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The invention relates to a fornulation for sanitizing air and
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15  and stale fish, lavatories and human sweat (acids e.qg. isovaleric acid). Airborne
and surface malodours, when perceived by a person, generally result in
detrimental 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 environment. With people spending most of their

20 time indoors, this poses a greater health risk especially 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 deodourising composition comprising one or

more malodour counteractant.




techni ques do nothing to renove or nodify the source of the

mal odours. Therefore, it is desirable to provide a fornulation for
sanitizing ajr and reducing nmalodour in _the air. 1o SUMVARY OF THE
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ant i m cr obnhalbdoonjpathedair.n t he presence of the solubiliser. In a
second aspect of the present invention, there is provided a nmethod
formng a fornmulation for sanitizing air and reduci ng mal odour in
the air. The nmethod 25 conprises providing a solution of mal odour
absor bi ng conpound, addin solution of a chelating agent to the

sol utilen U %M@FJM?NVEblTéGNpound addi ng a sol ution of

solubiliser, and adding a solution of an antim cr obial conpound to
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agent prevents the formation of precipitate or a cloudy solution
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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
20  formation of precipitate or a cloudy solution when the malodour absorbing
compound is mixed with the antimicrobial compound in the presence of the

solubiliser.

In a second aspect of the present invention, there is provided a method forming

a formulation for sanitizing air and reducing malodour in the air. The method

25  comprises providing a solution of malodour absorbing compound, adding a
solution of a chelating agent to the solution of malodour absorbing compound,
adding a solution of solubiliser, and adding a solution of an antimicrobial
compound to the solution containing the malodour absorbing compound, the
chelating agent and the solubiliser, wherein the antimicrobial compound is
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the air. 10 Briefly, malodour in the air nay be reduced by absorbing
and renoving the malodour fromthe air. Sanitizing the air refers to
the action of killing airborne bacteria or mcroorgani sns which are
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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
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ricinoleate has no bacterial or fungicidal properties.

Advant ageousl y, the m crobiocidal spectrum of the antim crobi al
compound covers Grampositive and G am negative bacteria, yeast and
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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 aminopropyl glycine may not function effectively as an

antimicrobial agent compared to prior to mixing.




not inpair the mal odour absorbing ability of zinc ricinoleate.

Advant ageously, the chelating agent is biodegradable and stable over
a wide range of pH Preferably, the chelating agent is sodium
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a defoanmer is added to the water-based formulation to provide

effective foamco he defoaner acts to reduce_ air entrainment
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t he total hydiedenadéd castof oil ana& praierably, 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.
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EXAMPLES Conparative exanples of the fornmulations are illustrated
below. In all exanples, 15 the ingredients (represented by their
respective trade nanes) are first m xed together and stirred until a
uni f or m mi xtAgvantagesiushy, tfeelsolDbilisar sled aids i thiessalutwiity of tlembif-badded t o

t he mxtur nd m dut ous solution is obtained.
Exanpl es I\@ga}ﬂn%%' CaY ebb%?qig‘ﬂ"ﬁﬁ Hi ng to the present invention.
20 EXAMPLE 1 Trade Nanme Chem cal Nanme Function W % Japanese G een
Fragrance Aertmrfaﬂga,gnraBee/aliBeQ malelze Bddewitd praserKSHROsHREGITE Df Bad m

K | cerides Sol ubili 280 & PEG- 6 Capri
& veeri gedStaRiRnoa e pbseRalval Jghga diatayinygsnton

Sol vent Bgjr p f K
TEC{)(r;S S?rrb wpﬁg&&%ﬁﬁfﬁgg géawglmsor @L%G ptg “eagg 'S

G een Fragraswd iniesseahan dghwiie dagsd on thedo@t weightiofthe BETRMtREG- 45
Pal m Kernel dvycerides Solubiliser 28.0 & PEG 6 Capric/Caprylic

Sol vent - Bal AR YR e PR S R e o to Provice

Rewoci d( r )efk8iveNfodnk gbntrol. Tbprdgiyamgt wcisrte réducerai reviiaddmé@ntsduring
compound 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
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Japanese Green Fragrance Aroma fragrance 15.0 Tea Cronollient SG 90

