1 - HAND SANI TI ZER BACKGROUND 5The present invention relates to a hand
sanitizer. The rise of hospital-acquired infections such as MRSA and

Cl ostri diwo2diof38ss51 e has enphasi zed the need for cl eanlPCmaBR010/030525
particul ar, effective hand sanitizing m needed for people working in a
clinical environment. SUMVARY OF THE | NVENTI ON Aspects of the invention are
specified in the independent clains. Preferred features are specified in

t he dependent clains. The invention provides the benefits of an

anti bacterial al cohol hand wash Qﬁﬁtﬁ%ﬁ“w%@ wi th the spori cidal
properties of chlorine dioxide (ClQ2). The term "al coholic nmediunt is used
herein to refer to a fluid containing al cohol, typically 20an aqueous

sol ut i onBOPKERUYNBhol . The al cohol may be et hanol, isopropanol, n-propanol
or a mxture of these. In one enbodi nent the al cohol is or contains

3- et hoxi[-S- met hr¥l but an- 1- ol (I\%VQ whi ch we have found to provide fast
dryi my t1MeRessd InYepioN Elpiekiad Fend sadifsar ed to ethanol . 25We have
surprisingly found that producing Cl02 in an the presence of a substanti al
gquantity_of an al cohol does not noticeably result in di sa%_r eeabl e oxi di zed

product sT s heseiptgrauieddpfegions SuF Ay ang Closkidium difijcde PAdm et hanol .

Wt hout wnphddiditRe RGedRY BRaRheban bisticuar, REELREMahBEnitiNIRg Bhieked fdre
during which the C102 is in contact with the al cohol when the foans are

mi xed doRROARHYOKINIINASINgaENYROWReRthe al cohol to a | evel where the 30snel |
of opg di zed product is noticeable. Mreover, we have surprisingly found
that sodiumchlorite is stable in an al coholic nediumfor extended peri ods,
despite ?3%/'%%8':5”"%%‘1'\6@%'%\‘ agent. The foam di spensers nay be provided
in a conmmon housi ng and di spensed using a 35common actuator, for exanple as
described in WO 2006/ 079822, the contents of which are_hereby i ncorporated
by ref er@PRES!S ¢f theiBventiontare apseified ip the ingerapdBEieimBTT eferGe TRIESRAGY NGS The
i nvent i ogpeandfiel im® depehddnt BRImglescri bed, by way of exanple only, with
reference to the followi ng drawings in which: Figure 1 shows a hand

sani¥ zer in accordance with an enbodi ment of the invention; and Fi gure 2

shows t hendimbehtRADréVidey the beféfBsibRanlantibabiefal J¥hol hdrd shGRIRBh@ed n this

specification, all, garts are by wei ght unless otherw se indicated. 15The
hand sani'{f $igsporigid 't%?%e%%@”ﬂ%gQXQe[(ﬁQ2)-Foarrer f oam di spenser from

Al rspray International BV. The hand sanitizer 2 has a first dispenser
chanmber 4 clipped to a second di spenser chanber 6. The chanbers 4, 6 are
part of T%t%fﬁaﬁlmhqﬂamm I8 88 LHERHP CRIeTOHIUHS EOMABING AP MPICalY f oans
wherpg esgeagiasts Boltiomofaestol. rhe aléohal @ayl6peerpedisofipaadll ®prapand si ngl e
actuator 8 de rezgs( S both piston nmenbers 14, 16, caus% % vol ume 20of

g}?ﬁ EWa

liquid (PrP f¥ige gdn opegMAciment fie Fephobis o conPEs KG6er 4, 6
si mul t aneethyloyitaantloC@MB N@lctwive hadé foun@ td promda fAQamying treed bk insbrbveam
chanber 4,|?G§Eurned into a first foamand the liquid fromchanber 6 is

turned i HiHeg CURRHEC fB&hNSHhe first and second foans are di spensed via
respective separate nozzle orifices 10, 12 in the actuator 8. 25The first

di spenser., chanber 4 cont ai a first rt conprising a,chlorite in an
aqueous W@&%Y%SHWP'H@VSOW‘&E@ FTFB%‘llﬁﬁ'rthgﬁ%t"é?” eUBFRTEE of ASHRSIANURNd cont ai ned

