AIR SANITIZER AND MALODOUR REMOVAL FORMULATION FIELD OF INVENTION The
invention relates to a formulation for sanitizing air and reducing malodour in 5the air. BACKGROUND
TO THE INVENTION  The following discussion of the background to the invention is intended to
facilitate an understanding of the present invention. However, it should be appreciated that the
discussion is not an APRIEANITIZER AN BANESOD GURARE MOVAL FORINGIEATHON was published,
known or part of the common general knowledge in any jurisdiction as at the priority date of the
application. Common indoor sources of malodours include tobacco smoke (amines e.g. nicotine),
pungent foods such as garlic and onions (thio-compounds e.g. allicin) 15and stale fish, lavatories and
human swerffg?@'défm}i{%wiﬁﬁ]acid). Airborne and surface malodours, when perceived by a
person, gene resu et tal effects to the mental and/or physical well-being of that person,
particularly when the malodours exist indoor where air circulation is insufficient to vent the malodours
to an outdoor SRGIIONATEIRNVAIRIBR DR KEHHRIP M FHEINIRIMBThRBIS NG BIOSKIR igreater
health gsk gspegially for people who are the young, elderly and chronically ill suffering from asthmatic,
respiratory or cardiovascular diseases. Methods and compositions for suppressing, eliminating, or
counteracting airborne malodours are well-known in the art. While a number of odour elimination 25
methods have been developed, the most popular odour elimination method is by contacting the
malodourants with a deodourisin_%é:om osition comprising one or more malodour counteractant. A

wide varietﬁﬁgg&%m i Eﬁ@{s’f&!@'%wn in the art. Odour masking is the intentional

concealment of one odour by the addition of another. The masking of odours is typically accomplished

by using perfuﬁi&fcﬂwmmm@mﬁb@@@mﬁﬁb@dhﬂd@aﬁﬁéﬁ HFénterded 1@ ensure that
the malodoyrs; ars ag l?ﬁ@%’ F&’i@lﬁ%béﬁftﬁé ?%ééﬂ?‘f‘ﬁ&’e’ﬂﬁéﬁ??ﬁ@é’ ?,rittgﬁé(ﬁlaqﬁ King techniques
r modi the malo T

do nothing to remove 0 the source o ours. erefore, It Is desirable to provide a
formultion dppLeeintgid ghat Bieidiseusrigmiglodoan iackromiedonsmtia ARMISHONH EaiNanZ 19T ION
Throughoutthj nyisednd t . ising",
"consistingﬁ%ﬁ%ﬁeﬁ%&%g ?g géggcgﬁrysgtﬁgg &g? ﬁgr\@xtghIe UStI\ESj,{PO‘? i?wsorﬁﬁg? @Vﬁ{g%‘ﬂs meaning
"including, lsaoMdedantétany, wrisdislicspeatdhsprinebedataveiiherappdeaiivprovided a formulation
for 15sanitizing air and reducing malodour in the air. The formulation comprises a malodour absorbing
compound, anGurtimicnoibiddopsteued oihetkiddbes andinder bzl csvrypookel (arohessieadly
incompatible.wihh the maloﬁc}(})ﬁr a?\sorbirhg| com#E undgvhen mi>'§{e[‘[]('1LI alone toaeg}er, a solubiliser, and a
chelating agént 187 thBHHE 0P EBSBHBIhgcd E%BH  QTHRDEIN HE CHSRRAG ot PeTENts the 20
formatisn ofpckstpltafsior ladEtoidyssahdihomde s weahiakids @ qbisorkilegic iy uAtbe mexed with the
antimicrobialQEngPund in }haﬁﬂreser‘?e of the solubiliser. In a second ai;%ect of the present invention,
there is pro@ §'4 AEHO'RS hsg YRS RGNS r%%\ﬁit?ﬁﬁsgogtrgﬁ{be@ 5ﬁ1‘°‘d’ﬁ1’§lodour in the air.
The methodi@ticmnaisfeptotalthg ansoliziamdionplodicsl atsibintpoatipaipelsacding a solution of
a chelating agt—%nt lio jpe %olut'mn of r];a odour absor ing[c%mpoundé.adciir}%a solutio&j{. of s%Iubiliser,
and adding 2P LAY of AR B HIHTASSIAHES ARSI Rt SO S LSRR TR S ASEB L absorbing
compound, tbatdhel atiaip doerst @rahtioe siaobgiseirowheneinWith grewpier s pen diom poostdist Reir
chemically incompatible with the malodour, absorbing.compound when mixed alpne together in the
boort of HEUTOs of LSRRG S0t S B R R R 16r s, RAACHBER R agen
prevents thgdongasdtaedy aedipitedaiocally closulyesvigticomvastinthatiso kdspiratdheanalodour absorbing
compound is mjxed 5wilfhr’$% sogljetéon of the antimicrobial compound in the presence of the solubiliser.
DETAILED CRETION T ivention relates to a formulation for sanitizing air and reducing

malodour in the air.  Briefly, malodaur in the air may be reduced by absorbing and removing the
malodour from M?érg?ﬁss%’r”ﬁili‘z‘ﬁ@Ffﬁ@'%‘i’ﬂ%f@Fssf&PFPT@%ﬁiﬂen%WmﬁﬂH‘Qi’r%ﬁ'ﬂé‘BERﬁ%‘FFH‘Sr

microorganisifag el phaise Al reSRUICRHY\As AV ER el bis. /bR IAdRIFIBEH GinshisnpeaRakRdigrat a total
kill (i.e. 100%) of airborne bacteria is, in practice, almost 15never achieved. In the context of the

presefp inv@?ﬁ@?,%@%Y@i@%ﬁmqﬁ‘@%qti% RAehPANEIRE AN BRI BHRLE N as been
achieved fopshedBRPeiehafdtiBerants with a deodourising composition comprising one or

more malodour counteractant.



