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STERILANT SYSTEM WITH MULTI-COMPARTMENT DISPENSER

BACKGROUND

a. Field of the Invention

The present invention relates to a sterilant system.

b. Related Art

Two-part sterilising solutions are used in applications where the active sterilising
ingredient is unstable over time. The solution is therefore prepared in situ shortly
before it is to be used. A particularly important sterilising agent is chlorine dioxide
(ClO2), which may be formed from mixtures of various reagents including: chlorite
and acid; chlorate, peroxide and acid; and chlorite, hypochlorite, and a suitable
buffer. Chlorine dioxide has excellent sterilising and bactericidal properties, and

oral ingestion in man and animals has been shown to be relatively safe.

WO 2006/079822 describes a two part sterilant system having two reagents, each
of which is put up in an aqueous medium in its own container. The aqueous media
contain a foam promoter, and actuation of a single trigger dispenses each part as
a foam. Mixing of the foams allows the reagents to react together to form a

sterilant such as CIOs in situ.

CN 201537558U shows a two part sterilant system in a bottle with a trigger
sprayer pump head. The bottle has a first part in a first compartment and a second
part in a second compartment. Each compartment has a dip tube that connects
with a mixing compartment in the pump head. Operation of the trigger first draws
each part into the mixing compartment where they produce a sterilant containing

CIO; and then dispenses the sterilant through a nozzle.

EP 1 889 665 discloses a powered sprayer head which eliminates the need for

repeatedly squeezing a sprayer lever manually, which can be tiresome.

US 6,193,058 discloses a system for dispensing premeasured quantities of

concentrated materials.
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The effectiveness of two-part sterilant systems in conventional trigger sprayers
can be reduced if the spray action does not result in the delivery of an identical
volume of each reagent medium, resulting in an excess of one reagent in the
mixture. Delivery of different volumes is particularly likely to result when the

dispensed media are of different viscosities.

SUMMARY OF THE INVENTION

According to the invention there is provided a multi-part sterilant system as

specified in claim 1. Preferred features are specified in the dependent claims.

The invention allows plural volumes of fluid to be evenly pumped as equal

volumes from two or more sources irrespective of differences in viscosity.

Another advantage of the invention over conventional multi-component fluid
pumps is that it ensures clean delivery of each fluid. Prior art sterilant apparatuses
typically have pistons and require use of silicone oil or a similar lubricant. Such
lubricants can contaminate the fluids being pumped. In the present invention,
silicone and other lubricants are not required, and the fluids being pumped are

isolated from contact with the pump member.



Figure 1 is a cutaway view of a punp apparatus of the sterilant system of

Fi gure 6; Figures 2 and 3 show, respectively, the trigger and the
peri st al two 2psmsosb@rrenber of the assenbly of Figure 4; PCH@B20R/(53154 Vi ew
of the assenbled trigger and peri stal t_i§_ punp nenber of the apparatus of
Figure 1; 15Figures 5a-5c show partial side views of the apparatus of
Figure 1; Figures 6 and 7 illustrate a nulti-part sterilant systemin
accordance w th an asg_ect of the inventiaon; 20Figure 8 shows a nulti-part

steril antB@%t@ﬁfsﬁR'E ONLAR IR INIESer enbodi nent of the invention;

Figure 9 shows a nmulti-part sterilant systemin accordance with a further
enbodi nent of the invention; 25 Figures 10 and 11 show, respectively, a
punp head hendentiont ailheovhdaesifaghed desoubed,- pwr wagt et idxampls yenlgmwitn

accordance . wth urt her. enpodi nent of.the invention; 30Figure 12 shows a
refill c6ﬁf&r?'§q%€’ %SIfP”a‘B%'PBQaWWaI%W t:,C%sui table for insertion into the
contagner housing of Figure 11; WO 2013/030597PCT/ GB2012/ 052154 4 -

containers together, according to a further enbodi nent of the invention,
igure 1 is a cutaway view of a pump apparatus of the sterilant system of

Figure 6;

Figures 2 and 3 show, respectively, the trigger and the peristaltic pump
10 member of the assembly of Figure 4;

Figure 4 is a view of the assembled trigger and peristaltic pump member of

the apparatus of Figure 1;
15 Figures 5a-5c show partial side views of the apparatus of Figure 1;

Figures 6 and 7 illustrate a multi-part sterilant system in accordance with an

aspect of the invention;

20 Figure 8 shows a multi-part sterilant system in accordance with another

embodiment of the invention;

Figure 9 shows a multi-part sterilant system in accordance with a further
embodiment of the invention;

