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METHOD OF WATER TREATMENT

This invention relates to methods for santtation and clarffication of water
Racreational pools such as swimming pools, spas and hot tubs provide a great deal of
pleasure and comfort. The extent of comfort depends on the quallty of the water In order
to assure comfort and safety to users of these pools, It Is iImportant that the water be
treatad properly 8o that it Is aesthetically pieasing In terms of taste, colour, turbidity and
odour Proper treatment also Is important so that the water has proper pH, and s
environmentally safe as well as effectively free of pathogens and chemicals which may
cause lliness

Conventional methods of treatment of water In recreational pools utlize water
treatment chemicale such as oxidizers, sanitizers, algicides and pH buffers Typically, the
chemicals are measured and manually added to the water as part of an overall water
maintenance program In such a program, various water quallty parameters are measured
at regular intervals. When a parametsr s not accaptable, an appropriate amount of water
treatment chemical Is measured and manually added to the water In so doing, the userls
undesirably exposed to the concentrated chemical

Mixtures of chemicals also have been added to recreational pool water Addition
of mixtures of chemicals o promote water darity Is shown In US Pat. No 5,501,802
This paient discloses a mixture that Includes polyhexamethylene biguanide sanittzer,
persulfate salt oxidizers and chelating agents US Pat Nos 5,614,287 and 5,478482
disclose a composition and a method for controlling microbial growth In recirculating water
systsams The composliiion Includes a soluble boron contributor, a halogen/boron
sanitizer/aigicide, and an cxddizing clarifier which Includes a chiorine compound, a non-
halogen oxidizer, and a boron source

U 8. Pat. No. 4,846,970 discloses an aigicide composition for treating swimming
pools and spas. The eigicide composttion includes an alkall metal, alkaline earth metal or
ammonium bromide and an oxidtzer

A popular sanitizer for water treatment is based on the polymeric biguankie
described In US Pat No 4,014,876 Use of polymeric guankies such as BAQUACIL®
Sanltizer and Alglstat eold by Avecia Inc. ls popular because they do not cause eye
irritation thet s common with use of chlorine

Water treatad with BAQUACIL® Sanitizer and Alglstat also can be treated with a
separate algicide to combat aigae Oxidizers such as those which include hydrogen
percxide as the aciive component also may be added to the treated waier to oxdixe
organic compounds In the water to promots clarity An example of such an cddixer Is
BAQUACIL® Shock and Oxidizer (from Avecla Inc.) BAQUACIL® Shock and Oxidlzer le
an aqueous solution that includes 27 5% hydrogen peroxide

Consumers typlcally freat water found in pools, spas and hot tubs with chemicals
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such as sanlttzers, oxidizers and aigicides Due to complexities such as the differing
times specified for dosing varicus watsr treatment chemicals, difficulties in accurately
measuring dosages, expoaure to chemicals as well as cost of chemicals, consumers tend
to avold treating the water until problems such as haze and aigae bulid-up occur

A need therefore exists for @ mathod that avokis these complexdities and enables
ready treatment of water such as thet found In recreational pools

The Invention achleves controfled, continuous Introduction of sanitizing and
darifying chemicels into water to maintain a desired residual level of those chemicale.
The method may be employad in an automated dosing system

In a firet aspact, tha invention relates to a method of treatment of bodles of water
such as recreational pools, spas and hot tubs with maintanance doses of water treatment
chemicals to achieve conalstent saniization and aesthetically pleasing levels of properties
such as wbidity The amount of the malintanance dose is based on the volume of water
to be treatad In order to achleve hyglenic and clear water More particularly, In this aspect
a volume of water Is treated to maintain a predstermined amourt of a water treatment
chemical The method entalls determining an amount of a water treatmant chemica! i be
preserved in a volume of water to be treated A maintenance dose of the chemical Is
added to the volume of water to malntain about the amount of the chemical In the water
over a desired ime period The maintanance dose Is determined from MD = (PV)XDC)
where MD = Malntenance dose of water treatment chemnical, PV = Volums of water to be
treated, and DC = Conaumption amount of water treatment chemical over that desired
ime period The maintanance dose may be supplied by a pump that has a pump tube
displacement and which operates for a run time RT as determined by

RT = ((K} (MD}(PRPM x PTD))
where

RT = Run time of pump (eec)

PRPM = Pump speed (RPM)

PTD = Pump tube displacement (mi)/pump revolution

K = 1778 ((sec-mi)(min-oz)), and

MD le defined as above

In another aspect, the Invention relates to a system for treating a volumne of water
tomlntalnapradolamﬂnadanmntofamhrmmmMIhfhovolumofwabr
The systam Inciudes a device for delivering a water treatment chemical to a volume of
water where the device prefarably Is controlled by a computer The davice Is caused to
mhhaﬂmammmdmgmmnmdmdmmmdm
sufficlent to maintein the predetermined amount of water treatment chemical in the volume
of water over a desired ime pefiod The malntenance dose MD = (PVXDC) where MD =
maintenance dose of water treatment chemical, PV = Volume of water to be treated, and
DC = Consumption amount of water treatment chemical over that desired me period
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The method of the invention achleves significant advantages The method
enables maintenance of a desired residual amount of a water treatment chemical such as
a sanltizer, oxddizer or aigicide In the water to control bacteria and nulsance algae and to
achleve conslistently low levels of turbidity The maintenance dose may be added without
the need for firet measuring the amount of & water reatment chemical in the water prior to
adding the maintenance dose of water treatment chemical as with manual additions of the
chemical

The method achleves water clarification In conjunction with an existing oversll
watsr maintenance program without adversely affecting other water quallly parameters.
The Invention advantageously achleves improved water clasity and reduced amounts of
aigae on a conslstant baals.

The method may be automated to minimize consumer axposure to chemicals, and
to avold errors of measurement that produce Incorrect dosing of chemicals Exdsting
technology such as exdsting automatic dosing technology requires the customer to first
calculate the dose of chemicals appropriate for effective treatment of their pool, spas and
the ke Mantenance dosing as In the invention avolds the Inaccuracles of
under/overdosing assoclated with manual addiions of weter treatment chemicals.
Automated maintenance dosing by a device such as a programmable pump, as n, for
axample, the BAQUACIL AD™ Automated Dosing System from Avecla inc., provides an
accurate, consistant and safe method of dosing watsr treatment chemicale

Although the method may be used to treat pools, spas, hot tubs and the lka, i is
particularly sultabie for treating recreational pools The Invention, In addition to treatment
of recreational water such as swimming pools and hot tubs, may be used In a variety of
other water treatment applications Examples of these applications inciude home water
treatmant, community water treatment, indusirial water treatment, agriculture, water reuse
and groundwater injection

Water treatment chemicals which may be used in the method Include but are not
limited to sanitizers, oxidizers and aigicikdes Sanitizers which may be empioyed Include
but are not limitad to cxidizing blocides and non-oxkitzing blocides

Ovidizing blocides which may be used Include but are not limited to chiorine
dicodde, alikall metal hypochiorite such as lithium hypochlorite and sodlum hypochiorits,
akaline earth metal hypochlorites such ss calcddum hypochiorits, chiorinated
lsocyanurates, sodium dichioro-s-iriazinetrione, frichioro-s-triazinetrions and potassium
dichloro-s-trlazine trione, and halogenated hydanioine such as 1,3-bromo-chioro-
dimethylhydantoln, and 1,3-dibromodimethyihydantoin

Non-addizing blocides which may be used Include but are not fimited to
(poly(hexamethylene biguanide) hydrochloride) such as BAQUACIL® from Aveda,
preferably (poly(hexamethylens biguanide) hydrachioride
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Oxidizers which may be employed Indude but are not limiiad to peroxides such as
hydrogen peroxide, polassium monopersulfats, chiorine dicodde, alkall metal perborates
such as peroxide release agents as fliustrated by sodium perborate, sodium persulfate,
potassium monopersulfate and sodium percarbonates. Preferably, the axidizer Is
hydrogen permdde.

Algicides which may be empioyed include but are not imited to copper salfs such
8s copper suiphats, copper citrate, copper EDTA (ethylene diaminetstraacstic acid), and
copper gluconate, copper TEA (triathanolamine), colicidal eliver, ellver salts such as sliver
nitrats, quatsmary or polyquaternary ammonium compounds such as poly(cxyethylene
(dimethylimino) ethylane (dimethylimino) ethylene dichloride) avallable from Buckman
Corp under the trademame WSP, sodium dimethyidithlocarbamate, 2-chloro-4,6-
bis({etirylamino)-5-iriazine, zinc salts such as zinc chioride and zinc axide, benzyl alkonlum
chioriie avallable from Lonza Corp Preferably, the algicide is benzyl alkonlum chioride

Other chemicals which may be employed in the method Include, for example,
chelating agents such as ethylene dlaminetstra acetic acid and triethanolamine,
fungicides, pH control agents (acids and bases), corrosion Inhibitore, and stablltzers.

An Initial, predetarmined amount of a water freatment chemical such as sanlitzer,
oxidizer, and aigicide Is added to the water This initlal amount typically is sufficient to
Inactivate blological contaminants in the volume of water undergoing treatment. Each of
the sanittzer, coddizer and algicide may be provided in the form of lquid, powder or gas
Where an aqueous solution of the water treatment chemical ls employed, the aqueous
solution has about 1% to about 80%(active) water treatment chemical Accordingly,
where a sanitizer ls employsd, the aqueous solution has about 1 wt.% fo about 80 wt. %
(active) sanitizer Similarly, where an axidizer Is employed, the aquecus solufion has
about 0 5 wt.% to about 80 wt% (active) coddizer Mixtures of water treatment chemical
also may be employed

The Initlel, predetarmined amount of weater treatment chemical Is followed by one
or more maintenance doses of the water treatment chemical The maintenance doses are
added in amounts sufficlent to maintain a desired amount of the water treatment chemical
in the watsr over a desired time perlod such as 24 hours The melintsnance dose may be
the same or different from the Initial amount of water treatment chemical added to the
water Preferably, maintenance doses of individual water treatment chemical are added
to the volume of water Mixtures of water treatment chemicals also may be added as a
maintenance dose

The mainianance dose of watsr treatmaent chemical added fo the volume of watsr
undergolng treatment s calculated according to equation (1)
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MD (PV}(DC) (1)

MD = maintenance dose of water treatment chemical{oz.) added to
compensatie for loss of water treatment chemical over a given time
period

Volume of water to treated(gallons)

Consumption amount of water treatment chemical In the volume of
water (oz. water treatment chemical/1000 gallons water) over the
given time period

DC Is determined by measuring the consumplion of a parlicular water treatment
chemical In the type of water system being treated over a given time perod The
consumption of the water treatment chemical can be determined by using known
analytical tachniques.

Mabrienance doses of water treatment chemicale are added at seleciad time
intervals, such as every 24 hours, to maintain a desired amount of water treatment
chemical In the water Maintenance doses of sanittzer such as BAQUACIL® Santtizer and
AIgIshtiyplcallymngenunahthpprnldaybabouteOppnway.prafarablyameO
ppm/day to about 3 0 ppm/iday The maintenance dosaes may be added basad on a single
determination of DC and while avoiding the nesd to re-measure the amount of water
treatment chemical In the watsr

The Inftial dose of oxidizer ls added to the volume of water tn an amount sufficient
to cxddize organic material initaly present In the volume of water Malntenance doses of
axidizer then ere added to maintain that amount of oxidizer Malntenance doses of
oxidizers such as BAQUACIL® Shock and Oxidizer from Avecia fypically range from about
0 5 ppm/day to about 10 O ppm/day

The Initial dose of algicide ls added fo the volume of water In an amount sufficlent
to prevent aigal growth or bloom as determined visually Maintenance doses of aigicide
are added In amounts sufficient to prevent algal growth or bloom over a period of 24 hours
a3 detenmined visually

The method of water treatment may be performed manually, and also may be
automated The method can be programmed into a device auch as a pump to deliver a
malntenance dose The method may be automated by use of a supply device such as a
teblet dlepenser, powder dispenser, ercelon feeder, venturl feeder, gas feeder, and
pumps, preferably, a programmable pump The device such as a pump can be
programmed to operate at specific imas for specific run ime intarvals to add maintenance
doses of water treatment chemicals fo the volume of water undergoing treatment.

mmummmmewmhmmmddw:nﬂnmmMIs
calculated according to equation (2)

PV
DC
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RT = ((K) (MD¥(PRPM x FTD)) ()
where
RT = Run time of pump (sec) to dellver MD
PRPM = Pump spead (RPM)
PID = Pump tube displacement (miypump revolution
K = Conversion conatant ( 1776 ({(sec-mi)/(min-oz)).

MD Is defined as In aquation (1)

To Ilustrate, assume a pool volume (PV) of 10,000 gal, and that (DC) of the water
treatment chemical In the pool Is 0 125 cz/1000galiday Substituting into Eq (1), MD Is
calculated as 1.26 oz. Substituting Into Eq (2), where PRPM=20 and PTD=2, the RT of
the pump la calculated as 55.5 sec.

A programmable pump ussful in the water treatment method is the BAQUACIL
AD™ Automated Dosing System from Aveda inc. The BAQUACIL AD™ Automated
Dosing System Includes a dispensing unit that employs iwo pumpa The pumps are
controlled by computer chip programmed according Equstions (1) and (2)

A programable pump also may be used fo add an initial dose of a water treatment
chemical such sanliizer, oxidizer and algicide to freshly-filled (or newly converted) water
systems, as well as to adminieter top-up doses of saniizer, aigicide and cddizer to
established volumas of watar to achieve a desired chemistry

To Hlustrate the benefits of the Invention, a set of 16 recreaticnal test pools and a
et of four recreational control pocls are treated to compare the effect of maintenance
doses of water trestment chemicals on control of water darity and algee versus
conventional weekly - monthly manual dosing of the same chemicals The treatments
also are done to evaluate automated additions of maintenance doses to confirm that the
residual amount of water treatment chemical such es sanitizer can be maintained above
30 ppm

Automated additions of maintenance doees to the 16 test pools are made by using
a programmable pump such as that In the BAQUACIL AD™ Automated Dosing Syetem
from Avecla The four control pools are manually treated with maintenance doses Each
test pool is treated with a predetermined, initial doee of sanlttzer, axidizer and aigicide by
using the BAQUACIL AD™ Automated Dosing System

An Initial dose of the santtizer BAQUACIL AD™ Sanltizer and Alglstat (20% PHMB,
polyiminoimidocarbonyliminolmidocarbonyl hexamsthylena hydrochloride, US EPA Reg
No 72674-19) from Avecia Inc. Is added as above In the amount of 64 ¢2/10,000 gafions
to achieve 50 ppm of the sanitizer in each test pool Similarly, an initlal dose of the
oxidizer BAQUACIL AD™ Shock and Oxidizer (27 5% hydrogen peroxide) from Avecia
Inc , Is added as above In the amount of at 128 0z/10,000 galions to achieve 100 ppm of
the oxidizer In each test pool An Iniiial dose of the algicide BAQUACIL AD™ Algicide 10
(996% n-alkyl (Cis, 60%, Cie, 30%, Ciz, 5%, Cu, 5%) dimethyl benzyl ammonium
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chioride, dialkyl (C14, 60%, Cie, 30%, Ciz, 5%, Cis, 5%) methyl benzyl ammonium chicride
In water, US EPA Reg No. 6838-247-T2674) from Aveda Inc. Is added as above in the
amount of 32 oz { 10% active)/10,000 galions to achieve 24 ppm of the algicide In each
test pool

After having added the Inltial doses, each of the test pools Is freated &t 24-hour
Intervals with maintenance doses of the sanltizer, oxidizer, and algickie by using a
programmable pump according to equation (2} A programmable pump Is included In the
BAQUACIL AD™ Automated System. Each test pool receives a maintenance dose of
1.25 oz of BAQUACIL AD™ Sanittzer and Algistat coddizer per 10,000 gallone pool water,
4 8 oz of BAQUACIL AD™ Shock and Oxidizer per 10,000 gallons pool water, and 1 14 oz
of algicide BAQUACIL AD™ Algicide 10 per 10,000 gailons pool water The maintenance
dose of sanitizer Is In the form of a 20 wt.% aqueous solution, the maintenance dose of
oxidizer s in the form of a 27 5 wit% aqueous soiution, and the maintenance dose of
algicide Is In the form of a 10 wt.% aqueous solution

Each control pool Is freated with an Initial, predetermined dose of sanitrer,
ovddizer and algicide water treatment chemicals These Iniial doses are measured and
manually added by pouring the chemicals around the perimetsr of the pocl The Initial
dose of the sanittzer BAQUACIL® Sanitizer and Algistat (20% PHMB,
polyiminoimidocarbonyliminoimidocarbonyl hexamethylene hydrochioride, EPA Reg No
72874-19) from Avedia Inc. |s added manually to each of the control pools to achieve 50
ppm of sanitizer In each pool Simiarly the Initial dose of the axidizer BAQUACIL ® Shock
and Oxidlzer (27.5% hydrogen percdde) from Avecia Inc. s added to achleve 100 ppm of
oxddizer In each control pool  The Initial dose of the algicide BAQUACIL® Algicide (49 8%
n-alkyi (Cy, 80%, Cye, 30%, Cya, 6%, Cys, 5%) dimethyl benzyl ammonium chioride, 0.2%
dlﬂlkyl (01... 80%, Cia, 30*. Cia, 5%, Cys, 5%) m"ﬂ'lﬂ hw ammonium chioride In water
EPA Reg No 72874-20) from Avecia Inc. Is added to achieve 2.0 ppm of aigicide In each
control pool

Malntenance doses of BAQUACIL® sanitizer are added manually every 10-14 days
{o the confrol pools Malntenance doses of BAQUACIL® sanitizer are added when the
measured BAQUACIL levei falls to or below 30 ppm. The BAQUACIL® sanitizer Is added
In an emount to achleve 50 ppm of the sanitizer in the pool volume Malntenance doses
of cxddizer are manually added In the amount of 128 oz oxidizer per 10,000 gallons poot
volums once per month Maintenance doses of algicide are manually added in the
amount of 1.25 oz algicide per 10,000 gallona pool volume once per week

All pools are examined a minimum of three times per month Waitsr samples are
collected from each pool and testad for reaidual amounts of senltizer and cxddizer Water
balance parameters, water temperature and turbidity, also are evaluated The ppm levels
of the axddizer and the sanitizer In the pool water are measured by using the PINPOINT™
Water Analysis Systemn Portable Lab from Avecla Inc. Turbkiity is measured using a Hach
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System Percentage of Ratinge Perceniage of Ratings
where the ratings <1 where the ratinge >1

Test pools dosed with 880 10

the BAQUACIL AD™

auto dosing system

Control pools 760 250

Aa shown In Table A, the mathod of the invention provides superior control of all
three types of aigae, including the target Chiorelfla spp. (green algae) common to
swimming pools

A visual assessment of water clarity ls conduciad a minimum of three imes per
month and assigned a water dlarity reling between 0 and 4 The clarliy rating reflects the
turbidity of the water A reiing of "0" means the water Is crystal clear, whereas a rating of
“4" means the pool Is eo cloudy that no real depth could be percelved The rating scale
used to visually assess water clarity Is lsted In Table 2.

Water Clarity Description

Spariding clear water

Water appears dull, slight haze present

Main drain Is visible but not distinct

Bottom of shallow end of visible, main drain Is not
Canngot see bottom In the shallow end

AUN-IOE
W8

An acceptable clarity rating Is 1 or less. The percent of pools that have accaptable
clarity rating readings are listsd In Table B
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Test poois dosed with
the BAQUACIL AD™
autg dosing system

Control {(Manually
dosed)

760

Test pools that are freated with maintenance doses according to the method of the
invention have a much lower incidence of hazy water than the control pools which are

those dosed manually

The average turbidity value for the test pools Is 0 7 NTU (Nephelometric Turbidiy
Units) Thie average turbidity value commesponds to a haze rating of 0 and Is excellent. In
comparison, the everage turbidity value for the control pools that are not treated dally is
much higher at 1 1 NTU The lower average turbidity for the test pools correlatea wall with

the visual assessment.
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CLAIMS

1 A method of treating a volume of weter to maintain a predetermined amount of a
mmmltd\onicallnhevdmofwabrwaﬂmpmodwmprhhg.
determining an amount of a watsr treatment chemical o be preserved in a volume of
water to be treated, calculating @ maintenance dose of the chemical to be added o the
volume of water to maintain about the amount of the chemical In the water over the time
period, providing a source of the chemical, and supplying the maintsnance dose of the
water treatment chamical to the volume of water, whereln the maintenance dose Is
calculated according to equation (1).

MD
where

MD

PV

DC

and

whaerein the supplying of the maintenance dose Is performed by a pump having a
pump {ube displacement and which Is caused to operate for a run time detarmined
according to equation (2).