Therefore, if the quantity of malodours present in the air can be reduced and at the same time, the
guantity of odour-causing bacteria can also be reduced, the 20quality of air can be greatly enhanced. It
is with these objectives that the present invention has been developed. In accordance with a first
embodiment of the invention, there is provided a formulation for sanitizing air and reducing malodour in
the air. The foprwigdarademisksodcoalsicgUcNsos1ion S arepawhEinan trtigiciobd@licompound,
wherein 25the gntimicrgbial compound is chemically.incompatible with the malodour ahsorbing
compound WK FSd R TRAAL G SEHBALL T 4P L ORI PR URL ARABRar absorbing
compound, T¥iiereiskivigcbietaiing sigeybliaveatcthaghsmadioy obhiggipitaines ardeuptssadation when
the malodow absorbing compound is mjxed with the antimi rﬁgial com(lj%me]n(go{'f@trheﬁregsence of the
solubiliser. 9‘?(8":%%&?%8& HhF%° FﬂBB%beer%[‘Fn@ﬁfgffS LHiRSHB P L5527 8998 on the
zinc sait of deinnieioragid Activetisleh v pararsinitabhidnAskedt &gethesiythibecomadattayr absorbing
compound is water soluple. Prefer%bl , the malodour, a(f&ct)rbing corP ou%%rls ﬁ(iPnc ricinoleate (trade
name TEG 8GR WE\'/E}% ChiAidD 'm iﬁ%’ s PreEhPAPHESs than 5wt% based
on the total weight of the formulation. Zinc ricinoleate controls osmogenes like hydrogen sulphide,
mercaptan, thibe@igioiseilldeAewti®Iaa arevigaia &rsaulaiomios 3anddng &l antfiedusiitodour
emissions ifig B EPW EENg At are prevented. Zinc ricinoleate has no bacterial or fungicidal
properties. Advantageously, the microbiocidal spectrum of the antimicrobial compound covers
Gram-positive and Gram-negative bacteria, yeast and fungi. Preferably, the antimicrobial compound
combats viruses such as HBV/HIV, Vaccinia, Herpes 15 simplex, BVDV (Bovine Viral Diarrhoea
Virus)/HCV,_Rota Virus and_Bovine Corona Virus/SARS-CoV. Advantageously, the antimicrobial
compdfind §MMA§OYUQE.THEH§MENJMN, the antimicrobial compound includes amines, N-C10_
16-alkyltrimethylenedi, -reaction products with chloro-acetic acid. More preferably, the antimicrobial
compound is N{aiayphoindpsogoryiyent (ndeks miher 2B RBNGED (0 thkeorisaydhik temitschmidt
Corporation; ' sent.i n - < t [ the: f ] n the
malodour agcsgdr .ﬁéﬂﬁm &%%Aggﬁérﬁ:i’n%@gﬁé%éﬂ Ir(ngl]kegig aFllcé)nWe(S v%ﬁﬁ%g%?nﬁénrﬁcgﬁbél%ggr%%%%nd N-alkyl
aminopropyd i iee prearigtiaasssean rgfonaladin g, dotidgtdoniteshtx’ obtained. This cloudy solution is
unstable and the 25formation of precipitates demonstrates that a chemical reaction between zinc

ricinoleate andriNadtks aspsorsEYé Prsieahiasdaken tlase Rpronise auRnerRitibe fgremical
reaction, zinc ricinoleate ma nQt absorb m Iodo.ursgas eﬁﬁiv&g{lﬁ as before. Similarly, N-alkyl

aminobtopytYNARIALARS RIS SRRIORRY, NsiBR alhif e SERUBLRR COMPERSP prior to mixing.
To promotertizgosiabiliap o ity risnabeatednaN-ahtmarobiaropyi gyveidewa ehtating agent for zinc
ricinoleate is first.mixed with zinc ricinoleate, before mixing,the chelated zinc ricinoleate solution with
N-alky! armi RGO POIGEHRT U & GOPELBUE e A e M BLUNP SDRIBGHE BBegraAS
neverthele&ﬁorﬁEOtlthWheﬂnenmdldtmilésw@nhﬁmfmdmmsbﬁl@ﬁwmmml taglbatsolm'm
containing the chelated zinc ricinoleate and N-alkyl aminopr cine, a clear sglution is now
obtained. THAGARHAD SYRIRG AR WHREIBANS Hetnaedr T LY s on when zinc
ricinolgate iformietidnvishd¥eaiiyiaaenorepuipytiglyologon thiegpr ésemealofithe abdrbisey. Zinc ricinoleate
is now made miscible,in N-alkyl aminopropyl glycine with the addition of the chelating agent in the
oresence o IERAHTEHELP S SdHEhi 8 ARG R CHhE SHERth ) & FEFCGRES by Tnpar the
malodour abstubiligeability of zinc ricinoleate. Advantageously, the chelating agent is biodegradable
and stable over a wide range of pH. Preferably, the chelating agent is sodium iminodisuccinate (trade

name Baypure LG4 dp ASRaMesT ISR ARHA OSRILIR 8RS IHRR BWHiinsdhe detaleioht of

the formulation. Preferably, the solubiliser is primarily a combination of a vegetable-derive

hydrophilic 8rfsMetRiiRdos saHERBEIEABYRRBIGIBE B)ateadrilR e A dfbemati®eastor oil. More
preferably, goldbil b R SNIRSRELP BB BRI UG AEavabMadhgsalLbilser s o

combination of PEG-45 palm kernel glycerides and PEG-6 capric/caprylic glycerides (trade name

