WD 2012/ 042243PCT/ GB2011/ 051768 1 - HAND SANI Tl ZER BACKGROUND 5The present
invention relates to a hand sanitizer. The rise of hospital -acquired

i nfecti orwozu42m3MRSA and Clostridiumdifficile has erphamszaadsitse need
for cleanliness. In particular, effecti iyve hand sanitizing is needed for
people working in a clinical environment. SUMMARY COF THE | NVENTI ON Aspects
of the invention are specified in the independent clains. Preferred
features are specified in the dependent clainms. The invention provides the
benefits of an antibacterial al cOHNDRAMNUTHESh and sanitizer with the

spori ci daI properties of chlorine dioxide (ClQ2). The al cohol is or

cont ai ns 3- net hoxy- 3- net hyl but an-1-ol (MvB) which we have found to

20pr ovi d@pfc?ﬁ@ Qpig‘ang times and inproved skin feel conpared to ethanol.

QG her al cohol's may optionally be included, notably ethanol, isopropanol,

n- propangl or a mxture of these. W have surprisingly found t hat produ0| ng
C102 Pn dReHSeHt BYRIHIOR relptes t%@ﬂ?f‘ﬂﬁ?'i”aflﬁerquantl ty of an al cohol does not
noticeably result in disagreeabl e oxidized products of the 25al cohol, such
as acetal_dehyde or acetic acid fromethanol. Wthout w shing to be bound by

t heory, \R;Qelg@p,oéo%spdtﬁchqpﬁgd gestions suRb asUYRRG e\m.%stf'%m@ifégle hasi n cont act

wi th t he epdghabiobd Weateetiigr diddtihéks. &Y garfiduiR deflRB%e RARD Snit?MgaX heedddar of the
al cohol to a level where the snell of oxidi zed product is noticeable.

Mor eover PERRIEHIENG iy HFINGahENYONBI§AL t hat sodi um chlorite is stable in an
al cohglic nmedium for extended periods, despite its being an 30oxi di zi ng
agent. The di spenser be _a conventional trigger-operated punp or sprayer
in whlchS%H@wégxﬁgFﬂyEdKXEégﬂ%WIed manual |y by operation of the trigger by
the user. Alternatively, the dispenser nmay contain a propellant to di spense
the contents mhen Q eration of Lhe_trlgger 350pens a val ve. Suitable

di spenser$PGF O the I@nfiok agarered Hobe Mdependant FRIN:E refpfred faggyres are

2012/ 0422488 a8 dddMaddtdlaimd. - 1 n a preferred enbodi nent, the first

di spenser and the second di spenser are connected together or provided in a
comon housi ng. Preferably, both parts are dispensed sinultaneously by

oper at i orhefim@n&bmBloRides HEasdnedts cPhh antivedtatal Blcohdhheli@lvash SREBaSIizesUCh as
described in US 5,152,461 may_ be used to di spense the two parts. The

di spenseIW'@&B‘?]§E’%rt°§jabpr099\5'e%8fﬁf"‘§'y‘§t%%de(ﬁ@ﬁ a single trigger operating
both chanbers. It is a nechanical dispenser which dispenses the two
conponent.s sinultaneously in a precise and fixed ratio. The first part and
the secordd@egiionod Pé’%‘é’ﬁ%‘”%éﬂ%‘?ta@@ HrethylRuizn- Fr@h@ﬂm‘Y'Bb‘th'ébmeiQ?é(ﬁf% to

Al t eppat ipy®lidk fadt dr9|H§ fﬂh%%%ndhrﬁﬁr@%&&kuﬁméél b@my&@@l to BfAbAS). OtHeP ERbhARhay
di spenses a dual s&r uid or when a user's hands are

det ect ed WPHOKHY PR | uF‘?tJa'B'bf@”}?B@ tCLiOBF?paWe”‘PfQ%PO'éH@ Bkena’ h8Pes are
each di spensed as a spray of droplets or a jet of liquid, followed by

m xing on the user's hands. To facilitate nanlgulatlon on the hands, and
cling t o WnBaypssttiRrisingle found at aragiging HPo RN e peeseRre Riehabstintiglel | ed to

provi de uBEktite oVassledisol 1bbs ﬁd;tlrfd)tlc&ﬂﬂy r‘é@@lvmmlﬁé{g@ébdbibeo%(ﬁféa pr’odﬁms gf thes used
herein to include gels. Suitable ents w known to those