in a firgiantigeshadisqBBBdies\MdEhikabll résultdh iRagreesbladxidiztt piddukBaithe
Exenpl ary fornmul ati ons, of

the first rt are set out in Tabl A and Tabl e
2A. 30Th C%'é%ﬁ‘ﬂ&“&?éﬁ%tﬁ@éPy&%{r?ﬁéFc ﬁggffﬁﬁ‘af?t%”oi ‘@MH"S&{}&“E’S#&PP%BMg an
acr:]i din fh@g@lw_@fbﬁlid}\ié tﬁ@tdhél_@hd\rhdiirﬁb doasg am@g@r]gwadzcn@md@hmpwﬁ trle;iagmbve_d
therein a Ich 1s contained in a secon oam di spenser re it is
di spense\ﬂﬂ%{“st\ﬁgf%”e%ﬁ@ ’PB‘S&POEEM”QW;PXPSP%P‘C&F? Sﬁgﬁ@ftota %veﬁ&ﬁsrﬁ&xﬁan are
set 3t émelletdx@iZdd moducl &t dticedble. Moreover, we have surprisingly found that sodium

chlorite is stable in an alcoholic medium for extended periods, despite its being an

oxidizing agent.

The foam dispensers may be provided in a common housing and dispensed using a
35 common actuator, for example as described in WO 2006/079822, the contents of which

are hereby incorporated by reference in their entirety.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be further described, by way of example only, with reference to the

following drawings in which:

Figure 1 shows a hand sanitizer in accordance with an embodiment of the

invention; and

Figure 2 shows the hand sanitizer of Figure 1 in use.

DETAILED DESCRIPTION

In this specification, all parts are by weight unless otherwise indicated.

The hand sanitizer 2 in this example uses a Dual Foamer foam dispenser from Airspray
International BV. The hand sanitizer 2 has a first dispenser chamber 4 clipped to a second
dispenser chamber 6. The chambers 4, 6 are part of two small foam pump systems which
dispense their contents as foams when respective piston members 14, 16 are depressed.
Operation of a single actuator 8 depresses both piston members 14, 16, causing a volume
of liquid (in this example, 0.8 ml) to be pumped from each chamber 4, 6 simultaneously
and combined with air to form a foam. The liquid from chamber 4 is turned into a first
foam and the liquid from chamber 6 is turned into a second foam. The first and second

foams are dispensed via respective separate nozzle orifices 10, 12 in the actuator 8.

The first dispenser chamber 4 contains a first part comprising a chlorite in an agqueous
medium having a first foam promoter dissolved therein and contained in a first foam
dispenser whereby it is dispensed as a first foam. Exemplary formulations of the first part
are set out in Table 1A and Table 2A.

The second dispenser chamber 6 contains a second part comprising an acid in an
alcoholic medium which has a second foam promoter dissolved therein and which is
contained in a second foam dispenser whereby it is dispensed as a second foam.

Exemplary formulations of the second part are set out in Table 1B and Table 2B.



80 3 Citric acid (ANH) 1 4 Sorbic acid 0.01 5 Boric acid 0.01 6 dycerine
(veg) 0.5 7 Sodium benzoate 0.2 8 Surfactant (dinethicone copolyol) 0.5 9
Hydr oxyetwol2os/13s856se 0. 25 10 Sodi um acetate 0.2 S5TABLECIEH2010050325t he
first part and the second part, dinethicone copolyol surfactant is used as
a foam pronoter. In other enbodi nents, "'we have found that a surfactant
conprising a mxture of equal parts of dinethicone copolyol,

pol ydi meth I loxane diguat alkylamno 10carboxylate and al kyl bet ai ne,
gi ves ggdd’sf Bath stapility with both aqueous and al ¢gholic nmedia. WO
2010/ 133855PCT/ GB20[L0/ 050525 4 - First Part

1 Demineralized water Balance

2 Sodium chlorite solution 0.5

3 Surfactant (dimethicone Copolyol) 0.5

4 Ethanol-B 80

5 Hydroxyethylcellulose 0.25

TABLE 1A

Second Part %

1 Demineralized water Balance

2 Ethanol-B 80

3 Citric acid (ANH) 1

4 Sorbic acid 0.01

5 Boric acid 0.01

6 Glycerine (veg) 0.5

7 Sodium benzoate 0.2

8 Surfactant (dimethicone copolyol) 0.5

9 Hydroxyethylcellulose 0.25

10 Sodium acetate 0.2

5 TABLE 1B

In both the first part and the second part, dimethicone copolyol surfactant is used as a

foam promoter. In other embodiments, we have found that a surfactant comprising a

mixture of equal parts of dimethicone copolyol, polydimethylsiloxane diquat, alkylamino
10  carboxylate and alkylbetaine, gives good foam stability with both aqueous and alcoholic

media.