25
Figures 10 and 11 show, respectively, a pump head and a container
housing of a multi-part sterilant system in accordance with a further
embodiment of the invention;

30 Figure 12 shows a refill comprising collapsible containers suitable for

insertion into the container housing of Figure 11;

Figure 13 shows a collar portion of a refill, for securing collapsible



Figure 14 shows a col | apsi ble container suitable for engaging with the
collar portion of Figure 13; and 5 Figures 15-17 illustrate other

enbodi merwe 20f3/a3h%7i nventi on. DETAI LED DESCRI PTI ON 10RefPemrrdBrgios25iegure 1,
a punp apparatus 2 includes a punp head 20, a peristaltic punp nmenber 22,
and a plurality of dispensing tubes 16,18 di sposed through the punp head
20. In this enbodi nent, the perlstaltlc punp menber 22 is a rotor which is
rot at ably housed wi t hi n the p : however, it w_l| be understood

t hat ot her tyﬁ@@twﬁerﬁéi@g%ﬁh&r,ta%omjﬂgt%%@hewm@equmrﬂ@fm%wveﬂaﬁmexarrm e a
15 transl ational punp nenber. In this exanple, two dispensing tubes 16, 18
are provided side by side, for sinultaneously dispensing two |iquids or
gels. Three orFigmee1@erpﬂslaiom@apsibmcm“dailner beitalde doi engdgirg mathi thhe collar
enbodi nents, for S|ngktane di spensi ng a correspondi ng nunber of
fluids. 20 Whé&QTuRY aLFIgH e '%%ristaltic punp nenber 22 acts

si mul ganeously on each of the di spensi ng tubes 16,18, in this enbodi nent
via one or nore inpellers 14. Two inpellers 14a, 14b are illustrated.

Rot ati on of t lrgyesp ntAblstrate ethes embadimentstof dine inventioe. i npel lers 14 to
act on each of the dispensing tubes 16,18 so as sinultaneously to punp a
fluid through each di spensing tube. 25 Each di spensing tube 16,18 is

squeezed OBTANRED DEIGRIPTI®NAgai nst an i nner surface of the punp head 20,
and as the punp nenber 22 turns, the inpeller 14 drives fluid ahead of it

through the dispensing tubes. Because the volume squeezed out by the

de: i i h
TREer el REBBICTL Bl Boptta5esi i bs LG b8 Do
each di speng n@mbéIEZZ,Garﬂ(Barpﬂ!@ahd/I @B@lspénylngd:lﬂmg 6, 1$fmspbsHme1rm$omgh thd)es

16,18 are el asto jc. at least i.n the region where the inpeller 14 acts
upon t hemUMiky @ﬁgﬁéée g\'steﬁ@!bq B@é‘t,r@@ug%r'ﬁté'“@hfévmpdpﬁm% 42 is a rotor

Cr 0SS~ SeGH;an ro'i£'t%BI G pon@rth.ﬁqhsgmyneaa\@oz%&/eggpwm% (FIGLRdp2154

5 - by an inpeller erre di ment, each di'spensing tube 16, 18
i s el ast dinalr otheal types idf spearistaltie pusmgtrhember t2% soeldbbeli usesat, foeaaa(arrthesmenm ng
tube1%6, tr%asnsia?locr)mgl %ulrjnnp' trr?er%bg nt Etrlmjlgté?ample two dispensing tubes 16,18 are
provided side by side, for simultaneously dispensing two liquids or gels. Three or

more dispensing tubes could be used in alternative embodiments, for

simultaneously dispensing a corresponding number of fluids.

20 When actuated, the peristaltic pump member 22 acts simultaneously on each of
the dispensing tubes 16,18, in this embodiment via one or more impellers 14. Two
impellers 14a,14b are illustrated. Rotation of the pump member 22 causes at least
one of the impellers 14 to act on each of the dispensing tubes 16,18 so as
simultaneously to pump a fluid through each dispensing tube.

25
Each dispensing tube 16,18 is squeezed by the impeller 14 against an inner
surface of the pump head 20, and as the pump member 22 turns, the impeller 14
drives fluid ahead of it through the dispensing tubes. Because the volume
squeezed out by the impeller 14 is independent of the viscosity of the fluid within a

30 dispensing tube, a substantially equal volume of fluid is pumped through each
dispensing tube 16,18 regardless of viscosity. The dispensing tubes 16,18 are
elastomeric at least in the region where the impeller 14 acts upon them, to ensure

that the tubes return to their original cross-sectional shape when not acted upon