RT = ((<) (MDY(PRPM x PTD)) 2)

(PV) (DC) m

Maintenance dose of water treatment chemical
Volume of water to be reated
Consumption of water freatment chemical over the ims pertod

where
RT = Run time of pump (sec)
PRPM = Pump speed (RPM)
PTD = Pump fube displacement (mi)/pump revolution
K = 1778 ((sec-mi)(min-0z)), and
MD s defined as In equation (1)

2 A method according to claim 1 wherein the source of the chemical Is an aqueous
solution of the water treatment chemical

3 A method according to claim 2 wherein the solution has about 0 5 wt.% (active) to
about 80 wt.% (active) water freatment chemical

4 A method according fo any one of the preceding claims wherein the pump is
caused to opsrate by a computer programmed according to equation (2)
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5 A method according to any one of claims 1 fo 4 whereln the water trestment

Mmlbuwmmegmmmmaahlddu.ﬂnm.mddmm
agents, pH control agents, corrosion Inhibitors and stabiitrers

] A method according to any one of claims 1 to 4 wherein the water treatment
chemical Is sslected from the group consisting of chiorine dioxide, lithium hypochiorite,
sodium hypochiorite, (poly(hexamethylene biguanide) hydrochloride), 1,3-bromo-chioro-
dimethylhydantoin, and 1,3-dibromodimethyfhydantoin, hydrogen peraxde, potassium
monopersulfate, sodium perborate, sodium percarbonate, copper sulphate, copper citrate,
copper EDTA (ethylene diaminetetraacetic acld), copper gluconats, colloidal eiiver, siiver
nitrats, poly(axyethylene (dimethylimino) ethylene (dimethylimino) ethylene dichioride),
sodium dimsthyidithlocarbamate, 2-chioro-4,6-bis(ethylamino)-6-ilazine, zinc chlorids,
zinc oxide, and benzyl alkonium chioride

7 A method according to any one of claims 1 to 4 wherein the walsr treatment
dmunleallssahcbdhnﬂnmcombhgdahllmhlhymdﬂm.mm
metal hypochiorits, chlorinsted Isocyanurates, halogenated hydantoins, alkall metal
perborates, aliall metal percarbonates, copper salts, siver salts, quaternary ammonlum

compounds, polyquaternery ammonium compounds, zinc salts, chelating agants,
fungicides, pH control agents, corrosion Inhibltors, and stabllzers

8 A method according to any one of claims 1 to 4 wherein the water treatment
chemical Is hydrogen peroxide

8 A method according fo clalm 3 wherein the water freatment chemical is sanitzer
added In a maintsnance dose of about 0 1 ppm/day to about 8 ppm/day

10 A method according to claim 3 whereln the water treatment chemical Is sanitizer
added In a maintanance doss of about 1 Ppm/day to about 3 ppm/day

1 Asystamfurtmaﬂngavolurmofwahrbmlnlalnapradehnﬂmdammtol’a
water freatment chemical In the volume of water over a time period comprising, a pump
haﬂngapm:pmdhphcammmconmdndbammpuhrhreommm
Pump, a source of chemical for supply to the pump for delivery by the pump o a volume of
water, causing the pump to operate for a time sufficlent to supply an amount of water
antdmﬂcalbttnvohmofwahrwﬂldﬂﬂhnnlnhln about the predetermined
ammdmmmmwlnmavolumofmmmﬂmpeﬂod.m
ﬂtepumphcamodboperahfnramnﬂm(R'ncah:labdmmquhntof
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{(<) (MD} / (PRPM x PTD))
where
Run time of pump (sec)

Pump speed (RPM)

Pump tube displacement (mi)pump revolution

1778 ((sec-mi)(min-0z)), and

(PV) (DC) where

= Malntenance dose of water treatment chemical

= Volume of water to be treatad

= Consumption amount of water treatmeant chemical over the
time period

Xaéa

5
825“ I o nmn N

12 A gystem according to claim 11 wherein the source of the chemical Is an aqueous
solution of the water treatment chemical

13 A system according to clalm 12 wherein the solution has about 1 wt% (aclive) to
about 80 wt.% (active) water treatment chemical

14 A systam according to any one of claims 11 fo 13 wherein the pump Is caused o
operate by a computer programmed according to equation (2)

15. A system according to any one of claims 11 to 14 wherein the water treatment
Mhmmmmpmmgaugm.m.mmm
agents, pH control agents, comoslon inhibitors and stablitzers

18 A system acconding to any one of claims 11 to 14 wherein the waier treatment
chemical Is selected from the group consising of chiorine dicxdde, alkall metal
hypochiorite, alkaline earth metal hypochiorits, chiorineted Isocyanurates,
(poly(hexamethylene biguanide) hydrochioride)halogenatad  hydantoins, hydrogen
peroxide, potassium monopersulfate, chiorine dioxide, alkall metal perborates, alkasl metal
percarbonates, copper salts, copper sulphata, copper citrate, copper EDTA (aethylene
dlaminetetraacetic ackd), copper gluconats, colloidal siiver, sliver salls, siiver nitrate,
quatemary ammonium compounds, polyquaternery ammonium compounds,
poly{oxyethylene (dimethylimino) ethylene (dimethylimino) ethylene dichiorkle), sodium
dimethyidithiocarbamate, 2-chioro-4,8-bis{ethylamino)-5-triazine, zinc salis, Zinc chioride,
zinc oxide, benzyl aliconium chioride, chelating agents, fungicides, pH control egents,
comosion Inhibitors, and stabliizers
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17 A system according to any one of claims 11 to 14 wherein the water treatment
chemical ls sslectad from the group conelsting of chicrine dicxdde, lithlum hypochiorite,
sodlum hypochlorite, (poly(hexamethylene biguanide) hydrochloride), 1,3-bromo-chioro-
dimethyihydantoin, and 1,3-dibromodimethylhydantoln, hydrogen percdde, potassium
monopersulfate, sodium perborats, sodium percarbonate, copper sulphats, copper citrate,
copper EDTA (sthylene dlaminatsetraacetic acld), copper gluconate, colloidal allver, siiver
nitrate, poly{oxyethylene (dimethylimino) ethylene (dimethylimino) ethylene dichioride),

sodium dimethyldithiocarbamate, 2-chioro-4,6-bis{ethylamino)-b-triazine, zinc chioride,
Znc oxide, and benzyl alkonlum chioride

18 A sysism according o any one of clalms 11 to 14 wherein the water treatment
chemical |s selected from the group conslsting of alkall metal hypochiorite, alkaline earth
metal hypochiorits, chiorinated lsocyanurates, halogenated hydantoins, alkall metal
perborates, alkall metal percarbonates, copper salts, silver saits, quaternary ammonium
compounds, polyquatemnary ammonium compounds, zinc ealts, chelating agents,
fungicides, pH control agents, corrosion Inhibitors, and etablilzers.

19 A system according to any one of claims 11 to 14 wherain the water treatment
chemical Is hydrogen percxdde

20 A system according o claim 13 wherein the water treatment chemical Is sanittzer
added In a maliienance dose of about 0 1 ppm/day to about 8 ppm/day

21 A system according to clalm 13 wherein the water treatment chemical Is sanlitzer
added in a maintenance dose of about 1 ppm/day to about 3 ppm/day

22. A systam for treating a volume of watsr to maintain a predetermined amount of a
water treatment chemical in the volume of water over a #ime period comprising, a device
for dellvering a wafter treatment chemical fo a volume of water, causing the devics o
operate for a ime sufficlent to deliver a maintenance dose of water treatment chemical
sufficlent ip maintain about the predetermined amount of watsr treatment chemical In the
volume of water over the time period, whereln the maintenance dose ls calculeted
according to equation (1)
MD = FDe) (1)
where
MD
PV
DC

Malntenance dose of water ireatment chemical

Volume of water to be treated

Consumption amount of watar treatment chemical over the ime
period
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23 A method for treating a volume of water to maintaln & predetermined amount of a
water treatment chemical In the volume of water over a fime petiod comprising, deftvering
a water teatment chemical to a volums of weater by a device controfled by a computer,
operating the device for a time sufficient o dellver a maintenance doee of water treatment
5 chemical sufficlent to maintain about the predetermined amount of water treatment
chemical In the volume of water over the time period, wherein the maintenance dose Ia
calculatad according to equation (1).
MD = FVDC) (1)
10 MD = Malntanancs dose of water ireatment chemical
PV = Volume of water i be treated
DC = Consumption amount of watsr treatment chemical over the ime
period

16
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METODO DE TRATAMIENTO DE AGUA

Esta invencién se refiere a metodos para desinfeccion y aclaracién de
agua Piscinas recreativas tales como piscinas de natacion, saunas ("spas”)
y tinas calientes brindan gran cantidad de placer y bienestar La medida del
bienestar depende de la calidad del agua Con el fin de garantizar el
bienestar y la segunidad a los usuarios de estas piscinas, es importante que
el agua se trate adecuadamente, de modo que sea esteticamente agradable
en términos de sabor, color, turbiedad y olor Ademss, el tratamento
apropiado es importante de manera que ¢l agua tenga un pH adecuado y sea
ecologicamente segura, asi como que esté efecivamente libre de patégenos
y productos quimicos, que puedan causar enfermedades

Los metodos convencionales de tratamiento de agua en piscinas
recreativas utilizan productos quimicos para el tratamiento de agua, tales
como oxidantes, desinfectantes, algicidas y soluciones amortiguadoras de
pH Por lo general, los productos quimicos se miden y se agregan
manualmente al agua como parte de un programa general de mantemmiento
del agua. En tal programa se muiden en intervalos regulares diferentes
parametros de calidad del agua. Cuando un pardmetro es maceptable, se
mude y se agrega manualmente al agua una cantidad apropiada de producto
quimico para el tratamiento de agua Al actuar asi, el usuario se expone en
forma no deseada al producto quumico concentrado

Igualmente se han agregado mezclas de productos quimicos al agua
de piscinas recreativas La adici6n de mezclas de productos quimicos para
aumentar la claridad del agua se muestra en la Patente de los Estados
Umdos No 5,501,802 Esta patente divulga una mezcla que incluye
desinfectante de biguamida de polihexametileno, oxidantes de sal de
persulfato y agentes quelantes Las Patentes de los Estados Unidos Nos
5,514,287 y 5,478,482 divulgan una composicion y un metodo para
controlar el crecimiento microbiano en sistemas de recirculacion de agua.
La composicion incluye un donador de boro soluble, un
desinfectante/algicida de halégeno/boro y un aclarador oxidante que
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comprende un compuesto de cloro, un oxidante no halogeno y una fuente
de boro

La Patente de los Estados Umidos No 4,846,979 divulga una
composicién algicida para tratar piscinas de natacién y saunas La
composicion algicida incluye un bromuro de metal alcalino, metal
alcalinoterreo o amonio y un oxidante

Un desinfectante popular para el tratamiento de agua se basa en la
biguamda poliménca descrita en la Patente de los Estados Unidos No
4,014,676 El uso de guamdas polimencas tales como BAQUACIL
Samitizer and Algistat, comercializados por Avecia Inc, son populares
porque no ocasionan irritacion de los 0jos, la cual es comun con el uso del
cloro

Agua tratada con BAQUACIL® Sanitizer and Algistat puede tratarse
asimismo con un algicida separado para combatir algas Oxidantes como
aquellos que incluyen peroxido de hidrogeno como componente activo
pueden agregarse tambien al agua tratada para oxidar compuestos
organicos en el agua, con el fin de aumentar la clandad Un ejemplo de tal
oxidante es BAQUACIL® Shock and Oxidizer (de Avecia Inc)
BAQUACIL® Shock and Oxidizer es una solucién acuosa que mncluye
27 5% de peréxido de hidrogeno

Tipicamente los consumidores tratan el agua de piscinas, saunas y
tinas calientes con productos quimicos tales como desinfectantes, oxidantes
y algicidas Debido a complejidades tales como los diferentes tiempos
especificados para dosificar diversos productos quimicos para el
tratamiento de agua, dificultades en medir exactamente las dosts,
exposicion a productos quimicos, as1 como el costo de los productos
quimicos, los consumidores tienden a evitar tratar el agua hasta que ocurren
problemas tales como opacidad y acumulacién de algas

Por lo tanto, existe una necesidad de un metodo que evite estas
complepidades y permita ¢l tratamiento fécil del agua, tal como la que se
encuentra en piscinas recreativas

La invencion consigue la introduccién continua y controlada de
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productos quimicos desinfectantes y aclaradores en el agua para mantener
un nivel residual deseado de aquellos productos quimicos El metodo
puede emplearse en un sistema dosificador automatizado

En un pnmer aspecto, la invencién se relaciona con un método de
tratamiento de cuerpos de agua, tales como piscinas recreativas, saunas y
tinas calientes, con dosis de mantemmiento de productos quimicos para el
tratamiento de agua, con el fin de lograr una desinfeccion consistente y
niveles estéticamente agradables de propiedades, tales como la (eliminacion
de la) turbiedad La cantidad de la dosis de mantemimiento se basa en el
volumen de agua por tratar, con el fin de obtener un agua higienica y clara
Mas particularmente, es este aspecto se trata un volumen de agua para
mantener una cantidad predeterminada de un producto quimico para el
tratamiento de agua. El metodo implica deterrmnar una cantidad de un
producto quimico para el tratamiento de agua a preservarse en un volumen
de agua por tratar Una dosis de mantenimiento del producto quumico se
agrega al volumen de agua para mantener aproximadamente la cantidad del
producto quimico en el agua durante un perfodo deseado de ttiempo La
dosis de mantemimiento se determina de la ecuacibn MD = (PV)YDC)
donde MD = Dosis de mantenimiento de producto quimico para el
tratamiento de agua, PV = Volumen de agua por tratar, y DC = Cantidad
consumda de producto quimico para el tratamiento de agua durante ese
penodo de tiempo deseado La dosis de mantenimiento puede sumimistrarse
por una bomba con un desplazamiento de tubo y que opera durante un
tiempo de operacién RT determinado por

RT = ((K) (MD)/(PRPM x PTD))

donde
RT = Tiempo de operacion de la bomba (seg )
PRPM = Velocidad de 1a bomba (RPM)
PID = Desplazamiento del tubo de la bomba
(ml)/revolucién de la bomba
K = 1776 {(seg -ml)/(min-oz )), y

MD se define como més arriba.
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En otro aspecto, la invencion se refiere a un sistema para tratar un
volumen de agua para mantener en el volumen de agua una cantidad
predeterminada de un producto quimico para el tratamiento de agua El
sistema incluye un dispositivo para aphlicar a un volumen de agua un
producto quimico para el tratamiento de agua, donde el dispositivo se
controla preferiblemente por un computador El dispositivo se hace operar
durante un tiempo suficiente para aplicar una dosis de mantenimiento de
producto quimico para el tratamiento de agua, suficiente para mantener en
el volumen de agua la cantidad predeterminada de producto quimico para el
tratamiento de agua durante un perfodo de tiempo deseado La dosis de
mantenimiento MD = (PV)(DC) donde MD = Dosis de mantenimiento de
producto quimico para el tratamiento de agua, PV = Volumen de agua por
tratar, y DC = Cantidad consumida de producto quimico para el tratamiento
de agua durante ese periodo de tiempo deseado

El metodo de la invencién alcanza ventajas signmificativas El metodo
posibilita el mantemmmento en el agua de una cantidad residual deseada de
un producto gquimico para el tratamiento de agua, tal como un desinfectante,
oxidante o algicida, para controlar bacterias y algas fastidiosas y lograr
niveles consistentemente bajos de turbiedad La dosis de mantenimiento
puede agregarse sin la necesidad de medir primero en el agua la cantidad de
un producto quimico para el tratamiento de agua, antes de afiadir Ia dosis de
mantenimiento de producto quimico para el tratamtento de agua, como es el
caso con las adiciones manuales del producto quimico

El metodo logra la aclaracion del agua en conjuncion con un
programa general existente de mantenimiento del agua, sin afectar
negativamente otros parametros de calidad del agua Ventajosamente y
sobre una base consistente, la invencién consigue una mejor clandad del
agua y cantidades reducidas de algas

El metodo puede automatizarse para reducir al mimimo la exposicion
del consumidor a los productos quimicos y para evitar errores de medicion,
que producen una dosificacion incorrecta de los productos quimicos La

tecnologia existente, tal como la tecnologia existente de dosificacién
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automatica, requiere que el chente calcule primero la dosis de praductos
quimicos apropiada para el tratamiento efectivo de sus piscinas, saunas y
similares La dosis de mantenimiento de acuerdo con la invencion evita las
inexactitudes de una dosificacion por debajo/por encima del nivel,
asociadas con adiciones manuales de productos quimicos para el
tratamiento de agua La dosificacion de mantenimiento automatizada por
un dispositivo tal como una bomba programable, como, por ejemplo, en el
Sistema de Dosificacién Automatizada BAQUACIL AD™ de Avecia Inc,
provee un método seguro, consistente y exacto de dosificacion de productos
quimicos para el tratamiento de agua

Aunque el método puede usarse para tratar piscinas, saunas, tinas
calientes y similares, es particularmente apropiado para tratar piscinas
recreativas La invencién, ademds del tratamiento de agua recreativa, tal
como piscinas de natacion y tinas cahentes, puede usarse en una variedad
de otras aplicaciones de tratamiento de agua Ejemplos de estas
aplicaciones incluyen tratamiento de agua domestica, tratamiento de agua
comunitara, tratamiento de agua industrial, agricultura, reutihzacién de
agua e inyeccion de aguas subterrdneas

Los productos quimicos para el tratamiento de agua que pueden
usarse en el metodo incluyen, pero no se limitan a, desinfectantes, oxidantes
y algicidas Los desinfectantes que pueden emplearse en el metodo
incluyen, pero no se hmitan a, biocidas oxidantes y biocidas no oxidantes

Los biocidas oxidantes que pueden utilizarse incluyen, pero no se
limitan a, dioxido de cloro, hipoclorito de metal alcalino tales como
hipoclonto de Iitio e hipoclonto de sodio, hipoclontos de metal
alcalinoterreo, tales como hipoclornito de calcio, 1socianuratos clorados,
dicloro-s-tnazinatriona de sodio, tricloro-s-triazinatriona y dicloro-s-triazina
triona de potasio, ¢ hidantoinas halogenadas tales como 1,3-bromo-cloro-
dimetilhidantoina, y 1,3-dibromodimetilhidantoina

Los biocidas no oxidantes que pueden usarse incluyen, pero no se
limitan a, (clorhidrato de biguanida de poli(hexametileno)) tal como
BAQUACIL de Avecia, prefeniblemente (clorhidrato de biguanida de
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poli(hexametileno))

Los oxidantes que pueden usarse en el metodo incluyen, pero no se
limitan a, per6xidos tales como peréxido de hidrégeno, monopersulfato de
potasio, dioxido de cloro, perboratos de metal alcalino, tales como agentes
de liberacion de peroxido como los ilustrados por perborato de sodio,
persulfato de sodio, monopersulfato de potasio y percarbonatos de sodio
Preferiblemente, el oxidante es peroxido de lidrégeno

Los algicidas que pueden usarse en el método incluyen, pero no se
hmitan a, sales de cobre tales como sulfato de cobre, citrato de cobre,
EDTA (écido etilen diaminotetraacético) de cobre, y gluconato de cobre,
TEA (tnetanolammma) de cobre, plata coloidal, sales de plata tales como
nitrato de plata, compuestos de amonio cuaternario o policuaternario tales
como poli(oxietilen (dimetilimino) etilen (dimetiimino) etilen bicloruro)
obteruble de Buckman Corp, bejo la marca comercial WSP,
dimetilditiocarbamato de sodio, 2-cloro-4,6-bis(etilamino)-5-trnazina, sales
de zinc tales como cloruro de zinc y éxido de zinc, cloruro de bencil
alconio, obtemble de Lonza Corp Preferiblemente, el algicida es cloruro
de bencil alcomo

Otros productos quimicos que pueden emplearse en el metodo
incluyen, por ejemplo, agentes quelantes tales como é4cido etilen
diaminotetraacetico y tnetanolamina, fungicidas, agentes de control de pH
(dcidos y bases), inhibidores de corrosion y estabilizantes

Una cantidad imcial, predeterminada, de un producto quimico para el
tratamiento de agua, tal como desinfectante, oxidante y algicida se agrega al
agua Tipicamente, esta cantidad mmicial es suficiente para inactivar
contaminantes biologicos en el volumen de agua sometida a tratamiento
Cada desinfectante, oxidante y algicida puede proveerse en la forma de
liquido, polvo o gas Donde se emplea una solucion acuosa del producto
quimico para el tratamiento de agua, la solucidn acuosa tiene alrededor de
1% a alrededor de 80% de producto quumico (activo) para el tratamiento de
agua En consecuencia, donde se emplea un desinfectante, la solucién
acuosa tiene alrededor de 1% en peso a alrededor de 80% en peso de
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desinfectante (activo) Analogamente, donde se emplea un oxidante, la
solucion acuosa tiene alrededor de 0 5% en peso a alrededor de 80% en
peso de oxidante (activo) De 1gual manera pueden utilizarse mezclas de
producto quimico para el tratamiento de agua
La cantidad micial, predeterminada, de producto quimico para el
tratamiento de agua es seguida por una o més dosis de mantenimiento del
producto quimico para el tratamento de agua Las dosis de mantemimiento
se agregan en cantidades suficientes para mantener en el agua una cantidad
deseada del producto quimico para el tratamiento de agua durante un
periodo de tiempo deseado, tal como 24 horas La dosis de mantenimiento
puede ser la misma o diferente de la cantidad iicial de producto quimico
para el tratamiento de agua, agregado al agua Preferiblemente, dosis de
mantenimiento de producto quimico individual para el tratamiento de agua
se afladen al volumen de agua. Del musmo modo, mezclas de productos
quimicos para el tratamiento de agua pueden agregarse como una dosis de
mantemmiento
La dosis de mantenimiento de producto quimico para el tratamiento
de agua, afiadida al volumen de agua sometida a tratamiento, se calcula de
acuerdo con la ecuacién (1)
MD = (PVYDC) (D
donde
MD = Dosis de mantemmiento de producto quimico para
el tratamiento de agua (oz.), agregada para
compensar la pérdida de producto quimico para el
tratamiento de agua durante un penodo dado de

tiempo
PV = Volumen de agua por tratar (galones)
DC = Cantidad consumida de producto quimico para el

tratamiento de agua en el volumen de agua (oz de
producto quimico para el tratamiento de agua/1000
galones de agua) durante el periodo de iempo dado
DC se determina miciendo el consumo de un producto quimico
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particular para el tratatmento de agua, en el tipo de sistema de agua por
tratar durante un penodo dado de ttiempo El consumo del producto
quimico para el tratamiento de agua puede determinarse usando tecnicas
analiticas conocidas

Las dosis de mantenimiento de productos quimicos para el
tratamiento de agua se afladen en intervalos de tiempo seleccionados, tales
como cada 24 horas, para mantener en el agua una cantidad deseada de
producto quimico para el tratamiento de agua. Dosis de mantenimiento de
desinfectante tal como BAQUACIL® Samtizer and Algistat vanan
tipicamente desde alrededor de 0 1 ppm/dia a alrededor de 6 0 ppm/dia,
preferiblemente alrededor de 1 0 ppm/dia a alrededor de 3 0 ppm/dia Las
dosis de mantenimiento pueden agregarse basdndose en una determinacion
unica de DC y evitando simultaneamente la necesidad de volver a medir en
el agua la cantidad de producto quimico para el tratamiento de agua

La dosis inicial de oxidante se afiade al volumen de agua en una
cantidad suficiente para oxidar material orgénico, presente inicialmente en
el volumen de agua A continuacién se agregan las dosis de mantemimiento
de oxidante para mantener esa cantidad de oxidante  Dosis de
mantenimiento de oxidantes tales como BAQUACIL® Shock and Oxidizer
de Avecia vanan por lo general desde alrededor de 0 5 ppm/dia a alrededor
de 10 0 ppm/dia.

