WO 2010/ 056853PCT/ US2009/ 064194 APPARATUS AND METHOD FOR M XI NG AND

DI SPENSI NG Fi el d of the Invention 100011 The present invention relates to
a met hod woaosppessat us for m xi ng two substances and di spernsseevg/ot41e4 m xed
substances. Mrre particularly, the present invention relates to a m xing
and di spensing systemutilizing a punping systemfor m xing two substances
and di spensing the m xed substances to a desired | ocation. Background of

the I nvention 0021 .A.Nn r ' VEy ed to
separately sto#ig?aﬁié@BgﬁgﬁgééﬁgHﬁgg%ﬁgaﬁﬁﬁgbﬁwg“?ﬁ@g?ﬂﬁﬁgi o be m xed
together prior to being dispensed. One technique for mxing the substances
is shown, '"by instance, in U S Pat. No. 7,137,531 to Arghyris et al. This
pat ent di scl oses a system having two seal ed flexible bags containing two
ki nds méidfdfuhedbnvandoa punp for mixing the fluids. The punp di spenses the
fluids separately or m xed. Anong other things, these containers, however,

are napo@eyifiRblEschemvBhxd e andiodl aRERYI MY HPBSHRNGE fidih awbaugaamel une
such as 200 liters. 100031 In addition, al cohol have been used in clean

room envy ‘rsgfgirsrﬁ M Re HOLe BBV ERT 140 pARCaRHAMhE B KeMBRI QUSH A8YLE RS mixing
i nst rument’s, gﬁoves, i ncom ng conpoRents, critical product contact

surfaces, critical non-product contact surfaces, a ? ‘P s, e used
i nsi de tW&F@P@ﬁﬁmﬁéﬁﬁFmAﬁﬁﬁﬁﬁTl?Wﬂ?% syEendPT A é(féﬂé‘%gﬁfg%hﬂggﬂlg¥ng
sterilized by the end user on-site in volumes that were limted due to the
f I ammabl &eriatgd sUstanepdoa kel l09tils required that the al cohol be sterile
filtered in a Cass 100 environnent (clean roomor clean hood) into a

pr e- st Badlder owwdl] gk I lomphi ch is generally known as "aseptic" processing,
and stored in clean and sterile environnents. The end user woul d Formnul ate
t he alohyl Atmanttee odesinta@drs have been developed to separately store two substances and

allow the two substances to be mixed together prior to being dispensed. One technique for
mixing the substances is shown, for instance, in U.S. Pat. No. 7,137,531 to Arghyris et al.
This patent discloses a system having two sealed flexible bags containing two kinds of fluids
and a pump for mixing the fluids. The pump dispenses the fluids separately or mixed.
Among other things, these containers, however, are not suitable for mixing and dispensing
substances of a large volume such as 200 liters.

[0003] In addition, alcohol have been used in clean room cnvironments for many years to
decontaminate various devices, instruments, gloves, incoming components, critical product
contact surfaces, critical non-product contact surfaces, and surfaces that are used inside the
clean room. Alcohol (which is not naturally sterile) was being sterilized by the end user on-
site in volumes that were limited due to the flammable nature of the alcohol. This required
that the alcohol be sterile filtered in a Class 100 environment (clean room or clean hood) into
a pre-sterilized container, which is generally known as “‘aseptic” processing, and stored in

clean and sterile environments. The end user would formulate the alcohol to the desired



WO 2010/ 056853PCT/ US2009/ 064194 | evel s, filter-sterilize it in the area
into pre-sterilized containers, and draw it off on an as-needed basis. In
addi t i on,wohe1tses581 i zed al cohol coul d becone cont am natrew/ustaonc4ise, so
that clean roons generally were not able to keep a supply of sterilized
al cohol for long periods of tinme. The sterilization of alcohol was a
time-consum ng process that detracted fromthe other work being performed

inthe c 041 enlcal Pns such as hen I cIea ers,
uat or naly S iBRSHEA0 SHSe Do TR AL BHER AR PASLRI i ofsB

hydr ogen per X|de have als been used | cIe n room environments.

ny/p. cgl | ve%de Restht naddiiogs thepisgidizedalgp ICOB]Sﬁ?ﬁB?fé‘ﬁF%“%ﬁ“é“aFﬁ T 5% RO {0t er
on-site and on-demand to provide diluted disinfectants. However, this
manual nelrimpoprsasesally sverabarablatodwesp wsupply of stebbresbatechol Yo long periods of
2010/ 056853PCT/ US2009/ 064194 Sunmary of the Invention [OM It is therefore
an obj ectimef ThBetetinyaivhicdaldodolpkavi dteaonduming peovdssthataRnactod fivysthe mther
suitable for large volunes. It is a further object of the invention to

provide oM pdifgp@Ninidli $PARIAM rS¥at em that provides a cl osed systen1that
is termnally s er|I|zed for use by an end user in a clean room is a

furth | t i a ed
for udngy Rl o8 Ob%ﬁF R N b Rt fo?@f@@*
provi de a_di stem t hat |red substance.within a

ol ean r B ﬁge@%@ RevCe: g dng By Oeﬁ'épsmq% FitlDeres) B Iplse o9 ¢ he
clean room, 10006] In the present inventiagn, .a nethod for WIXIn and

di spensi A OREEsTThs DRI FepceptEssaidtheseehemical camPRRTIYAE MHE gﬂfl&fpgfab%r
providing a first container containing a first substance; providing a
second comtié mwtorcdamaidiongodds ddwad dsutiettame élovrsyithiis rrrgmaalpuwpigs@rgt:@m
connecting the punping systemto the first and second containers; operating
t he punpisdylsiremeivecamdiunectdoand | rst substance with the second subst ance by
punpi ng the first substance fromthe first container into the second
cont ai ner; operating the punp systemto circul ate the conbi ned substance to
generate a m xed substance; and operating the punp systemto di spense the

m xed subst ance.



100071 The present invention also provides an apparatus for m xi ng and

di spensi ng two substances, which includes: a first substance a first

cont ai nerwbani1oossgsai ni ng a first substance, a second cCORCRIUSRE09/064194
contai ning a second substance, a feeding tube, and a punpi ng system
connected to the first container, the second container, and the feeding
tube; wherein the systemconprises at | east three nodes of operation:
conbi in: t he fi it and second subst ances into one conbi ned substance,

m xi nGguiHRAYofthe INVEnBON, o oo and di spensing the WO
2010/056853PCT/U82009/064194 m xed substance; and wherein the punpin

syst etd05] ddmptheteTers Pepbiseingl His @yentionsto proviss mé@goan%sép%{ﬁr@nsyg

di spense the m xed substance to the feeding tube. 100081 The present

i nvent i owitabledor hopadelsmgsddyisce fartibr mbidebdf flor insemian fozpragide ianmixaeg agd t he
steps of: providing a first container with a first substance; providing a

second Cdigpealsmgrs yseihh@ ppedenct duhitsgnes) thatdnnesinallg stdritizbd fatusebnbaiener to
t he second container with at |east one tube; enclosing the first and second

cont ai nefs ﬂpgctelaﬁr@(gml a2Rta ARGt BhRcd &F ML ihRABLN OB RRE a GJsRHh Bkt idFreat

| east one Bag to orn1a contal ner enclosure; and sterilizing the conﬁzlner

encl os “ra‘?sscmt\ﬁod A1 AULBOTRAEGT L2 A0 98It Joflct BPIRL ERLEBS & pldifue a

Dr awi

dispensing system that provides a desired substance within a clean room and does not detract
from the other work being performed in the clean room.

[0006] In the present invention, a method for mixing and dispensing two substances is provided.
The method includes the steps of: providing a first container containing a first substance;
providing a sccond container containing a second substance; providing a pump system;
connccting the pumping system to the first and second containers; operating the pump system
to combine the first substance with the second substance by pumping the first substance from
the first container into the second container; operating the pump system to circulate the
combined substance to gencrate a mixed substance; and operating the pump system to
dispense the mixed substance.