15



% 1 Dem neralized water Bal ance 2 Sodiumchlorite solution 0.5 3

Sur factant (dinethicone Copolyol) 0.5 4 Ethanol-B 30 5 Hyd roxyethylcellu
| ose 0. 25WODPABLIB3®A Second Part % 1 Demi neralized waCeGHallzseRs?2
Ethanol -B 70 3 Gitric acid (ANH) 1 _,_

First Part %

1 Demineralized water Balance

2 Sodium chlorite solution 0.5

3 Surfactant (dimethicone Copolyol) 0.5

4 Ethanol-B 30

5 Hydroxyethylcellulose 0.25
TABLE 2A

Second Part %

1 Demineralized water Balance

2 Ethanol-B 70

3 Citric acid (ANH) 1

4 Sorbic acid 0.01

5 Boric acid 0.01

6 Glycerine (veg) 0.5

7 Sodium benzoate 0.2

8 Surfactant (dimethicone copolyol) 0.5

9 Hydroxyethylcellulose 0.25

10 Sodium acetate 0.2

5

TABLE 2B

Referring now to Figure 2, the foam from each nozzle is sprayed onto a user’s hand 20 by
the action of a user’s finger 22 on the actuator 8. The foams mix to provide a sterilizing
10  foam composition 18 containing ethanol and CIO,. The user rubs both hands together to

mix the foams thoroughly and cover his hands with the sterilizing foam composition 18.

Antibiotics, antivirals, or other antimicrobial agents may optionally be incorporated in
either or both of the first part and the second part. Suitable agents will be well known to

15  those of ordinary skill in the art. Examples include cationics, amphoterics and phenolics.



4 Sorbic acid 0.01 5 Boric acid 0.01 6 Gycerine (veg) 0.5 7 Sodi um
benzoate 0.2 8 Surfactant (dinmethicone copolyol) 0.5 9

Hydr oxyetwol2osl/i13s856se 0. 25 10 Sodi um acetate 0.2 5 TABIEETKBZREW(EoszSng now
to Figure 2, the foamfrom each nozzlegis sprayed onto a user's hand 20 by
the action of a user's finger 22 on thée actuator 8. The foams mix to
provide a sterilizing 10f oam conposition 18 containi ng ethanol and C Q2.

The user rubs both hands together to m x the foans thorouug)gly and cover h| s

hands wi fHetheUsreands DAY Pepaniheonpll isanileecily, coveringandiuEPIngsvithdRe i vi r al

or ot herfoapt mixtueé aBi Bk uéﬁﬁﬁéﬁrlrﬁ%}’ofﬁﬂﬁblnﬂﬂafdw%We%loﬁr@élé’drﬁﬂjcd)rﬂetﬂlther or
both of the first part and the second %)art Sui t abl e ents wll be well

known tomﬁ‘fs%%éo%‘i“ mbtdieEG velefite andiihe Heerapay C*B‘?é‘?rﬁ'l orRlipydés hadsoni cs,
anphot eriocoﬁygpd\,@wmnl CS. 5 - After the user's hands have been

t horoughly sanitized by covering and rubbing with the foam m xture 18, the
user y rinse off the mxture 18. However, the al cohol content makes the

L oag] mt X‘rua@ @mgbkiiiﬁ@nt/&"@}[bid ﬁpl@_?_ﬁleé kt%mbs\mﬁucrﬁr?wnfrahg@(glﬁ a¥doRBil ahdt g/héﬂm :c ow his
anas 0 ry ev oratj] on e I Mmen Q a I‘OVI es oans
whi ch, CW%FW}/ @6*%'5 dionide: Whigh g%mu%%\ﬂdesc?ﬁcsﬁ)%é eH 839 BOPeRRE ch we

have fOUWﬁ'erpﬂ&,\d @b%h@i@ﬁdd.t&@t b‘étn@rrhd)lb@ﬁggtlvlértﬁméddv@ﬁtlmealcmﬂaﬁd; a hand
saniti zer, .bein rrg) e effective than co entl onal al cohol hand sanitizers

or chl or FHUWIZEISY; Goring i Ced1and sapLize(F GI08e- The enbodi ment of Tabl es 2A and
2B hgs 30% al cohol in the First Part, and 70% al cohol in the second part.

