HAND SANI Tl ZER BACKGROUND The 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 nedium is used
herein to refer to a fluid containing al cohol, typically an 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 hoxy- 3- net hyl butan-1-ol (MvB) which we have found to provide fast
dryi rﬁg ti[%grea%li\@ml%@éetes to a hand sanitizer.

The rise of hospital-acquired infections such as MRSA and Clostridium difficile has
emphasized the need for cleanliness. In particular, effective hand sanitizing is needed for

people working in a clinical environment.

10
SUMMARY OF THE INVENTION
Aspects of the invention are specified in the independent claims. Preferred features are
specified in the dependent claims.

15

The invention provides the benefits of an antibacterial alcohol hand wash and sanitizer

with the sporicidal properties of chlorine dioxide (CIO5).

The term “alcoholic medium” is used herein to refer to a fluid containing alcohol, typically
20  an aqueous solution of an alcohol. The alcohol may be ethanol, isopropanol, n-propanol

or a mixture of these. In one embodiment the alcohol is or contains 3-methoxy-3-

methylbutan-1-ol (MMB) which we have found to provide fast drying times and improved

skin feel compared to ethanol.

25  We have surprisingly found that producing CIO; in an the presence of a substantial
guantity of an alcohol does not noticeably result in disagreeable oxidized products of the
alcohol, such as acetaldehyde or acetic acid from ethanol. Without wishing to be bound by
theory, we believe that the short time during which the CIO; is in contact with the alcohol
when the foams are mixed does not allow oxidation of the alcohol to a level where the

30  smell of oxidized product is noticeable. 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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al cohol i ¢ nmedi um for extended per| ods, despite its being an oxi d| 2| ng
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their_entirety. BRI EF DESCRI PTI ON OF THE DRAW NGS The invention wll now be
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drawi ngs in WaigGRe: 1FEHWse alhshtP\WaniBzdrand aseunddricgewitth i eaBoEAGE oM the an

enbodi nent of, the
|nvenhon and

Figure 2 shows the hand sanitizer of Figure 1 in use.
10
DETAILED DESCRIPTION

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

15  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

20  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.

25  The first dispenser chamber 4 contains a first part comprising a chlorite in an aqueous
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.

30  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.

35
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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

15
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di spenser whereby it is dispensed as a first foam Exenplary formulations
of the first part are set out in Table 1A and Table 2A. The second

di spenserwohamssssss cont ai ns a second part conprising amCIERLOINDS0525

al cohol i ¢ nmedi um whi ch has a second fogm pronoter dissolved therein and
which is contained in a second foam di Spenser whereby it is dispensed as a
second foam Exenplary fornulations of the second part are set out in Table
1B and Tabl e 2B. TABLE 1A TABLE 1B In both the first part and the second
part, dinmethicone copolyol surfactant is used as a foam pronoter. In other

enbodi mEdist pye have found that a surfactant conprisgjng a m xture of]| equal
parts of _dinet hicon r‘npnl ynl . pnl ydi met hyl siloxané di guat al k\/l amlno
car boxyl|ate and al kyl bet ai ne, gives good foam stabjli ty wi th bot h aqueous
and al cghplic medi a p&RlHerAPed ABldE 2B Referring nowgg@nkegure 2, theg foam
fromeacdh nozzle is| sprayed ontao a user's hand 20 by the action of user's
finger 22 on the aclSedigh cBloritEngolytivans mix to proviB8é a sterilizing

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.



f oam conposi tion 18 contai ning ethanol and Cl Q2. The user rubs both hands
together to mx the foans thoroughly and cover his hands with the
steriliziwg2bmanssgsonposi ti on 18. Anti biotics, antiviral @CTaEB20t0S0525
antimcrobial agents may optionally begincorporated in either or both of
the first part and the second part. Suitable agents will be well known to
those of ordinary skill in the art. Exanples include cationics, anphoterics

and phenolics. After the user's hands have been thoroughly sanitjzed by
cover i ng"#e1dne HeHiSHENAS PRvE hreryharpuahly Sapitizedsoy ?W@”@%gﬁ‘d ﬁ%"”ﬂi"ﬂ@éh%f f the

m xture fb8m MRWRY @8, thé DSerdhsPhfde TP @MkiuRRKE HoWRRel, @RNAIBHO! bErRemtUi t e
vol atil e and the user may choose si rrp}lig/ to allow his hands to dr%/%]b

evapor at M81es HROARFWGHEHe yplafgAng the Yrehmded0rsa s RMhicAIoOW s d?é 80%
al cohol @nfly bpaespegivhi ned, chlorine di oxi de, which we have found provides
excellent sterilizing properties when used as a hand sanitizer, being nore
effective than conventional al cohol hand sanitizers or chlorine dioxide

hand sanThid 8@bsdifleAnN6r- Tablke! pidkes Foits WhicH,adhh 86% andhétaniawhad? al cohol
s e T T M T R
al so pr owhéleaserf 428 hanvPsdntirdr, PeRigi rhdra@iffetive than conventional alcohol hand
sanitizers or chlorine dioxide hand sanitizers alone.
10
The embodiment of Tables 2A and 2B has 30% alcohol in the First Part, and 70% alcohol
in the second part. When dispensed as foams and mixed, in equal parts, the combined

foam has 50% alcohol, and also provides effective hand sterilization.