5In the present exanple, the punp head 20 is provided with a nozzle housing
34. The dispensing tubes 16,18 termnate at a nozzle 36, secured in the
nozzl e howeizng/Bdssvhr ough which fluids from both tubes ace/Ghiepassed. The
fluids may m x substantially at the poipnt of exit fromthe nozzle 36 or
sone di stance before. In other enbodi nents, each di spensing tube tern nates
In a separate nozzle outlet 10so that m xing of fluids does not occur until

after the fluids have been di spensed by the pu ar atus. The exenplified
punp app&aflsimPelies luea rrefer &%M & ??‘ggg‘e' '%lté'ﬁel §6pl1\§3oﬂ9al |y

mount ed te‘PaétBﬁleHH'H?orﬁ}?ﬁg egﬁlré‘%g% oM fﬁﬁsdemﬁdalrﬁeit‘?te‘é'bﬂ &

15urges the trigger to an extended position user ie trlgger 24
t o act uatl® islod aparifasy abnstoughonp menber 22 as will be descrlbed bel ow.
Referring now to Figure 2, the exenplified peristaltic punp nenber 22
conpri ses two opposed drive wheels 40 which are connected together by the

i npel ker §n 14e p?@sem%x%%pﬂé tfh@CﬁJrﬁ@ rﬁ';%‘éthG“'é BRoWdES WithCa hdzReHd Byt h

rat chet surfaces 30 which are upstanding from adjacent transitional flat
sur f aces 4@, dispehstingatidiesi dAAIB terminaler Ah@e no2zlel 3peseevied \n e viazzlean

our face. TouSing 3% RELGR RN, LGE SRR JOD gTK rnsBB BT idy o
symet ri egnigiouvbtamtivly bt 4R pdiKt 6f exievbmaha rozert 3 er some diétaribe dRtbra. pai r of
opposed side arms 44. Each side arm44 is provided with an

i nvar di y-Othercemeadipsnts 28a¢ih dispegatieniie \Rminaies it erapasaier BREZIBOUYEt t he
p“”p1HE”’%ﬁrthétrz%‘&?rjgo@ﬁ&pﬁ?@éﬁ%@%&f@tl&%ﬂ@r 4 4§‘u 8%%12\/8 bte'éﬂ %ar%zo

bet ween t ures

st ages ofthepermat agparafust he punp apparatus. Starting fron1a fuIIy ext ended
position, a user squeezes the trigger 24 which pivots about a pin 26. Each
paw 28 noves over a sloping transitional surface 42 until it abuts a

ratchet The exemplified pump apparatus 2 includes a finger-operated trigger 24 which is
pivotally mounted to the pump head 20 and provided with a return spring 32 which
15  urges the trigger 24 to an extended position. A user pulls the trigger 24 to actuate

the peristaltic pump member 22 as will be described below.

Referring now to Figure 2, the exemplified peristaltic pump member 22 comprises
two opposed drive wheels 40 which are connected together by the impellers 14.

20 The outer face of each drive wheel 40 is provided with ratchet surfaces 30 which
are upstanding from adjacent transitional flat surfaces 42. Each transitional flat
surface 42 slopes evenly between an outer edge of one ratchet surface and an
inner edge of an adjacent ratchet surface. In this embodiment the trigger 24
(Figure 3) is generally symmetric about a vertical axis, having a front portion 46

25 and a pair of opposed side arms 44. Each side arm 44 is provided with an
inwardly-directed pawl 28 for engagement with a ratchet surface 30 of the pump
member 22 when the pump member 22 is housed within the pump head 20
between the arms 44 of the trigger 24 (Figure 4).

30 Figures 5a-5c show stages of operation of the pump apparatus. Starting from a
fully extended position, a user squeezes the trigger 24 which pivots about a pin 26.
Each pawl 28 moves over a sloping transitional surface 42 until it abuts a ratchet

surface 30 (Figure 5a). Further squeezing of the trigger causes each pawl 28 to



surface 30 (Figure 5a). Further squeezing of the trigger causes each paw
28 to WD 2013/ 030597PCT/ GB2012/ 052154 6 - push against a ratchet surface
30 and drwoeotdmoanp nmenber anticl ockwi se as vi ewed. TRCI/GBR2OIVOIYISHI I St
brings one of the inpellers 14a sinultgneously into contact with both

di spensi ng tubes 16, 18, and then causes the inpeller 14a to begin punping
substantially equal volunes of fluid fromeach dispensing tube 5 (Figure