[0007] The present invention also provides an apparatus for mixing and dispensing two
substances, which includes: a first substance a first container for containing a first substance,
a second container for containing a sccond substance, a feeding tube, and a pumping system
connccted to the first container, the second container, and the feeding tube;, wherein the
system comprises at least three modes of operation: combining the first and second

substances into one combined substance, mixing the combined substance, and dispensing the



[00091 Fig. 1 is a mxing and di spensing apparatus with flexible pipes
according to an exenpl ary enbodi nent of the present invention; [0010] Fig.
2 is a noweam@bssed il lustration of a portion of Fig. PCTAGGMReHDPY. 3 1S
a m xi ng and di spensi ng apparatus with hard pi pes accordi ng to anot her
exenpl ary enbodi nrent of the present invention; and 100121 Fig. 4 is a
contai ner encl osure of the m xi ng and di spensi ng apparatus on a pall et

according. t t her exempl ary enbodi ment of. the sent. in i

5010/ 05085 SPEBB0UTORRTSH s rREDE Baderp oL Bettorr s gt it
Enbodi nent s _0013! In describing a preferred ﬁ. odi nent of the invention
i |1 ust r anedesiol operalion ad Herense Pednined sybsimea i) B yeading e resorted to for
the sake of clarity. However, the invention is not intended to be limted

t o t h¢0Bedht ipreseet myestoors else cidddesandevite asd noethal (ndéerdtzon indading dleh

specific termincludes all technical equivalents that operate in simlar

manner t@eRCGIOpILIdsH) & fisdt Fbht@ncPWiRQSErst substance; providing a second container with
a sccond substance; connecting the first container to the second container with at least one
tube; enclosing the first and second containers and the at least onc tube in at least one bag;

closing the at least onc bag to form a container enclosure; and sterilizing the container

enclosure.



100141 Turning to the drawings, Fig. 1 shows a m xi ng and di spensi ng
apparatus 10 in accordance with an exenplary enbodi nent of the present

i nvent i orwOothw/@pgsar at us 10 i ncl udes, anong ot her el enerCI/USa00io64ab4 smal |
cont ai ner 20, a second |arge container 30, a punping system 40, and a
feeding tube T2. The first container 20 contains a first substance Si and
the second container 30, larger than the first container 20, contains a
secong s&istance SZE!THg EL ing system40 is connected to the first

cont ai Lt AXdMESi ner 30, and the feeding tube T2. As will be
described in nore detail below, the punping system 40 has the function of
conbi MOUHG] Fie 11ip p sixREENd SEPRESIRLHETE eIl ;f/‘lefs@ IRG 4REIHNE QRNSEREPRR
fromthe first container 20 into the second container 30, circulating and
m xi ng tdmebabmbntrddhsplestninoentiand di spensi ng t he conbi ned substance to a
desired location via the feeding tube T2. [0015] The first container 20

i ncl ugeELor FROdYs 2 @b deiledthis@itionaZal rizéh ofHg. f,i rst container 20 may be
made of a durable material, such as high-density pol yethylene (HDPE), to

cont auﬁbﬁﬁi T 9tiect hilfof i UiHURIAAREFarbRET G- hafd Sifds’ flcofits t@ngBmel can

be concentrate sanitizers, disinfectants and sporicide which, when m xed
wth water 0. not_r i . f.or  exte d tinme periods such as beyond
30 days.e g §HbP8§$%%e¥ﬁ¢3$$§ﬂ%§¥%ﬁ§%’ can be phenols, WO

2010/ 056 °CT/ US2009/ 064194 cl eaner s, quaternary anmoni uns, hydroge

per ox MHE GGk > dpEvHEaHT EnSienae GF B drGEn “Ho SR BunE FHBTAT THb Joglisha
container 30 includes an outer |ayer 32 and an inner drum 34. The inner
drum 34 #serngto dnatheg erennigy apwdynend of thgyaesegbinvgtiil. a t hin space of

i nsul ation therebetween. The outer |ayer 32 nmay be nade of any durable
material such as plastic or netal. The inner drum 34 is also nade of a
durable material to protect the substance therein. The top of the second
contai ner 30 includes an input neck 46 and an output neck 48, each of which
is sealed by a device, such as a cork. Inside the inner drum 34, an input
pipe 36 is attached to the sealing device at the input neck 46 for

recei ving substances in the second contai ner 30. As shown in Fig. 1, the

i nput pipe 36 is approximately half the height of the second container 30
to |l ead the received substances to the mddl e section of the second
container 30. The inner drum 34 al so has an output pipe 38 attached to the
out put neck 48. Wien the substance inside the second container 30 is drawn
or punped out of the container, the substance goes through the output pipe
38. Accordingly, as shown in Fig. I, the output pipe 38 preferably extends
almost to the bottom of the second container 30 such that substantially al
of the substance inside the second container 30 can be punped out. The

i nput pipe 36 and out put pipe 38 may be flexible or hard. They can al so be
made of rubber, plastic, nmetal or any material suitable fbr the substances
contained in the second container 30. 100171 The second contai ner 30 al so
i ncl udes an exhaust pipe 50 attached to the output neck 48. A valve V5 is
connected to the exhaust pipe 50 to open and cl ose the exhaust. Wen the
valve V5 is open, air is drawn into the second container 30 to allow the
substance inside the container 30 to be easily punped out through the

out put pi pe 38. Wien the second container 30 receives a substance through
the input pipe 36, the valve V5 nay be closed. The top of




WO 2010/ 056853PCT/ US2009/ 064194 t he exhaust pipe 50 is attached to an
exhaust cap 52 having a filter in order to prevent dirt fromgetting inside
t he secomslocormassser 30. [ 0018] The second contai ner 30PCI/Usc@basabd y

| arger than the first container 20. However, the first and second
containers 20 and 30 can be made of any sizes to accommpbdate the substances
contained therein. In Fig. 1, the first container 20 may be a snal

container. far oz to 128 oz, or a slightly
biggeiﬂiﬁkﬁ% : o6 FOFTHTES O centrate up to 375 oz. The second
container 30 is a 200-1jter or 55-gal

a n.cont.ai ner, en the first an
second?Udhinfeseriing@ prafsrigd gmppimegt 0{'%@ I%\yg{l%qﬁ%trm\/\ggh@e ngeéaect'gc 700
| bs. Furthernore, the first and second containers 20, 30 nay have any
shapes. teoninelogyptill betrbortsd tofd thosukaiofelari80 dawmevss theuvamigu iamobintended
cylindrical. 100191 The punping system 40 includes a punp 42, a main tube

TI, and oy liMﬁbd/ﬂSth\élgFVéiﬁEQénﬁsegﬂicﬂédtaQ abfhet &lioweaindetstiod thitadachepscific
through the main tube T1 and the punp 42. The first valve V1 is attached to

the firsg.qontaldean tg&nﬁm cQNEERE 1Rk obbiSteMRisPnil d#Banhér {RicchBbRas gangirﬁge

first substance SI in the first container 20 into the main tube Ti
first va‘M§m¥l may be built into the first container 20 such that the first
val ve V1cones with the first contai ner 20 whenever the first contai ner 20

isre C The second val ve V2 is connected bet n the first valyve.Vl
ond" ¢ IOOGE uring 157 081 ViR G £1 Y doLTaRE e, SRR PR e A8 r s
container 20 to the punp 42 and into the second container 30. Once this is
done, t hicepidagee wathyan gxenglapy sewgdigent [phirthe meeseniyinvantion. ¢ Hdcsyparys 10
contai ner 30 does not re-enter the first container 20 during the

reci r cul mcludes, amebngi Khergelpiarte, affirstrnalbtentaioers20.1:00200d Thee chitedey dlve V3
is connected to another end of the main tube Tl and the feeding tube T2 for
contr ol | purgpihpeydigpensndg taddidtgrebail? e d he st @negndrr2Ondnbenspu fipst 4@bstamct he
feeding tube T2 and to the desired |l ocation. Accordingly, V3 is open only

when t heg sysd 8@sdnliontiile? 98 QA QebMan BTSN QOH1 Shiiigad Yedofd dhissReRS €

the m xed substance. The fourth valve V4 is connected between the punp 42

and the {npih ARGKiA0, Glont IE1OLRANLCF QRIS cohif@r 20 MY bld hediRg 40, uT d

that coneés i nt e “'second cont ai ner

mbodim

and the feeding tube T2. As will be described in more detail below, the pumping system 40
has the function of combining the first and second substances by pumping the first substance
from the first container 20 into the second container 30, circulating and mixing the combined
substance, and dispensing the combined substance to a desired location via the feeding tube
T2,