When di s ense u t he_conbi oam has
50% al co laﬁ emgﬂ%mgpg%n%})%@%\e@de?ﬁ |3§g ﬂ%ﬁ’{g’? tg?l':l'r?tz%ﬁrf GRd % Fr&t?ﬁ ant s,
moi st ur i peRés seddidipaRgndBe efkspaRyedodd foama lahy nged, icédideartd) tHdhenbiied part or

r ef er apl t he secon art, as |s Il known jn.the art per se.
(p %a%?has 50% alcohcﬂ, gndralso prowjdes effective hand steﬂllzattllon. P

15  Humectants, moisturizers and fragrances may optionally be included in the first part or

(preferably) the second part, as is well known in the art per se.

Corrosion inhibitors may be included in the first part and/or the second part, for improved
packaging and protection of the dispenser.

20
We have found that in order to achieve an alcoholic foam with suitable stability and ‘quick-
break’ properties, incorporation of a thickener or film former (hydroxyethylcellulose in the
examples of Tables 1 and 2) is desirable. The optimum range for the film former is 0.01-
1%, preferably 0.1 -0.25% . Limiting the concentration of film former to about 0.25% helps

25  toreduce unwanted residue when the hand sanitizer is used without rinsing.



Corrosion inhibitors may be included in the first part and/or the second
part, for inproved packagi ng and protection of the dispenser. 20 W have
found t hawoizniooi38sss t o achi eve an al coholic foam w th secraidelcssed2s! ity
and ' qui ck-break' properties, incorporgpion of a thickener or filmfornmer
(hydroxyethyl cellulose in the exanples of Tables 1 and 2) is desirable. The
optimumrange for the filmfornmer is 0.01- 1% preferably 0.1 -0.25%
Limting_the concentration of filmformer to about 0.25% hel ps 25to0 reduce
unwant edFH&iRAEt when the hand sanitizer is used without rinsing. WO

2010/ 133855PCT/CB2010/ 0505256 First—Part—Material—oek—DPemneralzed
Wat er Balancgnagﬁﬁﬂun1chlorite 0.50 * Surfactant O%SO *** Al cohol 80.00 **
Fi | m f opFrer$—0-—25—Table3A-SecondPart—Matertal—ak—bPemneralized Wt er
Bal ance Demineralized Water Balance
Sodium chlorite 0.50
* Surfactant 0.50
*** | Alcohol 80.00
** | Film formers 0.25
Table 3A
Second Part
Material %
Demineralized Water Balance
Sodium chlorite 0.50
* Surfactant 0.50
*** | Alcohol 30.00
** | Film formers 0.25
5
Table 3B

Surfactant combination of :

Dimethicone Copolyol

Polydimethylsiloxane Diquat

Alkylamino Carboxylate + Alkylbetaine

*%

Film formers — see list below

*k%k

Ethanol, isopropanol, n-propanol




Sodiumchlorite 0.50 * Surfactant 0.50 *** Al cohol 30.00 ** Filmforners

0.25 Table 3B * Surfactant conbination of : D nethicone Copolyol
Pol ydi mretwol2gio/esssse Di quat Al kyl ami no Car boxyl ate + APKyldB20BV05@s25** Fil m
formers - see |list bel ow *** Et hangl, i1sopropanol, n-propanol WO

2010/ 133855PCT/ GB2010/ 050525 - 7 - First Part

First Part
Component %
Demineralized Water Balance
*** | Alcohol 80.00
Citric Acid 1.00
Sorbic Acid 0.01
Boric Acid 0.01
Glycerine 0.50
Sodium Benzoate 0.20
* Surfactant 0.50
** | Film formers 0.25
Sodium Acetate 0.20
Table 4A
Second Part
Material %
Demineralized Water Balance
*** | Alcohol 70.00
Citric Acid 1.00
Sorbic Acid 0.01
Boric Acid 0.01
Glycerine 0.50
Sodium Benzoate 0.20
* Surfactant 0.50
** | Film formers 0.25
Sodium Acetate 0.20