La dosis 1nicial de algicida se agrega al volumen de agua en una
cantidad suficiente para impedir el crecimiento de algas o efloramiento
("bloom"), determinados visualmente Las dosis de mantenimiento de
algicida se agregan en cantidades suficientes para impedir el crecimiento de
algas o efloramiento durante un periodo de 24 horas, determinados
visualmente

El método de tratamiento de agua puede realizarse manualmente y,
ademés, puede automatizarse El metodo puede programarse en un
dispositivo, tal como una bomba, para aplicar una dosis de mantenimiento
El metodo puede automatizarse mediante el uso de un dispositivo de

suministro, tal como un dispensador de tableta, dispensador de polvo,
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alimentador por erosion, alimentador de inyector, alimentador de gas y
bombas, preferiblemente, una bomba programable El dispositivo, tal como
una bomba, puede programarse en tiempos especificos durante intervalos
de operacion especificos para agregar al volumen de agua sometida a
tratamiento dosis de mantemmiento de productos quimicos para el
tratamiento de agua

El tiempo de operaci6n durante el cual se opera la bomba para aplicar

una dosis de mantenimiento se calcula de acuerdo con la ecuacién (2)

RT = ((K) (MD)/(PRPM x PTD)) ()
donde

RT = Tiempo de operacién de la bomba (seg) para
aplicar MD

PRPM = Velocidad de la bomba (RPM)

PTD = Desplazamiento del tubo de 1la bomba
(ml)Y/revolucion de la bomba

K = Constante de conversion (1776 ((seg-ml)/(min-
0z))

MD se define como en la ecuacién (1)

Para 1lustrarla, asumase un volumen de la piscina (PV) de 10 000
galones, y que la (DC) del producto quimico para el tratamiento de agua en
la piscina es 0 125 oz./1 000 gal/dia Sustituyendo en la Ec (1), MD se
calcula como 125 oz Sustituyendo en la Ec (2), donde PRPM=20 y
PTD=2, el RT de la bomba se calcula como 55 5 segundos

Una bomba programable (t1l en el método de tratamiento de agua es
el Sistema de Dosificacion Automatizada BAQUACIL AD™ de Avecia
Inc El Sistema de Dosificaci6n Automatizada BAQUACIL AD™ ncluye
una umdad dispensadora que emplea dos bombas Las bombas se controlan
por un chip de computador programado de acuerdo con las Ecuaciones (1)
y(2)

De 1gual manera puede emplearse una bomba programable para
agregar una dosis 1nicial de un producto quimico para el tratamiento de
agua, tal como desinfectante, oxidante y algicida a sistemas de agua
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acabada de llenar (o recien convertida), asi1 como para administrar dosis de
reposicién ("fop-up doses”) de desinfectante, algicida y oxidante a
volumenes establecidos de agua, para obtener una quimica deseada.

Para 1lustrar los beneficios de la invencién, se trataron un conjunto de
16 piscinas recreativas de prueba y un comjunto de cuatro piscinas
recreativas de control, para comparar el efecto de dosis de mantenimiento
de productos quimicos de tratamiento de agua sobre el control de la
clandad del agua y las algas versus dosificacién manual convencional
semanal — mensual de los mismos productos quimicos Los tratamientos se
hacen asimismo para evaluar adiciones automatizadas de dosis de
mantenimiento, con el fin de confirmar que la cantidad residual de producto
qumico para el tratamuento de agua, tal como desinfectante, puede
mantenerse por encima de 30 ppm

Las adiciones automatizadas de dosis de mantenimiento a las 16
piscinas de prueba se realizaron usando una bomba programable, como la
incluida en el Sistema de Dosificacion Automatizada BAQUACIL AD™
de Avecia Las cuatro piscinas de control se tratan manualmente con dosis
de mantenimiento Cada piscina de prueba se trata con una dosis 1nicial,
predeterminada, de desinfectante, oxidante y algicida usando el Sistema de
Dosificacion Automatizada BAQUACIL AD™

Una dosis micial del desinfectante BAQUACIL AD™ Sanitizer and
Algistat (20% PHMB, clorhidrato de
poliminoimidocarboniliminoimidocarbonil hexametileno, US EPA Reg
No 72674-19) de Avecia Inc, se agrega como se indica mis armba en la
cantidad de 64 0z./10 000 galones para obtener 50 ppm del desinfectante en
cada piscina de prueba. Analogamente, una dosis inicial del oxidante
BAQUACIL AD™ Shock and Oxidizer (27 5% de peréxido de hidrogeno)
de Avecia Inc, se agrega como se indica mas arriba en la cantidad de 128
oz /10 000 galones para obtener 100 ppm del oxidante en cada piscina de
prueba Una dosis imcial del algicida BAQUACIL AD™ Algicide 10
(9 96% de cloruro de n-alquil (C,4, 60%, C,s, 30%, Ci2, 5%, Cia, 5%)
dimetil bencil amomo, cloruro de dialquil (C,4, 60%, C,6, 30%, C,2, 5%,
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Cis, 5%) metil bencil amonio en agua, US EPA Reg No 6836-247-72674)
de Avecia Inc, se agrega como se indica més arriba en la cantidad de 32 oz
(10% activo)/10 000 galones para obtener 2 4 ppm del algicida en cada
piscina de prueba

Luego de haber agregado las dosis iniciales, cada una de las piscinas
de prueba se trata en intervalos de 24 horas con dosis de mantenimiento del
desinfectante, oxidante y algicida usando una bomba programable de
acuerdo con la ecuacién (2) En el Sistema Automatizado BAQUACIL
AD™ se incluye una bomba programable Cada piscina de prueba recibe
una dosis de mantenimiento de 1 25 onzas de BAQUACIL AD™ Sanitizer
and Algistat oxidizer por 10 000 galones de agua de la piscina, 4 6 onzas de
BAQUACIL AD™ Shock and Oxidizer por 10 000 galones de agua de la
piscina, y 114 onzas de algicida BAQUACIL AD™ Algicide 10 por
10 000 galones de agua de la piscina La dosis de mantenimiento del
desinfectante esta en la forma de una solucion acuosa de 20% en peso, la
dosis de mantemmiento del oxidante estd en la forma de una solucion
acuosa de 27 5% en peso, y la dosis de mantenimiento de algicida estd en la
forma de una solucion acuosa de 10% en peso

Cada piscina de control se trata con una dos:s inicial, predeterminada,
de los productos quimicos para tratamiento de agua desinfectante, oxidante
y algicida Las dosis miciales se miden y agregan manualmente vertiendo
los productos quimicos alrededor del perimetro de la piscina La dosis
inicial del desinfectante BAQUACIL® Sanitizer and Algistat (20% PHMB,
cloruro de poluminoimidocarbonilimmoimidocarbonil hexametileno, EPA
Reg No 72674-19) de Avecia Inc, se aflade manualmente a cada una de
las piscinas de control para obtener 50 ppm del desinfectante en cada
piscina Anélogamente, la dosis imicial del oxidante BAQUACIL ® Shock
and Oxidizer (27 5% de peroxido de hidrogeno) de Avecia Inc, se agrega
para lograr 100 ppm de oxidante en cada piscina de control La dosis micial
del algicida BAQUACIL® Algicide (49 8% de cloruro de n-alquil (Cpa,
60%, C¢, 30%, C,2, 5%, C3, 5%) dimetil bencil amomo, 0 2% de cloruro
de dialquil {C,4, 60%, C;s, 30%, C,2, 5%, C;3, 5%) metil bencil amonio en
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agua EPA Reg No 72674-20) de Avecia Inc, se afiade para obtener 2 0
ppm de algicida en cada piscina de control

Dosis de mantenimiento de BAQUACIL® Samitizer se agregan
manualmente cada 10-14 dias a las piscinas de control Dosis de
mantenimiento de BAQUACIL® Samtizer se afiaden cuando el nivel
medido de BAQUACIL cae a, 30 ppm, o por debajo de ese mivel El
BAQUACIL® Sanitizer se agrega en una cantidad para obtener 50 ppm del
desinfectante en el volumen de la piscna Dosis de mantenimiento de
oxidante se agregan manualmente en la cantidad de 128 onzas de oxidante
por 10 000 galones de volumen de la piscina una vez al mes Dosis de
mantemimiento de algicida se afiaden manualmente en la cantidad de 1 25
onzas de algicida por 10 000 galones de volumen de la piscina una vez por
semana

Todas las piscinas se examinan un minimo de tres veces al mes Se
toman muestras de agua de cada piscina y se analizan para detectar
cantidades residuales de desinfectante y oxidante Se evaluaron igualmente
los parametros de equilibno hidrico ("water balance parameters™),
temperatura y turbiedad del agua Los miveles ppm del oxidante y el
desinfectante en el agua de la piscina se miden usando Sistema de Analisis
de Agua PINPOINT™ Portable Lab de Avecia Inc La turbiedad se mide
usando un Turbidimetro Hach Corp 2100P Las algas y la clandad del
agua se evaluan visualmente Las escalas de calificacion usadas para
evaluacién de las algas y la claridad del agua se muestran en las Tablas 1 y
2

Evaluacién de la Cantidad de Desinfectante Residual

Las cantidades de desinfectante residual se miden un minimo de tres
veces al mes Las cantidades promedio de desinfectante residual se
calculan para las piscinas de prueba y para las piscinas de control Las
cantidades promedio de desinfectante residual de las piscinas de prueba es
36 6 £ 6 0 ppm, comparadas con un promedio de 36 0 + 4 0 ppm para las

piscinas de control Esto muestra que las dosis de mantemmiento



SMC 60586
13

calculadas por el metodo de la invenci6n como en las Ecuaciones (1) y (2),
y que pueden agregarse en una manera automatizada, mantienen cantidades
de desinfectante en las piscinas de prueba equivalentes a los miveles
obtenidos siguiendo una dosificacién manual semanal, para mantener un
mivel del desinfectante en una cantidad de més de 30 ppm

Evaluacidn de la Concentracidn de las Algas
La evaluacién visual de la cantidad de algas presentes en una piscina

se conduce un minimo de tres veces al mes y se le asigna una calificacion

entre 0 y 4 La escala de calificacion usada se muestra en la Tabla 1

Tabla 1 Escala de Calificacién para la Evaluacién Visual de las
Algas

CalificacionDescripcién de las algas
0 Sin rastro de algas visibles en ninguna parte de la piscina

1 Cantidades trazadoras presentes en los lados o en el fondo
de la piscina

2 Pequetfios parches ficilmente observados en los lados de la
piscina

3 Parches grandes ficilmente observados en los lados y en
el fondo de la piscina

4 25% o mas de los lados y el fondo de la piscina cubiertos
por algas

Una calificacion aceptable de algas es 1 6 menos La calificacion
de las algas refleja Ia cantidad de algas presentes Una calificacion de "0"
significa que no existen signos visibles de algas, mientras que una
calificaci6n de "4" significa que la piscina estd plagada de algas que cubren
>25% de las superficies visibles de la piscina, o que la columna de agua es
de un fuerte color verde debido a algas de plancton El porcentaje de
piscinas que tienen calificaciones aceptables de algas se expone en la Tabla
A
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Tabla A Porcentajes de Calificacién de Algas
Sistema Porcentaje de Porcentaje de
Calificacion donde | Calificacion donde
las calificaciones < 1| las calificaciones >1
Piscinas de prueba 8990 110
dostficadas con el sistema
de dosificacion
automatizada BAQUACIL
ADTM
Piscinas de control 750 250

Como se muestra en la Tabla A, el método de la invencién provee un
control supenor de todos los tres tipos de algas, incluida la diana Chlorella
spp (algas verdes), comun a las piscinas de natacién

Evaluacion de las Pruebas de Clandad y Turbiedad
Se conduce una evaluacion visual de la clanidad del agua un minimo

de tres veces al mes y se asigna una calificacién de la clandad del agua
entre 0 y 4 La calificacién de clanidad refleja la turbiedad del agua Una
calificacion de "0" significa que el agua es cnistalma, mientras que una
calificacién de "4" significa que la piscina es tan turbia, que es imposible
percibir la profundidad real La escala de calificacion usada para evaluar

visualmente la claridad del agua se expone en la Tabla 2

Tabla 2 Escala de Calificacion de la Evaluacion Visual de la Claridad del

Agua
Calificacion |[Descripcién de la Clandad del Agua
0 Agua resplandecientemente clara
1 Agua aparece turbia, presencia de una ligera opacidad
2 Desagile principal es visible, pero no distinguible
3 Fondo del extremo poco profundo visible, el desaglle
principal no
4 No puede verse el fondo en el extremo poco profundo

34
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Una calificaci6n aceptable de clandad es 1 6 menos El porcentaje
de piscinas que tienen lecturas de calificacion de claridad aceptable se

expone en la Tabla B

Tabla B Calificaciones Porcentuales de Clandad Aceptables e

2>

Inaceptables

Sistema Calificaciones Calificaciones

Aceptables < 1 (%) Inaceptables >1 (%)
Piscinas de prueba 955 45
dosificadas con el sistema
de dosificacion
automatizada
BAQUACILAD™
Control (dosificadas 750 250
manualmente)

Las piscinas de prueba tratadas con dosis de mantemmiento de
acuerdo con el método de la invencion tienen una incidencia mucho menor
de agua opaca que las piscinas de control, es decir, aquellas dosificadas
manualmente

El valor de turbiedad promedio para las piscinas de prueba es 0 7
NTU (Unidades de Turbiedad Nefelometrica) Este valor de turbiedad
promedio corresponde a una calificaci6n de opacidad de 0 y es excelente
En comparacién, el valor de turbiedad promedio para las piscinas de
control, que no se tratan diariamente, es mucho més altocon 1 1 NTU La
menor turbiedad promedio para las piscinas de prueba se correlaciona bien

con la evaluacién visual
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REIVINDICACIONES

1 Un metodo de tratar un volumen de agua para mantener una cantidad
predeterminada de un producto quimico para el tratamiento de agua en el
volumen de agua durante un periodo de tiempo, que comprende determinar
una cantidad de un producto quimico para el tratamiento de agua a
preservarse en un volumen de agua por tratar, calcular una dosis de
mantemmiento del producto quimico a agregarse al volumen de agua, para
mantener aproximadamente la cantidad del producto quimico en el agua
durante el periodo de tiempo, proveer una fuente del producto quimico y
suministrar la dosis de mantemmento del producto quimico para el
tratamiento de agua al volumen de agua, en donde la dosis de

mantenimiento se calcula de acuerdo con la ecuacién (1)

MD = (PVXDC) )
donde
MD = Dosis de mantemmiento de producto quumico para
el tratamiento de agua
PV = Volumen de agua por tratar
DC = Cantidad consumida de producto quimico para el

tratamiento de agua durante el periodo de tiempo y
en donde el sumimstro de la dosis de mantenimiento se realiza por
una bomba con un desplazamiento del tubo y que se hace operar durante un

tiempo de operaci6n, determinado de acuerdo con la ecuacién (2)

RT = ((K) (MD)/(PRPM x PTD)) (2)
donde
RT = Tiempo de operacion de la bomba (seg )
PRPM = Velocidad de la bomba (RPM)
PTD = Desplazammiento del tubo de la bomba
(ml)/revolucion de la bomba
K = 1776 ((seg -ml)/(min-0z)), y

MD se define como en la ecuacién (1)
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2 Un metodo de acuerdo con la reivindicacién 1, en donde la fuente del
producto quimico es una solucién acuosa del producto quimico para el
tratamiento de agua

3 Un método de acuerdo con la reirvindicacion 2, en donde la solucion
tiene alrededor de 0 5% en peso (activo) a alrededor de 80% en peso
(activo) de producto quimico para el tratamiento de agua

4 Un método de acuerdo con una cualquiera de las reivindicaciones
precedentes en donde se hace operar la bomba por un computador
programado de acuerdo con la ecuacion (2)

5 Un metodo de acuerdo con una cualquiera de las rervindicaciones 1 a
4, en donde el producto quimico para el tratamiento de agua se selecciona
del grupo conformado por algicidas, desinfectantes, oxidantes, agentes
quelantes, agentes de control de pH, nhibidores de corrosién y

estabilizantes

6 Un metodo de acuerdo con una cualquiera de las reivindicaciones 1 a
4, en donde el producto quumico para el tratamento de agua se selecciona
del grupo conformado por dioxido de cloro/hipoclornito de litio, hipoclorito
de sodio, (clorhidrato de biguanida de poli(hexametileno)), 1,3-bromo-
cloro-dimetilhidantomna, y 1,3-dibromodimetilhidantoina, peréxido de
hidrogeno, monopersulfato de potasio, perborato de sodio, percarbonato de
sodio, sulfato de cobre, citrato de cobre, EDTA (4cido etilen
diaminotetraacetico) de cobre, gluconato de cobre, plata coloidal, nitrato de
plata, poli{oxietilen (dimetilimino) etilen (dimetilimino) etilen bicloruro),
dimetilditiocarbamato de sodio, 2-cloro-4,6-bis(etilamino)-5-triazina,

cloruro de zinc, oxido de zinc y cloruro de bencil alconio

7 Un metodo de acuerdo con una cualquiera de las reivindicaciones 1 a
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4, en donde el producto quimico para ¢l tratamiento de agua se selecciona
del grupo conformado por hipoclornto de metal alcalino, hipoclonto de
metal alcalinoterreo, 1socianuratos clorados, hidantoinas halogenadas,
perboratos de metal alcalino, percarbonatos de metal alcalino, sales de
cobre, sales de plata, compuestos de amonio cuaternario, compuestos de
amonio policuaternario, sales de zinc, agentes quelantes, fungicidas, agentes

de control de pH, inhibidores de corrosion y estabilizantes

8 Un método de acuerdo con una cualquiera de las rervindicaciones 1 a
4, en donde el producto quimico para el tratamiento de agua es peréxido de
hidrégeno

9 Un metodo de acuerdo con la reivindicacién 3, en donde el producto

quimico para el tratamiento de agua es desinfectante agregado en una dosis
de mantenimiento de alrededor de 0 1 ppm/dia a alrededor de 6 ppm/dia

10  Un método de acuerdo con la rervindicacié6n 3, en donde el producto
quimico para el tratamiento de agua es desinfectante agregado en una dosis
de mantenimiento de alrededor de 1 ppm/dia a alrededor de 3 ppm/dia

11  Un sistema para tratar un volumen de agua para mantener una
cantidad predeterminada de un producto quimico para el tratamiento de
agua en el volumen de agua durante un periodo de tiempo, que comprende
una bomba con un desplazamiento de tubo conectado cooperativamente a
un computador para control de la bomba, una fuente de producto quimico
para suministro a la bomba, para aplicacion por la bomba a un volumen de
agua, haciendo que la bomba opere durante un tiempo sufictente para
suministrar una cantidad de producto quimico para el tratamiento de agua al
volumen de agua, suficiente para mantener aproximadamente la cantidad
predeterminada de producto quimico para el tratamiento de agua en el
volumen de agua durante el penodo de tiempo, en donde la bomba se hace
operar durante un tiempo de operacion (RT), calculado como el cociente de