Or1 T EBq" PRl S 55 Agsinldavie oh godie et BN okl o WERYRg Ko/ BPING s oo

not ably fnryedfr{awee&émél/@ &t meogﬁrtmrrnewﬂrngwwptwlm@i isih 86Ract@@ihahé BRohol
pol y(vi nyI cohol ’S,’e@rglggl nates, car box;(/lmet hyl cel | ul ose, 20carrageenan guar

gum gum'4§ ied e)‘lﬁﬁ%éycf"l’o Qﬁfﬂ”@rﬂ%ﬁyﬁcorﬁlﬁﬁ 2 BYGRMRRTE e | ocust
be?n t@]ﬁ”}sn{é‘ﬁ@‘ Fﬂa.zewg}ddlastnyhamedsle n@lreoggf Wét%v?%bﬁ!)r@mgglfbt%d&t?mddaﬂ{h‘is ]
pol yet hyl ene. gl yc n rrolidone), starch and nodified starches,
t anar i nd G9Afe '§§W§’F‘F‘dﬁ L?X"ior‘ﬂ%msg%m fﬁbe% Pesipgs.espits 5P B ovi de a

st abBe gekidsliigdente of a desired viscosity. The gelling agent may conprise

fromabout 0.1 to 5% by wei ght of each 25part, notably fromabout 0.5 to
3% preferably fromabout 1 to 2% In a preferred enbodi ment, a hunect ant

i s included didpenter Baste 986nRhtibhe trfggéﬁbp@ra%diﬁw s@?d’y’éﬁ in \m.@ﬁ ﬂa@abl y in

both parts. Hunectants serve to reduce the rate go rati

conponent8NgAE AFFXRRIEd Frasyalbt b ergratign Qfl”ﬂ%tf'tgggrkt?ynth%ﬁ ac%'teir%at'v‘ﬁ'%tf‘@ed Ve

have founkpenser may contain a propellant to dispense the contents when operation of the trigger

35 opens a valve. Suitable dispensers will be well known to those skilled in the art.



30t hat the use of a humectant reduces the volatility of chlorine dioxide,
whi ch reduces the odour of chlorine dioxide and prolongs the life of the
act i vat edwoizatxme243Non-1 i m ti ng exanpl es of suitabl e humetiGBrE/(SMBBUde
sodium | actate and polyols, for exanple glycerine, sorbitol, propylene

gl ycol, diethylene glycol and ethyl ene glycol. The hunectant nmay be present
in any desired anount, particularly fromabout 0.1 to 50% by wei ght
35notably from about 0.5 to 10% referabl fromabout 1 to 3%

2012/ 042&@?@?@6@?%3‘?‘?6@6@“ mnEﬁ@@é FWW'W”W@VWW%@ The

i nvent i ofoyMtthdr orrlgvasvmaedfwétcbﬁfmdiher&%in@e@,refbbébwabomfpaﬂg@P@Jb.@p&&by, wi th
referencetothefollovmn drawi ngs |1 n which: qt}%tqr hows a hand
n

sani t i zeSMHBAERGTHRNCRET G qrhOféns' BI9REA Ot & \feﬁ’Hﬁ'Sﬁpefﬁe@aF@ 2 shows

the hand ssambérearin 06 4;1524@1 rhal Be W8&d tordIShdnis@ thieetwd RMeVWBhaldiBgétbepani ti zer
i n accordance w_.th anot her enbog]l nment of the invention, DETAILED

DESCRP PTICERPIP1S Of HYSPYPR EYSE RS IEYA Siglp trﬂ%ef erefAingOthENRPEENEE S ot her wi se

i ndi cat ednecﬁaﬁucsnambea@éu Wmaedausé’erﬁsbgm twd dohgpdhentd sinsul@ngbiadly ﬂla’spﬂﬁﬂé‘@r
having a first dispenser chanber and a sec nd di s%égser chanmber 6. The

first charpgdredralignihs st %arf?ridstf‘eﬁs?qn arg FrBtr%e@? H”%HTE‘OWPF‘@”WT an
aqueous  gppRia@bn w&a{aﬁelymto@ﬁﬁle&éﬁ@ism@nﬁa%@n‘@@d vﬁn@roéutamaﬁcaaysecond part

