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Fl owabl e Material s BACKGROUND COF THE
| NVENTI ON 10 The field of the invention relates generally
to di spensing devices for delivering flowable materials

such as liquids, solutions, dispersions, suspensions, gels, pastes
and other fluids. More particularly, the field of the invention relates to

a Nng «S em for. deliverin | ti pl e doses of
fl owabl e material s ancﬁ?ﬂqn%mg'sayes[{lI Hipié-Dose bﬁpé{}ﬂﬂg %Fﬁ'% foRf | ux of

extgrnal contanminants during and t@bwesR MeleliyR i €s.
The di spensing of flowable materials in a contam nation- safe manner,

.especially over prolonged periods of tinme or in a
repetitive manner, e.g., in nmultiple doses, presents many
difficulties. The main problens relate to precise flow control and

prevention of back flow OrBhﬁKGROUNDf@F*r%Elﬁwmm?m am nants easily
ac

can enter 20 a container wt | ow at the end of
the delivery cycle. Most col | apsi bl e containers for
vvabl e mat er4.al a di scharge port such_a a hol e,
spout Ut Bl Tediptedien s Reheraiietoc ihearivs deview fas dplisrios

| ' qU' dS or ot fRfwablelthateriduch by HqRHE NolBnd IREEIIEE sH§HeBstﬁs$_%§lU ﬁ?}

i nt ernal 25 &essure
di spensi ng t heanfd| @W&blﬂéllfh?at dra partécufarkyq tienfitld ofnthe ciuvettion arelitadors a
not prevent thue cont mna ts | e cont ai ner, Hence,

addi ti onal pod ?pneél 1cr)% g‘%%‘ﬁ’%’iﬁ%ﬁ VHEG B gplﬁ S%?%ﬂgﬂ”@f?”{ arlfi‘l thar ge

port 30 preventing the W80 oPEREMAICoaRiAAts Afring RRd BbSRER %El‘i\ﬁlnes
characteristics is desired. These devi ces st be

siliple,- effective and | ow-cost, especially if intended for w despr ead

C ! ranorA Bt 4o i o opanion D e o

val ve nmechani seet prodtesged efib@Eo6fEne or in a repetitive manner, e.g., in multiple doses,

presents many difficulties. The main problems relate to precise flow control and

od of

prevention of back flow or reflux. In fact, external contaminants easily can enter

20 a container with the back flow at the end of the delivery cycle.

Most collapsible containers for flowable materials have a discharge port such as
a hole, nozzle, spout or other type of opening. The contents such as pastes,
liquids or other fluids exit through the discharge port propelled by internal

25 pressure.

This method of dispensing the flowable material is frequently inaccurate and does
not prevent the entry of external contaminants into the container. Hence,
additional pouring or dispensiz.ug devices are surmounted on the discharge port
30 when precise control of the dispensing characteristics is desired. These devices

muist be simple, effective and low-cost, especially if intended for widespread

commercial and domestic use.
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delivery. In U S Patent 5,033,655 Brown teaches how to di spense fluid

products froma non-col | apsi bl e cont ai ner by en;pl og/i ng a
syst em wwolpsa4ssrit val ve. The syst em adni PETASP7/17881yr event
the coll apse of the container as fluid i% delivered to 5 t he

user. Thus, external copntam nants borne by air are forced into the solution
remai ni ng i n tHEIEBRt 2 PWENSIRE @APATYUS J14E1F Hrlup @rpshanistaip sanatr@spresishiot
suitable for : ! i On- di spensi ng fromcol | apsi bl e
cont ai ners. delivery. InU.5. Patem%&g%’?%gpﬁg&é"o ?ft%lg% % &0 ﬁﬁ@eq‘g%ﬁmd&mguc ﬁueeze

val ve wi th augrentednselbpsitde contdider by employing a syREGSLSIY 8dlityalMOrhé in U S
Patent 5,265,847. This apparatus is adapted for - cont ai ners
whose cont ent Sys¢r admseirdd pigyget the kellapee ofthe onpriaer asyfluid is delivesed Rat ent
5,Q99, 885 Ni | gson di s¢l oses a , fl er valve, which delivers, viscous fluids
bygrreans wie et Thos exgefm% CB{?E%%’.J“ f‘?iat?r%%‘l’%?‘f 8% fggceﬁéﬁtoéb‘?ﬁ‘?ﬁﬁ%‘m etoall -
types of |iquirdlSai@Aginfthe'cOstainer. Clearly, such dispensikg K@M At is Bt & ent

5, 346, 108 Pasi nski ‘%i_scl oses a gaugeyd di ss_epr?gfdrtl% 5 sishnf Mlt§blelzt>§11:)par at us
to deliver a perfdmirationisate dispsoning bpmgpetapsili¢ ontdisarnus fluid. The
apparatus has ‘a flexure with a bi-stable orientation, concave to convex.