58
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(K) (MD)/(PRPM x PTD))
donde
RT = Tiempo de operacion de la bomba (segundos)
PRPM = Velocidad de la bomba (RPM)
PTD = Desplazamiento del tubo de la bomba
(ml)/revoluciones de la bomba
K = 1776 ((seg -ml)/(min-o0z )), ¥
MD = (PV) (DC) donde
MD = Dosis de mantenimiento de producto quimico
para el tratamiento de agua
PV = Volumen de agua por tratar
DC = Cantidad consumida de producto quimico

para el tratamiento de agua durante el periodo
de ttempo

12  Un sistema de acuerdo con la rervindicacion 11, en donde la fuente
del producto quimico es una solucion acuosa del producto quimico para el

tratarmento de agua

13  Un sistema de acuerdo con la rervindicacion 12, en donde la solucion
tiene alrededor de 1% en peso (activo) a alrededor de 80% (activo) del
producto quimico para el tratamiento de agua

14  Un sistema de acuerdo con una cualquiera de las rervindicaciones 11
a 13, en donde el la bomba se hace operar por un computador programado

de acuerdo con la ecuaci6n (2)

15  Un sistema de acuerdo con una cualquiera de las reivindicaciones 11
a 14, en donde el producto quimico para el tratamiento de agua se
selecciona del grupo conformado por algicidas, desinfectantes, oxidantes,
agentes quelantes, agentes de control de pH, inhibidores de corrosion y

estabilizantes
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hipoclorito de metal alcalinoterreo, 1socianuratos clorados, hidantoinas
halogenadas, perboratos de metal alcalino, percarbonatos de metal alcalino,

sales de cobre, sales de plata, compuestos de amomo cuaternario,
compuestos de amonio policuaternario, sales de zinc, agentes quelantes,
fungicidas, agentes de control de pH, inhibidores de corrosién y
estabilizantes

19  Un sistema de acuerdo con una cualquiera de las rervindicaciones 11
a 14, en donde el producto quimico para el tratamiento de agua es peroxido
de hidrégeno

20  Un sistema de acuerdo con la rervindicacion 13, en donde el producto
quimico para el tratamiento de agua es desinfectante agregado en una dosis
de mantenimiento de alrededor de 0 1 ppm/dia a alrededor de 6 ppm/dia

21  Un sistema de acuerdo con la reivindicacién 13 en donde el producto
quimico para el tratamiento de agua es desinfectante agregado en una dosis
de mantemmiento de alrededor de 1 ppm/dia a alrededor de 3 ppm/dia

22 Un sistema para tratar un volumen de agua para mantener una
cantidad predeterminada de un producto quimico para el tratamiento de
agua en el volumen de agua durante un periodo de tiempo, que comprende
un dispositivo para aplicar un producto quimico para el tratamiento de agua
a un volumen de agua, hacer que el dispositivo opere durante un tiempo
suficiente para aplicar una dosis de mantenimiento de producto quimico
para el tratamiento de agua, suficiente para mantener aproximadamente la
cantidad predeterminada de producto quimico para el tratamiento de agua
en el volumen de agua durante el periodo de tiempo, en donde la dosis de
mantenimiento se calcula de acuerdo con la ecuacién (1)

MD = ®VYDC) (1)
donde

MD

Dosis de mantemmmento de producto quimico para el
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tratamiento de agua
PV = Volumen de agua por tratar

3

Cantidad consurnida de producto quimico para el
tratamiento de agua durante el penodo de tiempo

23  Un metodo para tratar un volumen de agua para mantener una
cantidad predeterminada de un producto quimico para el tratamiento de
agua en el volumen de agua durante un periodo de tiempo, que comprende
aplicar un producto quimico para el tratamiento de agua a un volumen de
agua por un dispositivo controlado por un computador, operar el dispositivo
durante un tiempo suficiente para aplicar una dosis de mantenimiento de
producto quimico para el tratamiento de agua, suficiente para mantener
aproximadamente la cantidad predeterminada de producto quimico para el
tratamiento de agua en el volumen de agua durante el periodo de tiempo, en

donde la dosis de mantenimiento se calcula de acuerdo con la ecuacién (1)

MD = (PVXDC) (1)
donde
MD = Dosis de mantemmiento de producto quimico para el
tratamiento de agua
PV = Volumen de agua por tratar
DC = Cantidad consumida de producto quimico para el

tratamiento de agua durante el penodo de iempo
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La invencion se relaciona con un metodo de tratamento de cuerpos
de agua, tales como piscinas recreativas, saunas y tinas calientes, con dosis
de mantenimiento de productos quimicos para el tratamiento de agua, para
obtener una desinfeccion consistente y niveles esteticamente agradables de
propiedades, tales como (eliminacién de la) turbiedad La cantidad de la
dosis de mantenimiento se basa en el volumen de agua por tratar, con el fin
de obtener agua higienica y clara

El metodo puede automatizarse para un tratamiento seguro,
consistente y exacto del agua, tal como se encuentra en piscinas de

natacion, saunas o tinas calientes
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NOTIFICATION OF TRANSM XL
INTERNA TIONAL PRELIMINARY
EXAMINAIION REPORT

LONDON SE1 2HW
GRANDE BRETAGNE
(PCT Rule 71 1)

Date of m
(day/monthjyear) 28/09/2004

Applicant s ar agent & file reference IMPORTANT NOTIFICATION
P711404PCT /DE

Intemnstional spplication Ne. International filing date (day/month}year) Priority dme (day/month year)
PCT/GB03/04649 29/10/2003 04/11/2002

Appiicant

ARCH CHEMICALS, INC et al

1 The spphcant i hereby notified that thir Internstional Prelimmnary Examining Authonity trangmits berewith the mnternational
prefiminary examination report ane? ity snnexes, i any estabh an the international application.

- - —

2 A copy of the report and its srnezes if amy 15 being transmitind to the International Bures: for comumumncation to all the
elected Officesn.

3 ‘Where required by any of the elected Offices, the International Bureau will prepare an Enghish translstion of the report (but
not of any annexes) and will transnmt such transistion o those Offices. roport fbu

4, RE] DER

The the uf befare each clected Office certain i o and
aying asticiel fess) wihin 30 mexsihs fram the EIoEiY dare (o 10 13 Eotns OB AT 3901 e o e reer
sent by the I al Burems with Form PCT/IB/301).

Wnlirlkl}imdhml:llmllqﬁﬂhﬂmmlhﬁnﬂ“hmdﬂ:ﬂh.mﬂumdﬂmmum:
transistion of sny annexen to the international prefiminary examination report. It apphcant » onsitnlity to prepare
nﬂMﬁlﬂﬁuﬂﬂmeeﬁmoﬂm i

For further details on the apphicable tzme limuts and requirements of the electad Offices see Volume II of the PCT Applicant s

The ‘s attention 15 drawn to Artcle 33(5), which provides that the criteria of nowty mvenuve step ard industnial
described m Article 33(2) to (4) merely serve the pusposes of intcrnstional prefiminary examinaton and that “sny
ontractng State may apply additional or t crteria for the purposes of whether in that Siate the clmmed
inventions is patentahis or not” (see also Article 27(5)). Such adkitional criteris may refate for example to exemptions from
. patertability requirements for enabiing ducdosure clerity and support for the claima.

’ E@EHWEF

OCT 18 2004

Name and mailing addrews of the IPEA/ Autfeed officer

) I e
j Tel (+49-89) 2399-0 Tx 523656 epmu d AIMALE MURILLO J
Fex (+49-89) 2399-4465 Tel (+49-89) 2399 2828

Form PCT/IPEA/A16 (August 2002) P20473
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Artcle 36 and Rule 70)
(Ratronalised Report according to the Notice of the Presideat of the EPO published in the OJ11/2001)

Applcants or agent ¢ il reference See Noufication of Tranmmttsl of International
P711404PCT/DE FOR FURTHER ACTION  prejiminary Exsmination Repert (Form PCT/IPEAj16)
International applcsuan No. Internanonal fling date (dy/mondhlysar) Prionty date (day/month/year)
PCT/GP03 /04649 2971072003 04/11/2002
International Patent Clasnfication (IPC) or natlonal ciassification snd 1PC
CO2F1/00
Amiunt

ARCH CHEMICALS, INC ot al

1  Thisternstional prelmmnary examinstion has been prepared by this Internstiona! Prelimnary Examining
demdnmmummwu?:ummmuw e

2. This REPORT consists of & total of 2 sheets, mchudivg this cover sheet.

This report is siso sccompanied by ANNEXES, 1.2, sheets of the description, clalms and/or dr wiuch have
. D bnnlmﬂmﬂnlhhﬁlfwﬂulnpml'dlu:immd:mnﬂ'ﬂlmlm-hhfm Authority
(we Rule 70 16 and Sechian 607 of the Admimstrative Instruchions the PCT).

‘These annazes consists of a total of sheets.

3  This report contuns madications relating to the following tems

Im Bame of the report
i [] Prioy
1 [] Nom-estahhstmment of apinion with regard to novelty, inventrve step and industrisl spphcability

IVD Lack of unity of mvention
v Reasaned ard ]
[X] mw.m::msmmm to novelty inventive step or industrial spplicability;
VI[ | Certam documents cited
Vit [ ] Certain defects m the imtemnations] spplication
Vil [[] Certam cbservations on the international apphcation

"Date of subrmsmon of the denand Date of completion of this report
24/05/2004 23/09/2004 - mn,“'
Name and mailng address of the IPRA/ Authorized officer <
Burooess Patant Office HOFMANN D G
s : 0
Tel (+49-89)2399-0 Tx 523656 epmu d s
S Fax (+49-89) 2399-4465 Tel (+49-89) 2399 2828 %

Form PCT/IPEA 409 (cover sheet) P20476 (October 2001)
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INTERNATIONAL PRELIMINARY Intemational application No % 'PCT/GB03/04649
EXAMINATION REPORT

I Basls of the report

The basis of this international preliminary examiabon 1s the application as onginally filed

V  Reasoned statement under Rule 66.2(a)(ll) with regard to noveity, inventive step or
Industrial applicabliity

in hght of the documents cited in the internabonal search report, it 18 considered

that the invention as defined in at least some of the claims does not appear to meet

the cnitena mentioned in Arhcle 33(1) PCT, 1 8 does not appear to be novel and/or to

involve an inventive step (see intemational search report, in particular the documents
. cited X and/or Y and corresponding claim réferences)

Form PCT/409NE1 (EPO-03-2002) P20752
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rl?l'nﬂ&ATIONAL PRELIMINARY EXAMINING AUTHORITY PCT ((ﬂ S’ 2
To:

BANNERMAN, David Gardner |

WITHERS & ROGERS q

GOLDINGS HOUSE WRITTEN OPINION q’

2 HAYS LANE T R g8

LONDON SE1 2HW
GRANDE BRETAGNE

Date of mailing
| (day/monith{year) 02/07/2004

Applcant 5 or agent’s file reference REP1 Y DUE
P711404PCT /DE e o e
International sppheahon No. Internanansl filing dute (day/monthjyear) Priority date { day/monthyear)
PCT/GB03/04649 29/10/2003 04/11/2002
International Patent Clasmficahon (1PC) ar both mational classficxtion snd [PC
C02F1/00
Appbeant

ARCH CHEMICALS, INC et al

1 ‘Ths written opnion is the first drawn up by this International Prelimmary Ellminln! Authority
2. This opumon comuns indications relating to the following nems
I [X] Bams of the opinion
i [] Promy
Nl [] Non-establishment of opimon with regard to novelty mventive step mnd mdustrial applicainbty

tv [[] Lack of unity of mventuon
v Rensoned statement under Rule 66 2(a)(ii) with regard to novelty inventive or medustrial apphicalnht
m atstions end explanstions upméﬂ nlmr:gm v er d

VI D Certzin documents cited

VIt [ | Cortmn defects in the mternational spphcation
VIII D Certam observations on the internstional spplcaban

3 ‘The spplicant 1 hereby luvited to reply to tUns opinfon.
Whea?! See the tme lnmit indicsied sbove The applicant may before the expurstion of thal Ume limit, request this Authority
to grant sn extenman, see Rule

How? By smubmumng a writien reply mndp}mhd.wlmewoplm by amendments, according to Rule 663
For the form and the language of the smendments aee Rules 66.8 and 66 9

Alss  For m sdditional opportumty to subsal amendments, see Rule 664
For the examinar’s o on to consider amendments and/or srguments, see Rule 66 40
For o informal communication with the examuner see Rule 66.5

H ne reply Is filed, the internaticnal prelimmary exarination report will be estabiished on the bams of this opinion.

4. The fmal date by wisch the internstionsl preliminary
exammabion report must be estabfished according to Rule 69.2 1

Nzne and mailing address of the IPBA/ Authanzed cofftecr

d F oificer
JUL 19 368 TEkr o ans

e

Tel (+49-89) 2399-0 Tx 523656 oy
Fax. (+49-89) 2999-4465
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WRITTEN OPINION International application No PCT/GB03/04649

| Basis of the opinion

1 The basis of this wniten opinion is the application as onginally filed

V  Reasoned statement under Rule 66 2(a)(il) with regard to novelty, inventive step or
Industrial applicabllity

1 In hght of the documents cited in the intemnational search report, it is considered that the
invention as defined in at least some of the claims does not appear to meet the
critena mentioned in Article 33(1) PCT, 1@ does not appear to be novel and/or to involve
an inventive step (see internabonal search report, in particular the documents cited X
and/or Y and corresponding clams references)

2 If amendments are filed, the applicant should comply with the requirements of Rule 86 8
PCT and indicate the basis of the amendments in the documents of the application as
ongnally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken into
considerahon for the establishment of the international preiminary examination report
The attention of the apphcant Is drawn to the fact that if the application contains
an unnecessary plurality of mdependent claims no examination of any of the clams will be
camed out

NB Should the applicant decide to request detailed substantive examination, then an
intemational preliminary examination report will normally be established directly
Exceptlggally the examiner may draw up a second written opinion, should this be explicitly
request

Form PCT/40BAE1 (EPO-03-2002) P20722
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Reference Applinsiion No_/Psiant No
ane COSSL 03768671 3 - 2104 PCT/GB0304849
Applisant/Proprieior
Arch Chemicals Inc
Entry into the Europsan phase before the European Pstent Office
These notes describe the procedural steps required for entry Into the European phase
before the European Patant Office (EPO). You are advised fo read them carefully
faliure to take the necessary action In time can lead to your application being deemed
withdrawn
1 The above-mentoned intemahonal patent application has been grven European
application No 03769671.3
2 Applicants without a residence or their pnnoipal place of business In an EPC contracting state may
themselves inltate European procesesing of their International applicatons, provided they do eo before
expiry of the 31st month from the pnonty date (eee also point 8 below)
During the European phase bejore the EPO as designated or elected Office, however, such
applicants must be represented by a professional repressntative (Arts 133(2) and 134(1), M
Procedural aots performed after e of the 31st month by a nal re ntative who aoted
during the lmamaﬁpeonal phase butxgr%ot authonsed to aotbybomeO m legal effect and
therefore lead to loss of rights
Pleass nols that a professional represeniative authorised to act before the EPO and who acted
for the applicant during the International phase doss not automatically become the

representative for the European phase Applicanis are thereiore strongly advised 1o appoint in
good time any representative they wish to initiate the European phass for them, otherwise, the
EPO has o send all communicsations direct 1o the applcant.

3 Appiicants with a remdence or their prinoipal place of business In an EPC contracting state are not
obliged to appoint, for the Europeqn phase before the EPO as designated or eleoted Office, a
professional representative authorised to act before the EPO
However, in view of the complexity of the procedure It s recommended that they do so.

4 Applicants and professional representatives are also strong advised to Inltiate the European phase
using EPO Form 1200(m|ablofneddmmeﬂomﬂ|eEPO;y11inmh not compulsory

EPO Form 1201 10.02
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5 To enter the European phase before the EPO the following acts must be performed

(NB
51

Fallure vaiidly to do so will entall loss of rights or other adverse legal consequences )

If the EPO ls acting as designated or elected Office (Arts 22(1)(3) and 39(1) PCT respectively)
Ecanu must, within 31 monthe from the date of filing or (where appficable) the eariest priority

8) Supply a transiation of the interational application Into an EPO official hng:ge i the

Inhzn;t(m;nEa';g;mau did not pubiish the application In such a language (Art. 22(1) and Rule
107(1)(a)

if the transiation Is not filed In time, the international appilication Is deemed withdrawn
beiore the EPO (Rule 108(1) EPC).

This loas of rights 18 deemed not to have ocourred i the translation is then flled within a
two-month grace period as from notification of an EPO communication, provided a suroharge is
pax at the same time (Rule 108(3) EPC)

b) Pay the national basic fee (EUR  160,00) and, where a supplementary European ssaroh report

©)

has to be drawn up, the search fee (EUR 680,00 , Rule 107(1)(c) and (e) EPC)

if the tme imit under Article 78(2) EPC expires before the 31-month time imt, pay the
designation fee (EUR 75 00) for each contracting state designated (Rule 107(1)(d) EPC)

d) K the time imit under Article 94(2) EPC expires before the 31-month time imit, file the written

request for examination and pay the examinaton fee (EUR  1430,00 , Rule 107(1){f) EPC)

©) Pay the third-year renewal fee (EUR  380,00) I it falls due before expiry of the 31-month tme

b2

Emit (Rule 107(1)(g) EPC)

if the fees under (b) to (d) above are not paud in ime, or the wiliten request for examination s not
fled in tme the memenonal applicaton Is deemed withdrawn before the EPO, or the
contrachng-state designatron(s) in question e (are) deemed withdrawn (Rule 108(1) and (2) EPC)

However the fees may stfll be valdly pard within a two-month grace pericd as from notifioation of
an EPO communication, provided the necessary surcharges are paid at the same ime (Rule
108(3) EPC) For the renewal fee under (e) above, the graoe period Is six months from the fee's
due date (Article 86(2) EPC)

Iif the application documents on which the European grant procedure Is to be based comprise more
then ten claims, a clams fee Is payable within the 3?-monlh time mit under Rule 107(1) EPC for
the eleventh and each subsequent claim (Rulke 110(1) EPC) The fee can however stifl be peid
within a one-month grace gpnod as from notification of an EPO communication painting out the
faliure to pay (Rule 110(2) EPC)

6. If the cant had a representative during the application’s intemnational phase the present notes will
bau:tfmo mpru:n';ﬂva.aﬂdng hulll: Il:‘:glnl‘onnham;'o:manooldlmly "

All subsequent communications will be sent to the applicant, or - If the EPO Is informed of his
appointment in time - 1o the appiicant’'s European represeniative

EPO Form 1201  10.02
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7 For more details about ime Imits and proosdural acts before the EPO as designated and elected Office,
see the EPO brochure

How to get a European patent
Guide for applicants - Part 2

PCT procedure before the EPO - "Euro-PCT"

This brochure the bst of professional representatives before the EPO, Form 1200 and detalls of the
latest fees are now all available on the Internet under
hitp.//www european-patent-office org
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Goldmgs Houle, 2 Flaya Lane, London SE1 2HW
Emogm & mmm PATENT ATTORNEYS Tel +44 (0)20 7663 3500 Fax. +44 (0)20 7663 3550

B-Mn! admn@withersrogers com Web www withersrogera.com

European Patent Office Our Ref P711404PCT/DE/caw
D-80298 Your Ref
Monchen
Germeny 20 May 2004
Iy - To Contact the Wniter-

Telephone +44 1926 336111

Dear Sirs

International Patent Application No. PCT/GB03/004649

Method of Water Treatment

Arch Chemicals, Inc.

Please find enclosed a Demand whuch 1s filed 1n respect of the above application

The above apphication has been transferred to Arch Chemicals, Inc An Assignment and Powers of
Attorney 1n favour of Withers & Rogers have been filed scparately at WIPO A copy of the letter
sent to WIPQ 1s attached for your records

Yours Ity

e

WITHERS & ROGERS

Enclosures

EGENWE

MAY 2 6 2004

Ral 25 004)

hmmmmmmmummmnnm Kurl Barnfather Simon Beck,
Ivor Harrzson, David Pratt, Mark Armitage* Calin Jones, Howand Wright, David Croston, Jobn Janes, Flona McBride®
Bana Nuseibeh* David Blsy Adrisn Tombimg, Laed
& MITMA All othar portars CPA & KP4
Awncisiss. Jackie Tolson, Janes Gray Callun Wardla, Mutthew Gillard, Nicholes Jones, Prul Foot, Matthow Allen, Keith Turt,
Helen Cawloy Alsn St George, Rache) Wallm, Knmn Pringlo, Kathryn Cruse, Christopher Eliss, Rugsel) Barton
Comswliants. Micheel Adlops, Davad Conan
Practice Manager- Nick Dougan, Renewaly: Duvid Ayres (Manages), Mary Downoy
Accomnte Moy Stugess, Tramsiations: Rosarmry Booth, EP Fermalitier Karon Ansten
Also st 60 Hally Walk, Leasaington Spa, Warwickslure CV32 4JE Tel +44 (0)1926 336111 Pax +44 [0)1926 335519
1 Redehf Street, Brustol BS1 6NP Tal. +44 (0)117 925 3030 Pax. +44 {0)117 925 3530 and
75-Colmore Row Bummngham B3 2AP Tel +44 (00121 245 3900 Pxx: +44 (0)121 245 3930
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The demand must be filed directly with the competent ernationsl Prelivinory Excnirang Avthorily or if two or are compeiend,
with the ane chosen by the qpplicart. The fid] mame or two-letter code of that Asthorily may be indirated by the applicnt on the lins befow
IPEA/

PCT CHAPTER IT
DEMAND
under Article 31 oftllnmn(:oo?mnm
be
fris e .t Tt Y Cooperstion Treaty ¥

For International Prelonmary Exsmming Authorsty use only
| Identficanon of IPEA | Date of recerpt of DEMAND

Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION P711 46:#?;3?