16 corrprl sing an acid m xture ous al coho sol ut| on The
chanber s UpPegsesadya sprayor &hgf M"r @Fgf"’z‘ﬁﬁ AHSPEH B SRR SELECIRE 1P PEdhEent s

Vi a nespegftabliepdiifort ubes 20, 22 t hrough nozzles 10, 12 in a conmmon housing 8
to which each chanber 4,6 is releasably secured . Operation of a single
trigger 18 causes a volunme of 25liquid to be punped from each chanber 4, 6

si mul t anebgirst avitl detdirl ;dairn@ dr@@@@n ﬁep&%e@@daW&sjrd&etéar aTémfrmMI es 10,12
are hous n ad ust | e no hleaf E U%l ated to adjust
the liqui OWGPEUtm'B Ewéé %\Sfirét aél % T2 Teplialp 'B?”'Pﬁ"a rhorbweg@nd%@asw&?% The
di spensi m@tﬂé&rama@l é}alafhlI|§U|ddeﬁi@ﬂallyfbedﬁkﬁédedl dt gffebtolHavidé 3 nard vidSous
5,332,157, lg contents of o r Qrat ed herel n by reference in

t hei F5en1"ﬂﬁ"€t yer @OV?%eQCﬁéh%Feé@e'ﬂﬂ“'%k%Wg‘e §IR& PFHde 9BlSrt 14 is made up to
the formul ation of Table 1. The second part 16 is nade up to the
formulation of T rt ang t he seco:ﬁj part are mscible

, The rst
to produdit éi'@@eﬁ‘ll%\ﬂ@%? will g e'L ‘gah%ff?ssé‘ g8 &t Bedrlo RHEWIRA her unt i |
t he poi ntex%ptéssrmrbﬁalm@roxyaleyle@wlcg%um hytrbxyeliellfodesmmed only within a

m xture fd;t Qe rI i IIdF V\ll)t%012/|06%2|4 /IGEiZI(%ltl 051r76x8m Ltlh-l ﬁl Irst Part %
1 ydroxypropylcellulose, gelatine, poly(vinyl alcohol), alginates, carboxymethylcellulose,
20  carrageenan, guar gum, gum agar, gum Arabic, gum ghatti, gum karaya, gum tragacanth,
locust bean gum, pectins, polyacrylamide, polyacrylic acid and its homologues,
polyethylene glycol, poly(vinyl pyrrolidone), starch and modified starches, tamarind gum,
xanthan gum. The gelling agents are selected to provide a stable gel structure of a
desired viscosity. The gelling agent may comprise from about 0.1 to 5% by weight of each

25  part, notably from about 0.5 to 3%, preferably from about 1 to 2%.

In a preferred embodiment, a humectant is included in at least one of the first and second
parts, preferably in both parts. Humectants serve to reduce the rate of evaporation of
components and improve product feel if direct skin contact is involved. We have found

30 that the use of a humectant reduces the volatility of chlorine dioxide, which reduces the
odour of chlorine dioxide and prolongs the life of the activated mixture. Non-limiting
examples of suitable humectants include sodium lactate and polyols, for example
glycerine, sorbitol, propylene glycol, diethylene glycol and ethylene glycol. The humectant
may be present in any desired amount, particularly from about 0.1 to 50% by weight,

35  notably from about 0.5 to 10%, preferably from about 1 to 3%.



Dem neralized water Bal ance 2 Sodiumchlorite solution (25% 2.00 3

3- Met hoxy- 3- net hyl but an-1-ol (MVB) 25.00 TABLE 1 Second Part % 1
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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;

Figure 2 shows the hand sanitizer of Figure 1 in use; and

Figure 3 shows a hand sanitizer in accordance with another embodiment of the

invention.