PEG 45 Pal m Ker nel

G ycerides Solubiliser 28.0 & PEG 6

Capric/Caprylic dycerides G dant(r) DVDM Hydantoin Preservative

0. 30 \Wat depamise-Grgehvent FiBafancg EXAMPLE 4 Tr ade| Neares Thgranenl Narfé.0
Functi on |Vkea% Rewoci d(r) WK30 N- Al kyl ani nopropyl gl yci ne

Ant i m cr ol§iramolfieBSG €6 npobihG-4eHGMrKer8ar®y#dideZi nBoRbitiserol eat e 28.0
Mal odour [Absorber 2.0 Ba&pilnG6CapGXC8pdiicm | m nodi succi nat e

Chel ati ng Agent 3.0 Japp@bserid@seen Fragrance Aronma fragrance 15.0
Tea CronplGlydamt® SG 90 PE@NIBDMPHYdarKeinnel 4 yceri dBses8olative | i ser | 28.3D
& PEG 6 Capatec/DTaprylic dycerides G dant(r) DivBbiveytdant oi n Bal
Preservative 0.30 Water, DI - Solvent Bal 10 EXAMPLE 5 Trade Nane

Chem cal Name Function wt % Lad Apple Fragrance Aroma fragrance 15.0
Appl e Bl O%ﬂﬁ[@é ance Aroma fra rance 5.0 Cronollient SG 90 PEG 45
Pal m Kern ycC |des Sol ublllser 36. 0 & PEG 6 Caprlc/Capryllc
g‘o?/gg[]'t des —Faddaiht ) MMy R s e vatTye SR cadht e B %
TRewocid® 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




7 EXAMPLE 6 Trade Nane Chem cal Nane Function W % TEGO(r) Sorb A30
Zinc Ricinoleate Ml odour Absorber 2.0 Lady Apple Fragrance Aronma
fragrance 15.0 Apple Bl ossom Fragrance Aroma fragrance 5.0

Cronol lient SG 90 PEG 45 Pal m Kernel G ycerides Solubiliser 36.0 &
PEG 6 Capric/Caprylic Aycerides G dant(r) DVDM Hydant oi n
Preservat IEXAANPBE 6 Water, DI - Solvent Bal 5 EXAMPLE 7 Trade Nane
Chem cal Nanme Function W % Rewocid(r) WK30 N-Al kyl am nopropyl

glycine AntiTiaeleQ@iné 7.0 COomgHewidallghmé PPl € Ff agr #FigRtibhoma | Wt %

fragrance TES @l SORPAS Bl [0ARORIdHAH@NCE AT 0ma T T AGERAGEr AvdBrber 2.0

Cromol | i enbgpPldi@ PEG 43 Rghfnkernel aycerides SRIJA #dG8hee30- P 180

PEG- 6 Capty5{@RLIEh] T Uy :‘aﬂ@é G dant (7)" DVDIVh [ytiail O fte 5.0

gl ycine Antimcrobial 7. r)y Sorp A30 Zinc

Preserva er fradeNa
Chemi cal l%gmglgﬁﬁcsﬁg% W ‘?@@‘ﬁ”ﬁﬁ% }k\ﬁ g'rrﬁégopr opyl 96.0
Lyc&%go

T hoat S A g el B o 0.0
fragr agcewﬁt 0 Solvent” Bal
EXAMPLE 7
Trade Name Chemical Name Function Wt %
Rewocid® WK30 N-Alkyl aminopropy! 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 Wt %
Rewocid® WK30 N-Alkyl aminopropy! 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




Appl e Bl ossom Fragrance Aroma fragrance 5.0 Cronollient SG 90 PEG 45
Pal m Kernel d ycerides Solubiliser 36.0 & PEG 6 Capric/Caprylic

A ycerides G dant(r) DVDM Hydantoin Preservative 0.30 Water, D -
Sol vent Bal In it RespiEsy formilatiansellesiatad pboyenigsts inopriffi GhargberatSsware

above, te i i £ f e i 4 0 cm X
200cm wershlhaRlrber SRR Lo by Atom (Y LEndiR (e BER Yl
effect of ceadbctegstt dvaluatt &té effettrofrezbviesigiorradiztiondn rémBvIRgAedacing
comon mal odour in the air. 5 Five mllilitres (m) of each test

for mul at i GANRMABI G CIAMINBAREPES W e alvai | able air purifier
container, and in this case, the air purifier container being