5b). After the trig has been fully pulled and rel eased by the user, the
return s@“ﬁﬁga%znﬁr@g r’i@@h?héu'ff@%&é)ra%%@w?d he tRUrfR MEMBRE 8RH '§?t¢90n,
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adj acent coatathevitrs ofladésp@dsingutlbeg 16481 andgbehscausiesrthe intpelleargantnber
2posrs. BRBTRIRHTAS KB il SR DS wSREESH Bbebhsb s 22
five kat ((P@hrélﬂbf) aAﬁér #e trlg@e?tr'%%rbééfpﬂﬂl'yrﬁme‘éj and@clBHEDE bydthel @erh e

surfaces may be selected topermt reliab punpi ng of small er vol umes of

fluids; frewresanpg éZWInga tmtﬁgger b@@‘rtodtﬁ fUdJlmxt@note@l pagition, rpausinggeraeh onl y

nal {2 QIR LRS BUEP di0YS! BoRS! QLB eG a0 0ald balbl LG oo

desired itrgiseioRal SUHI6E320(Fi dgwbt&gl @ﬂulwﬁdmst@/e?%rs@d dieheratchet sonaded
Figures 6 and 7, a preferre i ment of the |nvent| on provides a

t wo- part 38k &urnnsrthe§9ggerrﬁ netuithite® puﬁ&bm@mts&re?@ daes peeaygsAnd pupging
descypbed cﬁ’é}f | RtahhbF o@)‘éﬁﬁ’ﬂd?ﬂ%?éﬁé#gg&%?é& ﬂ[h%nbuﬁ%ﬂrge?nﬂ‘ges(\soqﬂrf hpes a

first part and "a sec Irs rst container
6 and compnbciseat,f ieash daa@ewhe'eh 40 craaglfwe metbhem surfecese @Mdirpasthe8 i s

in a seco nt ai ne nd co ri se second reagent in a carrie
medi um ﬁﬂ‘?joqqo ’F‘@Ptsr ééaémm Ol Cf?éc%ﬁécﬁédaéhber%ege?teﬁh@rp%rﬁét FQ"@&’ € and
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pref red ere re uce Q102. The, first

Ty, | e T LRSI ShAIHEE oo ol dro 1 issleted dhchro’ odi um
chlori te,de@ngdti,ﬁ@eﬁ@@]gg]gog@g br e 5;;;@) aoL3@queous acid or m xture of
30acids. WD 2013/ 030597PCT/ GBZOl /052154

Referring now to Figures 6 and 7, a preferred embodiment of the invention
provides a two-part sterilant system 12 which incorporates the previously-
20 described peristaltic pump apparatus. The sterilant system 12 comprises a first
part 4 and a second part 8. The first part 4 is in a first container 6 and comprises a
first reagent in a carrier medium. The second part 8 is in a second container 10
and comprises a second reagent in a carrier medium. The first reagent and the
second reagent react when the first and second parts are mixed, to provide a
25 sterilising composition. Those skilled in the art of sterilant formulations will
understand that the first and second reagents may be selected from a variety of
substances. In a preferred embodiment the reagents react to produce ClO,. The
first part may, for example, comprise an aqueous solution of a chlorite such as
sodium chlorite, and the second part may comprise an aqueous acid or mixture of
30 acids.

The sterilant system 12 has a pump head 20 with a peristaltic pump member 22.

The first 6 and second 10 containers in this embodiment are housed in a container



7 - housing 38 which is secured to the punp head 20 by neans of a securing
feature 48 on the punp head which engages with an internal surface of the
cont ai nerwbaos¥03g5938. | n one enbodi nent, the securing fear@Boizsaishocki ng
push-fit, and once the contai ner housi_n,g_ is engaged, it is not renovabl e;
the sterilant system12 5 is disposable and will be discarded once the
contents have been discharged. In alternative enbodi nents, the container
housi ng 38 and the containers 6, 10 can be exchanged to germ’t_ refilling of

the cont é}@]g@!nw%mi%is Eonred ey head £& oy i@n%Pg ERSHARP f%ereleh
! e Y st 3 ! | o
ext encl Natgf bRMhb! Rurh!dd which gﬁgggataéggﬁﬁgnt.méwa B%ﬁ%@%mh@ﬁéﬁﬁer e

second cont ai ner as a secon spensing tu exten romits
i nterior haudingi 88osednehembgdimdre, thersebedny Z8atukthé at loekipgr psshafit,iandounp

m 22 i t d . ting t tri 24. th
oot s it cbalne Hav T R qrtBed i€ ph ridudiSiné sterlifg SEmaE he.
secong- pag Hiéﬂo@ﬁ@%sélﬁ‘@ Wil d8caeqdessd -tf{é?eomeht‘s have ’b%%ﬂrc%&?arbéd.':irg_‘” €s