International apphcation No. Internatwonal filmg dain (dawinonthwar) (Barlrest) Priorty daie (zknyimonth/vear)
PCT/GB03/004649 29 October 2003 4 November 2002

Thile of mvention

Method of Water Treatment

BoxNe.I APPLICANT(S)

Name and address _ﬂ-uyy.-:.!u.i flﬂﬁﬂn Telophone No.

Arch Chemicals, Inc. [ Facsimile No.

501 Merntt 7

Box 5204 C& o Taloprmier No.

Norwalk

Connechcut 06856-5204 Appheant sreglstrutson No. with the Offico
| 1ISA

State (that ir country) of nahonalry* State (that is, country) of residence:
us us

Namo and address: (Fanily aoe followed by givon mome; for a lagal antiey, Al qficial desigration The ackiress muat inchiads posted coc and seses of cowwry,)
UNHOCH, Michael Joseph

235 Chenrry Lane

Newcastle DE

19720

USA

Stte (that Is, country) of natonality Stio (that ix, country) of remdence.
us us

Name snd addresy: (FRanily mrw follownd by piven e fir a legel evsilty, full afficial desigration The akiress et inchiads postal aods and s of cowery)

State: (that Ir, couniry} of nxhonably State (that ks, cownsry) of remdence:

%
[C] Porther appiscants are mexcated on & contmaton sheet

Form PCT/IPEA/40] (first shoet) (Jacuary 2004) Ses Notas 1o the demand form




X 54

y. Intemahonal applxcation Ne.
Shest No, PCT/GB03/004649

BoxNo.Ill AGENT OR COMMON REPRESENTATIVE, OR ADDRESS FOR CORRESPONDENCE

The followmg person s agent 7] common representatrve

III'ID has been sppoinied eartser and represeats the applicant(s) also for mternshonal prehmmary exsmmatson.
[EI uwwﬂqmmd(mwymmnmm

B forthe before the Internabonal Exsmm , In addition to
] hh-:'m specifically pnuh;h Prehmmary ing Authonty
Neme and address mores filigwed by given nawe, for a lagel entty, full official desigrntion | Telophione No.

o TPk e ook o e o %) +44 (0) 1926 338111
BANNERMAN, David, Gardner | Facsnmule No.
WITHERS & ROGERS +44 (0) 1926 335519
GOLDINGS HOUSE Teloprmter No.
2 HAYS LANE
LONDON, SE1 2HW Agent's registrabon No. with the Office
UNITED KINGDOM

/has been
A o T s s ocal sikoas o Which correspandnes omld be pet. ppoied aad tha

Bex No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerningamendments.*

1 mwmmmmmumnnuune
the micrmational spphication as origmally filed
the descnpbon as ongnally filed

as amended under Articlo 34

ns ongnally Hled
as amended under Article 19 (together with sny accompanymg statement)
ag amended under Article M

the clums

the drawings as ongually filed

as amended under Articls 34

00 000 00

y D The spplicant wishes any smendment 10 the claims mmder Article 19 to be conswlercd as reversed.

k) The wishes the of the internationsl prelmmary exsmmatwon #o be postponed until the expuration of the
L e o e R 69 16 "

4 The mmhwmm sta rier than st the expmtion of
D qhm’;mmmmm. o start en " the

- Wlﬂtmdn&-hnnmnid.wlnlnh-!mm-ﬂmwﬂlmuhuofﬂumw
= ongmally filed or, wherea of smendments 1o the claims under Ariiclo 19 snd/or smendments of the miemational spphestion
under Artiols 34 are recelved by the Interationa] Prolmmmary Examinmg Authority before it has begun to draw up & written opinion
or the mrtrmationsl preliminary exammation repost, s #o amended.

Langeags fer the purpeses of nternationsl preliminary cxamination  ENGSH
[i] whuch s the language in which the mtemational epphication was filed.
[C] whuch 15 the language of = translanon furmshed for the purposes of imernational scarch.
| which 15 the language of publication of the mizmational apphication.
D which 1 the language of the trnalation (tn be) furmshed for the purposes of mtamational prelimmary examinstion.

Bex No.V ELECTION OF STATES

'l'lll:ﬁlmgﬁhumdmhahmdﬂlmumumménmmdnwwmnoﬂln
PCT

Form PCT/IPEA/401 (sccond sheet) (Tanmary 2004) Sew Notes to the demand form



3 Internetoaal epplicetion No.
Sheet No. PCT/GB03/004649
Box Ne. VI CHECK LIST
The demand 19 accompansed by the fllowng elements, m the language refiared o in For Internstwnal Frelmnmery
Box No IV for the purposes of internabonal prelmmmary exammaton: Bxammimng Authority wse only
recerved ool roceved
1 translabion of mternational spplicaion sheets O (I
2 amendments under Articls 34 sheets (| (|
3 copy (or where requured, transiation) of
amendments under Articke 19 sheots O O
4  copy (or, whore roquired, translstos) of
statement under Article 19 sheets D D
5 lether shoots | O
6. other fxpeciy) shests O |

The demand 1 also accompamed by the rtem(s) marked below-
1 K fee calcnlation shoot
2 [] ongnal scparate power of attomey
3 [] ongmal general power of sttorey

4 [J copy of general power of stiomey,
reference oumber, f sy

5 [] statnment eplanmg lack of mgnature
6 [] sequence nting m computer readable form
7 hbhm#mdlbhhulmdhl

8 [ other pecity)

Box Ne. VI1 SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxz 10 esxch sigraiurs, ircdicats She nows of the parson signing ard the copacily in which the persan igns (if nech copaciey is ot oliviows from rending the demond)

s

David Gardner BANNERMAN
European Patent Attorney

20 May 2004

1 Date of acinal recerpt of DEMAND-

For Inttrnatonsl Prelimnary Examinmg Authority wee only

2 Adpusted daie of recempt of demand due
to CORRECTIONS umder Rule 60 1(b):

3 D The dute of recempt of the demand » AFTER the
aquwhon of 19 months from the pronty duie end
e 4 or 5, below does not spply

D The applicant has been mformed acoordmgly

4 D Thedateof of the demand s WITHIN the tume
Lt of 19 from the pronity date s extended
by vorte of Rule 80.5

the date of of the demand 15 afler the
5 D —— dl’mﬂ-m?mﬂnm‘h.ﬂu
m amrrval 3 EXCUSED pursomnt to Rule £2.

6. D The daie of recexpt of the demand 13 AFTER the
expirshon ofthe time imit nndes Rule 545 1(s) snd
tiem 7 ar B, below does not spply

7 The date of recest of the demand m WITHIN the tme

bomat wnder Rule 545is.1(x) m exdended by virtes of
Rule 80.5.

8 Although the date of recemt of the demand is after the
D of the tioe Limit under Rule 545ir 1(s), the
ja emval 3 EXCUSED pursusnt o Rule 52

Demand receaved from [PBA on.

For Inemshonal Buresn use only

Form PFCT/IPEA/401 (last sheet) (Jamuary 2004)

See Nates to the demond form
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/~ WITHERS € hOGERS ) 3(

EUROPBAN & CHARTERED PATENT ATTORNEYS Goldmgs House, 2 Hays Lane, Loadon SE1 ZHW

TRADE MARK ATTORNEYS B-Mail wm *““’”""’?.:*.:.“mm"“”’“

International Bureau of WIPO Our Ref* P711404PCT/DE/caw
34, chenn des Colombettes Your Ref:
1211 Geneva 20
Switzerland 19 May 2004
a (F“\ =) BY FACSIMILE
S (CONFIRMATION BY POST)
- To Contact the Writer

Telephone +44 1926 336111
Desr Sus

International Patent Application Application No. PCT/GB03/004649
Method of Water Treatment

Arch Chemieals, Inc.
®

The above International Patent Application has been asmigned from Avecia Inc. and Avecia Lid. to
Arch Chemcals, Inc., 501 Memtt 7, Box 5204, Norwalk, Connecticut 06856-5204, USA.

Please change the Apphicant for all designated states, apart from the Unmited States, to Arch
Chemicals, Inc The Apphcant for the purposes of the Umted States only 13 stll Unhoch, Michael
Joseph.

We enclose a Power of Attorney signed by Arch Chemicals, Inc. and by the Inventor/Apphicant for
the United States, Michael Joseph Unhoch.

The attached copy of the Assignment specifically refers to the above International Patent Application
as Case 8 1n the schedule of patents transferred.

If you have any quenes, please do not hesitate to contact the undersigned or David Elsy at our
Leammgton Spa office (+44 1926 336111)

D G Bannerman E@EHWE
MAY 2 6 2004

By
Rl 23 QO0F)

Partsers: Deval Barncrom, Michasl Biaschford, Adrisn Chettio, Joif Hogg, Jobn Dean, Ben Dempster Karl Barnfither, Simon Beck,
Ivor Harrison, Devid Pratt, Mark Armitege® Colia Jonrs, Howand Wiight, Devid Croston, Joho Jones, Fioas McBrade®
Bama Nusalbeh* David Blwy Adrian Tombing, Lasael
* MITMA Al other partners CPA & EPA.

Asseclates: Jackis Talson, Junes Gray, Caflan Wandla, Matthew Gillard, Nicholes Jones, Paul Foot, histthew Allen, Keith Tat,
Halen Cawley Alaa 51 Goorgr, Rachel Wallls, Kon Pringle, Ksthrys Crose, Christopher Fil, Remsell Barton
Compuitaste: Miches] Adiona, Devd Cowmn
Pragtice Masager* Nick Doogan, Renewale: David Ayres (Mmnagey), Mary Downey
Accomate Mary Storgess, Trangistisns: Rosemary Booth, KPP Fermalities: Kaven Austen
Alm xt 60 Holly Walk, Leamingtos Spa, Warwncahom CV3I2 AJE Tel -+44 (031926 336111 P -4 (0)19265 133519
1 Redcliff Street, Bristol BS1 8NP Tel. +44 (0)117 925 3030 Faox: +44 (0)117 925 3530 snd
75 Colmore Row, Binmgham B3 2AP Tel +44 (0)121 244 1900 Faxc +44 (0)121 245 3930



V/ITHERS® ROGERS 59

POWER OF ATTORNEY
PATENT CO-OPERATION TREATY

The undersigned HERERY APPOINTS -
D G Baanerman B J N Dempster A G Tombling
W M. Blatohford K J Dearnfather D R. Cowan
M. Adkins S A Reck J Gray
A J Chettle H H B Wngh M. P Ghllard
J K. Hogg D Croston C T Wardle
J P Dean D C. Jaones P M J Foot
L § Hamson J B Jones N A Jones
D M Pratt D Elsy
of. WITHERS & ROGERS

Guldings House

2 "Hays Lane

London SEl12HW

UNITED KINGDOM
as agents,

touctonthmrﬁeh]fbefomﬂlemmpumlnm-noudmuhmﬂummonm&nthe
Intcrnational Application No PCT/GB03/004649  concernmg METHOD OF WATER TREATMENT

mdbrmvepmnmhmthmrbehﬂfﬂnabovemumalmmﬂbappmm

sub-agents,

1 Place Norwalk, cOnEect:l.cut. USA Date , / /7 ﬂ?’ » 2004
2 Signed % WZA W Paul Bush

(on behalf of the Applicant) Full Name of Signatory
Vice Preasident and Treasurer
Status of Signutory
3 Sigoed ... Michael Joseph Unhoch .
(nventor/Applicant for US) Full Nemc of Signatory
Rel 9 2004)



V/ITHERS®ROGERS Lo

POWER OF ATTORNEY
PATENT CO-OPERATION TREATY

The undersigned HERERY APPOINTS -
D G Baunerman B J N Dempster A. G Tombling
W M. Blatchford K J Daxnfather D R. Cowan
M. Adians S A BReck J Gy
A ] Chottlo H H B. Wngix M. P, Ghllard
J K Hogg D Croston C.T Wardle
J I Dean D C.Jones P M J Foot
LS Hamison J B Joaes N A. Jones
DM Pmn D Elsy
of WITHERS & ROGERS

GolMdings House

2 Hays Lane

Londor SE12HW

UNITED XINGDOM
as agents,
to act on theyr behalf before the com Intemational Authorities 1n cormection with the

petent
Intcmational Application No PCT/GB03/004649

METHOD OF WATER TREATMENT

sad to recelve payments on thewr behalf The above agents are also autharised to appoint

sub-agents,

1 Placo Norwalk, Com:ect}cut, USA

2 Signod
(onbahnlfnfﬂneApphuﬂ)

SSMWM

(Inventor/Applicant

Date _ e - . » 2004

W Paul Bu.lh

FullNamaofSlpatwy

V:I.ce President and Treasurer

Status of Siynatory

Michael Joseph Unhoch
Pull Nemc of Bignatory
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k.~ fENT COOPERATION TREATY
L -
YFrom the INTERNATIONAL SEARCHING AUTHORITY PCT
o [ aves
AVECTA LINITED AVECId 11« rpe FICATION OF TRANSMITTAL OF
o . (f fzn; THE INTERNATIONAL SEARCH REPORT
Attn Revell, Christopher aecknen ¥ OR THE DECLARATION
Intellectual Property Group o
P O Box 42, Hexagon House 24 FHp 2004
Blackley, Manchester M9 BZS (PCT Rule 44.1)
UNITED KINGDOM
Daw of meling
(ciymonih/ysar) 18/02/2004
Applicants or agent's fle reference
SMC 60556 /WO FOR RURTHER ACTION See paragraphe 1 and 4 below
Iinlemational appiication No. Intemational filling date
PCT/GB 03/04649 (amyimonthiyea)  29/10/2003
Appicent

. AVECIA INC

1 m The appiicant is hereby noliflad that the intemational Search Report has hesn established and Is ransmitiad herewith

Fllng of amendinents and stafoment under Article 18:
The appiicant |s antitlad, ¥ he 80 wishes, 10 amand the ciaima of the Intemational Application (ese Fuio 48)

When? The time Hmit for fling such amendments ls normally 2 months from the dee of tranamital of the
International Bearch Report; hawever for more datals, soe the notes on the accompanying shest.

Where? Directly 0 the  Inemational Bureau of WIPO m=-__.__ DATE
%rma;ngmm g — Iouhlou]
Fascimiio No._ (41-22) 740 14.35 EMINDER CREATEN FOR -

For more detalled instructions, sse the notee on the accompanying ghag

P ENTRVUETNE!
2 The appiicant is hereby notffied tha! ntemational Search Repiit will be estahiished and thiTt
D mw&xammmum%m

3. D With regard o the protest against payment of (an) ackitional fee(s) under Rule 40.2, the applicant s noiifiad that:

d EI the protest iogether with the dacision thereon has been fransmitied © the Intametional Bureay togather with the
applicant's request 1o forward the texts of both the protest and the decision thereon 10 the desipnated Offices.

[[] ne dacision has besn made yet on the protest; e appiicant wll be nofited &s soon as a decision Is mads.

4 Farther action{s): The applicant is reminded of the following:

Shortly afier 18 months from the priority date the imemational applicesion wil be published by the International Bureauw.
it the appicant wishes 1 avoid or posipone publication a notics of withdrawal of the intamational application or of the
prlority claim must reach the inemational Bureau &8 provided in Rules 50bis.1 and 80,3, respeciively before the
compistion of the technicel preparations for intemational pubScation

Within 18 months from the priority date a demand for inlomational preliminary examination must be flad ¥ the eppliicent
wishes to posipons the entry into the national phase untl 30 months from the priority dete (n some Offices even leter).

Wiihin 20 months from the prioiity daie the appiicant must periorm the preacribed acis for enkry Inio the national phase
before all deaignated Officas which have not been elected in the demand or in & laker election within 18 montha from the
priority date or could not be elected becauss they are not bound by Chapler I}

Name and maliing address of the inlemational Ssarching Authority | Authorkzad officer
v Patemt Office P.B 5818 Patentiaen 2

M.-zzm' HV Rijowijk José-Antonio Almalé Muraill
Tel (+31-70) 340-2040, Tx 31651 eponl
= Fac (+31-70) 340-3016

Form PCTASA/220 (July 1998)




— 7.

) h&nmu#hh&““hhdmﬁn“uﬁbwm

Il'*'.:'l' q-;“-dhm:;hbh:dlﬁrm I.:H.:rnm For more
[

dulariad informalion, ses also the PCT Applicant’s Gusde, a publioation of WIPO

in theas Notes, Ariicis” "Ruls®, and "Seslion” refar ko the provisions of the PCT the PCT Regulsaiions and the PCT
Adiministrative instructions respectively

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

n-wngmmmummmmmbmn-mdu
intemational appiisation. k should however be emphaszed that, since all parts of the intemalionat

and drawings) may be amended the examination there s wsu
mnudbhmﬁmhdhdﬁ-unhhfﬁiimﬂm-q.hm“h*bh
for the parposes of protesiion ar has aholther esson the slsims befors intemalional

What pasts of the inlernational appliostion ey be amencded?
Undler Article 18, only the claims may bs amanded.

mhmmhmmubmummmmum
the intemational The and bs smended under
. ~ ﬁmmm desoriplion drawings may only

into the national phase, el parts of the intamational spplication may be emendled under Articie 28
m#,hﬂlﬂ parts i

Whan? mammnuumunma-mm-wmumhm
duts, whichever ime Imi sxpires laler R should be noted, however, that the amencdimants will be conalcdersd
.hﬁuhmm-lhlhnwwhwmﬁhmdh
qﬁ:iﬁuhﬂhﬂﬂnhn@hdh““hiﬁnﬁmm

Whare not to fiis the asendimenta?

The srmendmenis mey hu-nhmmmuumhmm- the
Mﬁdhﬁ.’hmu *

Hlnuhn-dhwm-ym&mh-hmhumhb'

Hh#mﬁm;:muii-:mﬂhl::‘hﬁh mmu—-.ai;:'
eanaslied, no renumbering other olalme s required. oases whare claime are nnumbared, must
ummmmmﬂ@n

mm&h*nh“.m&.w#hhhm

What doctnents must/mey sccomparry the amendreents?
Lattar (Bection 206(b)):
The amendments must be submitied with « letter

T!-H.rulmlhplﬂdilhlnmw and the smendad dalre R should not be
mmhmuu-M*imrhm.mmmm 19{1))

'll-ﬁ-nhhﬁﬂ-ﬁ-h,dhdﬂdlh“lﬁ-v..lh“dh
[ ] the lstter bein » How ofthe
Mm -ﬂrl. must English ianguags international application

Notes to Form POTASA220 (st shest) (Janusry 1894)

I <XEBASSCNOENPY | »



NOTES TO FORM PCT/ASA/220 (continued) % 63

the alaim repisces one or more olesms as fied,
the olaim is the result of the division of a clasn as fed.

®

m®

{H) the claim arew

™

)
Eﬂh:ﬁ“hﬂmhdﬁ“ﬁ“h“hh

1 M—-ulﬁﬂylmmlldn.ﬂlhrmn!mﬁh-ﬂ-nmil].
“Claims 1 hﬂ.ﬂ.ﬂ,&l.ll.l?bﬂnhdbymﬁdﬂmh.hhmm
claine 30, 33 and 38 unchanged, new clsime 46 o 51 added.