CromollientSStitehofE 688 HNhAASS R M ERIUESE Gfam A0HAY SRS RHA GRTPAWINe
formulation o daiih SAHRIER o SBr.fISEHaSRA Semiryrshes becnbRaRamh it tBeiaddition of an

alcohol and/or glycol. Preferably, the formulation further comprises less than 5wt% 25ethanol and -I
Wt% dipropQFéfﬁ'@%lI%H%H%%éQi/Httﬁe fRiaitnghitg thalestaviaksproing MR NHetR mulation
further comprisesifgaEIRcamdaB SofibirsedwhaedimeranafinntRIBlainiRabseadigleasant smell in
the air but also helps to invigorate senses. Such fragrances generally encourage relaxation, soothe
mind and body, and enhance overall state of WeII-be%g. Preferably, the fragrance is 30present in less
than 30wt/o based on the total weight of the formulation.  Advantageously, the solubiliser also aids in
the solubility of the oil-based fragrance in the water-based formulation. Optionally, preservatives may
be added to preserve the shell-life of the formulation. In one embodiment, the preservative is
dimethylol dimethylhydantoin 5 or DMDM Hydantoin for short (trade name Glydant@ by Lonza Group
Ltd) and is present in less than 0.5wt% based on the total weight of the formulation. Advantageously,

a defoamer is added to the water-based formulation to provide effective foam control. The defoamer
acrte t0 readiice air entrainment diirina manitifactiire handlina and annlicatinn of the formiilation



15the ingredients (represented by their respective trade names) are first mixed together and stirred
until a uniform mixture is obtained. Deionised water is then slowly added to the mixture and mixed until
a homogeneous solution is obtained. Examples No. 4 and 8 are provided according to the present
invention. 20 EXAMPLE 1 Trade Name Chemical Name Function Wt % Japanese Green Tea

Fragrance grenadaigiaseenpatiblerameliento6ur Bosdfhgrokgioehe weendenx8PEG-6
Capric/Caprylic G'{%éer'des. Saqlubiliser 28.0 ngan e DMDM H)(dantoin Preservative 0.30 Water, DI
Solvent Bal®RA 934 R ARTFAR LRV IR RIREILY AT RE0Y S A30 Zinc

Ricinoleate Wialasiauhélsstutien 20thinphsiese gaeeniiseFaaty anséoimmriarirapprocpitad or
a cloudy solution when the solution of the malodour absorbing compound is mixed

5  with the solution of the antimicrobial compound in the presence of the solubiliser.

DETAILED DESCRIPTION

The invention relates to a formulation for sanitizing air and reducing malodour in

the air.

10 Briefly, malodour in the air may be reduced by absorbing and removing the

malodour from the air.

Sanitizing the air refers to the action of killing airborne bacteria or
microorganisms which are often a source of odours. It is to be understood and
appreciated that a total kill (i.e. 100%) of airborne bacteria is, in practice, almost

15 never achieved. In the context of the present invention, the air is said to be
sanitized when at least 85% kill of airborne bacteria has been achieved for a given

period of time.

Therefore, if the quantity of malodours present in the air can be reduced and at
the same time, the quantity of odour-causing bacteria can also be reduced, the
20 quality of air can be greatly enhanced. It is with these objectives that the present

invention has been developed.

In accordance with a first embodiment of the invention, there is provided a
formulation for sanitizing air and reducing malodour in the air. The formulation
comprises a malodour absorbing compound, an antimicrobial compound, wherein

25 the antimicrobial compound is chemically incompatible with the malodour
absorbing compound when mixed alone together, a solubiliser, and a chelating
agent for the malodour absorbing compound, wherein the chelating agent prevents
the formation of precipitate or a cloudy solution when the malodour absorbing

3



Cromollient SG 90 PEG-45 Palm Kernel Glycerides & PEG-6 Capric/Caprylic Glycerides Solubiliser
28.0 Glydante DMDM Hydantoin Preservative 0.30 Water, DI Solvent Bal EXAMPLE 3 Trade Name
Chemical Name Function Wt % Rewocide WK30 N-Alkyl aminopropyl glycine Antimicrobial compound
7.50 Japanese Green Tea Fragrance Aroma fragrance 15.0 Cromollient SG 90 PEG-45 Palm Kernel

Glycerides ot & rprinkeantitictrdysetiths Sk wbsasciiha (BlytameiviBd/bHydantoin

Preservative ?.%O.Water, DI Solvent Bal
solubiliser.

The malodour absorbing compound is a highly effective odour absorber based
on the zinc salt of ricinoleic acid activated by an amino acid. Advantageously, the
5 malodour absorbing compound is water soluble. Preferably, the malodour
absorbing compound is zinc ricinoleate (trade name TEGO® Sorb A30 by Evonik
Goldschmidt Corporation) and is present in less than 5wt% based on the total
weight of the formulation. Zinc ricinoleate controls osmogenes like hydrogen
sulphide, mercaptan, thioether, isovaleric acid and ammonia effectively by a
10 chemical reaction and odour emissions into the environment are prevented. Zinc

ricinoleate has no bacterial or fungicidal properties.

Advantageously, the microbiocidal spectrum of the antimicrobial compound
covers Gram-positive and Gram-negative bacteria, yeast and fungi. Preferably, the
antimicrobial compound combats viruses such as HBV/HIV, Vaccinia, Herpes

15  simplex, BVDV (Bovine Viral Diarrhoea Virus)/HCV, Rota Virus and Bovine
Corona Virus/SARS-CoV. Advantageously, the antimicrobial compound is water
soluble. In one embodiment, the antimicrobial compound includes amines, N-Cyo.
1e-alkyltrimethylenedi, -reaction products with chloro-acetic acid. More preferably,
the antimicrobial compound is N-alkyl aminopropyl glycine (trade name

20 REWOCID® WK30 by Evonik Goldschmidt Corporation) and is present in less
than 10wt% of the total weight of the formulation.