5 Table 4B



Conmponent ok Dem neralized Water Bal ance *** Al cohol 80.00 Gitric Acid
1.00 Sorbic Acid 0.01 Boric Acid 0.01 dycerine 0.50 Sodium Benzoate
0.20 * Suwbaotoarsssd. 50 ** Filmforners 0.25 Sodi um AcePaT&EWRAMS0Eabl e 4A
Second Part . 8-

Suitable film formers include: alginates, alkyl and hydroxyalkylcellulose,
carboxymethylcellulose, carrageenan, guar gum, gum agar, gum Arabic, gum ghatti, gum
karaya, gum tragacanth,, hydroxyethylcellulose, hydroxypropylcellulose, locust bean gum,
pectins, polyacrylamide, poly(acrylic acid) and its homologs, poly(ethylene glycol),

5 poly(ethylene oxide), poly(vinyl alcohol), poly(vinyl pyrrolidone) starch and its

modifications, tamarind gum, xanthan gum.

It will be appreciated that alternative film formers well known per se to those skilled in the
art may be used provided that they are soluble in the alcoholic medium. Moreover,

10  alternative surfactants may be used, notably surfactants which aid in foam stabilization.
Non-limiting examples include: carboxylic acid salts, sulphonic acid salts (for example
linear or non-linear alkyl benezesulphonates, methyl ester-a-sulphonates, a-olefin
sulphonates), sulphuric acid ester salts, alkyl sulphates, alkyl ethoxylate sulphates, alkyl
sulphate triethanolamines, diethanolamide, alkyl ethoxylates,alkyl phenyl ethoxylates,alkyl

15  trimethylammonium salts, dialkyl dimethylammonium chlorides, alkyl pyridinium chlorides,
alkyl carboxybetaines, phosphoric and polyphosphoric acid esters, fluorinated anionics,
long chain amines and their salts, acylated diamines and polymines and their salts,
quaternary ammonium salts, polyoxyethylenated (POE) long-chain amines, amine oxides,
POE alklyphenols, alkylphenol “ethoxylates”, POE straight-chain alcohols, alcohol

20  “ethoxylates”, POE polyoxypropylene glycols, POE mercaptans, long-chain carboxylic
acid esters, alkanolamine “condensates”, alkanolamides, tertiary acetylenic glycols and
their “ethoxylates” POE silicones, N-alkylpyrrolidones, alkylpolyglycosides, pH-sensitive
zwitterionics, pH-insensitive zwitterionics, a-sulphofatty acid methyl esters (SME),
acylated aminoacids, N-acyl L-glutamates, N-acyl glycinates, N-acyl DL-alananinates,

25  other acylated aminoacids, Nopol alkoxylates.

In another embodiment, we have found that use of MMB as some or all of the alcohol
component can provide the benefits of fast drying and greatly improved skin feel
compared to ethanol. MMB also has the benefit over ethanol that it is substantially non-
30 flammable. Pure MMB has a flash point of 68°C measured by Tag Closed Cup, while a
mixture of MMB and 10% or more water has no flash point. MMB is considered to be

extremely safe, having no R and S phrases and Occupational Exposure Limit.

Table 5 summarises comparative drying speeds of mixtures of MMB and water, and
35 mixtures of ethanol and water. In each case, a 0.1 ml sample was visually assessed for

speed of drying. Rates of evaporation were determined by placing a sample onto a



Material ok Dem neralized Water Bal ance *** Al cohol 70.00 Citric Acid
1.00 Sorbic Acid 0.01 Boric Acid 0.01 dycerine 0.50 Sodium Benzoate
0.20 * Suwbaotwawssssd. 50 ** Filmforners 0.25 Sodi um AcePatr&ERANS0528 -
Suitable filmformers include: alginat §S: al kyl and hydroxyal kyl cel | ul ose,
car boxymet hyl cel | ul ose, carrageenan, guar gum gum agar, gum Arabic, gum

ghatti, gum karaya, gum tragacanth" hydroxyet hyl cel | ul ose,
hydroxypro‘%al cel | ul ose, | ocust bean _r%um pectins, polyacryl am de,
pol y( acr$A¢ard élteN)ParRgand SeaB RO diyz imp OB @H%poé?tij/’@olT € time for

diethyl ether evaporation is taken as unity, and the quoted numbers for each sample are

expressed relative to diethyl ether.