M—.mm—ulidﬁn-ﬂlﬁmdddﬁ-h-lnﬂl
“Claims 1 to 15 replaced by amended dlaims 1 o 11 *

[Whare originally ere ware 14 olabm -ﬂhmﬁ-ﬁﬂh“.mﬂm-dhm
new clalms

]
'Gﬁmle.ulemdimelsm claims 15, 16 and 17 added,
, "Claima 7 it 13 aancelied; new claims 15 10“11&6;':'“&5-;“' ul

‘ Claims 1 10“.““‘ *Imﬂh:: 18 and 19 cancalled; olaims 14, 15 and 16 replased by amended
“n‘lﬂﬂn'l?“ﬂn.l.ﬁdﬂmiﬁﬁl.ﬂi?‘ﬂﬂmﬂlﬂﬂd

[

”

"Stafernant under artiole 10(1)" (Mule 40.4)

The smendmanis be scoompanied mmum-ﬂhﬂg impast
M%ﬂﬁuﬁhmhu&wﬂhMWthm

hm-.hm-hhmm arvd the amanded daime.
I.ﬂhhh“h-ﬁh““hbhm
luﬂhhﬂ.dnﬁqﬁﬂ“lhﬁ‘hwlmhm

lmuummm_mwh*mhmmunm
= Bad and as smended. l“hﬂmlmﬂﬂﬂmhw-ﬂhnhﬂ‘
preferably by uning the wards “Sialament under Artiols 19{1).°

Imd“mMMQhWMMIthﬂ-
MhHMMbMMhQMHMthM
report may hs mads only In eonneclion with an amendment of thet elaim,

?mln“hw--y“l--dyhn flad

A e, 1 e s
wmmn-qdmm'mummhm

mmmnmumwm-mmhmu—
Thmuhﬁnht-nhhhtﬂ.m aniry inko the nsbonsl phase, a transistion of the
dﬁn--n-lhdlnhhﬂﬂmhmbhlnmhh W(I.-.Hd,u
in adkdiiion io, the irsrslalion of the claims es fled.

hm“mhmd.ﬂwﬂh.-\Mmlldh PCT Applicants

thﬂlﬂMNMﬂmlm)

AD: <XEBBAZONCENPY | »



P» fENT COOPERATION TREATY /

PCT bk

INTERNATIONAL SEARCH REPORT

(PCT Anticle 18 and Rules 43 and 44)

ApDICENTS or agents fia refe. 8e0 Notticaiion of Tranamital of Inemationel Search P9
aoen e FOR FURTHER (Form PCT/ISAZ220) as well as, where appiicable Ihmslgltun

SMC_60556/WO0 ACTION

imemational applcation No Intemational fllng Gaie (day/monihyear) (Earliest) Priority Daie (day/mondvyoar)

PCT/GB 03/04649 29/10/2003 04/11/2002

Applicant

AVECIA INC

This Intemnational Search Raport has been prepared by this International Searching Autharity and is transmitied to the applicant
according 0 Articia 18 A copy is being tranamitied 1o the Intemational Burea

This Inlemational Search Report consists of a total of 3 sheela.
‘ E It Ia also accompanied by a copy of each prior art document ciiad In this report.
1 Basle of the report

a. With regard o the language, the imemational setrch was casried out on the basis of tha intemaiional application In the
languags in which &t was ided uniess olherwise indicaisd undsr thie ltem

tha Inlemational search carried out on the basls of a translation of the inlemational appliication fumished fo this
D M(Mﬂ.ﬂb».m o :

[[] contained in the intematonal appcation In written form

[T] medwgether with he temetional appiication in computsr readable form
[[] tumished subsequenty to this Authority In written form

[[] tumishad eubsequanty to this Authortty In computer readble form
O

O

]

O

the atatement that the subsecuently fumished wiitien sequence fisting does not go beyond the disciosure n the
international application as fied has been furished.

mmmmnmmmmmmmmuwnummmmm

Cartain claims ware found unssarchable (See Box {)
Unity of invention ks lecidng (ese Bax i)

]
@

4 With regard 1o the Eile,
/ [X] et is approved as submitied by the epplicant.
v, [] thetext has been established by this Authority © read as foliows.

5 With regard i0 the sbetract,
[X] thetextis approved as eubmitied by the appiicant.

the iext has been sstablished, according to Puls b this Authority &8 1t appears in Box I The applicant ;
mhmmmuummdmmm“m?mnmuhm ey

8 The figure of the drawings 10 be published with the abstract s Figure No
[[] aseuxggesedby the eppicant. [] Noneotthe agurce.
D bacause the applicant falled 10 suggest a figure.
[} because thia figure better characterizes the invention

Form PCTABA210 (firet sheef) (July 1958)



INTERM JONAL SEARCH REPORT

Wis i Application No

PCT/GB 03/046

AP e tOor 00 B01F11/02

1

‘ mummmmummmmmm
A RELDS SEARCHED

&

rdmam documentation searched (clasalcation systam followed by classliication symbols)
IPC 7 CO2F &O1F

w—ﬁnmmmmunummmmmm In he fakis searched

EPO-Internal, WPI Data, PAJ

Elscironic cata buse consulled during the imemaiional search (neme of dala base and, whemn praciical, seerch lorms used)

C DOCUMENTS CONSIDERED TO BE RELEVANT

Catogaey * Ciialion of documend, with indicetion, where appropiiats of the relevenl pasanges Ratevani o claim No.
X US 5 056 036 A (VAN BORK ERIK C) 1-23
8 October 1991 (1991-10-08)
the whole document
X US 3 756 456 A (GEORGI D) 1-23
4 September 1973 (1973-09-04)
the whole document
A EP 0 867 202 A (MUELLER ERICH) 1-23
30 September 1998 (1998-09-30)
the whole document
D Furthar documonts are lsted In the continution of bax C. D Pulsnt tamily members are faiad In snnax.
e s g— " e ot bl e e et g oy
T“m”mﬂlﬂ'““‘m 3 docurnont of parlicuer the clalmed Inveniion
1 ;-‘:m throw doubis on u-m: m-nmm%h ﬂml;l-
which is cled .'.”.-.n.....uﬁ%. docaumen of particular relsvance; th ciaimed nvention
“b:'ﬂ':ﬂmhmd v unlhdu\dhﬁhlm:l-m siep when the
" docasnent raferring 10 an ol dsclomwe uss, exiibition of documant 18 combined with one or mare ather such docu-
other means m.:nmmmmm person ehiled
v e L & documen mamber of the sama pasent famlly
Dala of the achml compietion of the Inlemational esarch Dais of maling of the internadional search report
10 February 2004 18/02/2004
Name snd mailing ackirews of the I5A Auhortind officer
Europesn Pulant Oifice, P.B. 5618 Palentinen 2
NL ~ 2280 HV Rijowlik
;:(g;%mnmmmm serra, R

Fown POTASA/210 (eeeand sheat) (July 1902)




INTERN " 'ONAL SEARCH REPORT

inter nal Applicstion Mo

IIGHTI—420 60 paten family members PCT/GB 03/0464
Patent document Publication Patent family Pu
\ ciiad In search report daie membear{s) dn/
US 5056036 A 08-10-1991 AT 154152 T 15-06-1997
CA 2066581 Al 21-04-1991
DE 69030881 D1 10-07-1997
DE 69030881 T2 18-09-1997
EP 0496803 Al 05-08-1992
JP 5508700 T 02-12-1993
N0 9106062 Al 02-05-1991
US 3756456 A 04-09-1973 CA 993083 Al 13-07-1976
DE 2325902 Al 13-12-1973
FR 2185790 Al 04-01-1974
JP 49051980 A 20-05-1974
JP 57049849 B 25-10-1982
Us RE29495 E 13-12-1977
EP 0867202 A 30-09-1998 DE 29705611 Ul 03-07-1997
EP 0867202 A2 30-09-1998

Fesm PCTABNZ10 {pslent tamily srnew) Luly 1982)



PATENT COOPERATION TREA ¢

From the INTERNATIONAL SBEARCHING AUTHORITY

EW Py
et A

Te
AVECIA LIMITED NOTIRCATION OF RECEIPT
Attn Revell, Christopher v BF REARCHCOPY
Intellectual Propsrty Group P 3RCL
P O Box 412, Hexagon House IEPETVTD 265.1)
Blackley, Manchester 8zs 70 JAN 2004
UNITED KINGDOM v [
|
Deiscimaling
(clayimontiyyeer) 27/01/2004
i R IMPORTANT NOTIFICATION
S5 a0 !
intemabonal apphoshon No. inlemabona) filing date fdyy/nonthvrear) Priorty date (dsy/montvyear)
PCT/GB 03/04649 29/10/2003 04/11/2002
Applioant
AVECIA INBC

1 Whare the Intemations! Ssarching Authorily and the Receiving Office are not the same office-

The appiican 1s hereby nolified that the search copy of the ntemational applicalion was mosived by this intemational
Bearching Authorty on the dete indiosiwd beiow

Whers the Intemational Searching Authority and the Recsiving Office ae the ssne offics-
The applioant is hereby nolified that the search copy of the inlemational application was reosrved on the dals mdioated below

57332003 Pr—

2 D The ssarch copy was sccompanied by a nuclectide ancior amino acid secquencs listing In compuler

S— —
DATE | INMALS
“ENTERED INTO XEN-IP —
3.  Time lmk for estubishment of intemational Search Report ‘%NDERCREATEDFOR T
The applicant is Informed that the ime Emil for sstablishing the TS —-—|
reoeipt incioated shove or @ monthe from the priarily deaie, whichever gl | ]
—————

4. A of this nolifiosiion has been seni io the iInlemational Bureau where the first sentence of 1
bgv = and, peragraph 1 applies,

Name and maliing address of the inteynational Ssarching Authorily | Authorized oficer
T «\ Europsan Pelsni Office, P.B. 5813 Paisnilasn 2
NL-2280 HV
Tel {#31 70) 340-2040, Txx. 31 651 epo i,

Feou (+31 70) 340-3016

ISA/EP

Form PCTASA202 (huly 1998)



PATENT COOPERATION TRE. .Y
) A

From the INTERNATIONAL BEARCHING AUTHORITY PCT

To.
AVECIA LIMITED

Applioant’s or agent's fie reference

Attn Revell, Christopher

Intellectual Propsrty Group
P 0O Box 42, Hexagon House PG 0_‘_'
Blackley, Manchester 0zo e NO OTHER FORM I8 APPLICABLE

% FL. -1 \-J;‘TFD
NICATION IN CASES FOR WHICH

3 JAY 2004

(deyfmonthiyesr)  29/01/2004

REPLY DUE
mj. 8ee paragrapgh 1 below
ntsmational applicabon No international dalw
PCT/CB 03/04649 rm"“n 29/10/2003
Applicarnt
AVECIA INC

1 [] REPLY DUE witin
[x] NorepLyDuE

2 COMMUNICATION

in designated
(see alvo Artinle 37(4) PCT).

thme Emi for the national before ofioss undar Artiole PCT s slecied offioss
N&M)Mﬂ‘“hﬂim e, e o
EPO the time imik Is 31 monihe from the priorly deis 589 Rule 107 EPC an amencdad with sffect from

in these oroumstances, the EPO acting as IPEA will acoept, without Iﬁmhuﬁhﬁﬂhﬁ.hhﬂsh
and the Mhmh“dhmﬁbhmﬂﬁnﬁuﬂl ave not paid
within the time mhmwsmn1mpcr,mumnw-lt|mm the dale
olll-lllldllnlﬁﬂ.l...,hEPO'Ioliyl-ﬂmiwidhnmﬂbﬂh“’l(s)ﬁﬁnﬂydﬁm
period, In af casse where the EPO has sent an invitalion to and the applissnt has not paid in &l the amount dus the demand
mum-nnmumm&umsﬂm

sinise wherw the tane limit for enbry into the national

MMIH‘MIPEAMMH‘WHMH’IEPOﬂﬂlﬂ-hmm“rﬂnﬂﬂiﬂhh
fime Emit preserfbed in Rulss 57.3 and 58.1(b) PGT.hmIPEA--iIHb“Hb““-)FGTM

if your sppiioation is afiealed, we apologise for any Incorvenience caused.

Finally, sppliosnis are reminded that of 3 January 2002 a rationalined PCT |l prooadure , ssn OJ EPO 1172001, 639
l'ﬂ'HI’dﬂ-EPo:.IM'ley-ulW-.mmm winch o

business, OJ EPO 1072001 Appiicenis should also beer in the resiriclion of the EPO's sompetencs as 18A and
IMh&mumdmmmmmem1ma-umh;h

Aprll 2002 (see POT Qazeite 4472001 Ssotion IV) been set &t 30 months from the

Aloss of well be the consequence
mm%ﬂmm

relaies i no more than & method of doing

|
|
|

Fax: (+31-70) 340-301

hmnﬂudﬁ—dhiﬁm;ﬂ&m Authorired ofost

T Pslent PD 5818 2
@ 'E‘rmm Office, Pateniiasn ISA/EP
Tel. (+31-70) mmo.s'n. 31651 eponl,

Form PCTABA/224 (Januery 1964)



/GB2003/004649

PATENT COOPERATION TREATY %\m
From the INTERNATIONAL BUREAU b C(
PCT To
NOTIFICATION CONCERNING AVELL, Chsopher
s"&ﬁ&"ﬁ&ﬁ:ﬁ” intellectual Property GrouBtC. ~ 1,y £y
P O Box 42, Hexagon Housé® SROU: I
(PCT Adminustrative Instructions, Section 411) Blackley Ql-‘cf:,v._-n
Manchester M9 8ZS 03 FE ~
United Kingdom B 2004
Dete of mathing (day/monthvyear) !
26 January 2004 (26 01 2004) ';-&_._
Applicant’s or agent's file reference
International apphcation No., international filing date (day/month/year}
PCT/GB2003/004649 29 October 2003 (29 10 2003)
International publication date (day/month/vear) Priority date (day/month/yesr)
Not yet published 04 November 2002 (04 11 2002)
Applicanmt
AVECIA INC etal

1 By means of this Form which replaces sny previously rasued notification concerning submission or transmital of priority
documents, the applicant Is hereby notifled of ths duts of racsipt by the Intemational Bureau of the priority documsntis)
reiating to all esriler applicstion(s} whose pnority is claimed. Unieas otherwise indicatad by the letters *"NR" In the
night hand column or by an asterisk appearing next to a date of receipt, the priority document concemned was submitted or
transmitted to the International Bureau In compliance with Rule 17 1{a) or (b)

2 {H appiicable) The letters "NR™ appearing In the nght-hand column denots a prority document which, on the datw of malling
hed not yet been recaived by the Intsmational Bureau under Ruls 17 1(s) or (b). Where under Rule 17 1ia) the
priority document must be submittad by the applicant to the receiving Office or the International Bureau but the applicam
fails to submt the prionty document within the applicable time hmit under that Ruls, the stiention of the applicant Is directed
to Rule 17 1{c} which provides that no designated Office may disregard the priority claim conoerned before giving the
applicant an opportunity upon entry Into the national phase, to furmish the priority dooument within a time limit which s
reasvnable under the circumstances.

3. (Happlicable) An astersk{®) appearing next to a date of receipt, In the right-hand column, denctes a prwrily document
submitted or transmittad to the intemnational Bureau but not in compliance with Rule 17 1{s) or (b) {the priority dooument
was received after the me fimit presaribed In Rule 17 1(a) or the request to prepare and transmit the priority document was
submitted to the recslving Office after the applicable time limit under Rule 17 1(b)} Even though the priority document was
not furnished m compliance with Rule 17 1(a) or (b} the International Burssu will neverthsleas transmit a copy of the
dooument to the designsted Offices, for thew considerstion. In case such a copy Is not accepted by the designated Office
as prnionty document, Rule 17 1{c) provides that no designeted Office may disregard the pority clalm conosrned before
giving the applicant an opportunity upon entry into the national phase, to furnish the priority dooument within a time limit
which s reasonable under the ciroumstances.

Priotitydate ™ = PnortvapolicstonNo. ™ CountivorresionaiOffice ™ Dats of receint
arPCTrocelvina Office ™ of origrity dooumant

{04 Nove 2002 (04 11 2002)  6(0v423,790 us 20 Janu 2004 (20 01 ZN(:V

The intermational Buresu of WIPQ
34, chamin des Colombettes Sylvia OSODO
1211 Geneva 20, Switzeriend ’
Facsimile No. (41-22) 338.87.40 Telephone No. (41-22) 338 7087

Form PCTAB/304 (January 2004) 008072774



/GB(03/04849

= -
PATENT COOPERATION TREATY gy
From the INTERNATIONAL BUREAU i
PCT To
REVELL, Christopher ;= 1 e —
NOTIFICATION OF RECEIPT OF AEVELL. Chrlst AVECIALIMITED |

RECORD COPY nelisctua Popary Gloup P GROUF

(PCT Rule 24.2(e)) alackey o 1 19 DEC 2003
Manchester M9 BZS

Unlted Kingdom _

Date of mafling (day/month/year)

12 December 2003 {12 12 03) IMPORTANT NOTIFICATION
Applicant's or agent’s flle reference intemational appBcstion No.
SME 80556/WO3 PCT/GB03/04649
e
The applicant is hereby notified that the International Bursau has received the record copy of the international application as

detalled below

. Name(s) of the applicant{s) and State{s] for which they are applicants
AVECIA INC (for all designated States except MN,US)
AVECIA LIMITED {for MN)

UNHOCH, Michael, Joseph (for US)

International filmg date 29 October 2003 (29 10 03)
Priority date{s) clsimed 04 November 2002 (04 11 02)

Date of the record
by the It Brsoord Gopy 21 November 2003 (21 11 03)

List of designated Offices

AP GH,GM,KE,LS,MW,MZ,SD,SL,S2,TZ,UG,ZM ZW
EA AM,AZ,BY,KG,KZ,MD,RU,TJ,TM

EP AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT.LU,MC,NL PT,RO,SE,SI,SK, TR

OA BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG

National AE,AG,AL,A'M,AT,AU.AZ,BA.BB BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,
EC,EEEG,ES, Fi,GB,GD,5E,GH,GM,HR HU, D, IL,IN,IS JP,KE,KG KP,KR,KZ,LC,LK LR,LS, LT,
LU,LV,MA,MD,MG,MK,MN,MW,MX,MZ,NI,NO,NZ,0M,PG,PH,PLPT,RO,RU,SC,SD,SE,SG /SK,SL,SY,
5 [F 35T T™ m,mf::’mz,u;\sbe US uz.vc vn,-vuzg,zm,zw RS A )

r
n
3 e A ] ~ te } LI - ¥ & -
. a < - - 1‘#- :dp I'1,'_: b‘ik [ [ Y'Y - - L 1 4y - -
b {b - Ld L -

The intermational Burssu of WIPO Authortzed aificer-
34, chemm des Colombetins Tewfik BENYAHIA
1211 Genava 20, Switseriend
Feosimlle No. (41-22) 338.87.40 Telephone No. (41-22) 338 8459

Form PCTAB/301 {April 2002) 008014707



Continuation of Form PCTAB/301
NOTIRCATION OF RECEIPT OF RECORD COPY

PET/GB03/04649

XV

» Id
Date of maling {dey/month/year)
12 December 2003 (12 12 03) IMPORTANT NOTIFICATION
Applicant's or sgant’s fils referince Internetwonal application No.
SMC 60556/WO PCT/GB03/04649
ATTENTION

The applicant should cerefully check the data appearing In this Notification. In case of any discrepancy between thess dats
and ths Indications in the International application the spplicant should Immediately Inform the internstional Bureau.

thmwﬁnhmthmiﬂhﬁMMhﬂmm
[X] time imits for etry Into the national phase  ses updated srportent information (ss of Apeil 2002)
D confirmation of preceutionary designstions (if appiicable)
[E requirements regarding priority documents (i applicable)

A copy of this Notification Is being sent to the recelving Offics and to the International Searching Authority

L TR
o = 3 - L1
R R o S e -t & P . } - gAY £
Fua >4 , i, x’:ﬁ;‘lﬁ?{%;{h -:L‘ o u.:" - - - . ' & '.ﬁ'}_. 3 —-‘-i".’ -"E j:"

Form PCT/AB/301 (comtinuation sheet) (Apni 2002)

008014707



B ANNEX TO FORM PCT/B/301 |% Y

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The appiloant is reminded that the "national phass™ must be ontared before each of the designated Offices indicated on
the cover shaet of this Notification by paying national fees and fumishing translations, as prescribed by Articles 22 and 38 and
the applicable natonal laws. In addition, the applicant may siso have o comply with other specl requirements applicabis
In certain Offices. 1t Is the applicant’s responsibility to ensure the neocessary steps to enter the national phase are taksn ina
timely fashion. Most Offices do not Issue rerminders to applioants in connection with the entry into the national phase.

Tha spplicable time Fenit for snering the netional phase will, subject to what = sald In the following parsgraph, be
30 MONTHS from the priority dete, not only In respect of any electad Office where s demand for international preliminary
examination s filed before the axpiration of 19 months from the priority dute (see Article 38(1)} but also In respect of any
designated Offios in the sbzence of filing of such demand. where Article22{1) as modified with efiect from 1 April 2002
applies in respect of that designated Office. For further detalls, see PCT Gazette No. 44/2001 of 1 November 2001 pages 18820,
18832 and 18934, as well as the PCT Newslistter October and November 2001 and February 2002 issues

in practice, time limits other than the 30-month time Emit will continue to spply for vanous periods of thma, 1n respect of
certain designated or slected Offices. For regular updates on the appliicsbls time Bmis {20, 21 30 or 31 months, or other
tiarse Eimit), Offlos by Office, refer to the PCT Gazette{"Section IV™ part published ona waeelly basis), to the PCT Newsletter
{(on & monthly basis) and to the relevant National Chapters 1n Volume Il of the PCT Applicant’s Guide {the paper version of
which Is updated usually twice a year and the Intamet version of which Is updated usually ona weekly basis). Finally a
cumulative tabie of all applicabie ime fimits for entering the national phase is svallable from WIPO s Intsmet site, vie links
from various pages the sits including those of the Gazeits, Newsletter and Guide, at http./Awww wipo.Int/pot/en/indexhtml

information about the requirements for filing « demand for Intarnational prefimingry examination s set outinthe PCT
Applicant's Guide, Volume VA, Chapter IX. Note that only an epplicant who is a national or resident of a PCT Contracting
State which Is bound by Chapter Il has the right to file a demand for internetionat preliminary examination (st present, all
PCT Conttracting States sre bound by Chapter [I)

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notificstion lists only specific designations mades under Rule 4.9(s) in the request. it is Important to check thet these
demighations are correct. Errors In designations can be correated whers precautionary designations have been made under
Rule 4.8{b). The spplcant ls hereby reminded that any precautionary designations may ba confirmed according to Rule 4.8(c)
before the expiration of 16 months from the priority date (this time limit may not be sxtsnded). H It is not confirmed k wilt
sutomaetically be regarded as withdrawn by the spplicant. There will be no reminder and no invitation. Confirmation of a
deslignation consists of the filing of a notice specifying the designeted State concerned (with indication of the kind of protection
or treatment desired) and the payment of the designation and confirmetion fees. The Notice of confirmetion and payment
must reach the receiing Offica within the 15-month ime limit.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For spplioants who have not yet complied with the requirements regarding priority documents, the following ls recalled.