When the malodour absorbing compound zinc ricinoleate is mixed alone with
the antimicrobial compound N-alkyl aminopropyl glycine, precipitates start to form
and a cloudy solution is obtained. This cloudy solution is unstable and the

25  formation of precipitates demonstrates that a chemical reaction between zinc
ricinoleate and N-alkyl aminopropyl glycine has taken place. As a consequence of
the chemical reaction, zinc ricinoleate may not absorb malodours as effectively as
before. Similarly, N-alkyl aminopropy! glycine may not function effectively as an

antimicrobial agent compared to prior to mixing.



EXAMPLE 4 Trade Name Chemical Name Function Wt % Rewocide WK30 N-Alkyl aminopropyl
glycine Antimicrobial compound 7.50 TEGOS Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0
Baypuree CX Sodium Iminodisuccinate Chelating Agent 3.0 Japanese Green Tea Fragrance Aroma
fragrance 15.0 Cromollient SG 90 PEG-45 Palm Kernel Glycerides & PEG-6 Capric/Caprylic

Glycerides SoltbifirsmatsQifelytapilryLiv NG igitasieireRiaseitatiwrindd isyeyfdingolyent Bal

EXAMPLE 5, Trade Name ?hemical I.\Iarpe Fu.ncftion . e o
chelating agent for zinc ricinoleate is first mixed with zinc ricinoleate before mixing
the chelated zinc ricinoleate solution with N-alkyl aminopropy! glycine. However, it

has been found that a cloudy solution is obtained nevertheless.

5 However, when a solubiliser and water are subsequently added to the solution
containing the chelated zinc ricinoleate and N-alkyl aminopropyl glycine, a clear
solution is now obtained. The chelating agent prevents the formation of precipitate
or a cloudy solution when zinc ricinoleate is mixed with N-alkyl aminopropy!
glycine in the presence of the solubiliser. Zinc ricinoleate is now made miscible in

10  N-alkyl aminopropyl glycine with the addition of the chelating agent in the
presence of the solubiliser, producing a clear solution. The chelating agent does
not impair the malodour absorbing ability of zinc ricinoleate. Advantageously, the
chelating agent is biodegradable and stable over a wide range of pH. Preferably,
the chelating agent is sodium iminodisuccinate (trade name Baypure® CX from

15 Bayer Corporation) and is present in less than 5wt% of the total weight of the

formulation.

Preferably, the solubiliser is primarily a combination of a vegetable-derived
hydrophilic emollient ester and polyethylene glycol (PEG) derivatives of
hydrogenated castor oil. More preferably, the solubiliser is an ethoxylated palm

20  kernel oil. More preferably, the solubiliser is a combination of PEG-45 palm kernel
glycerides and PEG-6 capric/caprylic glycerides (trade name Cromollient SG90 by

Croda Inc) and is present in less than 40wt% of the total weight of the formulation.

The solubility of the formulation may further be enhanced with the addition of an
alcohol and/or glycol. Preferably, the formulation further comprises less than 5wt%
25 ethanol and 1wt% dipropylene glycol based on the total weight of the formulation.

Optionally, the formulation further comprises fragrance, which is oil-based. The
fragrance not only introduces a pleasant smell in the air but also helps to
invigorate senses. Such fragrances generally encourage relaxation, soothe mind
and body, and enhance overall state of well-being. Preferably, the fragrance is

30 presentin less than 30wt% based on the total weight of the formulation.
5



Wt % Lady Apple Fragrance Aroma fragrance 15.0 Apple Blossom Fragrance Aroma fragrance 5.0
Cromollient SG 90 PEG-45 Palm Kernel Glycerides & PEG-6 Capric/Caprylic Glycerides Solubiliser
36.0 Glydante DMDM Hydantoin Preservative 0.30 Water, DI Solvent Bal EXAMPLE 6 Trade Name
Chemical Name Function Wt % TEGOS Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0 Lady Apple

Fragrance Arone iacanesib . ;éeplatiiesseisd-tidy antecAos|fparfaneci-Based

fragrance in the water-based formulation.

Optionally, preservatives may be added to preserve the shell-life of the
formulation. In one embodiment, the preservative is dimethylol dimethylhydantoin
5 or DMDM Hydantoin for short (trade name Glydant® by Lonza Group Ltd) and is
present in less than 0.5wt% based on the total weight of the formulation.

Advantageously, a defoamer is added to the water-based formulation to provide
effective foam control. The defoamer acts to reduce air entrainment during
manufacture, handling and application of the formulation. Preferably, the defoamer

10 is polymeric silicone (trade name Dow Corning® 74 Additive) and is present in less
than 1wt% based on the total weight of the formulation.

EXAMPLES

Comparative examples of the formulations are illustrated below. In all examples,
15 the ingredients (represented by their respective trade names) are first mixed
together and stirred until a uniform mixture is obtained. Deionised water is then
slowly added to the mixture and mixed until a homogeneous solution is obtained.

Examples No. 4 and 8 are provided according to the present invention.

20 EXAMPLE 1

Trade Name Chemical Name Function Wt %
Japanese Green Fragrance Aroma fragrance 15.0
Tea
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 28.0

& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
EXAMPLE 2
25

Trade Name Chemical Name Function Wt %

TEGO® Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0

6



Cromollient SG 90 PEG-45 Palm Kernel Glycerides & PEG-6 Capric/Caprylic Glycerides Solubiliser
36.0 Glydante DMDM Hydantoin Preservative 0.30 Water, DI Solvent Bal EXAMPLE 7 Trade Name
Chemical Name Function Wt % Rewocide WK30 N-Alkyl aminopropyl glycine Antimicrobial compound
7.50 Lady Apple Fran rance Aroma fragrance 15.0 Apple Blossom Fragrance Aroma fragrance 5.0