[0015] The first container 20 includes a body 22 and a neck or nozzle 24. The first container 20
may be made of a durable material, such as high-density polyethylene (HDPE), to contain
and protect the first substance therein. The first substance S1 can be concentrate sanitizers,
disinfectants and sporicide which, when mixed with water, do not remain stable for extended

tirne periods such as beyond 30 days. For example the first substance S1 can be phenols,



[ 0021] The punp 42 functions as a central driving force for conbining the
first and second substances by draining the first substance fromthe first
cont ai nerwBQoimisessBhe second contai ner 30. The punp 42 iPsTAISS@IN6+194 Xi ng
the first and second substances by circulating the m xture of the
substances in a loop, in which the m xed substances frominside the
container 30 flow through the output pipe 38 to the main tube TI, through
the punp 42, and back into the second contai.ner, 3Q via the input,pipe 36.

i nal |y I eABry ST TG PR KX B QLo acrt S PHBREE t he
second container 30 to the feeding tube T2 and to a desired | ocation.

[0022] THREOHEH 42 is nounted to or sits on a station 44 for stability. In
t he enmbodi nent of Fig. 1, the punp 42 has an on and off switch (not shown)
and a Qe The secbrpl cogdrederi 3t ochudopwe routart lhedr. 32Thred pumpied 2ryray34al Toe aee a
filter for filtering the fluid that goes through it. Preferably, the punp
42 is a @ﬁﬁﬂﬁiﬂhbﬁliﬂﬂf@nsiﬁ@ﬂ%ﬂut&il%‘cr 32 witla iivih §paletodinsathtidh @wrét@twéent he
main tube Ti and the feeding tube T2 of the Fig. 1. As shown in Fig. 2, the
mai Nt ubg, MLy kNGRS e %Jd?ero@lag? dHRBRhR NS R &S HIRAS or el The inner
respectively. As shown, the first tube section 1 connects the first valve
V1l to the second . valv 2, & S ! u EeGLI ts S d
val ve V2L R il e ¥F BT BRROR H R et i BBt S

t he out put neck 48 to the first Y-co ction Y 1 . The fourth or, md

tube. seoti gl PEERiTetHEcHES 7 et RonABersen oRrEbissk e b S UBHHBCEEFS v2

t hrough the punp 42. The fifth tube section 5 connects the second connector
Y2 to they pslerich. sahwvis amork THeSE dheninpeib@ugedti BhingutBiRie¥tis aftgheddedhel
connector Y2 to the third valve V3, WD 2010/ 056853PCT/ US2009/ 064194 and

t he sevewntihng dbecsacthe ompu ncdnAé dorsret¢iwingadubganigs tio thehsecombentaeok3 M 6Asf

t he second contai ner 30. 100241 Thus, the nmain tube Ti connects al

el ement sshofvat iRGFign 1K tlginpinchipk 3¢ BNPpAgiapRE al Uhe hoighogethbesconBeomualkt §0 t he
m ddl e tube section 4 of the main tube Tl is positioned in a punp slot (not

shown) of; fLRE HRUIRi 4t subitdRecstiiehd HARIIS 8&kibAD N REnMbntRRCY. Phe BRRped
to be connected wth the punp 42. The tube section 4 connects to the first

and second Y- ectors . ich. split . i t i f.our
ends. o, 0gm' 38 YA UL puBfe 5 pliOhSI IR IR, 8 The b Ginld
Vito be jn fluid connection, wi.th the first container 20. The second end 3
s connelbiA e SEARY SURBET ABakITART S ECH T oF decntoRe B FPTAerHees
second container 30. The third end 4 is connected to the third valve V3 to
be in fllirepehohpeetubRing Bh Aererdiaglyi sigshoupenTiig. hribic oneut siets Ry 7 i s
connected to the input neck 46 to be in fluid comunication with the second
cont ai neext@@ls 1005 fhdovomonhthet erendacentpnef 8¢ abthythapewbstamtipldy miltof the
bidirectional flow However, in an alternative enbodi nent, the connectors
Y1 and YZsaRcdrisReehavayos@abRainer SO ciibe Pumbbtovuf | Thdinpat HipeBotaheroatgut ough
in one direction and not the other. For exanple, in Fig. 2, the one-way

connect of; .Y : u# o f | r St t ALNEr to
Che purpripg ey be A LBRatd. Ul Gul WRW K AT DE bR pISAG BEAEr 2Ryt 2

00"t e RREan 600" Al AST Al Mk Al ML LML g gy om the output

neck 48 YHIO € connec he ' same fluid could
not fl t he second tube section 2 to the first container 20. W t he
C ot ond O R oS g B S e s b o 1Rt R e P Dps T pums
42 to the feeding tube T2 and the input neck 46, but not flow fromthe

i nput nefKkVaG ¥p 15 COMACHE PBEICHFUSUBEC T P oPReHemgUipethe exhaust. When the

valve V5 is open, air is drawn into the second container 30 to allow the substance inside the
container 30 to be easily pumped out through the output pipe 38. When the second contatner

30 receives a substance through the input pipe 36, the valve V5 may be closed. The top of



WD 2010/ 056853PCT/ US2009/ 064194 [ 00261 The feedi ng tube T2 has one end,

si xth tube section 6, connected to the valve V3 and the other end

ext endablwoteiodiseszense t he nmi xed substance to a desiredprCoasoooncs¥he ot her
end of the tube T2 nmay al so have a valve to control the dispensing of the
m xed substance. In Fig. 1, the feeding tube T2 is shown to be a rolled-up
pi pe denoting that it can be extended to any distant |location. If the

desiT o0 hOSohRa? PS el e RIS SRR BT DSO8R SR

or plugged into a fitting of a pipe_that |leads to the desired | ocation. The
t ube T2 lEem gebingapradothe seqond gpptarcy po rigid material. It may al so have a

pl astic sheath around its outer layer for protection. 100271 Fig. 2 al so
shows [#H&| dét aktondf canbenaxttausgireierabdy b0gaahae tteelrst oonthmendd.pdtowieek tH8 of

t he second contai ner 30. The exhaust pipe 50 includes an eighth tube

section @scannect@d beitmenr 2ihenduwl(Puin NRCHadd Anghyt bigesv &l \iecovdmadide ahdi nt h
t ube sectlon 9 connected between the valve V5 and the exhaust cap 52. As

expl ai ne E}?*l&\é’cogﬂfduegh&rgﬁ Mg AR HiSRAMAND TR Be atmuv@nmnéﬁofs

opened to ow air to cone into t he second container” 30 for enabllng

FO)(;gngl:lﬁ%ée ?‘ 3 (ggnsctglg Ell % rt;rg)as 6¥ t di?fﬂogznso?% spghtyoﬁléthgreco% a(l:r?er}(}lorggr @efné: { hs

and col ors. For inst , one e odlnent t he sec 1, 3- 5 and
7 an beFEANEYC BRaUE i | ANEREEODTBEE Bhis 5 0B e i tr 8 oty bondhigy or
transparent. The tube section 1 can be 4 inches. The tube sections 2 and

can be 2Whiepdhdast andesceqsecontaingry 0.4 0cun fiPed.ABe systse 0 Wrrghs phows 698¢¢ | %(hs

5-8 can be 6 inches, and the tube section 9 can be 3 inches. The feeding
t ube T2 lbanFheh@Mofedhc brsdamd gapndeottziaers B8r #hmay 100291y Fheesni kirregample,
di spensi ng apparatus 10 of the present invention can be used for any

sui t abl etherydon@roBAINEPBO PAT ROSESnYIer & dymdseddst ances need to be m xed

prior to being WD 2010/ 056853PCT/ US2009/ 064194

[0019] The pumping system 40 includes a pump 42, a main tube T1, and four valves V1-V4 for
regulating the tflow of fluid that goes through the main tube T1 and the pump 42. The first
valve V1 is attached to the first container 20 and one end of the main tube T1 for releasing
the first substance S1 in the first container 20 into the main tube T1. The first valve V1 may
be built into the first container 20 such that the first valve V1 comes with the first container
20 whenever the first container 20 is replaced. The second valve V2 is connected between
the first valve V1 and the pump 42 for allowing the first substance S1 to flow from the first
container 20 to the pump 42 and into the second container 30. Once this is done, the first
valve V1 is closed so that the liquid in the second container 30 does not re-enter the first
container 20 during the recirculation and mixing phase of the solutions.