Magi cBal | (P hiviaiprdd (frh'\%oii@dcﬂ%t Torn@flatien QaisSRA imat®mmesialdailable
(1:100 dilution). The. gicBall and 1 ml ammonia, 25% sol ution (test
subst ance aopirEienicrgtaingy, andiinivecasohe aihewifnitcontringedaing MagioBalt

Chanber. : I : | L, Hat Each
oval uat or (RUSSERGYH 248 MU Ot sed Rt b4t RBdRE) Sabifi o e
second, 1 MagioBakaadd mhDamnminigs25 yeestdeidn (testysubbithcevadntahingntheat i ng
is used as follows: - 5 : overpowering 15 4 : strong 3 : noderate 2
weak 1 MalgrowdiaredBer Prbinskla the Aeyic Chambesul e sarelliwes exaluated by

;I'est (Gpea Litdddgenents) 1 20 Test Substance: Ammonia, 1 ni
of ZS%HgoIrBut:t“lgihﬁsie(rQ{ é%ltd}”lfé Chanber Exanple After 10 seconds After 1

m nute After_10 m nutes _ )
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 5
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m cr oor gani re
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to the present

ested: Trade Nane Chem cal
AP Btenatymidhe &?ﬁ!@dwroﬁﬁﬁrfar sReGirEPOHOGOf PEI e Bl ossom
Sol ubility enhancer 3.0 Dipropyl ene dycol

Fyarrpl e_no

i nvention,

Solubility

Nane Function

efficacy of the
vari ous

LB EPRDegte S THACEIANGR Ry FERAEICE o

of Anti bammétld?fslaédbr&ﬁﬂt@ thiks brgsaNt elventioANSMOPE® AL grd&est diudgon in

W

enhancer 0. 59 fukthengémbAsfrate®h8AntkirdbidPaiidse ol ehe Rt drgesiccdfdifg

74 Silicone defoaner
Def oaner (0 8@ pBagpLinyeRoreXa8eds MCTatrgadisEscerisstesteatheagainstrihe Agent

3.0 100/ ?&nﬁﬁ&ﬁ)o%sqmg&%?orv ﬂg\‘ésﬁ@ é}g%rgg&teglt}é%\ﬂe Antim crobi al

A ycerides & PEG 6 Capric/ Caprylic G ycerides

7.50 conpou

EXAMPLE 9

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

10  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




TEGO(r) Sorb A30 Zinc Ricinoleate Mal odour Absorber 2.0 dydant(r)
DVMDM Hydant oi n Preservative 0.30 Water, DI - Solvent Bal Test
m croorgani sm Escherichia coli P Contact Tinme (Mes) Count of
Surviving Test Percentage Kill of text Mcroorganisms (CFU m)
M croorganisnms (%9 0 6.3 x 105 01 0 99.99 5 0 99.99 10 Test

i Cr00rgaﬂie%mniéib@@b_ﬂi@fﬁ%%%@o%%sﬁgfétﬁﬁt Time (min) Count of
Survi vi ng Test Percentage Croorgani sns (CFU/ m )

I"IICI’Y‘E IOA 025 x 105 0 0_99 Q st
Mcroorg " %p&éyr\f’yl i 9_%&( ;tﬂge Kill of text

m Ccr oor gani SCo &mn’hlny bt| I i ) )
Sur vi vi gc " St iepgrganisms (%)

M croor ganisns (% O 3.8x104 0 1 0 qq2@a<10; 0.99.99 5 Test 0
m croor ganism Sal nbnel la _enteritidis Céhtact Tine (m n) CadhP9 of

Surviving Test Percentage Killl of text OM croorganisns (CFlﬁQFW

Mcroorganlsms 02.1x 105010 99.99 50 99.99 EXAWPLE 10 The
followng is formulation of Antibac2K(r) Fruity Apple using N alkyl

Test microorganism: Bacillus subtilis

. . Count of Surviving Test Percentage Kill of text
Contact Time (min) Microorganisms (CFU/ml) Microorganisms (%)
0 3.8x 10* 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

EXAMPLE 10

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

10 aminopropyl glycine (500 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