Where the priority of an eariler national regional or [mtsmational application is claimed, the applicant must submit » copy
aof the sald .ll'Lbl; application, certified:by the-suthority withwhich &t was filed ﬁlho‘ priority,dogument?) to the recsiving Office
(which whli traffsmit It to the Intenational Buréau) or directly to the Internitional Bursau befora the eipiration of 18‘months from
the priority date, provided that any such priority document may stil be Submitted to the international Bureau befare that dete of
international publioation of the literhational application, ii'which case that document will be considersd to have been received

by the Intemational Bursau on the last day of the 18-month time limit (Rule 17 1{s)).
v

Where the prionty decument Is issued by the receiving Office, the applioant may Iinstsad of submitting the priority
dooument, request the recelving Office to prepare and transmit the priority dooument to the Intamnational Bureau. Such request
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Offics o the payment
of a fes (Rule 17 1{b})).

H the priority dooument concamed ia not submitted to the intoernétional Bureau or i the raquest to the recslving Office
o0 propare and transmit the prionty document has not been made {and the commesponding fes, H any paud) within the applicable
time limit Indioated under the preceding paragrapha, eny deslgnated State may disregard the priority olsim provided that no
designated Office may disregard the priority claim concermed before giving the applcant an opportunity upon entry into the
national pl‘lll: to furnish the prionty document within the time limit which Is raasonable under the crcumstances.

Where several priorities are clalmed, the priority date to be consxdered for the purposes of computing the 18-month time
imit is the filing date of the sarilest appiication whose priarity Is caimed.

Form PCTAB/301 (Annex) (April 2002) 008014707



The International Section

The Patent Office

Cardiff Road

Newport

Gwent

NP9 1RH

BY REGISTERED POST

Our ref Direct Tel No Direct Fax No Date

KMP/GS 0161 721 1361/2 0161 721 5801 9 December 2003
SMC 60556/W0O

Dear Sirs,

FOLLOW-UP DOCUMENTS FOR NEW PATENT APPLICATION -
AVECIA CASE SMC 60556/WO

Further to Form PCT/RO/106 dated 7 November 2003 please find attached follow-up documents for
the new patent application filed via the PCT

Applicants  Avecia Inc
Inventors UNHOCH, Michael Joseph

Title Method of Water Treatment
Filing Details

Application No Filing Date
PCT/GB2003/004649 29/10/2003
Yours farthfully

for Avecia Limited

KM Pinder (Mrs¥yG Shepherd (Mrs)
Procedural Law Unit

Intellectual Property Group
Enclosures

US Certified Pnonty Document



PATENT COOPERATION TREA) . /

From the RECEIVING OFFICE

> —— PCT X4
AVECIA Limited AVECn, =7
PO Box 42 ’l F c N‘_’f , NOTIFICATION OF THE INTERNATIONAL
Hexapgon House AL APPLICATION NUMBER AND OF THE
Bl 10 kOY 2003 INTERNATIONAL FILING DATE
ackley
MANCHESTER (PCT Rule 20 5(c))
M9 8ZS
Date of muling
(i mehr) Q™1 NOY 2003
Applicant's or agents's file reference
SMC 60556/WO IMPORTANT NOTIFICATION
International appheation No. Internationel filng date  finpimanckArear) Prionty date fdap/imonihivenr)
PCT/GB2003/004649 29/10/2003 04/11/72002
Applicant
Avecia Inc et al
Title of the mvention
Method of Water Treatment

I The applicant 18 hereby notified that the mtemational apphcation has been accorded the international apphcation number and
the international filing date indicated above.

2 Theapplicant is further notified that the record copy of the intemahonal epphcation
Byw; trangmiited to the Intemetional Bureau on o '1 lllW 2003

D has not yet been transmitted 1o the International Bureau for the reason indicated below and a copy of this
notification has been sent to the Internstional Bureau®

D because the necessary national secunty clearance has not yet been obtamed

D becauge freszow o be spavified).

— TR NOENE L Tos e

=

“CMINDER CREATED FOR Lll_llll02> Ao
EY —

———-—___——:-—t_
> BE VERIFIED
"ETRY VERIFIED

* The International Buresn momitors the transmttal of the record copy by the recerving Office and wall notify the apphcant
(with Form PCT/IB/301) of its recespt. Should the record copy not have been recerved by the expiretion of 14 months  from
the pnonty date the Internahonal Bureau will notify the applicant (Rule 22 1(c))

Name and maling address of the receiving Office Authortzed officer

The Patent Office

CanhiT Road!, Newport Peul Storer
Facsimule No Weks NP10 800 Telephone No. 01633 814427

Form PCT/ROV105 (July 1992)



PATENT COOPERATION TREA: .

From the RECEIVING OFFICE %

To PCT

AVECIA Limited r}
PO Box 42 . INVIRATION TO CORRECT DEFECTS IN
Hexagon House y THE ATIONAL APPLICATION
Blackley L
MANCHESTER Articles 3(4)(1} and 14(1) and Rule 26)
M9 8ZS

Date of mmlmg

fatmcati/pesr) O7] NOY 2003
Applicant’s or agenis's file reference REPLY DUE within TGO  mont
SMC 6055/WO from the above date of muhng
International application Ne. International filing date
PCT/GB2003/004649 (layfmoath/yea:) 29/10/2003
Applicant
Aveela Inc et al

l E/The applicant 18 hereby invited, within the time lmt indicated zbove, to correct, In the International application a3
flled the defects specified on the attached

Annex A
D Annex B1 (lext matter of the miernational ao,lication as filed)
D Anncx C| (drawings of the international application as filed)

2 D The applicant is hereby invited within the time hnut indicated above to correct, in the transiation of the international
application furnished under Rule 12.3 or 12.4, the defocts specified on the attached

[[] Amexa

D Annex B2 (text matter of the translation of the international application)
|:| Anncx C2 (drawings of the transiation of the international application)
Additional observations (if necessary)

HOW TO CORRECT THE DEFECTS?

Comctwnmbembmmdbyﬁlm;nrepheumnhambodymglhemmdnleﬂummﬂ:ﬂq:lnmmt
Mwhlduhllldnwmmtoﬂndllhmeebuwunlheuplludlhutmdlhenplmlha_Ammybe
stated 1n a letter only if 1t 19 of auch a nature that it can be tranaferred from the letter to the record copy without adversely affectmg
the clanty and dwect reproducibility of the sheet onto winch the correction 15 1o be transferred (Rule 26.4)

ATTENTION

Fatlure to correct the defects will result in the miemnational apphcaton bemng considered withdrawn by this recerving Office (see
Rule 26.5 for further detmls)

A copy of this inw1 and any attachments has been sent 10 the Intemational Bureau
and the Internahonal Searching Authonity

Name and mailing address of the receiving Office Authorzed officer
The Patent Office Paul Storer
Curthff Road, Newport

FacarileNo, 0 Wales NF10 8QQ Telephone No. 01633 814427

Farm PCT/ROV106 (Jenuary 2003)



International on No

ANNEX A TO FORM PCT/RO/106 PCT/GB2 9

The recelving Office has found the following defects in the internntional l]lpllﬂﬂﬂ_ll flied

1 Asto sigaature* of the mniemational application (Rules 4 15 and 90.4), the request
I.D 18 not mgned
b.[] 18 not signed by sll the appheants.

c D 15 not eccompansed by the staternent referred to mn the check list in Box No V1 of the request explaming the Iack of the
signature of an applicant for the designation of the United States of Amenca.

d Bﬁvgnd appears to be an agent/common representatrve but
the mternational application 15 not accornpamied by & power of attomey appomting him
[J the power of attorney accompanrymg the soternanonal apphcation was not mgned by all applicants.

¢ [] other (specifi)

* All apphcants must sign, including inventors if they are also epphcants (¢ g. where the United States of Amenca 15 designated).

2 Asto indicahons concerning the applicant, the request (Rules 4.4 snd 4 5)
&[] does not properly mdicate the applicant’s name (specify).

b.[] does not mdicate the apphcant's address.
¢ [[J does not property indicate the epplicant's address (specify)

d [[] does not indicate the applicant's nationality
¢ [ does not mdicate the apphcant's remdence.
f [] other (specifiy

3 Astobe language of certan elemnents of the internxtional apphcstion, other than the descniption end clums (Rules 12.1(c)
and 26.3 ter(a) and (c)):

o [ the request 15 not n & language of publication scoepted by thua receiving Office; (the) language(s) accepted by this
recerving Office 1w/are

b- [] the text matter of the drawings 18 not m a language m which the mtemanional apphication 18 to be published,
which .

c Dtheulntnﬂ 15 not i the language n which the mtemational apphcation 1s to be published,
which 1.

4 The title of the mvention
e [] 1500t indicated m Box No. 1 of the request (Rule 4 1(a)).

b.[] 1snotindicated at the top of the first sheet of the description (Rule 5 1(a))-
cd 88 eppearing m Box No. 1 of the request 18 not identical with the tatle headmg the descniption (Rule 5 1(a))-

S Asxto the abstract (Rule 8):
a [] the mtemational application docs not contam an ebatract.

Farm PCT/RCOY106 (Annex A) (January 2003)



- PCT re——— For recesving Office use only
International Apphicatson No.
REQUEST
Intemational Filmg Date
The undersigned requests that the present
ternational licatson bepmeeued
ncn.:tdmglolhe.l?:mCoopuuhmTruty | Name of Office and “PCT International "
i
e (15 e rloreIt SMC BO556/WO
BoxNa.1  TITLE OF INVENTION
Method of Water Treatment
BexNe.I APPLICANT [] Tt person 1 also mventor
e e Doty o i A o T
Box bs the opplicont s &-ﬂihwdﬂmhf is indicosed below,)
Faczanile No,
Avecia Inc
1405 Foulk Road Teleprmter No.
Wiimington DE 18803
USA Apphcant sregutration No. with the Office
Stlu;-. (that is, coumtry) of nationality- Stato (that &, country) of remdence:
S us
for s ppcacr et [] Sascrenwed [ o delgmed Swer oo [ G Unied Sres e Sy A
Bex No.Ill  FURTHER APPLICANT{(S) AND/OR (FURTHER) INVENTOR(S)
T kb et e e o o g v, o el ey A el gt [ ey e e
Mhhw:bhﬂh‘ﬁmq‘r-ﬁu?uhd’ ir indlicated below,) caly
Avecia Limited *pphcunt
PO Box 42 = mventor ﬂmﬁm
gmﬂm :"0"39 Mo 825 O u—u’gmmhw
lackley, Manchester
Unlted Klngdom Appbcant sregestration No. with the Office
State (that ix, cowntry) of nabooahty Stnte {thar ks, coamtry) of residence:
GB GB
v e puposert e [] fiduemted 7] sl dompomind S comgs [ the Uit Sovn 21 gty
Further apphcants andfor (frther) mventors are indicated on e continmation sheet
Box Ne.IV  AGENT OR COMMON REPRESENTATIVE, OR ADDRESS FOR CORRESPONDENCE
A s uﬁ'ﬂ"f-:mm’ Tt e A e ochalr [%] s ] e atrve
Name and address. e followed by given nawe, for o legal entity, full official designation. | Telephone No.
e el P s e f ) +44 161 721 1142
REVELL, Chnstopher Fm——
Avecia Limited, Intellectual Property Group +44 161 721 5801
PO Box 42, Hexagon House Telepruter No.
Blackley, Manchester M9 8ZS
United Kingdom Agent sremstration No. with the Office
mm Mnklh:dhk—bmwl-i:nn ummﬂnhmﬂnﬂh

Form PCT/ROV10! (first sheet) (March 2001  repemnt Jumruary 2003) See Notes to the request form



)

’ _ . gﬂ(q%

Continuation of Box No. 7l  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If mone of the following sub-boxes iz wred, thix sheet should not be inchuded in the request.

T ddeess @ e . o T o A oty | This person .

B thecppiicmse’s Sice(Shut ks, conry) e resiceece  mo Sicse f recidene s ndicnteclbaion, [] spolcant only
UNHOCH, Michael Joseph
[¥] spplacant and mventor
235 Chenry Lane D
Newcastie DE mﬂ hbdav.)
19720
USA Apphcant sregistration No. with the Office
_iagﬂﬁl is, coumiry) of nahonahty slTS' (that &, couwry) of resdence:
for 0 oo [ shdiomed [ ]l g S o [37] Lt Svts s Seppiancl B
N,;n- and 2“' _. a ﬂb\ﬁﬂ ﬁb:'z Ths person .
hkkqﬁulb&t{duhmq)f m.\uqr hhi:-dhb-u [] spplicant caly
D spphcant snd mventor
D bmﬁqﬂ-#hw
Apphcant’s registrstion No. with the Office
Sinte (that is, country) of natsonahty- Stuie fihat ks, cosntry) of remadence:
ot purpoerer o [ Rigiems [l depsitoe oo, [] S UsiniSeis  [™] e fumy inficietin

oty g pﬂbmr“f.u D S G | This perscn

hnnm&hmumfm "o Siaie of isincicated below,) D spphicant only

] spicent and mventor

D .....u"i?’..m.w
Applicant s registration No. with the Office

| State fthat i, coury) of naticoality State (that is, country) of residance.

bt [isr= il [ttt [ o fu o

'E'.i.':..u..,... i o T ey "”-uum.f' gty | 118 PETS00 12
By s Sum i . comeiy) ek o St of e ace s Enbset ) [] spptscant caly

[] spoticant end mventor
[ et e ey
Apphicant’s regsiration No. with the Office

Stale (that i, cossstyy) of nationality* Stste (that is, country) of rendence:
B [Jas= [Jitmasvemy, [rees []Seas

D Further spplicants apd/or (farther) mventors are indscated on another eontmuation sheet,

Form FCT/ROV101 {contmuation sheet) (March 2001, reprint Jamoary 2003) See Notes 1o the request form
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Box Ne.V DESIGNATION OF STATES Mark the applicable check-boxes below, ot leayt one wust be marked.

The followmg demgnahons are hereby made under Rule 4.9(a):

Regional Patent

B AP ARIPO Patent GH Ghama GM Gambu KE Kenys LS Lesotho, MW Malaws MZ Mozambique SD Sudan
ﬁSmlleSmhﬂ.ﬂUmledRqﬂ:hMUGUpnﬂn.mZImhI,ZWZnnhbn,nd-yolls
Suewhl:hnlCm;suunfﬂmﬂmw-ﬂoﬁhmafdhphnddmhnwmm
zpecify on dotted ling)

B EA Euraan Patent AM Armemn, AZ Azerbayan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,
IIURmmFmTJTqimmnnhmndmyoﬂuMwhdnlCm;Mofﬁem
Patent Convention and of the PCT

I EP Ewropeas Patent: AT Austria, BE Belgum, BG Bulgans, CH & LI Switzeriand and Liechtenstem, CY Cyprus, CZ Czech
Republic, DE Germany DK Denmsrk, EE Estonia, ES Spam, F1 Fmland, FR France, GB United Kmgdom, GR Cireece,
HUHmm.EhMthIy.LULmM;MCMmNLN:MM.HWLllonunlm.sssm
S1 Slovena, SK Slovalas, TR Turkey and any other State which 15 » Contractmg State of the Enropesn Patent Convention
and of the PCT

& oA OAPI Patest. “WMHMGWA&@MMOGCG@.CIWC‘IMMM
GAGlbm.GNGuml,GQEunlem.GWGmnu—BmlﬂMnh.!ﬂMnmhma.N!Hw.!NSmpl,
mm.mmmmmmmulﬂﬂhSﬂdOMMaGmnmm&ﬂnM(y’uhM
of protection or treatment desired, specify on dotted line)

National Patent (i other kind of protection or treatwent desired, specify on dorted ling)

B! AE Unned Arsb Emwates B BR Croata K oMOmm

B AG Astig and Barbuda B HU Hungary B PG Papua New Guines
B AL Alenn R » mdoness B PH Piulppnes

R AM Amen K IL lsreel @ rL Poland

B AT Amira NN Inde R T Partugal

R AU Austmin B8 leennd # RO Romenia

Bl AZ Azesbapan B P Jepmn B! RU Rusan Federation
B BA Bosum and Harzegovma B KE Xenyn

B BB Barbedos H KG Kymgyzstan B 8C Seychelles

K1 BG Buigsra B XP Democratic People sRepublxc ] SD Suden

K BR Bexil of Korea @ SE Sweden

Kl BY Belars @ KR Republic of Korea B 8G Smgapore

K BZ Belize W KZ Kamkhsten R sK Slovaka

K CA Casa M LC SamiLoca B 5L Siero Leone

W CH & L1 Switzeriand and Liechtenstein (8 LK Sni Lanks 0 8Y Synan Amb Republe
B oncm 3 LR Liben BT Twikstn

K €O Colombie 2 LS Lesotho B T™ Torkmenstan

W CR Costa Rica 0 LT Ltumow B TN Tuuma

B v ae ¥ LU Luxembourg B TR Tokey

B CZ Caxch Repubbe BLY Lava B TT Trinidad and Tobago
i DR Germany B MA Maroceo

¥ DK Denmark 0 MD Republic of Moldova B T2 Utted Republic of Tanzama
& DM Danmics K UA Uknine

B bz Algerm B MGMadagascar B UG Ugsnda

® EC Bomdor W MK The former Yogosiav Republic of [ US United States of Amencs
B8 ER Estonw Macedonna

i@ £5 Spain 1 MN Mongolia K vz Uzbestan

® F1 Finland B MwMalswn K vC Sam Vincent and the Grenadines
K GB Unsted Xmgdom B MX Mexxo K VN Viet Nam

B CD Grenada Rl M2 Mozeningue K YU Serba and Montenegro
B GE Georgn BN Nicngs W ZA South Afnes

K GH Ghaea B NO Norway K ZM Zambs

K GM Gambia B NZ New Zealand R ZW Zahebrore
Check-banes below reserved for designatng States wiich have become perty to the PCT after issuance of this sheet:

B Gauet m] O .

Preeantionary Designation Statement In lﬂﬂmhhmmﬁﬂmﬂnqﬂmbnﬂ-mﬂum49@)lﬂ
oﬁum'ﬂdmﬂhmﬂdmﬂanqHMs)MmHWhum
mhﬁdﬁuhmdﬁummwmuhﬂmmmnhubemﬁmmm
whl;mﬁnnﬂnﬁ-nﬂemﬁmdhafu:&ecphmdﬂmﬂ-ﬁmhpﬂmlydlnhmbewnmwu
applicant at the expimtion of that tnme hmit, (Corfirmution {inchedling fees) muxt reach the recelving Qlfice within the 13-month tive linit )

Form PCT/RO/101 (sccond sheet) (July 2003) See Notes to the reguext form



Sheet No.
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Bax No. 'Mhﬂﬁ@dm&
qﬁud;mm ll:qmnlu =y
particular

if wore than two persons are 1o be Indicated az applicents

and/or beventors and no “contimstion sheet” is in
such caze, write ‘Contimstion of Box No. Il ™ and indicate for

acch additioncl person the. reguired
bnBaxo I E"ﬁ w’?&%ﬁug
qrﬂ m.@'uw. 4 o

¥, in Bax No. 11 or in any of the sub-bozes of Box No. Il the
Indication “the Sixtes indivated in the Bax”is
cheched: in sach case, write "Contiruation of Bax No. II” or
"Contirution gf Bax No. IIl " or 'Continuation Na I
and No. LIl" (ax the caxe may be), indicate the nome of the

imvolved and, next 1o (each) suck name., the Siate(s)
andor ﬁhﬂ ARIPO, Exrasion, Eurnpean or
OAP! pasent) for the purposes of which the nawsed person is

E:B:Nanwhqy the sib-boxes of Box No. Il the

v, o e parpenc of e
or

m Alwh.hnn\cui.ﬁrm o

BaxNo. I or o Box No. JiI™ or “Contimiotion

of Baxes No. II and No. III™ (ax the case

name of the

o)

Be. the name Siate (or OAP]) b accompaied
Al iy e M Ly e i, g
auidon, " or [ in Bax No. V the name of the
America Is accompanied by an indication *

Bax No. V" and the name of

if in Bax No. V7, there are sesre than five carlier
wiliaze Is clalmad: in xuch cave. write

of Box No. i
n'ﬂmn name ope

w‘l B:A:.'; mwmw
'mﬂ.ﬂ?m mﬁ.ﬂ:ﬁ
stotement” and indicots the name or two-letter code of each
Shaie 20 excludad,

Supplementia} Box {f the Supplemental Box ls mot used, thix sheet should not be included in the request.
! ¥ inonyqfthe Baxes, Baxes Naz. VII(D) 1o (v) for which
buﬂ the Continuation of Bax I
P i o . "”m?%

in states except US (United States of America) and MN

Avecia Inc. - Applicant for all of the designated

(Mongolia)
Continuatron of Box HI

Avedia Limited - Appilcant for MN (Mongalia) only

Continuation of Box IV

FAWKES, David Melville
GAIRNS, Raymond Stevenson
LOCKE, Timothy John
MAYALL, John

MORPETH, Fraser Forrest
PARLETT, Peter Michael
SCHMITT, Maja

SHELLER, Alan

Al of Intellectual Property Group, Avecia Limited, PO
Box 42, Hexagon House, Blackley Manchester M9
8ZS, United Kingdom

Form PCT/RO/101 (supplemental sheet) (March 2001, reprmt January 2003)

See Notey to the reguest form
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BoxNo. VI PRIORITY CLAIM

The pnonty of the followmg eslier apphication(s) s bereby clumed:

Filmg date Number Where carher spplication is.

of esstier sppheation of earlier apphestion atonal spelcation
regronal application * | imternational appheaton.
(deymorehyecr) mnzf%u pcn ol

e (o1 172002 80/423790 us
4 November 2002

item (2)

em (3)

fiem (4)

item (5)

[J Futher pranty clams are mdicsted m the Supplemental Bax.

