’s Exhibit 1002
Clean Chemistry v. EnviroTech
IPR2025-01471 — Page 140



Application/Control No.

Applicant(s)/Patent under

Index of Claims Reexamination
14/681,938 HARVEY ET AL.
Examiner Art Unit
REI-TSANG SHIAO 1628
v | Rejected _| (Th r%l;?ql;;:lemderal) N Non-Elected A Appeal
=| Allowed = Restricted I | Interference (0] Objected
Claim Date Claim Date Claim Date
5| & |2 5| 2 5| &
c | o= S| o = =)
L 6 g L 6 L 6
1 [+ 51 101
2 | 52 102
3 | 53 103
4 |V 54 104
5 |V 55 105
6 |V 56 106
7 [V 57 107
8 |V 58 108
9 |V 59 109
10 |V 60 110
11|V 61 111
12 |V 62 112
13 |V 63 113
14 | 64 114
15 65 115
16 66 116
17 67 117
18 68 118
19 69 119
20 70 120
21 71 121
22 72 122
23 73 123
24 74 124
25 75 125
26 76 126
27 77 127
28 78 128
29 79 129
30 80 130
31 81 131
32 82 132
33 83 133
34 84 134
35 85 135
36 86 136
37 87 137
38 88 138
39 89 139
40 20 140
41 91 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
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48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office

Part of Paper No. 20160314
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/681,938 04/08/2015 Michael S. Harvey 8568/000044
CONFIRMATION NO. 5627
109932 POA ACCEPTANCE LETTER
Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor LR
Sacramento, CA 95814
Date Mailed: 05/02/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/19/2016.
The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/enguyen/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
14/681,938 04/08/2015 1628 730 8568/000044 14 1
CONFIRMATION NO. 5627
109932 CORRECTED FILING RECEIPT
Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor AR LR AT S A A RRIT

Sacramento, CA 95814
Date Mailed: 05/02/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Michael S. Harvey, Modesto, CA;
Jonathan N. Howarth, Modesto, CA;
Applicant(s)
Enviro Tech Chemical Sevices, Inc., Modesto, CA,;

Power of Attorney: The patent practitioners associated with Customer Number 109932

Domestic Priority data as claimed by applicant
This application is a DIV of 14/019,296 09/05/2013
which is a DIV of 13/065,553 03/24/2011 PAT 8546449

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/21/2015

page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/681,938

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use
Preliminary Class

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
109932 7590 05/1012016
Weintraub Tobin Chediak Coleman Grodin SHIAO, REI TSANG
400 Capitol Mail, 11th Floor
Sacramento, CA 95814 | ART UNIT PAPER NUMBER |
1628
DATE MAILED: 05/10/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NoO.
14/681,938 04/08/2015 Michael S. Harvey 8568/000044 5627

TITLE OF INVENTION: Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 08/10/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

109932 7590 05/10/2016
Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Sacramento, CA 95814
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/681,938 04/08/2015 Michael S. Harvey 8568/000044 5627
TITLE OF INVENTION: Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 08/10/2016
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SHIAO, REI TSANG 1628 514-557000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/681,938 04/08/2015 Michael S. Harvey 8568/000044 5627
| EXAMINER |
109932 7590 05/10/2016
Weintraub Tobin Chediak Coleman Grodin SHIAO, REI TSANG
400 Capitol Mail, 11th Floor
Sacramento, CA 95814 | ART UNIT PAPER NUMBER |

1628

DATE MAILED: 05/10/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential vioReititi ohéave Exhibitti@02
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Application No. Applicant(s)
14/681,938 HARVEY ET AL.
H HH i i AlA (First Inventor to File)
Notice of Allowability E’S?'S"KLG SHIAG f‘gtzg"“ Statuis
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to amendment filed on 4/19/2016.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-14. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hite:/vww. usnlo.gov/ipatents/inil_evenis/pph/index.jsp or send an inquiry to PPHfeedback@usplo.ooyv .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[d Al b)[] Some *c)[] None of the:
1. [] Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/REI-TSANG SHIAQ/
Primary Examiner, Art Unit 1628

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160429
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Application/Control Number: 14/681,938 Page 2
Art Unit: 1628

The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
1. Amendment including a terminal disclaimer in the amendment filed on 4/19/2016
is acknowledged.
2. Claims 1-14 are pending in the application.