Dow Corning® 74 | Silicone defoamer Defoamer 0.50
Additive

Baypure® CX Sodium Iminodisuccinate Chelating Agent 3.0
100/34

11




10 ami nopropyl glycine (500 tines dilution) was tested: Trade Name

Chem cal Name Function W % Lady Apple and Fragrance Aroma fragrance
25.0 Apple Blossom Ethanol Solubility enhancer 3.0 Dipropylen

d ycol SoIRAAGARVEIRancNrAIY soinarembplvPiRt  SANSMiIEEEahs Pal m ker/nd
Sol ubilizer 34 0 dycerides & PEG 6 Capric/ Cafioylaoendy ceri des| Dow

Cor ni ng( r)TERO®Sork:AR@ dénsdtigirolerieoamer 0. 50 | Meladeur/bsmbepur e r)2.6X
Sodi um | m&@wdA@cci nat e| CNEIMHydgntagent 3. 0 1d0eservativeRewoci d(r) AKED

N- Al kyl aWateprpyl gl ycine Antimicrobial 7.50 Sawmpound TEGY(r) salb

A30 Zinc Ricinoleate Ml odour Absorber 2.0 G dant(r) DVDM Hydant oin
Preservative 0.30 Water, D - Solvent Bal Test m croorganism

Escheri chi ! . ( M Count of Surviving Test
Per cent ag "E?rlnbro fish: Bﬁeﬁéﬂ!msoﬁbns (CFUmM) Mcroorganisms (%

06.3 x 1001 099.99 5 099.99 Test microorgani sm Staphyl ococcus

aureus Canta | e (i Count Gturgef PupiviggTiest Per Berseatagen(ill|of ggxt
text M roo?gggéiégﬁé&%n M| cMissperaanismes (GBU/md) 2. 5 Micteorganisms (%)

99.99 5|0 99.99 0 6.3x10° 0
1 0 99.99
5 0 99.99

Test microorganism: Staphylococcus aureus

. . Count of Surviving Test Percentage Kill of text
Contact Time (min) Microorganisms (CFU/ml) Microorganisms (%)
0 2.5x10° 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 3.8x 10" 0
1 0 99.99
5 0 99.99
Test microorganism: Salmonella enteritidis
Contact Time (min) Count of Surviving Test Percentage Kill of text
Microorganisms (CFU/ml) Microorganisms (%)
0 2.1x10° 0
1 0 99.99
5 0 99.99
10

12




5 Test mcroorganism Bacillus subtilis Contact Tine (mn) Count of
Surviving Test Per cent age Ki I I of text M croorgani sns (CFU/ )

M croorgani sms (% X 99.99 5 0 99.99 Test

ni cr oor gani IMe rsavlﬁeﬁétheaaferﬁ éeisctrittﬂdsfoeantaét@ﬂ Cleafty prigvidle tbatialr avplity is

Mo oor gast oy ¢t e tyrap Bhihe Rt 4384 3MG f5fHblhd and the
resul ts ofantidcrabizl eothpecnd edofdingtd tHe preseheiarentign, @ontarebad thad r

quality is eat enhanced with the synergy of the mal odour
absor bi ngeﬁeg{?ﬁﬁhgé vidual C%P?H‘H‘i‘?%’@f‘ﬁl conmpound according to the

present invention, conpared to the effects of the individual

conpoupds anneqoreéeﬁmrmumenns bararet-Bhbed ahfmicrvbiaE Bnd #sRedour removal
antim crobial and nmal odour renoval formulation wth botanical

extracts. @rmtilatl%wﬂhd;qtemaﬂl@xtm%att'éun%tgt@mi%andmann CRFGIp@@RNIc, non-
NON- COT T 0%ty mﬁ,@%%@ﬁ@?h@peﬁﬁdﬁe,%ﬂkﬁgné‘%‘a é}w‘ntﬁtélm. Aéqguch,

such, the atron unan, ani mal s and

envi r onnettite forhiusatigrolsardt iharfful tolhatrizen ahasals didoad eFvaohmamt. df his
anti m crobi al I’Fffl cacf where it 10 elimnates Grampositive and