[0020] The third valve V3 is connected to another end of the main tube T1 and the feeding tube

T2 for controlling the dispensing of the mixed substance from the pump 42 to the feeding

tube T2 and to the desired location. Accordingly, V3 is open only when the system 10 is



di spensed. As an exanple, the apparatus 10 is used in a clean room
environnent for m xing and di spensing approximately 200 liters of

di si nf ectwogonaisetsdon. I n that instance, the first contacmars2@9/06an4 ai ns a
concentrated active disinfectant filtered at 0,12 m crons, and the second
container 30 is a 200-liter container containing water for injection (WI)
filtered at 0.2 mcrons. The substances are filtered prior to being placed
in the coq&gin r

. which b - i14,zed, Mo
appar ot TS0 GRaRA P G 1Y HEREr TR BT S pka 1 et ro et e

users. Preferably, the apparatus 10 is disposed after it js enpty, except
for the Puins the inpmhpesk %‘gﬁf therpasendgrpngineg 30dpr 6‘?“%%1‘%&&5]%@%?%‘“‘5%‘6’&? at us
10 is assenbled by filling the first and second containers 20, 30 with

t heir rebpeatongeosalnst ¥hces. The main tube TlI, which includes tube sections
1-7, and the valves V1-V4 are connected, and all the valves are closed. The
f eedi pen2iphe Hhnipg Udegioas sheatdhtal durthg foréndrofontdmingahplfagethd secandag
with a twst tie. The entire assenbl ed apparatus 10 (except the punp 42) is
put in a,hihslesDRAY dMILED 8 ARALUESARIROM I ShatdRthinctN® apRANRL MRodd 1S
then preferably placed i'n a second bag which is twist-tied. The bags are

pl astic. e tont ' f i1le : [ ’
nanipuId?@l?%gq%hﬁﬁgﬁﬁg%b%%gﬁﬂg §F5%$9§g#g§E§§gB?ée%%ﬂﬁﬁg%gﬁkapgﬁﬁsﬁgﬂgg
assenbly 10..1003Q] 6 Alternatively, to.avoid the cunbersone neuver t he
T TTed CBRUBIHEF S PACUPTTEES dhd Weboih "t Hinarac S Gats! BBa it dhe
bags before they are being filled with the substances. After the caontainers
have beewnrfamqrﬁ, Do dhrpagsths rastnuy @ipcciolodhc gren v ldd thigughothpmpamest ander
encl osure. The contai ner enclosure is then put on a pallet (2 per pallet)
and st erbdckzisth tiRr efcondbloptainer 3G vicethw mabt pipst 8.0 | Fineldy, the pwimg 42 is for
transported to an irradiator for ganma irradiation. 100311 Fig. 4

i |1 ustr adigsendingahd aixer subpahas uren 460 cothe dcqall| chitadticd 38a6 dicdfeading outanT?2
exenpl ary enbodi nrent of the present invention. As shown in Fig. 4, the

cont ai nef, HRG! RsWEEIAAn. WO 2010/ 056853PCT/ US2009/ 064194 i ncl udes the
apparatus 10 enclosed in a first bag 31 and a second bag B2. The apparat us
10 in | st jner Vi QG b ISt ond
10 1 DGhesif S Suhh 42l FORNAIINE orAs R Agich b 51 btﬁwntybg%g;ﬁ? Blnbobfifer? 89

Vi a secon ubst ance the main t
feeding tube T2. The aratus 10.is full ssenbl ed by having the nain
tube 19 bbx Sohbrry tPBRITEY Sud gredub g RBRRTarE el ot it B ng
tube T2. The apparatus 10 is placed inside the first bag Bl, which is then
heat seaP@erswtlely Eie pyraR) 42 nhy dlso kgvesplaltesfor Bltgningtdg Tuid b sessdhwwebild bag
B2, which is twist tied. The container enclosure 400 is placed on the
pal | et 4l@fanklyshepimhpA@ds spetstagjaemampr r adi ati on. As stated above, the
containers 20, 30 are filled with the substances Si, S2 either before or
af ter [pE@NFiplragadnbk dehgleb@gsviBl of Bk mAiQABIT Ahhd thettbalisg ibkTi2zdMmpe Fig.
process, the container enclosure 400 is sent to the end user, with or
wi thout {hespahdal it EQ. 2THR Rahliebe #10ndadtsantd @RAlgh¥%ebaR nfe0R66bns, 1-7,
container, that is also termnally sterilized. Instructions for assenbling

|
and oper %Eﬁ.%g v%.‘/lg]e Vf%sts ?x@wllrl_ \ ftEg g?ﬁg R%ﬁﬁé&?ﬁﬁ% qa n( %@ RE ¥ qﬂa cV\‘H QO ttl!;ke second

shi pnent . are labeled to ard the end

users in erating the apparatus 10. 100331 Accor.di ngl he. cant ai ners 20,
30 and {HTE Yaelepseohio PR RN (lingS B WP P atoF o el P TS G S TRER ¢ he
bags Bl B2. When the bhags are opened for use, the containers 20, 30 and
tubes remhi Hedd debe sertian 3 ropanetiblic Rt ngrl 48 e tha et Nagonpertionohs dbet he
containers 20, 30, and tubes remain sterile. The end user, therefore, need
not per f runthamymiddlectabe sesgionfd edracetn byt frst esnricatot fYd ol eesasond §rmonnector Y2

through the pump 42. The fifth tube section 5 connects the second connector Y2 to the fourth

valve V4. The sixth tube section 6 connects the second connector Y2 to the third valve V3,

9



100341 The apparatus 10 is preferably placed in a clean roomw th rating of
SO 8 / class 100,000 / Gade C. In this room the first bag | ayer can be

renoved. Sobkewmpsesssl y, the apparatus 10 is placed in a eceaserodneand Wi th an
| SO 7/ class 10,000 / G ade B, which nay be about eight feet away fromthe
area that receives the dispensed disinfectant. In that room the second bag
WO 2010/ 056853PCT/ US2009/ 064194 | ayer is renoved. Since the apparatus 10 is

fully assenbl ed prior, to bei bagge t he nly need l.ace th

m ddi e t%ﬂR@é&’ ¥, Thbe,SHAY ”f?w%%aﬁhw@vs?f {1, hppC ek, %6285“1%5%8“‘& ed.
The feeding tube T2 is fed into an 1SO5 / class 100 / Grade A clean room
such as ¢dfaiPla hole in the wall or a controlled passage. Any bag or
sheath around the feeding tube T2 can be renoved inside the 1SO 5 cl ean
room [00] flhe the meantibedn danugedll tendindp@rtbe nitkieg rang elspsodisg aproeeasus @ hi n
the 1SO5 clean room such as being placed into snmaller pre-sterilized