DETAILED DESCRIPTION

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

The hand sanitizer 2 shown in Figure 1 is a dual dispenser having a first dispenser
chamber 4 and a second dispenser chamber 6. The first chamber 4 contains a first part
14 comprising a chlorite in an aqueous alcoholic solution, and the second chamber 6
contains a second part 16 comprising an acid mixture in an agqueous alcoholic solution.
The chambers 4, 6 are part of two pump systems which dispense their contents via
respective dip tubes 20,22 through nozzles 10,12 in a common housing 8 to which each
chamber 4,6 is releasably secured . Operation of a single trigger 18 causes a volume of
liquid to be pumped from each chamber 4, 6 simultaneously via the dip tubes 20.22 and
nozzles 10,12. The nozzles 10,12 are housed in an adjustable nozzle head 28 which may
be rotated to adjust the liquid output between a jet and a spray of liquid or gel droplets.
The dispensing mechanism is described in detail in US 5,152,461 and US 5,332,157, the

contents of which are incorporated herein by reference in their entirety.

In the present example, the first part 14 is made up to the formulation of Table 1. The

second part 16 is made up to the formulation of Table 2.

The first part and the second part are miscible to produce CIO,. However, they are kept
separate from each other until the point of dispensing, thereby ensuring that CIO; is

formed only within a mixture of the liquids.



0.15 7 PEG 8 Di net hicone, PEG 8 Ricinoleate Zenicone XX (enollient) 0.50 8
Col our As required 5 TABLE 2 Referring now to Figure 2, the liquid from
each nozzawve 2r/@pr4ayed onto a user's hand 24 as a sprayPofi/GRoplsiss or a
jet, by the action of a user's finger gn the trigger 18. The liquids 10 m X
to provide a sterilizing conmposition 26 containing an alcohol (in this
exanple, MVB) and Cl Q2. The user rubs both hands together to mx the

| i qui ds thoroughly and cover his hands with the sanitizing conmposition 26.

In the enbodinent illustrated in Figure 3, the hand sanitizer 2 is a
t ouchl es$FAata AL 5d1 $penser provided 1n a walT-nountjeg cabinet 30. Thé first
chanber and second chanmber 6 are connected to rnrrpcpnndi ng nozzles 10, 12

via separate tubing|within a common housing 8. The |[cabi net 30 has a housing
34 in whigh are NMoUNRehREARIId Fatbr COMPONENTS (NOT [EWYALE | NCl Uding ¢

battery, |la notor and a control unit linked to a praximty sensor 32 at the
bott om of 2t he cabi netSog@m cii)@ltgegzbyl@n(_ﬂéﬂ(epm/ GB2011)/ B%9768 5 - In uge, the
comon hogsing 8 TS %'I\?‘Ié‘tﬂé j3_\ﬁi]ét' MTATTE AR MBY Tt dpusi g 34, and
secured by an upper [jaw e ﬁ& @&e 9|avvnenber 38 whi ch engage

with corresponding features 40 42 on a di spensi ng mechani sm44. In this
exanple, the |ower jaw nenber 38 is g&ﬁ ?QIy connected to the notor (not
shown). When the proximty 5sensor 3 ects a user's hands 24 under the
nozzl es 32,34, the control unit actuates the notor to lift the | ower jaw
menber 3 &‘6H0"F"ar’t” turm i fts—the—engaging featur 02 and—causes—the first
part 14 a 8 second part 16 to be sinultaneously dispensed as a spray|of
fine droplets of i quid. The sprays mx to formthe sanitizing conposition
26 on thesuser—s—hanpgds—=24%; Ii")li’i"l the—user—rubs—both Ngs Lugctllcl to—m X t he
| i qui ds 1ﬂorough|y a98m55W%F6q3@g¥h hands with the g%ﬁi?iZing conposi tion
26. After2the user' >3m&nm®whﬂweﬂbemmnﬂh@Kmmghly saniﬁbaed by covering and
rubbi ng Wth—the—m C“'" AN USer—ay rase—off B.e e —26-