G am negafPVer Blulgtion aag br@%gpeaﬁaﬂm@@tm@abla&ﬁﬁw@& whekeibugh
the fqpegQiiRghitBY ey Pogtﬂ %ﬁs Bdes ﬁé beek bé‘ct%ﬂae¥é§‘sttafuhgﬁ% éf‘@)ﬁvé’lt)ged

illustration and exanple reg rdto one of nore
for the puopeses of clarity of understandl ng, it is readily apparent
to those of ordinary skill 15 in the art in light of the teachings of

this invent 'Mﬂw&@tth‘é E)L%{?%%e aHificn h&?rﬂe%h'%e%%ggt?@‘ﬂ% QBr‘F't'efde‘tQt b%?ay of

may be nmade ther rng fromt Or 'sco
illustration and example, and with regard to one or more embodlments for the

purposes of clarity of understanding, it is readily apparent to those of ordinary skill
15 in the artin 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




of the invention as described in the appended clainms. 13 | CLAIM 1.
A formulation for sanitizing air and reduci ng mal odour in the air,
the fornulatj conprising: - a mal odour absorbing conmpound; 5 - an
antim cr obi A'@Bnpound, wherein the antim crobial conpound is
chemically inconpatible with the nmal odour absorbi ng conmpound when

m xed al one to@ri@dtion foR saAitiEpgl disghd réditbing mald Atin fite apetie for

t he mal odour absorbi ng conpound, wherein the 10 chel ati ng agent
prevents the fodRyatiedROBIIISINGEi pi t ate or a cloudy solution when the
mal odour absorbi ng conpound is mxed with the antim crobial conpound

in the presence ghddyrs@sHfihd ‘%8'??803” The fornulation of claiml1,
b ;e

wher ei n t he mal odour absorbi ng” conpound is zinc ricinoleate. 15 3.
The formulation of claim?2, wherein the formulation conprises |ess
than 5w % (totedl aninigrbigarepaunge whereinithe antieli erobidcemppuntta

formul ati on of . : I : r reLn.t i craohi al
conpound is I\I-Cg?m}?é@n"lﬂé%@b %ﬁp%f@@%nnégro&”@ﬁ%&@ﬁﬁ?%ﬁfﬁ*ﬁ@ hc i m
4, wherein the nhigedal@id @yetarpri ses less than 20 | O % (t ot al

wei ght percentage) of N -al kyl am nopropyl glycine. 6. The fornul ation
of any one of the precedi ng clainms, wherein the chelating agent is
sodi um i m nodi Mﬁ}ﬁ@?@ aRU The formul ation of claim®6, wherein the
formul ati on conprises less than 5w % (total weight percentage) of

sodi um i m nodi sucwlaiieag@st Br thEwalfodiot bdsbwin@tompyundewbérdimene

precedi ng cl ai r’rﬁ wherein the solubiliser is selected fromthe group

consi 4Pi ng of &helathorRgantRrevents e lormptien @& predeitate or @eleedhnseltion

enol |'i ent ester,p ; j i o :

hydr ogenat ed céhfst or h%?f‘%?%tﬁ@??%ﬁg‘%@gg%'sfnﬁ‘i eﬁ%’“’i{ﬁ@‘? gf“ﬁ'.*“”‘)b'a'
compound in the presence of the solubiliser.

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

ricinoleate.

15 3. The formulation of claim 2, wherein the formulation comprises less than 5wt%

(total weight percentage) of zinc ricinoleate.

4. The formulation of any one of claim 1, 2 or 3, wherein the microbial compound

is N-alkyl aminopropyl glycine.

5. The formulation of claim 4, wherein the formulation comprises less than

20 10wt% (total weight percentage) of N-alkyl aminopropyl glycine.

6. The formulation of any one of the preceding claims, wherein the chelating

agent is sodium iminodisuccinate.

7. The formulation of claim 6, wherein the formulation comprises less than 5wt%

(total weight percentage) of sodium iminodisuccinate.

25 8. The formulation of any one of the preceding claims, wherein the solubiliser is

selected from the group consisting of a combination of a vegetable-derived
14




9. The fornul ation of claim8, wherein the solubiliser is an
et hoxyl ated palm kernel oil. s 10. The fornulation of claim?9,
wherein the solubiliser is a conbinati on of PEG 45 é)al m ker nel