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.



Hunmectants, noisturizers and fragrances may optionally be included in the
first part or (preferably) the second part, as is well known in the art per
se. Corrospano/13bgsbi tors may be included in the first pact/GBrdioansoizhe
second part, for inproved packagi ng ang protection of the dispenser. W
have found that in order to achieve an al coholic foamwi th suitable
stability and ' qui ckbreak' properties, incorporation of a thickener or film
former (hydroxyethylcellulose in the exarrpl es of Tables 1 and 2) is
desi r abl EirstrRa bbtlwm range for the filmfornmer is 0.01 - 1% preferably
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0.1 -0. 5% —tmtinrgtheeconrcentration—of - mtorrer—to—-about—0-25%hel ps
to reduce umn ﬂ’%&ﬂﬁlrem due when the hand sanltlzer@s used Wi t hout
ri nsi ngH—+$t .De.a. £ ijl e Wa&econd Part+—Fable—3B TB in Forrers see—Hi{st
bel ow Et handDemingralzan Ibr opanol First Part [TeBI@NGR
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




Second Part Table 4BSuitable filmforners include: alginates, alkyl and
hydr oxyal kyl cel | ul ose, carboxynet hyl cel | ul ose, carrageenan, guar gum gum
agar, gurw@nratwis3ssgum ghatti, gum karaya, gum tragacant RCI/GB2010/050525

hydr oxyet hyl cel | ul ose, hydroxypropyl cel7l ul ose, |ocust bean gum pectins,

pol yacryl am de, poly(acrylic acid) and its honol ogs, poly(ethylene glycol),
pol y(et hyl ene oxi de), polyvinyl alcohol), polyvinyl pyrrolidone) starch and
its nodifjcations, tamarind gum xanthan gum It will be appreciated that

al t er nat FUStPar f or mers wel I known per se to those skilled in the art may
be used pr ovidad t hat the\l arn Snl uhl a | A—t ha :al r-nhnl | c rmrll vm !\vlbr eoyver

alternafive SoPMRAneRt mya “be u;fad not :ablﬂy surfa ants whi ch ai d in|foam
Sulphont ¢ agidedureeafsed WAREIe [\ near or non- ARG kT
Sul phur) ¢ ag/Ac Sy ATl 2l phat s, al kyBGBxytate. sul prai ds
al kyl sptphat QHU|aH|nc>, diethanotam—de; —ethoxytates,—atkyl
phenyl et hox)’:"zyf'% J kyl trimethyl ammoni um sal tsoﬂ@l)dal kyl di et hyl amjoni um
chl ori des; "S‘d#buBYAéu‘df nmumchtorides; 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
*** 1 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



al kyl carboxybet ai nes, phosphoric and pol yphosphoric acid esters,
fluorinated anionics, long chain amnes and their salts, acyl ated di am nes
and pol ymwoesitaiessshei r salts, quaternary ammoni um sal t ®CT/GB2010/050525

pol yoxyet hyl enated (POE) | ong-chain anynes, am ne oxides, PCE al kl yphenol s,
aIkyIphenoI "ethoxylates" PCE strai ght-chain al cohols, al cohol

"et hoxyl ates", PCE polyoxypropylene glycols POE nercaptans | ong-chai n

car boxyl ic aci d ester . kano| am ne "condensat es", al kanol am des, tertiary

acet yl enPditEas ) femé%{a 'rtCH@'ier aloippiesxykd@as: hyﬁf@éy%‘ﬂ'?eé'%}'ﬁé%
N-al kyl p&érb@tync&um@euu@bgwan@ba@ahcgsdrcé@m gl SRASuin K%b?d/\fghheg[hlaﬂﬂ%E
%

pH—lnsenS|t|ve ZW tterionics ))/amd net h esters%

acyl at ed“HAYhGHEY ta@acwtaepvdrexwtm'%ﬁtapé% hyREox¥piiopyiesitiasst lesust Regr gy

DL- al anaﬂ%d‘ﬂlﬁéﬂﬁ)lya@ﬁy'l‘d?ﬁld@ mé@gil.caéad)%alutdaoni&w@@lpcﬂ;b(gwbéhagggﬁaol)l n anot her
enbodi nent , one or t he al cohol
corrpo'snenl?O')S(ﬁWykﬁ”S\ﬂxtﬂi@) tgqg/(‘ﬁ'é\ﬂé{‘cpf‘%') @P'yf‘é@f' Wrr?)idﬁﬁe)aﬂ%fcﬁlaégﬂt?y i mproved skin

f eel conpasiacationsabmaned gulManFogumas the benefit over ethanol that it is
substantial ly nonflannab? Pure MMB has a flash point of 68C neasured by