Cromollienta6aResEEed’ PalnFlegraat&Slycerides & PEG-6 Captiethapagiarish/cerjdessSplubiliser
36.0 GlydarieaDMDM Hydantoin Preservative 0.30 Water, DI
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 28.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
EXAMPLE 3
Trade Name Chemical Name Function Wt %
Rewocid® WK30 N-Alkyl aminopropyl glycine Antimicrobial 7.50
compound
Japanese Green Fragrance Aroma fragrance 15.0
Tea
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 28.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
5
EXAMPLE 4
Trade Name Chemical Name Function Wt %
Rewocid® WK30 N-Alkyl aminopropyl glycine Antimicrobial 7.50
compound
TEGO® Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0
Baypure® CX Sodium Iminodisuccinate Chelating Agent 3.0
Japanese Green Fragrance Aroma fragrance 15.0
Tea
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 28.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
10
EXAMPLE 5
Trade Name Chemical Name Function Wt %
Lady Apple Fragrance Aroma fragrance 15.0
Apple Blossom Fragrance Aroma fragrance 5.0
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 36.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal




Solvent Bal EXAMPLE 8 Trade Name Chemical Name Function Wt % Rewocide WK30 N-Alkyl
aminopropyl glycine Antimicrobial compound 7.50 TEGOS Sorb A30 Zinc Ricinoleate Malodour
Absorber 2.0 Baypuree CX Sodium Iminodisuccinate Chelating Agent 3.0 Lady Apple Fragrance
Aroma fragrance 15.0 Apple Blossom Fragrance Aroma fragrance 5.0 Cromollient SG 90 PEG-45
Palm Kernel Glycerides & PEG-6 Capric/Caprylic Glycerides Solubiliser 36.0 Glydante DMDM

Hydantoin Preservative 0.30 Water, DI Solvent

EXAMPLE 6
Trade Name Chemical Name Function Wt %
TEGO® Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0
Lady Apple Fragrance Aroma fragrance 15.0
Apple Blossom Fragrance Aroma fragrance 5.0
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 36.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
5
EXAMPLE 7
Trade Name Chemical Name Function Wt %
Rewocid® WK30 N-Alkyl aminopropyl glycine Antimicrobial 7.50
compound
Lady Apple Fragrance Aroma fragrance 15.0
Apple Blossom Fragrance Aroma fragrance 5.0
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 36.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
10
EXAMPLE 8
Trade Name Chemical Name Function Wit %
Rewocid® WK30 N-Alkyl aminopropyl glycine Antimicrobial 7.50
compound
TEGO® Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0
Baypure® CX Sodium Iminodisuccinate Chelating Agent 3.0
Lady Apple Fragrance Aroma fragrance 15.0
Apple Blossom Fragrance Aroma fragrance 5.0
Cromollient SG 90 PEG-45 Palm Kernel Glycerides | Solubiliser 36.0
& PEG-6 Capric/Caprylic
Glycerides
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal
15 RESULTS




Bal 15 RESULTS In the exemplary formulations illustrated above, tests in Sniff Chamber (Square
Acrylic Chamber 40cm x 40 cm x 40 cm) were conducted. The tests were conducted to evaluate the
effect of each test formulation in removing/reducing ammonia, a common malodour in the air. 5Five
millilitres (ml) of each test formulation was put in a commercially available air purifier container, and in

this case, the girtherdiesraprigirerraaiagdvsdicBatigntibacdkiestend 3% Chahisierisedanater was
added (1:100 dilutign). The icBall and 1 ml ammonia, 25%,solution (test substance containing the
malodour) VG I A B ARG AL LD & ANATET WA G oo S SRy s raimed
evaluators. condgbteuatyaiaiuse askediéet atectihindenfityrafl diie maledewvaiteredaetrand, 1 minute
and 10 minutes, res&ectivel The e\g}ll ation ﬁ%&g is used as follows: - 5overpowering 154strong

3moderate 2WEXK AR §8 8'?8B|£“|§ Q\HH&' fre results of the Sniff Test (mean value of 5

judgements): 20 Test Substance: Ammonia, 1 ml of 25% Solution in Sniff Chamber Example After 10
seconds After fivAiftitdixee(md pimaes estiumuiationgs pu B acanmenially availadle

air purifier container, and in this case, the air purifier container being MagicBall

(Antibac2K®) and 495 ml of deionised water was added (1:100 dilution). The

MagicBall and 1 ml ammonia, 25% solution (test substance containing the

malodour) were then put inside the Acrylic Chamber. The smell was evaluated by
10 5 trained evaluators.

Each evaluator was asked to rate the intensity of the malodour after 1 second, 1

minute and 10 minutes, respectively.

The evaluation rating is used as follows: -

5 : overpowering
15 4 : strong

3 : moderate

2 ; weak

1 ; not detectable

Following were the results of the Sniff Test (mean value of 5 judgements):

20

Test Substance: Ammonia, 1 ml of 25% Solution in Sniff Chamber

Example After 10 seconds After 1 minute | After 10 minutes
1 5 4.4 4.2
2 5 3.6 2.6
3 5 3.6 3.2
4 5 2.0 1.6
5 5 4.0 3.8
6 5 3.4 3.0
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Based on above results obtained, it is clear that Example

no. 4 and 8 (i.e. formulations according to the present invention) showed that greatest reduction in the
intensity of the malodour after a specified period of time. 5To further demonstrate the antimicrobial
efficacy of the formulations according to the present invention, various microorganisms were tested

against the

> formplation

s in laboratorys The results dre preserged below.

EXAMPLE® Thet

pllowing

formulatio

n of Agtibac?

’K(r) Fruity Apgle using N-alk

yl aminoprgpyl glycine (100 timgs dilution

) was

tested: Trade Name C

hemical Name Function Wt ©

fragranqe 25.0 Ethanol Solubility enhancer 3.0_ Dipropylene Glyco'l Solubili'Fy enhanper 0.50
Cromollient S@ 20,8 408 PR ShEMERIIRE & &k Fs E3RIERD!E Sl¥sETdes

formulations according to the present invention) showed that greatest reduction in

5

10

the intensity of the malodour after a specified period of time.