cont ai nefpgethdeGeRMAIRL Ay Hidil 18 sadebrt 41B€ sheThainTdbé #MEE PodtiGhdAsiAt @Mﬁﬁb em

t hroughout use by the end user. Therefore, the substances remain sterile

t hroughoyt, @Bﬁs gqrf tﬁ@ﬁgﬁ Shent k. mlihggcggtT o2 G20 Rk $O caﬁorc@g%%ké gd to

mai ntain a pressure at t i spensing t so that the system IS
non-aspirati such t hat ai ., or~debris_ i t t t thro e end
of the tﬁEQEdiﬁ%@%ﬁmhfﬁﬁ? %‘hépﬁig%mr%ﬁd%?%tﬁ@gkﬁgs%hﬁ%e§&h3ﬁ5§¥grﬁ%g? In
addition, to as e sterile integrit .the system the en f the

i Spene! HITERER Yo inhy oy hswd MEaman it T GRS b ehe 1« el
from bei ng contam nated. The valve is wapped or sealed with heat seal

i nsi de a1l hstip eomgied 10 U STYEvVCY htabhidy iuig gonmgtigmyith (eelrstrqontaipercidh be

i ndi vidual |y di sposed after the containers 20, 30 have been fully enpti ed.
The firsThesrtad ael 3 donaectérbioghs blitpudicspds éd bbyn Heidaohhution twithtthe baonéck
24. Though the assenbly 10 is preferably termnally sterilized, it can be

sterilizeshtaificra®ly ¥he ttahl endransnesnncsiddhoake tirdoeilvig vasecl @allliy cbhhdceign and
processed within a clean room Thus, irradiation need not be used in the

sterilizgihQRe RIOSESEbe THSiRPHe 16RRNEPR! Ri&nncBd @D MAMMRCEAD tH%e in
pre-sterilized and aseptically assenbled in a Cass 100 area. [0036] To set

up the a r Q,..after % . tic bags are renoved, the main
tube Ti ?gﬁﬁﬁggél T%mﬁﬁéﬁﬂﬁégggﬁggg ﬁgglgﬁomn) of the punmp 42. A clanp (not
shomn%06§5ﬂ4%% _%ggnslot WO 201 (056853PCT/US%3%9/064 94

ectors are preferably open fo permit rectional flow. However, in an
alternative embodiment, the connectors Y1 and Y2 can be one-way connectors, which allow
fluid to flow therethrough in one direction and not the other. For example, in Fig. 2, the one-
way connector Y1 could allow the tluid to flow from the first container 20 to the pump 42,
but not allow that fluid to go down the third tube section 3 into the second container 30.
Similar, fluid could flow from the output neck 48 through the connector Y1 to the pump 42,
but the same fluid could not flow down the second tube section 2 to the first container 20.
With the second connector Y2 being a one-way connector, tluid may tlow from the pump 42
to the feeding tube T2 and the input neck 46, but not flow from the input neck 46 or from the

feeding tube T2 to the pump 42,

10



is then closed. The power cord of the punp 42 is connected to an outlet,
such as a 115V socket. The feeding tube T2 is extended to the desired

| ocat i on.wOQ0BAE6E38neral | y, the apparatus 10 has four mpdedsedooopapati on:
1) standby; 2) combining; 3) mxing; and 4) dispensing. In the standby
node, all of the five valves VI-VS are closed. The first and second

subst ances already exist in the first and second contai ners 20, 30,

respe 0381 the conbi th r

Conb SZF e R e T20E of B 60 Rl RGRRA R AL ALE 3 N ne
opened whjle valves V3 and V5 remai closed The 42 i s the turne on,
whi ch pudpe ﬁt“l‘?éxfci“fléltké%g’ét"aﬁEéh‘t‘F‘B‘r‘ﬁith%“t’l“Fé‘taé&ﬁf%ﬁﬁ%‘t“o?o inGoghet 584 8bcond
container 30 via the input pipe 36. The first container 20 can take between
1 to 1. Stheituhet B3 miay adseptaye aThévef toresntralnidie despentdng ohthaimmaed suslangd hHalg.
predeterm ned anmounts of liquid, so that the entire anount of liquid in the
first contthaé ArbingQuisea? heshewnttd &d airbllal-tih pipeeleamthectbind iacaebe Senddlittennyal |

of the first substance in the first contaliner 20 has been drained into the

second c@ohai RO, 1f fif RUARI AR alish IRk RGO R sc Qﬂé%onslﬁttse%ematy,
the valves V1 and V2 are closed and the valves V4 and V5 are open.

dth h 3 | .
roted el eyl wv@t@% ttcf%wnttugtm AT el

are cl are o circu at|ng
| oop, |nclud|n out e 38 of .the jtu
0P eyt B SR RS R5os b 8 RS DR yBE 12 sBb PTG S

seventh t ube sectlon 7 and the |nput plpe is created, . The punp 42 is
turned oh eaibtlQAr righd Hasstf ailh Mgy 118 haye £ m%mcsiteﬁth aaroyrl its it dayn for ng
this time period, the punp 42 circulates the m xture of the first and
second sprosctipes in the second container 30 through the circul ating | oop.
The punp 42 draws the m xture out fromthe bottom of the second container
30 t hroeayh Rihe dsd ghotwsphpdet3d ofintd: dxheuo pipeuit camakctdBto thheutpuxhenkedSpaisthe s
WO 2010/ 056853PCT/ US2009/ 064194 t hrough the fourth tube section 4 of the

mai Nt ubgcdhd aBFkaRRE KO NTRe thR.EE pRHRASE GRdIaddiein 3RhtH fube Rk clitie svadnaectyd and
the i nput pipe 36. Such an operation alloms the first substance to be

t hor oughf y mi. xgd d’tﬁ;ﬁtﬂ &E‘l?@%ﬁ@']ﬁc %HQSV@ A fln hht%bé @&%g @%ﬂn@ét@%%@% N

After the mXing eri o |s t en turne

di spensi th ubs ed oyt fromthe,. fee
AR R AT g ) éaX%ﬁl&eti AT edwéwgdm%spseueﬂg VI,
V2, and V4 are closed while V3 and V5 are open. The punmp 42 is turn g

agai n t om@feswticnalya Yed Qepsd Kndlov pis iR FoTaF HHo e cidoritadRiie sl i HFIEBHnE and
punmp it through the output pipe 38, the main tube T1, the punp 42, the

val ve V3thcamded hubsfageeti tnde cah dFspensedt dvs of Bhsiseernd aookiics 0. A user may

di spense the m xed substance as nuch as desired by activating and

deact i[ygds|nthet e Redtiond 2-9 ARowE ih iFdRe caboves ahhacfiagdicaght uhé chbbrsmayoal so

have a val ve (not shown) at the desired |ocation such that the user can

open t hejngh¥e if 8ndesBeMafnt, NRe MIb¥&EctRIHRSL 81 @nd 7 can be tan or opaque while the
tube scctions 2, 6, 8, and 9 are clear or transparent, The tube section 1 can be 4 inches. The
tube scctions 2 and 3 can be 24 inches. The tube section 4 can be 48 inches. The tube
sections 5-8 can be 6 inches, and the tube section 9 can be 3 inches. The feeding tube T2 can
be 20 feet and clear or transparent,

[0029] The mixing and dispensing apparatus 10 of the present invention can be used for any

suitable environment or purposes where two substances need to be mixed prior to being
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100411 The apparatus 10 can be operated manually or electronically.
Manual | y, the valves Vi-V5 are easy to be opened and closed with a gl oved
hand i n awol2eswmss836m The punp 42 can be turned on and etCfi/usataabdigswi th a
switch, or the punp 42 can be an on-demand punp so it only turns on when
the valve V3 is opened. In the automatic or electronic node, a control
panel is provided at the desired |l ocation to renotely control the punp 42.