Tag C osed Cup, while a mxture of MVB and 10% or nore water has no flash
poi nt. MVRillise Sspredisted &tht bReMBtive 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



extrenely safe, having no R and S phrases and Cccupati onal Exposure Limt.
Table 5 summari ses conparative drying speeds of m xtures of MVB and water,
and m xt we=ownf138¢shanol and water. In each case, a 0.1 RCTABIPISNES
visual |y assessed for speed of drying.qgRates of evaporation were determ ned
by placing a sanple onto astandard filter paper and neasuring the time for
conpl ete evaporation. The tinme for diethyl ether evaporation is taken as
unity, and the ﬁ%{oted nupbers for each _sanple are expressed relative to

di et hyl ¥R fifgRagesant@eagiing ”&%%ﬁé‘%rrcgﬂ‘é’éet%eﬁ%r tiop- EVaBR & on rate

for conpgiedll &h&advdbbansn Rftakinh@n@ityl and\@beuoRaAthuMBrd for vadtesamiiald t at i ve
testing dem)nstrat ed aﬁjgeteatly i nproved skin feel of MVB over

et hanol . @PAs98d elative g iiptRd sterzer conprising: (a) a first part conprising
a chlorite in an al coholic nediumhaving a first foam pronoter dissolved

e Tl TBaan. Yiatar ¢ 0)10% EGBRUARS oG et a0 UES it ac| S0% MR 1A Bednol | c
medi um wpych has a |p. D. D.
77 21 12 24 14
5
Table 5

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
10  MMB over ethanol.



second foam pronoter dissolved therein and which is contained in a second
foam di spenser whereby it is dispensed as a second foam wherein the
chlorite woaoths3sssid will react to provide chlorine di exirdm2eioasoizhie fir st
foamis mxed wth the second foam ang wherein a m xture of equal
quantities of the first part and the second part contains at |east 50%

al cohol by weight. 2. A hand sanitizer according to claiml, wherein the

al cohol is present in a concentration of from 50-80% by wei ght when equal
quantiti@%A'MSthe first part and the second part are m xed. 3. A hand
sanitizer according to claiml or claim2, wherein the first part and the
second part each further conprises fromO0.01 to 1% by wei ght of a thickener

or film tor r’re'?‘_.haﬂq S%("P%?r’i&_og‘ﬁﬂ?”ﬂg:zer according to claim3, wherein the
thi ckenega)or & fitsipaRESMPridisg HCRIBARLN bR aoROROABInAHAOMgRf firbtTeam0. 1 1o 0. 25%
by weight. 5. A hand sanitizer accordin receding, claim wherein

c

( to any. | ai Iy
the al cobf@MoismisPyed thareiaRp ,Co'i‘té‘tS‘ﬁP'dib%ﬁEﬁt?oaﬁl IBRRNSRbIVNBIELY it dispgnsed

t her eof . as a first foam; and
(b) a second part which comprises 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;
10 wherein the chlorite and the acid will react to provide chlorine dioxide when the
first foam is mixed with the second foam; and wherein a mixture of equal quantities of the

first part and the second part contains at least 50% alcohol by weight.

2. A hand sanitizer according to claim 1, wherein the alcohol is present in a
15  concentration of from 50-80% by weight when equal quantities of the first part and the

second part are mixed.

3. A hand sanitizer according to claim 1 or claim 2, wherein the first part and the
second part each further comprises from 0.01 to 1% by weight of a thickener or film

20 former.

4. A hand sanitizer according to claim 3, wherein the thickener or film former is

present in a concentration of from 0.1 to 0.25% by weight.

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.



6. A hand sanitizer according to any of clainms 1-4, wherein at |east a part
of the al cohol conprises 3-nethoxy-3-nethyl butan-1-ol (MVB). 7. A hand

sani tizerwacewwsssg to claim6, wherein substantially alPCTafB20t0é0se3260hol is
MVB. 8. A hand sanitizer according to 31ny preceding claim wherein the foam
pronoter is dinethicone copolyol, polydinethylsiloxane di quat, alkylam no
carboxyl ate and al kyl betaine or a mxture of any or all of the

af orenenti oned conponents. 9. A nmethod of sanitizing hands, conprising
taking a hand sanitizer according to any preceding claim dispensing first

and secogd f oAMEetGsH & sAnkiZAG handiaRempASiHg EkinYy NBaridCaniBeF astofimyl® drgget her
so as to mx the foanms and cover the user's hands with the m xed foam

preceding claim, dispensing first and second foams onto a user’s hand, and rubbing the
user’'s hands together so as to mix the foams and cover the user's hands with the mixed

5 foam.

10