Reasons for Allowance
3. Since the terminal disclaimer against Harvey et al. ‘449 has been filed and

approved in the Office, the rejection of claims 1-14 under the obviousness-type double
patenting over Harvey et al. ‘449 has been overcome in the amendment filed on
4/19/2016

4. Claims 1-14 are neither anticipated nor rendered obvious over the art

of record, and therefore are allowable. A suggestion for modification of a reference to

obtain the instant methods of use has not been found. Claims 1-14 are allowed.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance”.

Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Rei-tsang Shiao whose telephone number is (571) 272-
0707. The examiner can normally be reached on 8:30 AM - 5:00 PM. If attempts to

reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Winston
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Application/Control Number: 14/681,938 Page 3
Art Unit: 1628

Shen, can be reached on (571)272-3157. The fax phone number for the organization

where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from
the Patent Application Information Retrieval (PAIR) system. Status information
for published applications may be obtained from either Private PAIR or Public
PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see hitp:/pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system,
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.
/REI-TSANG SHIAQ/
Rei-tsang Shiao, Ph.D.
Primary Examiner
Art Unit 1628

April 29, 2016
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Michael S. Harvey, et al.

Art Unit: 1628
Examiner: Rei Tsang Shiao

Serial No.: 14/681,938
Filing Date: April 8, 2015
For: Methods and Compositions for the

Generation of Peracetic Acid on Site
at the Point-of-Use

e N N N N N N N N N

April 19, 2016
Sacramento, California 95814
Mail Stop Amendment /REI TSANG  SHIAO/
Commissioner for Patents
P.O. Box 1450 04/29/2016
Alexandria, VA 22313-1450 entered

SUPPLEMENTAL REPLY TO OFFICE ACTION

This supplemental reply is submitted in response to the non-final office action
mailed on December 7, 2015. This supplemental reply is timely as it is filed with a
petition for extension of time.

Remarks/Arguments begin on page 2 of this paper.

{2045649.DOC;} 1 Attorney D°°kf¥§‘{ﬁ-.§,5,2§/2 Q#bit 1002
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Search Notes

Application/Control No.

Applicant(s)/Patent under
Reexamination

14/681,938 HARVEY ET AL.
Examiner Art Unit
REI-TSANG SHIAO 1628

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

SEARCHED
Class Subclass Date Examiner
514 557 4/29/2016 R.S.

DATE

EXMR

EAST class/subclass

4/29/2016

R.S.

INTERFERENCE SEARCHED

Class

Subclass

Date

Examiner

514/557

4/29/2016

R.S.

U.S. Patent and Trademark Office

Part of Paper No. 20160429

Petitioner’s Exhibit 1002
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

iRef # {Hits iSearch Query DBs \Default Operator iiPlurals {Time Stamp
i1 11966 §(514/557).0CLS. §USPAT; USOCR {{OR HOFF  12016/04/29 09:21 |

EAST Search History (I nterference)

iRef # {Hits iSearch Query iDBs :Default Operator iPlurals Time Stamp
il2 11834 §(514/557).0CLS. JUSPAT {OR HOFF  12016/04/29 09:21 |

4/29/2016 9:22:22 AM
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;445143 HARVEY ET AL.
REI-TSANG SHIAO 1628

CPC
Symbol Type Version
AO1N F 2013-01-01
C11D | 2013-01-01
C11D | 2013-01-01
AO1N | 2013-01-01
C11D | 2013-01-01
C11D | 2013-01-01
DoéL | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
AO1N : 37 | 1 1 2013-01-01
AO1N 37 | 1 2 2013-01-01
AO1N 59 | 1 3 2013-01-01
AO1N 2300 A 1 4 2013-01-01
AO1N 59 | 2 1 2013-01-01
AO1N 37 | 2 2 2013-01-01
AO1N 2300 A 2 3 2013-01-01
NONE

Total Claims Allowed:

14
(Assistant Examiner) (Date)
/REI-TSANG SHIAO/
Primary Examiner.Art Unit 1628 04/29/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE
U.S. Patent and Trademark Office Part of Paper No. 20160429
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14681938 HARVEY ET AL.
MLANIHWRIED (===
REI-TSANG SHIAO 1628
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
514 557 Al s K 31/19 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE

Total Claims Allowed:

14
(Assistant Examiner) (Date)
/REI-TSANG SHIAO/
Primary Examiner.Art Unit 1628 04/29/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20160429

Petitioner’s Exhibit 1002
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;445143 HARVEY ET AL.
REI-TSANG SHIAO 1628
O Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