The contr.ol el may w relessly co ni cate with the pu 42 . _Anot her
controf Sarmabeheys FEHUR IS e ST R0 fa el rigiom AR e 0PN

may include buttons or switches for v rjo?s odes of opeLaLion sucgh ﬁs
power oranf ¢ispessingdmyroxipasini Mty litcrs of diginteatige selyhensi RghtHastass thintiest
These automatic nodes of operation will turn on the punp 42 and operate the
val ves wOnta‘V@eraZiboordhimglayconcmrazem@ﬁ@%és@mranusiﬁ@m@f 064134miqgons2 jandithe 3
shows a m xi ng and di spensi ng apparatus accordi ng to anot her exenpl ary
ermbodi negeomd céh@inem3®nt 4 000-1ildriconrireodbimaining &atr fod jection (WEF e fihedt nent

in Fig. 1 except the tubes Ti and T2 are hard pipes, preferably copper, and

the val vgs @LRnkhase WsaehdeQhrdBlidcRipP®s to bAnEpthced in HRETEARNS WHIRH dhMeEr
30 does not have the input pipe 36 as in the container of Fig. 1.

Fur t her TBL e Byl Uy B PSRty COTNRE AL, L0 bk QMR e

i nsi de e second cont ai ner 4 preterab ntains a ter
f [ dirt,f i tti i nsi.de th nd t ai 0.
100431 VNS B £ bsPerpor i B spreet M veliepat AbeT b aRPYar Pl B

above, those skilled in the art will _readily appreciate that. other

enbodi methe PuB b &V HenranER ) P t REOSOSHIPHIE. e iiaTAdHY | (bis 2sEgbledk Byl e,
t he bags pl aced around the second contai ner 30 can be pol yethyl ene. The
second cbhiingithefirsgand sarohd cpitaiver Z0n3dmathher respeaivg substanges. Nhe moietube
rather than filling the second container 30 wwth the second substance

bef ore | Tf twinigh tritvdudck kibediecthnisai-heinditing ealaesbdly,V 4 dre cempiciedsaclaitthe ontvas ner
30 can be placed in the bag first, then filled with the second subst ance,

and the fagléssdt hen seahedibel 05 aRluded aagdith ix@induh®@of B bOYRBEd aNa bag
been descri bed and shown with two containers and two substances that are

conbi ned, and tmigfgg, Mz shii as%émb'?}le@ Qpap?ﬁa?tuy 86 xfgrf}g tAe ﬁﬁlﬂg e, f‘sgae%& al Dt ifisa%i ng

a single substan he single contal ner an stahce can sterilized

with the dispepsing.tube T2 caonpected so that.the tube T2 need onl e
Connect stniB Tt R Seist o 50 BE nEbAGs 108 o RediPly St R0 a ot P
t herefore, should be construed as |inmted only by Ipehaepended clains., WO
2010/ 0568’!3@’3@'%@2%]9 [ Osdpgsn anggplastiy; fue to the wéight'of the filled assembly 10, a lift is

uscd to manipulate the container 30 and allow the bags to be placed around the assembly 10.

[0030] Alternatively, to avoid the cumbersome mancuver of the filled containers, the first and
second containers can be placed in the bags before they are being filled with the substances.
After the containers have been filled, the bags arc then closed and sealed to form a container
enclosure. The container enclosure i1s then put on a pallet (2 per pallet) and sterilized.
Preferably, it i1s terminally sterilized by being transported to an irradiator for gamma
irradiation,

[0031] Fig. 4 illustrates a container enclosure 400 on a pallet 410 according to an exemplary

embodiment of the present invention. As shown in Fig. 4, the container enclosure 400

12



1. A nethod for m xing and di spensi ng two substances, conpri sing:
a first container containing a first substance; providing a second

provi di ng

cont ai nerwoantoisessag a second substance; providi ng a puRpTABRIC0RMH4194

connecting the punping systemto the first and second contai ners;

operating the punp systemto conbine the first substance with the second

subst ance by punping the first substance fromthe first contai ner

into the

emto

d cont ai ; | g 1t ' I , i ned
Subst ancBorapBhapares ARTRAMORA AR BB SHERERAR BRIRE ThESABGEIT: 0°

di spense the m xed substanc

includes the first container 2%'having a first substance S1, the second container 30 having a

second substance S2, the main tube T1, and the feeding tube T2. The apparatus 10 is fully

assembled by having the main tube T1 attached to the first and second containers 20, 30 and

the feeding tube T2. The apparatus 10 is placed inside the first bag B1, which 1s then heat

sealed or twist tied. The first bag B1 is placed inside the second bag B2, which is twist tied.

The container enclosure 400 is placed on the pallet 410 and sterilized with gamma

irradiation. As stated above, the containers 20, 30 are filled with the substances S1, 82 either

before or after being placed in the bags B1, B2.

[0032] After the sterilizing process, the container enclosure 400 is sent to the end user, with or

without the pallet 410, The pallet 410 can optionally be a closed container, that 1s also

terminally sterilized. Instructions for assembling and operating the sterilized apparatus 10

may be provided with the shipment. The valves VI-V3 and tubes T1 and T2 are labeled to

aid the end users in operating the apparatus 10.
[0033] Accordingly, the containers 20, 30 and the tubes T1, T2 form a closed system

sterilized within the bags B1, B2. When the bags are opened for use, the containers

that is

20, 30

and tubes remain closed. Thus, the substances and the internal portions of the containers 20,

30, and tubes remain sterile. The end uscr, therefore, need not perform any processing of the

substances in the clean room.

[0034] The apparatus 10 is preferably placed in a clean room with rating of ISO 8 / class 100,000

/ Grade C. In this room, the first bag layer can be removed. Subsequently, the apparatus 10

1s placed in a cleaner room with an ISO 7/ class 10,000 / Grade B, which may be about eight

feet away from the area that receives the dispensed disinfectant. In that room, the second bag



2. The nethod of claiml. wherein the punping system conprises a punp and a
mai n tube having a mddle section and four ends. 3, The nethod of
claim 2, wbaensiosesshe step of connecting the punpi ng systemuseomhes1bs rst and
second contai ners conprises: connecting the mddle section of the main tube
to the punp; connecting a first end of the main tube to the first

cont ai ner; connecting a second end and a third end of the main tube to
the secand contain and connect of
f oedi ng_PUBES PURC TS RS 1 atpﬁ%faamg%elﬁs%@v b Bl A BB gl nd

2010/ 056853PCT/ US2009/ 064194 thod of claim 3, wherein, the
step of YBHAESHAE! @ﬁ@%@f@&ﬂ%@lbgﬁ%ﬂ@m%owen%? iPHEYP %am@%@dw& I3 BRE%IIHES s

further conprises:
used. The feeding tube T2 is fed into an ISO 5 / class 100 / Grade A clean room, such as

through a hole in the wall or a controlled passage. Any bag or sheath around the feeding tube
T2 can be removed inside the ISO 5 clean room. The tube T2 can then be used to dispense
the mixed substances within the 1SO 5 clean room, such as being placed into smaller pre-
sterilized containers, The containers 20, 30 and tubes T1, T2 remain a closed system
throughout usc by the end user. Therefore, the substances remain sterile throughout the use
of the system 10. The pump 42 can also be controlled to maintain a pressure at the
dispensing tube T2 so that the system 10 i1s non-aspirating such that air or debris 1s not able to
enter through the end of the tube T2 which might otherwise render the substances non-sterile.
In addition, to assure the sterile integrity of the system, the end of the dispensing tube T2
may be installed with a valve to prevent the tube T2 from being contaminated. The valve is
wrapped or sealed with heat seal inside a plastic bag.

[0035] The containers 20, 30 and tubes T1, T2 can be individually disposed after the containers
20, 30 have been fully emptied. The first container 20 can be easily disposed by detaching it
at the neck 24. Though the assembly 10 is preferably terminally sterilized, it can be sterilized
in any suitable manner, such as by being aseptically filled and processed within a clean room.
Thus, irradiation need not be used in the sterilization process. Instead, each container, bag
and valve can be pre-sterilized and aseptically assembled in a Class 100 area.