However, | he al coho E%%?%ﬁi ﬂﬁkes the m xture QUIt% golatile and the user
may chooee si nply tpsatdicaidt s hands to dry by 15ejv@poration. Antibi¢tics,

antivira or ot he antimcrobial agents aa=1V; nnfi nall \ be | ncor por ated in
either o 5both of t hBOHG ped part and the second paerSw table agent$ will
be wel | kgown to thpggcefindrdinary skill Tn the arfg 1Exanpl es 1 nclud¢

cationics ;irrphm‘ erlcs and nhpnnl ics. 20 Hunmectantls misturizers ang

fragranced may opti bREFYDiseethisena, bEG-BRiginleater st| H&Pt or (preferably) the
second part, as is PebhickON dhollidie) art per se. Corrosion inhibitors

may be i ncluded in the first part anri/ aor _the secan part for |rmrn\/i=d
25packagi Ag and prof €8Hbn of the dispenser. The epbotRavEed of Tabl e|1
provi ges Tiquids which contai n 25% al conol and, when conbi ned, chiori ne

di oxi de, which we have found provides excel | ent sterilizing properties when
used as a hand sanitizer. 30 The enbbdBHedt of Table 1 was tested for

ef fectiveness against a range of mcroorgani sms using a method in

accordance with EN 13727. Results are given in Table 3.
Referring now to Figure 2, the liquid from each nozzle is sprayed onto a user’s hand 24 as

a spray of droplets, or a jet, by the action of a user’s finger on the trigger 18. The liquids
10  mix to provide a sterilizing composition 26 containing an alcohol (in this example, MMB)
and CIO,. The user rubs both hands together to mix the liquids thoroughly and cover his

hands with the sanitizing composition 26.

In the embodiment illustrated in Figure 3, the hand sanitizer 2 is a touchless dual

15  dispenser provided in a wall-mounted cabinet 30. The first chamber 4 and second
chamber 6 are connected to corresponding nozzles 10,12 via separate tubing within a
common housing 8. The cabinet 30 has a housing 34 in which are mounted electrical
components (not shown) including a battery, a motor and a control unit linked to a
proximity sensor 32 at the bottom of the cabinet 30.

20



WO 2012/ 042243PCT/ GB2011/ 051768 6 - Organi sm Specification (Log reduction)

Contact tine Result Log reduction dirty conditions Pass/Fail
St aphyl ocwocor/04333sec >5. 27 Pass aureus >5 _ 60 sec >5P2T/dER8El/0AT6GE 6538
Pseudononas 30 sec >5.30 5.
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In use, the common housing 8 is disposed within an opening in the housing 34, and
secured by an upper jaw member 36 and a lower jaw member 38 which engage with
corresponding features 40, 42 on a dispensing mechanism 44. In this example, the lower
jaw member 38 is operably connected to the motor (not shown). When the proximity
sensor 32 detects a user’'s hands 24 under the nozzles 32,34, the control unit actuates the
motor to lift the lower jaw member 38, which in turn lifts the engaging feature 42 and
causes the first part 14 and second part 16 to be simultaneously dispensed as a spray of
fine droplets of liquid. The sprays mix to form the sanitizing composition 26 on the user’s
hands 24, and the user rubs both hands together to mix the liquids thoroughly and cover

both hands with the sanitizing composition 26.

After the user’s hands have been thoroughly sanitized by covering and rubbing with the
mixture 26, the user may rinse off the mixture 26. However, the alcohol content makes the
mixture quite volatile and the user may choose simply to allow his hands to dry by

evaporation.

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

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

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.

The embodiment of Table 1 provides liquids which contain 25% alcohol and, when
combined, chlorine dioxide, which we have found provides excellent sterilizing properties

when used as a hand sanitizer.

The embodiment of Table 1 was tested for effectiveness against a range of micro-

organisms using a method in accordance with EN 13727. Results are given in Table 3.



Pass aeruginosa >5 _ 60 sec >5.30 Pass ATCC 15442 Ent erococcus 30 sec

>5.25 Pass hirae >5 _ 60 sec >5.25 Pass NCI MB 8192 Escherichia coli 30
sec >5. 03wDasr/042243 PCT/GB2011/051768
-6 -
Result
. Specification .
Organism _ Contact time | Log reduction Pass/Fail
(Log reduction) . N
dirty conditions

Staphylococcus 30 sec >5.27 Pass

aureus >5 60 sec >5.27 Pass

ATCC 6538

Pseudomonas 30 sec >5.30 Pass
aeruginosa >5 60 sec >5.30 Pass

ATCC 15442

Enterococcus 30 sec >5.25 Pass

hirae >5 60 sec >5.25 Pass

NCIMB 8192

Escherichia coli 30 sec >5.03 Pass

NCTC 10538 >5 60 sec >5.03 Pass

Table 3

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-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
10  has noflash point. MMB is considered to be extremely safe, having no R and S phrases

and Occupational Exposure Limit.