1-5, so as sinmultaneously to punp substantially equal volunmes of “the first
part 4 adtetnaiiveeyphddiprants.sthescentsimeaynoseingf 3¢ iagdi e eitaigers 6atD ¢an t hi s

enbodi nent, fi - . Spensi t 16 and the second-part 20
di spensi 2’8 ?{f@gr‘%&iﬁBgﬁﬁhﬁ%@ﬁ@jof@%&c}?ﬁﬁgt their free ends to a nozzle 36
t hrough which is punped a m xture of the first part 4 and the second part 8

when theﬂpunaﬁrrerrber 22 is actuated. In the enbodi nent of Figure 8, each

di spensi rdet sk castainerifabas esfirshar slispensyuniutsn 1 exiensgting fent ity sitefar t and
t he ggco ' - f Ll [ will
pe. m ded o8 G po St HPUIRT BB 20 St BocHa LS BIR 10184 3 S8Rl hen
t he syst gari dispersing @il 8 iexegnding frandits intarm@r anddispbséd éhrolgh the puwippe

when the syst i s used to sterilize a surface, for e |le a surface in a
hospi t al *@@dof&e\f\ﬁ‘@ﬁi BoRETSANE AT AREMPEr ¢f |15 aﬁ&%ﬁarakg}g?éiséa QAPRERUNGAi t hi n
practi calkpd i+ n ! i ; OME or

G il ¢ ancateBO%; 220 BERRS oGl e PoTaHE iR ERequdy Ty Lo SR IR 2
vari ety diisptinsireg tutie rl6agrehtise sedoond-pangdisgessing tobeatidli a$ desctibedbavith

conbi ped at or shortly before the point, of de|livery. Thus, .co nent s, whi ch
i I auaPleySiieg dSqb il E5p et Srbuiiiechilv S iymBe St RRIRE HokA
stored i RoleL Ot MOFCEYREY SR H2/sRe8A®harBs-asSaldPraP B0t ORI NE! gaRyYr be
enployed in the nmulti-part system A practical Iimt of up to about 10

di spensi i@Mubes and associ ated containers is envisaged; for exanple 4-6
tubes, or for particularly conplex systens, 7-9 tubes.

In this embodiment, the first-part dispensing tube 16 and the second-part
20 dispensing tube 18 are connected together at their free ends to a nozzle 36
through which is pumped a mixture of the first part 4 and the second part 8 when
the pump member 22 is actuated. In the embodiment of Figure 8, each dispensing
tube 16,18 has its own nozzle 36a,36b so that the first part and the second part
are pumped as separate sprays or jets of fluid which will be mixed in situ, for
25 example by a user rubbing his hands together when the system is a hand sanitizer
or hand cleaner, or with a cloth or wipe when the system is used to sterilize a

surface, for example a surface in a hospital or other clinical environment.

It will be appreciated that, within practical limits, any number of dispensing tubes
30 may be employed for simultaneously dispensing a plurality of fluids. The invention
allows a variety of different reagents and/or ingredients or additives to be
combined at or shortly before the point of delivery. Thus, components which

individually have desirable properties but which may be unstable when stored in
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solution together may be employed in the multi-part system. A practical limit of up
to about 10 dispensing tubes and associated containers is envisaged; for example

4-6 tubes, or for particularly complex systems, 7-9 tubes.

Referring now to Figure 9, an embodiment of a multi-part sterilant system 12 is
illustrated. This system is similar to the system of Figures 6-8, but includes a third
part 52 in a third container 54, with a third dispensing tube 56. Equal volumes of
each part 4,8,52 are simultaneously dispensed when the trigger 24 is squeezed,
via respective nozzles 36a,b,c. The first part and the second part may include
reagents which react when mixed to provide an oxidising sterilant composition, for
example ClO,, and the third part may include additional components which may
not be stable to long term exposure to either or both of the reagents. In this
example, the third part comprises an alcohol, notably isopropanol, which provides
additional antiseptic functionality. Other alcohols, or mixtures of alcohols, may be

used.

To increase the proportion of alcohol, or other desired component, in the
dispensed mixture, it will be appreciated that additional dispensing tubes may be
used. For example, a fourth dispensing tube may be used, and both the third and
fourth dispensing tubes may be used to dispense alcohol, providing up to 50%
alcohol in the final mixture without alcohol being present in the first part or the
second part. A fifth dispensing tube permits up to 60% alcohol to be dispensed,
and use of 10 tubes permits up to 80% alcohol to be dispensed. When a plurality
of dispensing tubes are used to dispense the same component, for example
alcohol, this component may optionally be provided in fewer containers than the
number of dispensing tubes for the component. For example, a single container
may be used, in which two or more dispensing tubes are disposed. For efficiency,
the volume of such a container is preferably increased in proportion to the number
of associated dispensing tubes so that each container is emptied after the same

number of operations of the trigger.