To further demonstrate the antimicrobial efficacy of the formulations according

to the present invention, various microorganisms were tested against the

formulations in laboratory. The results are presented below.

EXAMPLE 9

o Lady Apple and Apple Blossom Fragrance Aroma

The following formulation of Antibac2K® Fruity Apple using N-alkyl aminopropyl

glycine (100 times dilution) was tested:

Trade Name Chemical Name Function Wt %
Lady Apple and Fragrance Aroma fragrance 25.0
Apple Blossom
- Ethanol Solubility enhancer 3.0
- Dipropylene Glycol Solubility enhancer 0.50
Cromollient SG 90 | PEG-45 Palm Kernel Solubilizer 34.0

Glycerides & PEG-6

Capric/Caprylic Glycerides
DC 74 Silicone defoamer Defoamer 0.50
Baypure® CX Sodium Iminodisuccinate Chelating Agent 3.0
100/34
Rewocid® WK30 N-Alkyl aminopropyl glycine Antimicrobial 7.50

compound

TEGO® Sorb A30 | Zinc Ricinoleate Malodour Absorber 2.0
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal

Test microorganism: Escherichia coli

Contact Time (min)

Count of Surviving Test
Microorganisms (CFU/ml)

Percentage Kill of text
Microorganisms (%)

0 6.3 x 10° 0
1 0 99.99
5 0 99.99

10



Test microorganism: Staphylococcus aureus

Solubilizer 34.0 DC 74 Silicone defoamer Defoamer 0.50 Baypuree CX 100/34 Sodium
Iminodisuccinate Chelating Agent 3.0 Rewocide WK30 N-Alkyl aminopropyl glycine Antimicrobial
compound 7.50 TEGOS Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0 Glydante DMDM Hydantoin
Preservative 0.30 Water, DI Solvent Bal Test microorganism: Escherichia coli Contact Time (min)
Count of Surviving Test Microorganisms (CFU/ml) Percentage Kill of text Microorganisms WO 0 6.3 x
10501099.995

Contact Time (min)

Count of Surviving Test
Microorganisms (CFU/ml)

Percentage Kill of text
Microorganisms (%)

0 25x10° 0
1 0 99.99
5 0 99.99

Test microorganism: Bacillus subtilis

Contact Time (min)

Count of Surviving Test
Microorganisms (CFU/ml)

Percentage Kill of text
Microorganisms (%)

0 3.8x10* 0
1 0 99.99
5 0 99.99

Test microorganism: Salmonella enteritidis

Contact Time (min)

Count of Surviving Test
Microorganisms (CFU/ml)

Percentage Kill of text
Microorganisms (%)

0 2.1x10° 0

1 0 99.99

5 0 99.99
EXAMPLE 10

The following is formulation of Antibac2K® Fruity Apple using N-alky!

10 aminopropyl glycine (500 times dilution) was tested:

100/34

Trade Name Chemical Name Function Wt %
Lady Apple and Fragrance Aroma fragrance 25.0
Apple Blossom
- Ethanol Solubility enhancer 3.0
- Dipropylene Glycol Solubility enhancer 0.50
Cromollient SG 90 | PEG-45 Palm Kernel Solubilizer 34.0

Glycerides & PEG-6

Capric/Caprylic Glycerides
Dow Corning® 74 | Silicone defoamer Defoamer 0.50
Additive
Baypure® CX Sodium Iminodisuccinate Chelating Agent 3.0

11




0 99.99 Test microorganism: Staphylococcus aureus Contact Time (min) Count of Surviving Test
Microorganisms (CFU/ml) Percentage Kill of text Microorganisms WO 02.5x10501099.9950
99.99 Test microorganism: Bacillus subtilis Contact Time (min) Count of Surviving Test

Microorganisms (CFU/ml) Percentage Kill of text Microorganisms WO 0 3.8 x10401099.9950

99.99 5 TeRem(iOYKBOM: SalNikyellaiesesidigcrpriact TAnen{imiodiglount of SufvivigpTest
Microorgapisms (CFU/ml) compound
TEGO® Sorb A30 | Zinc Ricinoleate Malodour Absorber 2.0
Glydant® DMDM Hydantoin Preservative 0.30
Water, DI - Solvent Bal

Test microorganism: Escherichia coli

Contact Time (min)

Count of Surviving Test
Microorganisms (CFU/ml)

Percentage Kill of text
Microorganisms (%)

0 6.3x10° 0
1 0 99.99
5 0 99.99

Test microorganism: Staphylococcus aureus

Contact Time (min)

Count of Surviving Test
Microorganisms (CFU/ml)

Percentage Kill of text
Microorganisms (%)

0 25x10° 0
1 0 99.99
5 0 99.99
5
Test microorganism: Bacillus subtilis
. . Count of Surviving Test Percentage Kill of text
Contact Time (min) Microorganisms (CFU/ml) Microorganisms (%)
0 3.8x10* 0
1 0 99.99
5 0 99.99
Test microorganism: Salmonella enteritidis
. . Count of Surviving Test Percentage Kill of text
Contact Time (min) Microorganisms (CFU/ml) Microorganisms (%)
0 2.1x10° 0
1 0 99.99
5 0 99.99
10
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Percentage Kill of text Microorganisms WO 02.1x 10501 099.995099.99 EXAMPLE 10 The
following is formulation of Antibac2K(r) Fruity Apple using N-alkyl 10aminopropy! glycine (500 times
dilution) was tested: Trade Name Chemical Name Function Wt % Lady Apple and Apple Blossom
Fragrance Aroma fragrance 25.0 Ethanol Solubility enhancer 3.0 Dipropylene Glycol Solubility

enhancer 0.50TGeoreslliend Sibedgf bte (e Risd toemebGdycerkidely #rotitedraapiicquanylis
O Sl A R e Mg AR YR SRS BEATRG COFIRAIS e RgyPre()

antimicrobial compound according to the present invention, compared to the
effects of the individual compounds alone.