Table 4 summarises comparative drying speeds of mixtures of MMB and water, and
mixtures of ethanol and water. In each case, a 0.1 ml sample was visually assessed for
15  speed of drying. Rates of evaporation were determined by placing a sample onto a
standard filter paper and measuring the time for complete evaporation. The time for
diethyl ether evaporation is taken as unity, and the quoted numbers for each sample are

expressed relative to diethyl ether.
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Table 4

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.
10  Although MMB is used because of its very low flammability and good skin feel, other
alcohols such as ethanol, propanol or isopropanol may also be used in the formulation in
combination with MMB. We have surprisingly found that producing CIO; in the presence of
a substantial quantity of an alcohol does not noticeably result in disagreeable oxidized
products of the alcohol, such as acetaldehyde or acetic acid from ethanol. Without wishing
15 to be bound by theory, we believe that the short time during which the CIO; is in contact
with the alcohol when the liquids are mixed does not allow oxidation of the alcohol to a
level where the smell of oxidized product is noticeable. Moreover, we have surprisingly
found that sodium chlorite is stable in an alcoholic medium containing up to 80% ethanol
for extended periods, despite its being an oxidizing agent. Accordingly, the invention can
20  provide a hand sanitizer which dispenses liquid or gel components that provide the

germicidal benefits of both CIO, and alcohol.

We investigated a number of additives for incorporation in the acidic phase (Table 2) to
reduce potential skin irritation caused by repetitive use of the formulation. The additives

25 investigated were:

Cetyl Triethylmonium Dimethicone Copolyol Olivate
Sunfloweramidopropyl Trimethyl Ammonium Chloride PEG-8 Dimethicone
Succinate

Calendula Officinialis Extract

Methylsilanol Mannuronate

Silanediol Salicylate

Meadowfoam Delta Lactone (Limnanthes Alba)

N —

30

SOk w

35  Each additive was included in the formulation of Table 2 at between 1% and 5% by
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Table 5

While this test does not specifically measure anti-irritancy with respect to reducing

irritation caused by an applied insult, it clearly demonstrates that Meadowfoam delta-

lactone provides an effective anti-irritation performance in at least some subjects.

It will be understood that, since the chlorite and the acid liquids will be mixed on

application to a user’s hands, the anti-irritant agent may be contained in either or both of

the liguid phases.



First signs of irritation 7.3 mnutes 22.0 mnutes No irritation at any
time %of participants with irritation 100 50 o Table 5 Wile this test
does not wWpeoidisemBl y nmeasure anti-irritancy wth respe®CTIGB20HMICT6AY
irritation caused by an applied insult,git clearly denonstrates that
Meadowf oam del t a- 151 act one provi des an effective anti-irritation
performance in at | east sone subjects. It wll be understood that, since
the chlorite and the acid liquids will be m xed on application to a user's
hands, t&"8MPi-irritant agent may be contained in either or both of the
quuid phases. WO 2012/ 042243PCT/ GB2011/051768 9 - CLAIMS 1. A hand

sani tizer conprising: é g a first part conprising a chlorite solution and
contained-in & fandsEngizes ISiNghereby 5it will be di spensed as a first

spray or (aet @ffurétlpsaawcd)m@@mg A dhlorfe 861GRIHarRBEdNtaHMTIR iaSirsiigoenaéd wherebwt i on
and cont ai ner\d secon %Penser wher ebg [t will be dispensed as a
second sr.')tr"ﬁg/ bg i SPE'E‘SecSifaﬁ‘?H"ﬁf A REPE? O HeRh orite and the acid will react

to provide) chlaogddand qblaﬁxctdﬂlﬁ)rbé/ﬁ*@r‘er{ Béid solution fantiSdonBiidd inSa BbeRd dkpenskhe
second part; and where m xture of equal g)gﬁntltl es of the 10first part

and the Y¥EHRY b%“tbeéim@aﬁ%a%% S?%@Qtsf’i@%ré‘?t dby wei ght; and wherein at

| east a part qfhetdig tivd embate émimhéléiﬁﬁm@h@bthibxym&dmnylh@uﬂ@m&wﬁbn (trMVB)