Each container 6,10, 54 may be provided with a vent tube to connect the top of the

container’s interior to atmosphere to allow pressure equalisation within the



We have found that the size of the punp head needed may be reduced by using
a 10 plurality of first-part dispensing tubes 16 and second-part

di spensi ‘yotoi3as0w8. By using a plurality of dispensingPCulsmo(dose1sexanpl e,
two or three) for each part, each tube gmy be of narrower internal and
external dimensions for delivery of the sanme volunme as is achievabl e using
a single tube of l|arger dinensions for each part. The narrower tubes can
conformto a smaller radius than w der tubes, which 15 allows the radius of

the peri $PRIAING BUHIO RARUMRIDG HIACHTH! M¥ENLEIRES BiYCBP RISKIERE: WEN 2
CedaCes, isRkieRi Val R Bhsird il dir 230 QfEF BLERuGRGRNDY BRt Hrolh he Yo ﬁ{ 'ty

of dlspen3|ng t ube may oused In a single container; alter atlve
pl ural it yulogs. fAIteanaln,\cadiy aea@rsorﬁamed/rmy be xotidpsiblet so teatsasl luidey ptmmped

o ev: ot SRS Ve AU Shalae, HRPSER ARGl PR AR 1

15. F59urc%ﬁaésﬂbl"e0b Zbélhgwfcﬂfﬁwéi‘ixm ea Q‘fex"PoIéﬁmtlntia'terl%\ﬁ‘réucfht ! baEHln Sp!lé%ﬁdf@
i ncl udi ng col | apsi bl e contai ners Is as describ

pr evi ousinyatgrial, iafchyaetie pf being meﬁglntguib@sblgaoms 0r5’6|d@(tf@rnéka@1pfer om a
base porfP ﬂgng %; I1;]he punp 25 head 20. The container housing 38 is sized
to recei v& PP conponent 60 as descri bed bel ow and i ncl udes an openi ng
62 at a top of the hou5| ng 38. The container housing 38 is preferably nade
froma substanti al | |d mat eri al, although the 30contai ner housing 38
may be atVedaye f@@mg tha |99é@ﬁcﬁfﬁﬁﬁlp@m&heﬂi‘é%@d@@WWI’G@WWFQ@ t he

housii§g JMlityortSt-BAHRIHRALingube ¥ P62 P s 3R AR LA Qrebofb. By
using a plurality of dispensing tubes (for example, two or three) for each part, each
tube may be of narrower internal and external dimensions for delivery of the same
volume as is achievable using a single tube of larger dimensions for each part.
The narrower tubes can conform to a smaller radius than wider tubes, which
15 allows the radius of the peristaltic pump member 22 and pump head 20 to be
correspondingly reduced, making it easier to hold and operate. Each type of the
plurality of dispensing tube may be housed in a single container; alternatively a
plurality of first containers 6 and/or second containers 10 may be provided. An
embodiment which uses two first-part dispensing tubes 16a,16b and two second-

20 part dispensing tubes 18a,18b is illustrated in Figure 15.

Figures 10 to 12 show an example of a multi-part sterilant system including

collapsible containers. The pump head 20 is as described previously and includes

three dispensing tubes 16, 18, 56 extending from a base portion 58 of the pump
25 head 20.

The container housing 38 is sized to receive a refill component 60 as described
below and includes an opening 62 at a top of the housing 38. The container
housing 38 is preferably made from a substantially rigid material, although the

30 container housing 38 may be at least partially deformable, at least to permit
engagement of the housing 38 with the pump head 20.

Figure 12 shows an embodiment of a refill component 60 including a chassis or



- 10 - collar portion 64 and three collapsible containers 66, 68, 70. The
col | apsi bl e containers 66, 68, 70 perform substantially the sane function
as the combDanrsa3sssé, 10, 54 previously described and, i rCpagB202Ul52r54 each
cont ai ner 66, 68, 70 includes a reagentyor part of the mul ti-part sterilant
system Each of the containers 66, 68, 90 5is preferably made froma thin
wal | of a plastics material such as polyvinyl chloride (PVC). An openlng

(not showﬁgg}il in an u%ﬁner r ﬁl on of each of the caontajners 66, in
fluid cofRLdi CRAYWH SR aRd dhreg Sptiapsiblgcontainges &8 | &6 Z)ertTB% Q?JJGPS'UG