[0036] To set up the apparatus 10, after the double plastic bags are removed, the main tube T1 is

placed in the pump slot (not shown) of the pump 42. A clamp (not shown) of the pump slot
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providing a first valve on the main tube between the first container and
the punp; providing a second valve on the main tube between the punp and

t he secomlocormassser; and providing a third val ve on thecraiszomvwbadbet ween
the punp and the feeding tube. 5. The method of claim4, wherein the
step of operating the punping systemto conbine the first and second

subst ances conprises opening the first and second val ves; and cl osing the
third val

(1L Yo B, TR 08 OO Pl B R B3 PP 70
closing stogl((actf ITIi)g tfee?l?ndg ttu{)]clz "Ii*g 15V3Jté/n%?ed to {}]1% desired location.

[0037] Generally, the apparatus 10 has four modes of operation: 1) standby; 2) combining; 3)
mixing; and 4) dispensing. In the standby mode, all of the five valves V1-V5 are closed.
The first and second substances already exist in the first and second containers 20, 30,
respectively.

[0038] In the combining mode, the second substances are combined in the second container 30.
Here, the valves V1, V2 and V4 are opened while valves V3 and V5 remain closed. The
pump 42 is then turned on, which pumps the first substance from the first container 20 into
the second container 30 via the input pipe 36. The first container 20 can take between 1 to
1.5 minutes to empty. The first and second containers 20, 30 have predetermined amounts of
liquid, so that the entire amount of liquid in the first container 20 can be emptied into the
second container 30. After all of the first substance in the first container 20 has been drained
into the second container 30, the pump 42 is then turned off.

[0039] Subsequently, the valves V1 and V2 arc closed and the valves V4 and V5 are open. [t is
noted that the third valve V3 is still closed at this time. Accordingly, in the mixing mode,
V1, V2, V3 are closed and V4, V5 are open. A circulating loop, including the output pipe 38,
the third tube section 3 of the tube T1, the fourth tube section 4, the pump 42, the fifth tube
section 5, the seventh tube scction 7, and the input pipe 36, is created. The pump 42 is turned
on to run for a certain period of time, such as 15 minutes. During this time period, the pump
42 circulates the mixture of the first and second substances in the second container 30

through the circulating loop. The pump 42 draws the mixture out from the bottom of the

sccond container 30 through the output pipe 38 and the output neck 48. The mixture passes

15



openi ng the second val ve. 7. The nethod of claim6, wherein the step
of operating the punping systemto di spense the m xed substance conpri ses:
cl osi ng twe 2biwmstssand second val ves; and openi ng t he t hipCa/vsa0090641940

2010/ 056853PCT/ US2009/ 064194 8. A mxing and di spensi ng appar at us,
conprising: a first container for containing a first substance;

through the fourth tube section 4 of the main tube T1 and back into the second container 30
through the valve V4 and the input pipe 36. Such an operation allows the first substance to
be thoroughly mixed with the second substance in the second container 30. After the mixing
time period, the pump 42 is then turned off.

[0040] In the dispensing mode, the mixed substances are dispensed out from the feeding tube T2,
Here, the valve V4 is closcd and the valve V3 opened. As such, VI, V2, and V4 are closed
whilc V3 and V5 are open. The pump 42 is tummed on again to draw the mixed substance
from inside the second container 30, and pump it through the output pipe 38, the main tube
T1, the pump 42, the valve V3, and the feeding tube T2 to the desired location. A user may
dispense the mixed substance as much as desired by activating and deactivating the pump 42.
As mentioned above, the feeding tube T2 may also have a valve (not shown) at the desired
location such that the user can open the valve to dispense the mixed substance.

[0041] The apparatus 10 can be operated manually or electronically. Manually, the valves VI1-
V5 are casy to be opened and closed with a gloved hand in a clean room. The pump 42 can
be turned on and off manually with a switch, or the pump 42 can be an on-demand pump so it
only turns on when the valve V3 1s opened. In the automatic or electronic mode, a control
panel is provided at the desired location to remotely control the pump 42. The control panel
may wirelessly communicate with the pump 42. Another control panel may be provided at
the pump station 44. Each control panel may include buttons or switches for various modes
of operation such as power on-off, standby, combining, mixing, and dispensing the
substances. ‘These automatic modes of operation will turn on the pump 42 and operate the

valves V1-V5 accordingly.
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a second contai ner for containing a second substance; a punping system
connected to the first and second contai ners; and an out put connected to

t he punpiwQ 28108156853 wherein the m xi ng and di spen®Cm@Sa@PAsHDUS
conprises at |east three nodes of operation: conbining the first and second
substances into one conbi ned substance, m xing the conmbi ned substance, and

di spensing the m xed substance; and wherein the punping systemis
adapt erformthe at ' he
i xoa (L ER e PEVbnE ouﬁ%%aa% oD Rty BF R ANGEL RRERBGR,
output is a feedin ub e apparatus of claim.9, wherein
first sm@%@@ntc%ﬁﬁm QUi bV ARoR, HRHIB G e babgira Shbg ahce
conprises a diluting solution. 11. The apparatus of claim 10,

wher ei n ¢iveptsibe owtets dontdli Tierredunp pipsesprafsrablit eoppcayed thamalyemige ttrsarisedin
I nput openi ng, an out put opening, and an exhaust.
for hard pipes. In Fig. 3, the second container 30 does not have the input pipe 36 as in the

container of Fig. 1. Furthermore, Fig. 3 includes a tube 54 connected to the output neck 48
inside the sccond container 30. The tube 54 preferably contains a filter for preventing dirt
from outside getting inside the second container 30.

[0043] While preferred embodiments of the invention have been set forth above, those skilled in
the art will readily appreciate that other embodiments can be realized within the scope of the
invention. For cxample, the bags placed around the seccond container 30 can be polyethylene.
The second container 30 can be placed in one bag instead of two. Moreover, rather than
filling the sccond container 30 with the sccond substance before lifting the filled container
into a bag, the empty sccond container 30 can be placed in the bag first, then filled with the
second substance, and the bag is then sealed closed. In addition, while the invention has
been described and shown with two containers and two substances that are combined and
mixed on-site, it also has uscs for a single container having a single substance. The single
container and substance can be sterilized with the dispensing tube T2 connected so that the
tube T2 need only be connected to the pump for use by the end user. The present invention,

therefore, should be construed as limited only by the appended claims.



12. The apparatus of claim1l, wherein the second container is a 200-liter
container and the first container is smaller than the second container. WO
2010/ 056858RCIVIS8A609/ 064194 13. The apparat us of cl ai rCIAjS2000@64bH t he
punpi ng system conprises: a punp; a main tube having a m ddl e section
connected to the punp, and a first, second, third and fourth end, wherein
the first end is connected to the first container; the second end connected
to t t ut opening of the second container; the third end connected to
the ~tube; and the fourth end connected to the i nput opening of the
second container. 14. The apparatus of c|aim 13, wherein the main tube
further cdnp msted fi QYFW¥§$dwgﬂﬁ@”ﬁﬁ@éﬁﬁéuﬁ%yﬁﬁ%ﬁopﬁgspﬂrst end and the
punp; a second val ve | ocated between the punp and the feeding tube; and
providing a first container containing a first substance;

providing a second container containing a second substance;

providing a pump system;

connecting the pumping system to the first and second containers;

operating the pump system (o combine the first substance with the second substance by
pumping the first substance from the first container into the second container;

operating the pump system to circulate the combined substance to generate a mixed
substance; and

operating the pump system to dispense the mixed substance.

2. The method of claim 1, wherein the pumping system comprises a pump and a main

tube having a middle section and four ends.