5 The present formulation is a water-based antimicrobial and malodour removal
formulation with botanical extracts. It is non-toxic and non-carcinogenic, non-
irritant, non-corrosive, biodegradable, easily handled and non-tainting. As such,
the formulation is not harmful to human, animals and the environment. This
powerful formulation has a broad spectrum of antimicrobial efficacy, where it

10 eliminates Gram-positive and Gram-negative bacteria, yeast, fungi and enveloped

viruses.

Although the foregoing invention has been described in some detail by way of
illustration and example, and with regard to one or more embodiments, for the
purposes of clarity of understanding, it is readily apparent to those of ordinary skill

15 inthe art in light of the teachings of this invention that certain changes, variations
and modifications may be made thereto without departing from the spirit or scope
of the invention as described in the appended claims.

13



Chelating Agent 3.0 Rewocide WK30 N-Alkyl aminopropyl glycine Antimicrobial compound 7.50
TEGOS Sorb A30 Zinc Ricinoleate Malodour Absorber 2.0 Glydante DMDM Hydantoin Preservative
0.30 Water, DI Solvent Bal Test microorganism: Escherichia coli Contact Time (min) Count of
Surviving Test Microorganisms3CFU/m1) Percentage Kill of text Microorganisms WO 0 6.3 x 105010
99.99 5 0 99.99 Test microorganism: Staphylococcus aureus Contact Time (min) Count of Surviving
Test Microorganisms (CFU/ml)

| CLAIM:

10

15

20

25

1.

A formultation for sanitizing air and reducing malodour in the air, the
formulation comprising:

— & malodour absorbing compound being a zin¢ salt of ricinoleic acid;

~ an antimicrobial compound, wherein the antimicrobial compound is
chemically incompatible with the malodour absorbing compound when
mixed alone together and is selected from the group consisting of amines,
N-Cyp4e-alkyltrimethylenedi, -reaction products with chlora-acetic acid;

— a solubiliser; and

— a chelating agent for the malodour absorbing compound, wherein the
chelating agent prevents the formation of precipitate or a cloudy solution
when the malodour absorbing compound is mixed with the antimicrobial
compound in the presence of the solubillser,

The formulation of claim 1, wherein the malodour absorbing compound is zinc
ricinoleate.

The formulation of claim 2, wherein the formulation comprises less than Swit%
{total weight percentage) of zinc ricincleate.

The formulation of any one of claim 1, 2 or 3, wherein the antimicrobiat
compound is N-alkyl aminopropyl glycine.

The formulation of ¢laim 4, wherein the formulation comprises less than
10wt% (total weight percentage) of N-alkyl aminopropyl glycine.

The fonmulation of any one of the preceding claims, wherein the chelating
agent is sodium iminodisuccinate,

The formulation of claim 8, wherein the formulation comprises less than 5wi%
(total weight percentage) of sodium Iminodisuccinate.

14



Percentage Kill of text Microorganisms WO 02.5x 105010 99.995 099.99 Test microorganism: .
Bacillus subtilis Contact Time (min) Count of Surviving Test Microorganisms (CFU/ml) Percentage Kill
of text Microorganisms WO 0 3.8 x 104 01 099.995 0 99.99 Test microorganism: Salmonella
enteritidis Contact Time (min) Count of Surviving Test Microorganisms (CFU/mI) Percentage Kill of text
Microorganisms WO 0 2.1 x 1050 1 0 99.99

8. The formulation of any one of the praceding claims, wherein the solubliiser Is
selected from the group consisting of a combination of a vegatable-derived
hydrophilic emollient ester and polyethylene glycol (PEG) derivatives of
hydrogenated castor oil, alcohol, glycol, and mixture therein.

5 8. The formulation of claim &, whereln the solublliser is an ethoxylated paim
keme! oil.

10. The formulation of claim 9, wherain the solubiliser is a combination of PEG-45
palm kemnel glycetides and PEG-6 capric/caprylic glycerides.

11. The formulation of claim 10, wherein the formulation comprises less than
10 40wt% (total weight percentage) of PEG-45 palm kemel g[ycendes and PEG-6
capnclcapryhc glycerides,

12

The formulation.of claim 11, wherein the solubiliser further comprises ethanol.

13. The formulation of claim 12, wherein the formulation comprises lass than
Bwi% (total weight percentage) ethanol.

35 14, The formulation of claim 13, wherein the solubiliser further comprises
dipropylene glycol.

15. The formulation of claim 14, wherein the formulation comprises less than
Twi% (total weight percentage) dipropylene glycol.

16. The formulation of any one of the preceding claims, further comprising a
20 fragrance.

17, The formulation of claim 16, wherein the formulation comprises less than
~ 30wt% (total weight percentage) of fragrance.

18. The formulation of any one of the preceding claims, further comprising a
preservative,

. 25 19. The formulation of claim 18, wherein the preservative is dimethylol
dimethylhydantoin.