Pr ef er abl 74035 d_[%?n rtures
72 as thed5 r%ér{ﬂgrrsez)? cont |enr§5r}£ﬁ %%&tggt,lél%[{hg e %E&?@ﬁa&@? arnéglﬁqgﬁé;tged
such t hatf inﬁérpreheuelpejesngbed anthie partic@aneaachG®nt@ser 66, &8,e/ Gincpded an t h

t he apertures 72 ont

h i i |
e G A e G BTN T 2@ ant Byst, JE e Rt fr Bl 85 B,
Secur §s tlé‘ﬁré?élrﬁ-bw Rfdde fréom g Falvof atﬂ§§t|é§1ﬁa@ér$d?%0§h 3 6dvl‘ﬁ§ﬁyl chiorife 18,
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of 30nore volatile reagents euse In the sterilant sys
2013/ OSO%HECIW)@BCEQISGBszthe contalners in such a way that the dispensing tubes
15 16, 18, 56 may be inserted into the containers 66, 68, 70 through the apertures 72
in the collar 64, preventing cross-contamination of the dispensing tubes 16, 18, 56

when replacing the refill 60.

The sterilant system is assembled by lowering the containers 66, 68, 70 into the
20 container housing 38 and inserting the dispensing tubes 16, 18, 56 into the
containers 66, 68, 70 through the apertures 72 in the collar 64. The collar portion
64 engages with one or both of the base portion 58 of the pump head 20 and the
opening 62 of the container housing 38, such that the containers 66, 68, 70 are
substantially suspended within the housing 38.
25
As liquid is drawn from the containers 66, 68, 70, through actuation of the trigger
24 and pump member 22, the containers 66, 68, 70 collapse. This provides a
system that minimises or prevents the evaporation of liquid and the release of
odours from the containers 66, 68, 70, which is particular desirable in the case of

30 more volatile reagents that may be used in the sterilant system.

It is envisaged that the pump head 20 and container housing 38 will be reused,

and the refill component 60 replaced as described above. It is, therefore,



preferable to supply the refill 60 with a seal 74 covering the apertures 72
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furthest froma body 88 of the container. 20The neck portion 84 and lip 86
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and storage, a bung 88 may be inserted into the top of the neck portion 84.
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collapsible container 80. The collapsible container 80 (Figure 14) is substantially
15 the same as the collapsible containers 66, 68, 70 previously described. The
container 80 includes a neck portion 84 extending from an upper region of the
container 80, the neck portion 84 having a lip 86 around a top edge furthest from a

body 88 of the container.

20  The neck portion 84 and lip 86 of the container 80 are sized to be received within a
slot 82 in the collar 78. When the neck portion 84 is fully engaged in the collar 78,
the lip 86 rests against a surface of the collar 78, allowing the container 80 to be
suspended from the collar 78.

25 To seal the container 80 during transport and storage, a bung 88 may be inserted
into the top of the neck portion 84. This bung 88 can then be removed during
assembly of the sterilant system to allow a dispensing tube 16 to be inserted into
the container 80.

30 Referring now to Figure 16, a foot-operated embodiment of the invention is
illustrated. This permits the weight of the pump mechanism, including reagents
and containers 6,10 to be supported on the ground, allowing a user to carry only

the pump head 20. In this embodiment, the peristaltic pump member 22 is
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operated by the action of a user’s foot on a footpad 65 which is return-biased by a
spring 67. A spring-loaded catch 69 on the end of the foot pad pushes the pump
ratchet to turn the pump member. The containers 6,8 are removable and
replaceable, and are connected to tubes in the peristaltic pump member 22 by a
connector 71 on the containers and a corresponding connector 73 on the pump
member. The pump head 20 receives pumped fluids via a supply hose 59. In this
embodiment, the supply hose 59 is detachable from the footpad and connectable
via a hose plug 61 and hose socket 63. The hose 59 may be detached for

replacement or cleaning of the pump head 20.

In the embodiment of Figure 17, an alternative hand-operated trigger lever 75 is

used to drive the peristaltic pump head 22.

The invention allows plural volumes of reagents to be evenly pumped as equal
volumes from two or more sources irrespective of differences in viscosity, to form

a sterilising composition.

Another advantage of the invention over conventional multi-component fluid
pumps is that it ensures clean delivery of each reagent fluid. Prior art sterilant
apparatuses typically have pistons and require use of silicone oil or a similar
lubricant. Such lubricants can contaminate the fluids being pumped. In the present
invention, silicone and other lubricants are not required, and the fluids being

pumped are isolated from contact with the pump member.