Demin. Water | 10% Ethanol in | 50% Ethanol in | 10% MMB in 50% MMB in D.

(D) D. D. D.

77 21 12 24 14
5
Table 5

10

The above demonstrates a similar evaporation rate for comparable solutions of ethanol in
water and MMB in water. Qualitative testing demonstrated a greatly improved skin feel of

MMB over ethanol.



5pol y(et hyl ene oxide), poly(vinyl alcohol), poly(vinyl pyrrolidone) starch
and its nodifications, tamarind gum xanthan gum It will be appreciated
that al t ewpapiwesgss| m fornmers well known per se to thoseCslGB20®dsDI2St he art
may be used provided that they are soIQpIe in the al coholic medium

Mor eover, 10Oalternative surfactants may be used, notably surfactants which
aidin foanlstablllzatlon Non-limting exanples i ncl ude: carboxylic acid
salts ul phonic acid salts (for exanple |inear or non-linear alKkyl
benezesu@b& Bt es, met hyl ester-a-sul phonates, a-ol efin sul phonates),

sul phuric acid ester salts, al kyl sul phates, al kyl ethoxylate sul phates,

al kyl sul phate trlethanolanlnes di et hanol am de, al kyl ethoxyl ates, al kyl
phenyl e?hoxyﬁé@@%s%mﬂﬁﬁcﬁgPP?ﬂ%thyIannoniun1sa|ts di al kyl

di met hy| gymons wrs gl @6m§@§ng @bKMhtepNéh ehdahulm B6diomhi HiRmg aadrgtwbam _
car boxybet ai nes, phogﬁﬁfrlc and acid es orlnated

ani om csPrOMoiRY dssalve rﬁ@@”%ﬁﬁ”%?’i‘@f’r‘” %gFSE §>ana€'§ﬁ>%rtssa E]?r& awsed
polynlne&;gn@tkhmignaalts quat ernary anmoni um sal ts, polyoxyethylenated
(POE) 1 ong-chain anlnes ne oxi des, PCE al kl yphen al k henol

" et hoxyl &0 es” 3 SERIEINAFLY ‘%l CQUPRIISHS &N @6iHdn &n alaqoéé' ‘%Bmé’t’mﬁkg‘i‘g% es",

pol yoxy psepyd @ien g.loymérsmssro’%d MRdréiARn@Nhict iekgntalmatin & 3e&shabarm aci d
esters, al kanol am ne *condensates”, al kanol am des, tertiary acetylenic

gl ycol s SRRPNSREVRereRy Hbk{pranssd apepsesPd Vghks, N- al kyl pyrrolidones,
al kylpol ygl ycapédmsthe @Hoﬁl@rﬁiidtthél@c@\wnt ﬁe@bﬂ t@rﬂir@\ﬁde Mﬂd@:&ﬁ(ﬁb&dd WNéh the

zwitterignjcs, .a-sulp ?gg g acid neth esters. ﬁ yl at ed aglnoacids,
N-acyl LU G?Qrfﬁf“é@d WG segpng JPﬁ@t ,WRFFQE“W mm_urﬁlo RavA! qyeddies sEbieher
acyl at Edflraff;beﬂﬂ@@d 168 sedbHaoparbddataind atiesst 50% AesHohey weighedi ment, we have
found that use of MVB as sone or all of the alcohol conponent can provide
the benefits of fast drying and greatly inproved skin feel conpared to

et hanol .2 MVB Aalhsad B@tﬁtliéﬂ%c&ﬁ‘ﬂlﬁb itd claven, widrainahe blbaﬁoliust preSergitbgt antial Iy
non- 30f | ammabl e. Pure h a.flash poi nt of ured@ﬁ%ﬁTag Cl osed

ne
Cup, 18yhj $CgNRRtion pf Fogyd Md"e.L%‘?W N §oHe %E‘@Pesr?ég“ gsinay B¥nt. MVB
i's consi givpoad pha akempxtr enel y safe, having no R and S phrases and
Qccupational Exposure Limt. Table 5 summari ses conparative drying speeds
of m xtures of MVMB and water, and 35m xtures of ethanol and water. In each