15



5099.99 The results of the afore-described formulation clearly provide that air quality is greatly
enhanced with the synergy of the malodour absorbing compound and the antimicrobial compound
according to the present invention, compared to the effects of the individual compounds alone. 5The
present formulation is a water-based antimicrobial and malodour removal formulation with botanical
extracts. It is non-toxic and non-carcinogenic, nonirritant, non-corrosive, biodegradable, easily handled
and non-tainting. As such, the formulation is not harmful to human, animals and the environment. This
powerful formulati%(réhﬂs i broad srge trum of antimicrobial efficacy, where it 10 eliminates
Gram-positive andGrant-he RieThelSIaim Fewbermineiauiaienssnpinesisss Kough the
foregoing invention had e (tgtal weiahd parcentaselatinietyinlajmetimistiatioinand example, and with
regard to one or more_embodiments, for the purposes of clarity of understanding, it is readily apparent
to those of ordinary SKIPe{TRUAICR AN AREST the Rierening slaim®i SRS SAEWIBAS Gertain changes,
variations and modificaefoamenay be made thereto without departing from the spirit or scope of the
invention as described in the appended claims. | CLAIM: 1. A formulation for sanitizing air and

reducing malodourtfh i EFmwietinsy af glaiio A lcohmmisitee dafasmetis polmssikbiiigarempound being a

zinc salt of ricinole d; - an antimicrobial compound, wherein the antimicrobial compound is
chemically incomp%\ b é%ﬁﬁqﬂﬂnﬁ{h%&'@ﬁ? 2B0PB1RG SRR RRsEsdestEogether and is
selected from the grouiwetistelivwgigitaeirretadd) Capridiaditidonmethylenedi, -reaction products with
chlorc-acetic acid; a solubillser; and - a chelating agent for the malodour absorbing compound,
wherein the chelatftfy XyeiRrpHatoner oy fneriiom RsemdngHains futhes caprsisig setanhen the

malodour absorbi chmepc*Lgridfis m'lxed vgf[h the antjmicrobial compound in the presence of the
solubillser, 2. T formulation Bt Ciamn Hn2DEiRTAE PreRsdinY Pals SR gRieR AR is zinc
15ricinoleate. 8. The fBFAWIEABN of claim 2, wherein the formulation comprises less than 5wF/0 (total
weight percentage) of zinc ricinoleate, 4. The formulation of any one of claim 1,2 or 3, wherein the
antimicrobial compButtfTERRL fRY FAMRG B IBEUM g A stnitizing i e HeRi g ShaRsPNTaN wherein the
formulation compriseshegirithamethedsgrisingight percentage) of N-alkyl aminopropyl glycine. 6.
The formulation of any one of the preceding claims, wherein the chelating agent is sodium
iminodisuccinate.  7- PrRYitineha ratdien pEaaiadeLsteeshingheofopmuthtibs reeksiises less than 5wt%
25(total weight percentageisoftsogsampoombishisitcs rinéaalildr idinblae: famiulation of any one of the
preceding claims, wherein the solubiliser is selected from the group consisting of a combination of a
vegetable-deri¥ed hydrogssiing @rmalitian of stehelatihp alyerittl thecsglytenl sPRilyddarinbsbrbmpf
hydrogenated castor oil catapbandglycol, and mixture therein. 9. The formulation of claim 8, wherein the
solublilser Is an ethoxylated palm kernel oil. 10. The formulation of claim 9, wherein the solubiliser is a
combination of PEG-45 pdding«e sokitiglyctsutatsiiand 4NdG-6 caprickaprylic glycerides. 11. The
formulation of claim 10, wherein the formulation comprises less than 1040wt% (total weight
percentage) of PEG-45 pediinde sedbltighy cbal estimictddaGxGnrapnid kathiy iolgfpaexidamidg. The
formulation of claim 11, wbergisubie ssulbrailigaioHpHIAEL CIMBIESS SHEaMPkndRLAd S4iaimulation of claim
12, wherein thg formulatjg i Wit% (total weight.percentage) ethanol. 15 14. The
formulation o?@laim 13,%@3&%5@&3%%&% er éésm%ﬁ@écs%iﬁ%opr%g&%% y@bﬁi& The
formulation of claim 14, {if BhsatiRA mamBRnshibrasaed slpnstagptbetinthewbignepercentage)
dipropylene glycol. 19 hecldiamafcimlating ageot endfiseeipoecdingtickairasp tuwmlietigpmprising a
20fragrance. of amines, N-Cyg 4g-alkyltrimethylenedi, -reaction products with chloro-acetic

acid,

5 wherein the solution of the chelating agent prevents the formation of
precipitate or a cloudy solution when the solution of the malodour absorbing

16



17. The formulation of claim 16, wherein the formulation comprises less than 30wt% (total weight
percentage) of fragrance. 18. The formulation of any one of the preceding claims, further comprising a
preservative. 25 19. The formulation of claim 18, wherein the preservative is dimethylol
dimethylhydantoin. 15 20. The formulation of claim 10, wherein the formulation comprises less than
0,5wt% (total weight percentage) dimethyloi dimethylhydantoin. 21. The formulation of any one of the
preceding claims, further corn prising a defoamer. 22, The formulation of claim 21, wherein the
defoamer is polymeric silicone. 23. The f rmulati?n of claim 22, wherein the formulation comprises
less than Iwt% (total w&?&?ﬁ"b‘&?démﬁﬁg)"%&%éﬂt’%né’ the anfiryerabial romaauridR 1% one of the
preceding claims, furthi¢edippacmgaatiliser. 25 Use of the formulation of any one of the preceding
claims as a solution for an 10air purifier. 25. A method for forming a formulation for sanitizing air and
reducing malodour in the air, the method comprising: providing a solution of malodour absorbing
compound, the malodour absorbing compound being a zinc salt of ricinoleic acid; is- adding a solution
of a chelating agent to the solution of malodour absorbing compound; adding a solution of solubillser;
and adding a solution of an antimicrobial compound to the solution containing the malodour absorbing
compound, solubiliser, and the chelating agent, 20wherein the antimicrobial compound is chemically
incompatible with the malodour absorbing compound when mixed alone together in the absence of the
solution of chelating agent and is selected from the group consisting of amines,
14-Cwie-alkyltrimethylenedi, -reaction products with chlOro-acetic acid, 25wherein the solution of the
chelating agent prevents the formation of precipitate or a cloudy solution when the solution of the
malodour absorbing 16 compound is mixed with the solution of the antimicrobial compound in the
presence of the solubiliser. 16a

16a