Although the invention has been described with particular reference to a
disposable sterilant system, it will be understood that it is not limited to this
embodiment. Instead of a finger-operated trigger, the peristaltic pump member
may be actuated by a motorised trigger. The trigger may be manually operated by
a user, or may be operated automatically in response to a proximity sensor
detecting when an object is brought sufficiently close to the nozzle or nozzles.
Such embodiments may include a counter-top dispenser, an automatic wall-

mounted dispenser, and a personal (body-mounted) dispenser.



- 13 - It is appreciated that certain features of the invention, which are,
for clarity, described in the context of separate enbodi nents, may al so be
provi ded wo 20m303%at i on in a single enbodi nent. Conver s@eCy/GB2ary 4
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suitabl e combination. - 14- CLAIMS 1A multi-part sterilant system
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t he secong reagent will react to provi a sterilisi conposi tion n the
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punp ne r.;, 10t first cant vin rst art di i ng tube
Bt bnar ndHie 10 or s GRSSAARE n i elte R ot g dle SouiRsTRERR ey o158 he
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peristaltic punp nmenber when actuated acts on both the first- 15part
di spensi ng tube and the second-part dispensing tube so as sinultaneously to
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CLAIMS

1. A multi-part sterilant system (12) comprising:

a first part (4) comprising a first reagent in a carrier medium in a first
container (6,66,80);

a second part (8) comprising a second reagent in a carrier medium in a
second container (10,68);

wherein the first reagent and the second reagent will react to provide a
sterilising composition when the first part (4) is mixed with the second part (8);

characterised by:

a pump head (20) having a peristaltic pump member (22);

the first container (6,66) having a first-part dispensing tube (16) extending
from its interior and disposed through the pump head (20);

the second container (10,68) having a second-part dispensing tube (18)
extending from its interior and disposed through the pump head (20);

wherein the peristaltic pump member (22) when actuated acts on both the
first-part dispensing tube (16) and the second-part dispensing tube (18) so as

simultaneously to pump equal volumes of the first part (4) and the second part (8).

2. A system (12) according to claim 1, further comprising a pawl (28) and a
ratchet member (40) for driving the peristaltic pump member (22), the ratchet
member (40) provided with a plurality of ratchet surfaces (30) which are

engageable by the pawl (28).

3. A system (12) according to claim 2, wherein the peristaltic pump member
(22) is provided with 4-30 ratchet surfaces (30), preferably 4-20 ratchet surfaces
(30).

4. A system (12) according to any preceding claim, wherein the system is
incorporated in one of a counter top dispenser, an automatic wall-mounted
dispenser, a foot-operated dispenser, a hand-operated dispenser, and a personal,

body-mounted, dispenser.
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5. A system (12) according to any preceding claim, which has from two to 10

dispensing tubes.

6. A system (12) according to any preceding claim, further comprising:

a third part (52) comprising a fluid in a third container (54,70);

the third container (54,70) having a third dispensing tube (56) extending
from its interior and disposed through the pump head (20);

wherein the peristaltic pump member (22) when actuated acts on the first-
part dispensing tube (16), the second-part dispensing tube (18) and the third
dispensing tube (56) so as simultaneously to pump equal volumes of the first part
(4), the second part (8) and the third part (52).

7. A system (12) according to claim 6, wherein the first reagent and the
second reagent will react when mixed to produce an oxidising sterilant
composition, and wherein the third part (54) comprises an alcohol or mixture of

alcohols.

8. A system (12) according to any preceding claim, wherein the first container

(66) and the second container (68) are collapsible.

9. A system (12) according to any preceding claim, wherein at least two first-
part dispensing tubes (16) and at least two second-part dispensing tubes (18) are

provided for dispensing, respectively, the first part (4) and the second part (8).

10. A system (12) according to any preceding claim, wherein the first reagent
and the second reagent react to produce chlorine dioxide when the first part (4) is

mixed with the second part (8).
11. A system (12) according to any preceding claim, wherein the first container
(6) and the second container (10) are permanently secured to the pump head (20)

so that they are not refillable.

12. A system (12) according to any of claims 1-10, wherein each container
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(6,10,54,66,68,70,80) is provided in a housing (38) which is releasably secured to
the pump head (20).

13. A system (12) according to claim 12, wherein each container (66,68,70,80)
is collapsible and is secured to a collar member (64,78), the collar member (64,78)
having, for each container (66,68,70), an opening (72) which is aligned with an
opening of the container to receive a corresponding dispensing tube (16,18,56)

when the pump head (20) is attached to the housing (38).

14. A system (12) according to claim 13, wherein the open end of each
container (80) has a neck portion (84) and a lip (86), and wherein each opening in
the collar member (78) is dimensioned to support the lip (86) of a container and
has a slot portion (82) which extends to an edge of the collar member (78) for

slidably receiving the neck portion (84) of a container.