11 11

12 12

13 13

14 14
NONE

Total Claims Allowed:
14
(Assistant Examiner) (Date)
/REI-TSANG SHIAO/
Primary Examiner.Art Unit 1628 04/29/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE
U.S. Patent and Trademark Office Part of Paper No. 20160429
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

1(_)9932 _7590 . 05/1012016 . I hereby certify that this Fee(s) Transmittal is being deposited with the United
Weintraub Tobin Chediak Coleman Grodin S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an anelo;{e
. . addressed to the Mail Stop ISSUE FEE address above, or being facsimile
400 CapltOl Mail, 11th Floor transmitted to the USPTO (571) 273-2885, on the date indicated below.
Sacramento, CA 95814
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/681,938 04/08/2015 Michael S. Harvey 8568/000044 5627
TITLE OF INVENTION: Methods and Compositions for the Generation of Peracetic Acid On Site at the Point-of-Use
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 08/10/2016

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SHIAO, REI TSANG 1628 514-557000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list .
CFR 1.363). 1 Audrey A. Millemann

(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. » Weintraub Tobin

(2) The name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Enviro Tech Chemical Services, Inc. Modesto, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
&l Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies & The director is hereby authorized to charge the re(%tlired fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 501176 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Audrey A. Millemann/ Date_May 17, 2016

Audrey Millemann 44942

Typed or printed name Registration No.
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Electronic Patent Application Fee Transmittal

Application Number:

14681938

Filing Date:

08-Apr-2015

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at

the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Filer: Audrey A. Millemann/Andrea Bari
Attorney Docket Number: 8568/000044
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 2501 1 480 480
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFS ID: 25805868

Application Number: 14681938

International Application Number:

Confirmation Number: 5627

Methods and Compositions for the Generation of Peracetic Acid On Site at

Title of Invention: the Point-of-Use

First Named Inventor/Applicant Name: Michael S. Harvey
Customer Number: 109932
Filer: Audrey A. Millemann/Andrea Bari
Filer Authorized By: Audrey A. Millemann
Attorney Docket Number: 8568/000044
Receipt Date: 17-MAY-2016
Filing Date: 08-APR-2015
Time Stamp: 17:57:07
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 4829

Deposit Account 501176
Authorized User BARI, ANDREA

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination Bﬂé@iﬂﬁ'ﬁe‘éﬁxm?it 1002

Claan-Char
LICAIT uTTeTIIn
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Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

82611
1 Issue Fee Payment (PTO-85B) Issue_Fee_Transmittal.pdf no 1

2a07a2ea74578552fc400655734a73b2e70

Warnings:

Information:

30298
2 Fee Worksheet (SB06) fee-info.pdf no 2

08fb8d7cc4d7636724f936257700928080b
a2348

Warnings:

Information:

Total Files Size (in bytes): 112909

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/681,938 06/14/2016 9363997 8568/000044 5627
109932 7590 05/25/2016

Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mail, 11th Floor
Sacramento, CA 95814

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Michael S. Harvey, Modesto, CA;
Enviro Tech Chemical Sevices, Inc., Modesto, CA;
Jonathan N. Howarth, Modesto, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/681938

Filing Date 04/08/2015

First Named Inventor Michael S. Harvey

Title Methods and compositions for the generation of peracetic acid on site at the
point-of-use

Art Unit 1628

Examiner Name Not ASSig ned

Attorney Docket Number || ZA-273-DIV2 (LP3623US03)

SIGNATURE of Applicant or Patent Practitioner

Signature /tlmothy a CaSS|dy/ Date (Optional)
Name Timothy A. Cassidy Eﬁﬁiﬁéﬁ“on

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/ *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and sele(Petitioher’s Exhibit 1002
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Doc Code: PA..

PR . PFTO/AIAMR2B (07-13)
Document Descriplion: FPower of Altorney Approved for use through GB/31/2021. OMB DBS1- G038
4.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are requirad to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of altomey given in the application identified in either the atlached transmitial ielter or
the boxes balow.

Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/BZA)

i heraby appoint the Patent Practitioner(s) associated with the following Customer Number as mylour atiorney(s) or agent(s}, and
1o transact all business in the Uniled Siates Patent and Trademark Office connecied therewith for the application referenced in
the attached transmiital letier form PTO/AIAIRZA) or ideniified above:

OR 22827

D i hereby appoint Practifioner(s) named in the altached list (form PTO/ARIABZC) as myviour allorngy({s) or ageni{s}, and 1o transact
alf business in the Unilted States Patent and Trademark Office connecled therewith for the patent application referenced in the
attached ransmittal letter form PTO/AIA/BZA) or identified above. (Note: Complets form PTO/AIABZC)

Please recognize or change the correspondence address for the application identified in the attached transmittal
fettor or the boxes above to:

D The address associated with the above-mentioned Customer Number
OR

m The address associated with Customer Number: 23827
OR

L] e iname | Dority & Manning, P.A.

Address O Box 1448

City Greenvilie | State lsc | Zip 28602
Country us
Telephone 884-271-1582 i Eraai Edmcketing@dgrity—maming.ce}m

i amn the Applicant {if the Applicant is a juristic entily, list the Applicant name in the box):

ENVIRO TECH CHEMICAL SERVICES, INC.

D invenior or Joint inventor {iitle not reguired below}

D Legal Representative of a Dieceased or Legally Incapaciiated Inventor (litle not required below)
Assignee or Person o Whom the Inventor is Under an Obligation to Assign (provide signer's litle if applicant is a juristic entity}
D Parson ¥WWho Otherwise Shows Sufficient Proprietary Interest {(e.g., a petition under 37 CFR 1.48(b)}2) was granted in the
application or is congurrently being filad with this document] (provide signer's title if applicant is a juristic enlity)
SIGHATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized o act on behalf of the applicant {8.g., where the applicant is a juristic entity}.
Signature LI . E Date (Optional) E 1/49/33
Name Julle Galiliudcl

Title PresidentiEmndeTlebh

MOTE: Signature - This form must be signed by ths applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signailure requirements
and certifications. If more than one applicant, use multiple forms.

Tcstai of 1 forms are submitted.

This collaction of information is required by 37 OFR 1.131, 1.32, and 1.33. The information is required to oblain or retain 3 benefit by the public which is to file {and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complsts,
including gatheting, preparing, and submiting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of ime you regquirs to complets this form andéor suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Paient and Trademark Office, ULS.
Department of Commerce, P.O. Rox 1450, Alexandriq, VA 222123-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BEND TO: Commissioner
for Patents, P.O. Box 1458, Alexandria, VA 2231314580,

¥ you need agsistance in completing the form, call 1-800-PT0O-81988 and select oplion 2.
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Electronic Acknowledgement Receipt

EFS ID: 47416381
Application Number: 14681938
International Application Number:
Confirmation Number: 5627

Title of Invention:

Methods and Compositions for the Generation of Peracetic Acid On Site at
the Point-of-Use

First Named Inventor/Applicant Name:

Michael S. Harvey

Customer Number:

109932

Filer:

Timothy A. Cassidy/Taylor Holden

Filer Authorized By:

Timothy A. Cassidy

Attorney Docket Number: 8568/000044
Receipt Date: 24-JAN-2023
Filing Date: 08-APR-2015

Time Stamp: 10:38:14

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
381871
1 Power of Attorney LZA-273-DIV2_POA.PDF no 2
017740ce845435ee8480b372fb6befc79a5aH
db7a
Warnings: Petitioner’s Exhibit 1002
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Information:

Total Files Size (in bytes): 381871

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE
LZA-273-DIV2
14/681,938 04/08/2015 Michael S. Harvey (LP3623US03)
CONFIRMATION NO. 5627
22827 POA ACCEPTANCE LETTER
DORITY & MANNING, P.A.

POST OFFICE BOX 1449

IR AR
GREENVILLE, SC 29602-1449 000000137314533

Date Mailed: 02/07/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/24/2023.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ctuazon/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/681,938 04/08/2015 Michael S. Harvey 8568/000044
CONFIRMATION NO. 5627
109932 POWER OF ATTORNEY NOTICE
Weintraub Tobin Chediak Coleman Grodin
400 Capitol Mall, 11th Floor IR LA
Sacramento, CA 95814 0000013731453
Date Mailed: 02/07/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/24/2023.
* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ctuazon/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

14/681,938 04/08/2015 Michael S. Harvey LZA-273-DIV2 (LP3623US03) 190261

Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 06/05/2023 has been accepted.

CERTIFICATIONS:
Change of Entity Status:

X Applicant changing to regular undiscounted fee status.

NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as
applicable.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: timothy a. cassidy/
Name: Timothy A. Cassidy
Registration Number: 38024
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