G
gl yceri des amydpbill empticst eslsr anf Podiefrdene gbycol (PE@) defivatiasAali on
of claim 10, i | gt ri ; 40wt %
(total wei ghth\yggéiéeﬁr%tt%%g?é@? %e%ﬁ@p@?%k??ﬁi?'kgﬁé@% es and PEG 6
capric/caprylic glycerides. 10 12. The forrnul ation of claim11,
wherein t % J&aﬁ%rmubeéipnfqirdai@r&dmﬁfeirs@@ salpiliegr is ansthardated palm
formul ati on (?<fer (%ag'nm 12, wherein the formul ation conprises |ess than
5wt % (total weil ght” percentage) ethanol. 14. The formulation of claim
13, wherein the solubiliser further conprises dipropylene glycol. 15
15. Thé f di0milhet foomuitiooladiomimdd, winerei thetSadulbibsenis at ¢asnbioetipn o BEG-45

| ess than 1wt % (t | weight pe t .di propyl ene gl ycol. 16. The
formul ati on &a%&?@%@lwergﬁg %%%ggﬁggé?%(:c%%rﬂ&&% 'g%‘orrpri sing a
fragrance. 17. The formulation of claim 16, wherein the fornulation
conpri ses Tedde foamula2i0n30w &tn( tdtvetieremi thietfopeuladon age)prisesflesgthance.

18. The formuyl atjon of any one of the edi ng clains, further

conpri si ng a40|¥‘ft45@?\%we\'ﬁﬁ‘.t pf@genfﬂgg)rgﬂ{’n%&a B%'”b*(e réilghﬁcfg‘,j wABH &EG-6
the preservatdapfcicapflidRfiyoerles. di met hyl hydantoin. 25 20. The

formul ation of claim'19, wherein the forrnul ati on conprises |ess than

s L e e

conprising a defoaner. 22. The fornulation of claim 21, wherein the

def oaner 1. fdleyformnuationl dfetaie. 12, 2heréinethbddbraliatioacoaiprisesil@s2than
wherein the forpul ation conprises less than 5 1wt % (total weight
per cent age) portynipiat Weightasheentage) ethanelor nul ati on of any one of the

precedi ng clainms, further conprising water.
14. The formulation of claim 13, wherein the solubiliser further comprises

dipropylene glycol.

15  15. The formulation of claim 14, wherein the formulation comprises less than

Twt% (total weight percentage) dipropylene glycol.

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

fragrance.

17. The formulation of claim 16, wherein the formulation comprises less than

20 30wt% (total weight percentage) of fragrance.

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

preservative.

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

dimethylhydantoin.

25  20. The formulation of claim 19, wherein the formulation comprises less than

0.5wt% (total weight percentage) dimethylol dimethylhydantoin.
15




25. Use of the fornulation of any one of the preceding clains as a
solution for an air purifier. 26. A nmethod for formng a fornul ation

f it [ d th th t hod
compr 1 81 ngt 1 Tt ISGT GO LR G AHaFetIDa o asSobisg COBmSBIIRS -

addi ng a sol Wdiggmef. a chel ating agent to the solution of nal odour

absorbing conpound; - adding a solution of solubiliser; and 15 -
adding a soI ion of an antimcrobial conpound to the soI ution
cont ai ni ng#4-t E"émb‘!ﬁ;lﬂn q&%%?hm%mhwefgamm palymerigrriliqone.

chel ating agent, wherein the antimcrobial conpound is chemnically

i nconpat i l@3® W forinbeatiofedfakel i 2205iIeseimtheCfoaItidn Woripridesads atrrie
together in the absence of the solution of chelating agent, 20

wherei & the sV (tetpl dreighieparpentagehpoligehic sticenent s t he formati on of
precipitate or a cloudy solution when the solution of the mal odour

absor bi ng 24 orROfHAchul Stiof ofethyWdidof the p?@&éﬂlh@%lé?ﬁ]st RetrRCoMpHSRY Rbter.

conpound in the presence of 'the solubiliser:
25. Use of the formulation of any one of the preceding claims as a solution for an

air purifier.

26. A method for forming a formulation for sanitizing air and reducing malodour in

10 the air, the method comprising:
— providing a solution of malodour absorbing compound;

— adding a solution of a chelating agent to the solution of malodour absorbing

compound;
— adding a solution of solubiliser; and

15 — adding a solution of an antimicrobial compound to the solution containing
the malodour absorbing compound, solubiliser, and the chelating agent,
wherein the antimicrobial compound is chemically incompatible with the
malodour absorbing compound when mixed alone together in the absence

of the solution of chelating agent,

20 wherein the solution of the chelating agent prevents the formation of
precipitate or a cloudy solution when the solution of the malodour absorbing
compound is mixed with the solution of the antimicrobial compound in the

presence of the solubiliser.
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