2. A hand _saniti zer accordrlﬁr; to clalm(ﬁln erein the i rst Bart an

second pdifgt PREdH MiXRd WEh t g%%é?“r? "‘@efﬂ” ?d“'i%‘b? i3y ranfiieg o the

EEI ctenerﬂrstbﬁrt%né\trkhtaé&oaaaiaﬁticé@téutn@@f%raéif?afta@oﬁblbaiyrlwfghtm\ﬁhéremhe 4 A
ickener is present in a concentration rom [ . 4.

hand saniti ze|% g’@éb"i‘ B?’h@fatf‘Sa gP'rﬁof‘p“\ﬁﬁ% e Pes- 'F“ithé’ﬁ’u i '° m%ﬁegsecond

part 20each further conprises a gelling agent whereby the aqueous nedia are

each in the farm
A hand sanitizer according to claim 1, wherein the first part and the second part

each further comprises from 0.01 to 1% by weight of a thickener.
15
3. A hand sanitizer according to claim 2, wherein the thickener is present in a

concentration of from 0.1 to 0.25% by weight.

4, A hand sanitizer according to claim 1, wherein the first part and the second part
20  each further comprises a gelling agent whereby the agueous media are each in the form

of a gel.

5. A hand sanitizer comprising:

(@) a first part comprising a chlorite in a gel and contained in a first dispenser whereby
25 it will be dispensed as a first spray or jet of gel; and

(b) a second part which comprises an acid in a gel and contained in a second

dispenser whereby it will be dispensed as a second spray or jet of gel;

wherein the chlorite and the acid will react to provide chlorine dioxide when the

first part is mixed with the second part; and wherein a mixture of equal quantities of the

30 first part and the second part contains at least 15% alcohol by weight; and wherein

at least a part of the alcohol comprises 3-methoxy-3-methylbutan-1-ol (MMB).

6. A hand sanitizer according to any preceding claim, wherein each of the first part
and the second part contains at least 15% alcohol by weight.
35

7. A hand sanitizer according to any preceding claim, wherein the alcohol is present



of a gel. 5. A hand sanitizer conprising: (a) a first part conprising a
chlorite in a gel and contained in a first dispenser whereby 25it wll be
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conprises an acid in a gel and contain in a second di spenser whereby it
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sani tizem, accasr RaritOsdnitizendcr @RS By Sledéding WARH BltibreiRebaBhiialay diltle oOf

t he al cohol KW? 10 10. A hand sanitizer according to any preceding
claim PHS B.east one of the said solutions further conprises an
antiﬂbrritant agent selected fromthe group consisting of Cetyl

Triethyl n Di nethlcone Copol Aivate, Sunfl oweram doprop r t hyl
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anti - rrmtnaﬁbmam&momess@mwmwmnd@ baielnagrta@fﬁcumams Extfact A hand
sanltlzer a Ord'”?a} o claim10 ﬁr wherein the anti-irritant

agent'?i s M&i M?éaé?é’ AYIUEPr8IE S'as"edAo'nﬁt"‘H@daEﬁ MeafeViqag elkysactone

conpri si ndminakineg Abd)adid rhijitirdd &einyawé oF foRPofttBe fotYgaldy.pr ecedi ng cl ai m
di spensi ng sonme of the flrst part and sone of the second part onto a user's

hand, and rubbing the user's hands together so as to mix the two parts and
cover theuserA RampBsttizdr tlcdrimgrte olimi 100 wHexdibitige apsirritant agent comprises

Meadowfoam delta-lactone.
20
12. A hand sanitizer according to claim 10 or claim 11, wherein the anti-irritant agent is

in the acid solution.

13. A method of sanitizing hands, comprising taking a hand sanitizer according to any
25 preceding claim, dispensing some of the first part and some of the second part onto a
user’s hand, and rubbing the user’s hands together so as to mix the two parts and cover

the user’s hands with the resulting mixture.

30