3. The method of claim 2, wherein the step of connecting the pumping system to the first
and second containers comprises:

connecting the middle section of the main tube to the pump:

connecting a first end of the main tube to the first container;

connecting a second end and a third end of the main tube to the second container; and

connecting a fourth end of the main tube to a feeding tube for dispensing the dispensed

mixed substance.
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a third valve | ocated between the punp and the input opening of the second
cont ai ner. 15. The apparatus of claim 14, wherein during the

conbi ni ngwvordm,0s68%¢ first and third val ves are opened amdTiuseomsmeand val ve
i s closed; during the m xing node, the first and second val ves are
closed and the third valve is opened; and during the dispensing node,
the first valve is closed and the second and third valves are opened.

16. The app t us 5 wherei n t he .secon ntai ner furth

corpr 1 see b TR ediiE s s HEh s o SERGR TR Pufbe ViR ghe

ext endi ng fron1the out put opening to near a bottom of the second contai ner.
WO 201T8/208 68BBPCTN@SRO0rDEArmyprises: 17. The apparatus of claim 186,
wherein the second container further conprises a second interior pipe
connect ed provitling ai fivputal\@pentihagpain tube between the first container and the pump:

providing a second valve on the main tube between the pump and the second container;

and

providing a third valve on the main tube between the pump and the feeding tube.

5. The method of claim 4, wherein the step of operating the pumping system to combine
the first and sccond substances compriscs:
opening the first and second valves; and

closing the third valve.

6. The method of claim 5, wherein the step of operating the pumping system to mix the
first and second substances comprises:
closing the first and third valves: and

opening the second valve.

7. The method of claim 6, wherein the step of operating the pumping system to dispense
the mixed substance comprises:
closing the first and sccond valves; and

opening the third valve

16



18. The apparatus of claim 17, wherein the first container includes a valve
for connecting to the main tube. 19. The apparatus of claim18,
wher ei n twe 2nai036gsabe and t he feedi ng, tube are fl exibl @CT/US2009/064404 The
apparatus of claim 18, wherein the main tube and the feeding tube are hard
pi pes. 21. A nethod for sterilizing, conprising: providing a first
container wwth a first substance; providing a second container with a
second su stanceggﬁl (Eaect |rst container to the second contai ner

with at | &agt ™¥ lspeerﬁgﬁo@lpﬁr@‘ Phe¥iPE and second containers and the

at least one tube in at |east one bag; closing the at |east one bag to form
a cont ai n@rfireirrentdier dor Lé’ﬁH“@ﬂ&?l“lWﬂ”P%‘“#ﬁe cont ai ner encl osure.

a second container for containing a second substance;

a pumping system connected to the first and second containers; and

an outpul connected to the pumping system;

wherein the mixing and dispensing apparatus comprises at least three modes of operation:
combining the first and second substances into one combined substance, mixing the combined
substance, and dispensing the mixed substance; and

wherein the pumping system is adapted to perform the at least three modes of operation

and dispensc the mixed substance to the output.
9. The apparatus of claim 8. wherein the output is a leeding tube.

10. The apparatus of claim 9, wherein first substance comprises an active disinfectant

and the second substance comprises a diluting solution.

11. The apparatus of claim 10, wherein the sccond container comprises an outer layer, an

inner drum, an input opening. an output opening, and an cxhaust.

12. The apparatus of claim 11, wherein the second container is a 200-liter container and

the first container is smaller than the second container.
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22. The nethod of claim 21, wherein the at |east one bag includes first and
second bags, and wherein the step of closing the at | east one bag incl udes
heat sealwogotonsessdr st bag and twi st tying the second bagT/usSv€09/064194
2010/ 056853PCT/ US2009/ 064194 23. The nmethod of claim 21, wherein the
second container is filled with the second substance before the second
container is placed in the at |east one bag. 24. The nethod of claim
21, wherein the second container is filled with the second substance after
t he second contai ner has been placed in the at | east one bag. 25.
The met hod of claim 21, wherein the step of sterilizing the container
encl osur e 13s herpearaias ohflein damikerein ABIPHRPIHA system COMPPEEs: The met hod of
claim 21, wherein the second container is a 200-liter container. 27.
A sterilizedngont ai ner encl osure, conpri sing:
a main tube having a middle section connected to the pump, and a first, second, third and
fourth end, wherein the first end is connected to the first container; the second end connected to
the output opening of the second container; the third cnd connected to the fecding tube; and the

fourth end connected to the input opening of the second container.

14, The apparatus of claim 13, whercin the main tube further comprises:
a first valve located between the first end and the pump;
a sccond valve located between the pump and the feeding tube; and

a third valvce located between the pump and the input opening of the sccond container.

15. The apparatus of claim 14, wherein during the combining mode, the first and third
valves are opencd and the second valve is closed;

during the mixing mode, the first and second valves arc closed and the third valve is
opened; and

during the dispensing mode, the first valve is closed and the second and third valves are

opened.

16. 'The apparatus of claim 15, wherein the second container further comprises a valve
connected to the exhaust, and a first interior pipe cxtending from the output opening to near a

bottom of the second container.
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a first container having a first substance; a second container having a
second substance; at |east one tube for connecting the first container to
t he secomlocorassser; and at | east one bag for encl osi n@Crhis2600/064194
contai ner, the second container, and the at |east one tube; wherein the at
| east one bag is closed to forma contai ner enclosure; and wherein the
container enclosure is sterilized. WD 2010/ 056853PCT/ US2009/ 064194

17. The apparatus of claim 16, wherein the second container further comprises a second

intcrior pipe connected to the input opening.

18. The apparatus of claim 17, wherein the first container includes a valve for connecting

to the main tube.

19. The apparatus of claim 18, wherein the main tube and the feeding tube are flexible.

20. The apparatus of claim 18, wherein the main tube and the feeding tube are hard

pipes.

21. A mecthod for sterilizing, comprising:

providing a {irst container with a first substance;

providing a sccond container with a second substance;

connecting the first container to the second container with at least one tube;
enclosing the first and second containers and the at least one tube in at least one bag;
closing the at least onc bag to form a container enclosure; and

sterilizing the container enclosure.

22. The method of claim 21, wherein the at least one bag includes first and second bags,
and wherein the step of closing the at least one bag includes heat sealing the first bag and twist

tying the second bag.
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28. The sterilized container enclosure according to claim 27, wherein the
at | east one bag includes first and second bags, and wherein the first bag
i s heat swalet/@sss3t he second bag is twist tied. PRO/USTO0/064104 1 | | zed
cont ai ner encl osure according to claim 27, wherein the second container is
filled wth the second substance before the second container is placed in
the at | east one bag. 30. The nethod of claim 27, wherein the second
container is filled with the second substance after the second contai ner
has been placed in the at | east one bag. 31 The net hod of claim 27,
wherein the container enclosure is sterilized with gamm irradiation.
32. The méBhotihomeghas ph ofpim e vdicrein e §‘i§@aﬁcf08@ﬁte&|‘héirlleﬂ SVigh B50sqcppey
cont ai ner.

substance before the second container is placed in the at least one bag.

24, ‘The method of claim 21, wherein the second container is filled with the second

substance after the second container has been placed in the at least one bag.

25. The method of claim 21, wherein the step of sterilizing the container enclosure is

performed with gamma irradiation.

26. The mcthod of claim 21, wherein the second container is a 200-liter container.

27. A sterilized container enclosure, comprising:

a first container having a first substance;

a second container having a sccond substance;

at least one tube for connecting the first container to the second container: and

at least one bag for enclosing the first container, the second container, and the at least one
tube;

wherein the at least one bag is closed to form a containcr enclosure; and

wherein the container enclosure is sterilized.
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28. The sterilized container enclosure according to claim 27, wherein the at least one bag
includes first and sccond bags, and wherein the first bag is heat sealed and the second bag is

twist ticd.

29. The sterilized container enclosure according to claim 27, wherein the second
container is filled with the second substance before the second container is placed in the at least

one bag.

30. The method of claim 27, whercin the sccond container is filled with the second

substance after the second container has been placed in the at least one bag.

31. The method of claim 27, wherein the container enclosure 1s sterilized with gamma

irradiation.

32. The method of claim 27, wherein the sccond container i1s a 200-liter container.
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