case, a 9.1 n)\h%ﬁc?jfﬁérﬂtizw%cgdrémgh(lﬁ Ylain$ $ ©8 6iakn QQK/hér@iﬁ&ﬁb fifst ﬂéryiamwtheRat es of
evapor ation were eterm ne acl
50301 125HEPE TP BrDBUSIRPRg® o6 Al Ty e LA SR Elur i ng ¢ he

ti med orfognep! et e evaporation. The tine for diethyl ether evaporation is
taken as unity, and the quoted nunbers for each sanple are expressed
relative to diethyl ether. Demn. Water (D) 10% Et hanol in D. 50% Et hano

in D 1040 MVBAih@n@saKﬁﬁ)i’érNb&)rhlﬂgEb cldifm 3lwHeteid4hd thickendradilfien former iEhe above
denonstrates a simlar eva aoratign Oagslggr C nparable sol uti ons of ethanol
14

in wat er PERENIAE CPRACERYER @ﬂ%ﬁpﬂéPl Peiggt-denonstrated a greatly
i nproved skin feel of 10MVB over ethanol.

25 5. A hand sanitizer according to any preceding claim, wherein the alcohol comprises

ethanol, isopropanol, n-propanol or a mixture thereof.

6. A hand sanitizer according to any of claims 1-4, wherein at least a part of the

alcohol comprises 3-methoxy-3-methylbutan-1-ol (MMB).

30
7. A hand sanitizer according to claim 6, wherein substantially all of the alcohol is
MMB.
8. A hand sanitizer according to any preceding claim, wherein the foam promoter is

35 dimethicone copolyol, polydimethylsiloxane diquat, alkylamino carboxylate and

alkylbetaine or a mixture of any or all of the aforementioned components.



-10- CLAIMS 1. A hand sanitizer conprising: (a) a first part conprising a
chlorite in an al coholic nmediumhaving a first foam 5pronoter dissolved
therein awo2ewmsasssed in a first foam di spenser wher eby PCI/GBROUVESpRASEd as
a first foam and (b) a second part wﬁlch conprises an acid in an

al cohol i ¢ nedi um whi ch has a second foam pronoter dissolved therein and
which is contained in a second foam di spenser whereby it is dispensed as a
second foam 10wherein the chlorite and the acid will react to provide
chlorine di oxi de when the first foamis mxed with the second foam and

wherein g m xAwi@hedf ofe@Haizing hands, chﬁﬁ%rlgf'lg tahkehgfa h&id faftizepsstotdiey ®esgnd part
contains at | east 50% al cohaql A hand sapitizer according to

b
cl ai m 1, PRRA&YIRY HaimhdlispepgRg first X‘bﬁ%“é’gﬁtfoqmﬁ NP HUSKES ARG NG AUING 'ih8m 50- 80%
by wei ghiisetd@an@siteabthatiants td @ik thé fddies drid vePBBlusansghdriee vidapaehigart are
nlxed 3, A hand sanitizer according to claim1 or claim2, wherein the
firstd pa??”hnd t he second part each further conprises from0.01 to 1%
by wei ght of a thickener or film20forner. 4. A hand sanitizer according to
claim3, wherein the thickener or filmformer is present in a concentration
of fromO0.1 to 0.25% by wei ght. 255. A hand sanitizer according to any
preceding claim wherein the al cohol conprises ethanol, isopropanol,
n- propanol or a mxture thereof. 6. A hand sanitizer according to any of
clainms 1-4, wherein at |east a part of the al cohol conprises
3- metghoxy- 3- net hyl butan-1-ol (MVB). 30 7. A hand sanitizer according to
claim®6, wherein substantially all of the alcohol is MMB. 8. A hand
sanitizer according to any preceding claim wherein the foam pronoter is
35di et hi cone copol yol, pol ydi net hyl sil oxane di quat, al kyl am no car boxyl at e
and al kyl betaine or a m xture of any or all of the aforenmentioned
conponents. -11- 9. A nethod of sanitizing hands, conprising taking a hand
sanitizer according to any preceding claim dispensing first and second
foams onto a user's hand, and rubbing the user's hands together so as to
m x the foanms and cover the user's hands wth the m xed 5foam 10