The receiving Office 19 requested to prepare snd transmit 1o the International Bureso a cestified copy of the earher spplication(s) (only
{f the eariler application was filed with the Office which for the purposes of this international application ix the receiving Offics) wdeatified
abhove as

B oes Qoo [Juwn@ [0 eme O we O e O8N s

* Where the earlier appiication is an ARIPO indicote ot least ome country the Parts Convention for the Protection
Indartrial Property oF one Member of the Maﬁpmmmhﬁmﬁumﬁ}rw v

Box No. Vil INTERNATIONAL SEARCHING AUTHORITY

International Searching A Iraernational Authorisies the
Chelee of ‘.-g 'm“ﬁm“"ﬂmuwm are competent 1o carry oul

ISA/ EPO

Request to use results of earller search, reference to that search (if an earlier search has been corvied out by or requexted from the
International Secrching Authority).
Date (dayimoreth/year) Number Country (or regional Office)

Bax No. VIl DECLARATIONS

The followmg declarstions are contamed in Boxes Nos. VI (i) to (v) (imark the opplicable Nuomber of
check-boxes befow and indicate in the right colums the muber of each type of declaration) declarshons

[0 BxNo.vII(®) Declaration as to the sdentrty of the mventor

Bax No. VIII (i) Declaration as to the spplicant s enhtlement, as st the mternatonsl filmg
date, to apply for and be granted s patent

O

[J BoxNe. Vil (ui) Declaration s to the spplicant s entitlemes, 83 at the mternatonal filmg
dete, to claim the priority of the earher spphcstion

O

Box No. V11 (1v) Declarstion of urventorship (caly for the purposes of the designation of the
United States of Americs)

[ BN v (v) Declarstion a3 to noa-prejudicisl disclosures or exceptions 1o lnck of novelty

Form PCT/ROV101 (thod sheet) (July 2002, reprnt Janoary 2003) See Notes 1o the resuest form



Box No.IX CHECK LIST; LANGUAGE OF FILING

. ‘ ﬁ 92

Thus mitemational apphcation contalos: Thus mtematonal spphcation 1 accompanied by the followng Number
the check-baxes befow and indicaie
(s) In paper form, the following mmber of ’ﬁaﬂg MMﬂtw in of ttems
hhl’lhcﬂ(Mls 6 | 2 0 onginal separate power of stiomey
descrptron “"‘ﬂ 3 O ongnal genensl power of attomey
ﬂ::hﬂ%) 10 40 mﬁpﬂdmoflwmm
clanms 5
shstract 4 | 5 O statement explumng lack of sgnature
60 docurnent(s) wientified in Bax No. VI
:-"wm.mharu 2 B ) S
7 O trunsiatson of miernational applcation into
tables related thereto 8 indicats
G btk ramber of D o ey Jeposed mucroogemen
paper.
Muudmﬁn 0 :mmd-ﬁu?mf:m N
::E belw) o " O O ey only (mad ek s part of the mtemational apphcaion)
—— ® O ey s 0= 0,
®) [ onlyln 0 .xm"'""hm moﬁ.:mmmﬂmﬁnm
with relevam of
((':;Erw {Ig D%m m:bhﬂ?‘ﬂ& the copy or
: hnb) 10. tables in computer readshie form related to sequence Istmps
O e Sol(exa) - ()] rﬂ mhﬂn:ﬂmﬁmmm
(f:.; E o pa %W)ﬂ(ﬂmumdhw
Mn-tcduﬂ!‘&l:ﬁh. @) ] (only where check-bex or (c)(H) is marked in left colum»)
CDR
Enou.h or other) on mre ﬂduﬂrhﬂﬂw,hmhu
with relevant
- Erm (ui) D%mmm:tﬂnhmoﬁnmw
(acklisional coples to be indicated under 1t O] other (apecify
tymes S{11) andlor 10(20), in rght coharey
Figure of the drawings which Language of filing of the
should accompany the shetracl. miemnstions] spphcation

BeaNo.X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Neat 1o sach signaturs, lﬂﬁmd‘hm._i_gdﬁqﬂ#hﬁhpn#-ﬂdwbmdﬁ-ﬁ-mﬂ!h“

For

Avecia Inc., Avecia Limited - UNHOCH,

Michael Joseph

SCHMITT, Maja 7‘1 ﬁ‘m
Z

For recerving Office vsa only

1 Dats of actusl receipt of the purported

2 Dmwings.

m intecnaonal qplml

3 Cormected date of actual recetpt due to lster but
rocerved

t ions o BT Aol L

[ not received.

Intermationsl Searching Authonty
3 (Ifma'mmun:!ul): ISA/

. D mﬁlﬂntgelpﬂm

Date of recexpt of the record
byhlnu-hu-lmm

For Intemsthonal Burean use only

Form PCT/R0/101 (last sheet) (Jsnmary 2003)

See Notes to the requert form



PODER

Yo (nosolros)

domicihado(s) en

Nombro(amos}a RAMIRO CASTRO DUQUE y/o HECTOR
GOMEZ MEJIA, do Bogold Colombia, apoderados
verdadercs y legales con poder especial, amplio y suficlants
para recabar de les oficinas y auloridades colomblanas
adminietraivas judickales y de policia, en cualquler Instancia
o recurso [a oblenclon de patentes de Invencidn, régistros
de marcas diseflos industnales modelos de utilidad,
depdsitos de nombres comerciales y enseftas registros de
derechos de autor y contraios sobre los mismos obtenclén
de cerlilicados de obtenior do vanedades vegetaies asl
como sus promogas  renovaciones, anoteciones de
iraspaso camblos de nombre y/o domiclic elaborar
tramitar y reglstrar contratoe de licencla y licencias de
cualesquiera clases intervenir como demandante o como
demandado en cualquler instancla y recurso ante cualquier
Juez corporacion funcionaro pdblico o autoridad en
acciones judiciales, administrativas y de policta talas como
opoeiciones al registro de marcas, acciones de caducidad,
cancalacion y nulldad, acclones remndicatorias ecclones
dervadas de la obtencdn o explotacidn de licencias
acciones de competencia desieal, demandas peneles
acciones de [ndemnizacion de perjuicios, reclamos y
observaciones a esdliicludes de patentes, disefios
Industriaies modeios de utiidad en el sjercicio de medidas
caulslaras y en otras acclones o medidas simliares

A este efecto la(s) faculto(amos) para elevar solicitudes
formular descrnipciones enmiendas protestas,
declaraciones oposicicnes cancelaciones nulidedes
apelaclones y reciamos pager impuesios cuotas y
gravamenes prescnios por la ley renunclar o desistr a
derechos concedidos o en curso de concesidn reclbir toda
clase de documentos y velores, dando el descargo
respectivo, y en general para dar ante dichas autoridades
iedos (08 pasos necesarios al efecto indicado y tomar todes
fas medidas que creyeran conducentes al reaguardo de mis
(nuestros intereses), con todas las demas facultades legales
necesanas

Esle poder comprende la facultad de ratificar o confirmar en
mi {nuesiro) nombre fo acluado asl como ia facultad de
desistr trensgir comprometer y la de sustiturio en todo o
en parte y revocar sushiuciones Asimismo nombro{emos)
a RAMIRO CASTRO DUQUE ylo HECTOR GOMEZ
MEJIA, domicilmdo(s) en Ja Camera 7 No 16-56 Piso 8, mia
(nuestros) apoderados en Colombla con facultades para
recibir nofificaclones y desgnar apoderedos judiclales o
extrajudiciales

Otorgado y firmado en

hoy de de 200_
Fima

Nornbre

Cargo

Brigard & Castro

. BOGOTA COLOMBIA

AS 9% .46

o 5

POWER OF ATTORNEY

I (We) ARCH CHEMICALS INC a corporation organized
and exisbng under the iaws of the Commonweslth of
Virginka, US A.

domiclled in 501 Menit 7 PO Box 5204 Norwalk
Connecticut 08858-5204 U S A

Hereby appoint RAMIRO CAS8TRO DUQUE and/or
HECTOR GOMEZ MEJIA, of Bogotd Colombla my (our)
true and lawful attomeys with special ample and sufficient
power o obtain from tha Colomblan edministrative judicial
and police officas and authorities, In any Instance, privileges
of patents of invention regmstration of trademarks Industrial
designs and utiity models registraton of commercial
names and emblems registration of copyright and contracis
related thereto, cerlificates of obtainers of vegetables
varieties 85 well as extensona renewals and recordal of
assignmenis ard changes of name and domicile related 1o
the above to prepare prosecute and regster licenses of
any kind to act as plaintlff or defendant In any instanca or
recourse and before eny judge corporation public officml
or authority In judicial administretve and police ections
such as oppositons to the registrabon of trademarks
caducity cancellabon and nullty actons, claim achons
derived from the obtaining or explotation of licenses acton
of unfair competibon penal demands acbons of indemnities
for damages claims or observatons on patent
applications models Industrial designs and utility modals, In
the aexercisa of preventive measures and In other aclions
or similar proceedings

To that effact they heraby empowered to flle applications
formulete descriptions amendments prolests, declarations
oppasitions cancellatons nubities eppesals and clams to
pay taxss quotas end pssessments prescnbed by law
rencunce or walve the rights granted or In the process of
granting o recewe all kinds of documents and valuables
giving the respective release of recelpt, and in general lo
take before sad authorities the necessary steps to such
effect, and any measures that they may desm pertinent to
the ssfeguard of my (our) mntereslis) with, all the other
necessary legal powers

This power Includes the faculty to ratify or confirm dasist
seltle and compromise on my (our) behall and o substitute
this power In whole or In part and o revoke subslitutions At
the same time | (We) hereby appoint RAMIRO CASTRO
DUQUE and/or HECTOR GOMEZ MEJIA, domiciled in
Camera 7 No 18-58 Piso 9 my (our) attorney(s) in fact,
with powers to recalve nolificatons and to designate judicial
and extrajudiclal attorneys

Granted and signed In Norwalk Connecticut U S A




) APOSTILLE
(Convention dc La Haye du 5 octobre 1961)
| Country T'he United States of Amenca
THIS PUBLIC DOCUMENI
2 has been mgned by NANCY O STEVENS
3 acting in the capacily of NOTARY PUBLIC

4 1 the State of Connecticut for the term of June 21, 2001 to June 30, 2006

CERTIFIED

5 at Hartford, Connecticut 6 on May 14, 2004

7 by SUSAN BYSIEWICZ Secretary of the State of Connecticut

8 Number 2004-5023
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COLO

1 PAUL J CRANEY Cert]fy

That ARCH CHEMICALS, INC

ls a Corporation duly organized and legally
exlsting under the laws of the Commowealth
of Varginia, U S A

That the domlcile of saild Corporation
iz 501 Merritt 7
P O Box 5204
Norwalk, Connecticut 06856-5204
USA

T, further certify that I am duly authorized to
sign the forgoing instrument in the name of said
corporation and that the purposes for which said
instrument is granted are within the scope of the
objects or actlvities of sald corporation,

in accordance with the Articles of Amendment &
Restatement of the Articles of Incorporation,
1ssued 1n the City of Richmond, Virginia, U 3 A
and tiled February 3, 1999

Signed in Norwalk Connectlcut, USsSA
Dated , 2004

/;{»{4/ .

Pavl J Craney
Executive Vicd President

STATE OF CONNECTICUT )

)
COUNTY OF FAIRFIELD )

On this m"'“ day Mq\j . 2004, before me a
Notary Public in and for sdid County and State, personally
appeared PAUL J CRANEY, who acknowledged himself to be the
Executive Vice President of ARCH CHEMICALS, INC , and that he as
such Executive Vice President, being authorized so to do,
executed the foregoing instrument for the purposes therein
contained, by signing the name of the corporation by himself as
Executive Vice President

In witness whereof I hereunto set my hand

Notarg Public

Seal My Commission Explres

Wy Comnisvon Exp. Jume 30, 2008

¢S



TRADUCCION OFICIAL NO 395/2004-

TRADUCCION DE LOS SELLOS QUE SE ENCUENTRAN EN EL PODER
OTORGADO POR ARCH CHEMICALS, INC , UNA COMPANTA DOMICILIADA
EN 501 Merritt 7, P O Box 5204, NORWALK, CONNECITCUT
06856-5204, ESTADOS UNIDOS DE AMERICA, A LOS DOCTORES
RAMIRO CASTRO DUQUE Y/O HECTOR GOMEZ MEJIA,

ORTORGADO Y FIRMADO EL 10 DE MAYO DE 2004

FIRMADO PAUL J CREANEY, VICEPRESIDENTE EJECUTIVO

Yo, PAUL J CRANEY CERTIFICO

Que ARLH CHEMICALS, INC , es una Corporacién debldamente
organizada y en existencia bajo las leyes del Estado de
Virginia, Estados Unidos de América

Que el domicilio de la Corporacién es

b0l Merritt 7, P O BOX 5204

Norwalk, Connectlcut 06856-5204

Estados Unidos de América

Certifico ademés gue estoy debidamente autorizado para
firmar el instrumento adjunto a nombre de dicha
Corporacion, ¥y que los fines para los cuales =se otorga
dicho instrumento se encuentran dentro del alcance de los
objetos o actividades de dicha Corporacidn, de conformidad
con los Articulos de Modificacién y Actualizaciédn de los
Artlculos de Constitucidn, expedides en la ciudad de
Richmond, Virginia, Estados Unidos da América, y radicados
el 3 de Febrero, 1999

Firmado en Neorwalk, Connectlcut, Estados Unldos dea América
Fecha 10 de Mayo de 2004

FIRMADO PAUL J CRANEY, VICEPRESIDENTE EJECUTIVO

- £ £ T b




TRADWCCION OFICIAL NO 395/2004-

'STADO DE CONMECTTCUT - CONDADO DE FAIRFIELD

Este dia 10 de Mayo de 2004 ante mi, Notario Piblico en y
para dichos Condado y Edtado, personalmente comparecio PAUL
J CRANEY, a qulen conozco y reconocid que es el
Vicepresidente Ejecutivo de ARCH CHEMICALS, INC , y que en
su calidad de Vicepresidente Ejecuti'vo, debidamenie
autorizado para hacerlo, ejecutd el I1nstrumepto adjunto
para los fines alll especificados, y al firmar a nombre de
la Corporacién en su nombre en su calidad de Vicepresidente
Ejecutivo

kn testimonio de lo anterior firmo el presente documento
FIRMADO NANCY O STEVENS, NOTARIO PUB%}CO, CON COMISION

HASTA EL 30 DE JUNIO DE 2006

HAY SELLO EN RELIEVE DEL NOTARIO




TRADIICCION OFICIAL NO 395/2004-

APOSTILLA

CONVENIO DE LA HAYA DEL 5 DE OCTUBRE DE 1961

1 PAIS ESTADOS UNIDOS DE AMEPICA

EL PRESENTE DOCUMENTO PUBLICO
2 HA SIDO FIRMADO POR NANCY O SIEVENS
3 ACTUANDO EN SU CAPACIDAD DE NOTARIQ PUBLICO
4 EN EL ESTADO DE CONNECTICUT POR UN TERMINO DE 21 DE
JUNIQ, 2001 A 30 DE JUNIO, 2006
CERTIFICADO
5 EN [IARTFORD, CONNECTICUT
6 EL 14 DE MAYO DE 2004
7 POR SUSAN BYSIEWICZ, SECRETARIO DE ESTADO DC
CONNECTTCUT
8 BAJO EL NO  2004-5025
g SELLC ESTADC DE CONNECTICUT

10 CIRMADO SUSAN BYSIEWICZ, SECRETARIO DE ESTADO

HELENA URIBE DE LEMOINE
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ORIGINAL PARA LA OFICINA 0E REGISTRA)

. ) REPUBLICA DE COLOMBIA gq

GAVIRI A -

ORGANIZACION ELECTORAL
REGISTRADURIA NACIONAL DEL ESTADO CIVIL

REGISTRO CIVIL DE DEFUNCION maate 5562241

cues 7197

Corregimianto

Acslliigs v nombrea completos
CABTRO DUQUE RAMIRO
Documento de kentificacién {Class y nimero) Soxo (an Letras)
CaC. Nog' 170322 DE BOGOTA - MASCULINO -
Mm Munidplo Corregimiunto o/o inspacchin de Pallch
COLOMB| A CUND INAMARCA BOGOTA D.C.
_ Fechs de b defuneién Hors de cartfendo da defuncién
Ata z|0]04 - ;lﬁ o |30 (04310 PH | A= 20 .
- Prenencién do muarts
lvegmdy qug profere s gantencls
on W v Uy m W W G e W e e o m o m m @ = | Al Mes o - Oia
 Dovsnenig sraumde
o e rlDRET' DIAZ CAMPOS«~
hodiclal Cartticada x RIMIMI 7%2
[ Dissce def denuncionte
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIC  RADICADOR
PATENTE DE INVENCION MODELO DE UTILIDAD { ) T
- Indicacién de que se soficlta fa concesién de una patente () 1.
- Dafos de identificacion del sollcitante o de la persona que se presentala solicriud () Vf
~  Deseripelon de la Invencion {) {
¢+« Dibujos de serestos pertmentes {) (/*/
; = Comprobante de Pago de las tasas establecidas
.\ COMPLETA () INCOMPLETA { ) ()
DISENO INDUSTRIAL ( )
- Indicaclén de que se solicita el registro de Disefio Industnal { ) ()
. = Datos de identificacion del solicitanle o de la persona que presenta ( ) { )
- lasolicitud
= Representacion grafica o fotografica del Diseiio Industrial o muestra del
Materlal que incorpora el disefio { ) ()
Comprobante de pago da las tasas establecidas ( ) i)
COMPLETA () INCOMPLETA ( ) ()
ESQUEMA DE TRAZADO ()
‘. - Indicacion de que solicita el registro de un Esquema de trazado () ()
- Datos de identificacion del solcitante o de la persona que presenta

La solicitud
Representacion grafica del esquema de trazado
Comprobante de pago de las tasas establecidas

—
—

COMPLETA () INCOMPLETA () ()
Firma Responsable
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Industria y Comercio
2020 SUPERINTENDENCIA
Bogot4, D C,
Doctor OficloN®  ~ NkGLEH
HECTOR GOMEZ MEJIA
Apoderado

ARCH CHEMICALS, INC

ASUNTO Radicacion N° 05-53231
Solicitud intemacional PCT/GB2003/004649
Fecha inicio fase nacional  07/06/2005
Tramite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decision 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperaclén en Matena de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica
de la Supenntendencia de Industria y Comercio, se le comunica que

® La solicitud no contiene la copia del documento en que consta la cesion del derecho a
la patente del mnventor al solicitante o a su causante (Art 26-k) Decision 486)

@ Debe aclarar el nombre del solicitante, por cuanto la publicacién intemacional difiere
del petitono presentado en fase nacional

En cumphmiento de lo dispuesto por el articulo 38 de la Decisi6n 486, se le requiere para
que dentro del término de dos meses siguientes a la fecha de notificacién del presente
oficio complete los requisitos antenormente enunciados En caso de no dar cumphmiento
al presente requerimiento, la solicitud se considerard abandonada y perdera su prelacién

Notiflquese el presents oficio conforme a lo dispuesto en el numeral 5 2, literal e), del
capitulo quinto del titulo pnmero de la Circular Unica N° 10 de 2001

CESPEDES DE VERGEL
Jofe de la Divisidbn de Nuevas Creaciones

Ei antenor requenmiento fue notficado por fijacin en ksta de
fecha, - 1] 2005
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