Ai r bor ne . ~contam nants can enter the apparatus as the
fllexure returnsskhié kluflbh 3h M fRRSbE b QQueeze valve with augmented sdafln@ddi tion to
the shortcom ngs al ready nentioned, the above conventional 26

sallut i ons t o tphesepteddiyeModts v Erbe Ratant SRI66 847 Nl ioagranitusaistadapied foent er i ng
a . flqowabl e nedium are not specifically designed to prevent
ok 11w raseaince s HEPLE R Y0 265 ok, apReLl beall dESWBg Lo orer
val ve assenbl y go8|ggk Mgis@in &sc@s&%vﬁpﬁélﬂﬁe, which delivers viscous ﬂuﬁEGy?&Qﬁé sting of
mul tipl e conponent's. Back flowis warted by a sheath whic

permits the flofwapmp.t AHi$ evluton isofottdpplicablese Hltypps ef dintids any flugdsk. 1 ow
into the 25 o cont ai per fortynately, this devjce i.s
conplicated, Ok§W5et Hahuater ug’z“%ﬁé@_hsmé{“ ditlokes & gé“&F‘ff‘i‘%?ﬁPimgo
asgenbl e. apparatus to deliver a PrétefBfed I8 RNAf 0L gAREA SidduPHERENTRE DY
Lathamin U S "Patent 5,398,853. The nozzle 1s adapted for
the delivery abpaates b@,a fiexgre witholikgtabde erientdtionpcglatedoranye30 Airbome

does. @t tempt 1 g, S TS ek LS El e ASL TR REL R0 okl iRl 0
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t he secondary surface where the paste is applied, his nozzle will not
arrest the In addition to the shorfdomingsf alteady emdndionddprthexbogs egnvieatidret i a can
ent er when the pozzle is imerse .. i.n a solution. 5
VorE ef f act | veohErhdd 1B PRI R ResvPineraiber SpumG 18 etinged | n
U.S. flowable medfod! G ﬁot%p%@xﬁczﬁ%gdé% e tHPrevBRObdkSURY 1@ Pebush and
Par des respectively. bush di scloses a nodification to

t he appl i cant 'tsagies o his I5S. Ratests1j@8B 13 ¥atGalve assembly relying on a steelvy ivalge on an

expandabl e el ast,oneri.c sleeye, tightly fitted, abo a_ valve body wth
entry and exi (THEPEEHBELTEHEL GoFOBY S HE AL A B HIRAHE ¢ he
assenbly. 10 permits the flowable ¥ H8H/IdURBF BleWalvBibfit Sreldrtd £1Y Va8 HbwWStoNREE

material to manufacture the valve. In addition, it is

di2ficult to pronthime. Anfomtemtely,shiapevicy il coamplicated, lehstly toveanufasturaaad

difficult to assemble.

A simple discharge nozzle is presented by Latham in U.S. Patent 5,398,853. The
nozzle is adapted for the delivery of pastes, e.g., toothpaste. Although Latham

30 does attempt to eliminate the transfer of germs between the discharge opening and
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adapt the apparatus to collapsible containers. Pardes discloses a rigid
encl osi ng sl eeve to retain the el astonmerpersRea{Rsgai nst
t he val WOBYIPBS7 t hus providing a seal e?ween the sheath
and the valve body. This is closely rel’%ft ed to the applicant's 15

borte 10" ThesedtRaaR e Shdre R PaSE e SO R B R B oo
unnecessari | YnfONeKH i¢teria. For example, bacteria cate{l€r Wher tAE nkRANME imQIRF&RL | onal

di spensing devices are | owcost, sinple in construction
and capabl e of adelutigaring a flowable material ranging fromlowto 20
hi gh viscosity. Furthernore, conventional devices can not be easily adapted

to _ col I apsi bl e containers, i.e., containers which do not
produce an i Njigfd\eHectidl Wiods of contamina{io -free‘ﬁ%@@nsﬁ ark d@s%msgﬁlEnm.e.
. expel |l ed. I'n “View of The above di SCUssi on, at' is

needed is a RandnasriSiBN5| 186 aaf 6,090)865 (bsked 26 Debush and Pardes rd§etieklg.pensi ng
cartridge for_di spensl ng a flé)%@p,tg'l e mterial froma collapsible

contai ner.  Debush discloses a moditicatioRdpthe applicaet' sdprigsdd S Reiwsug Bhi2dde of the

i nvention sh r . r.reflux.of the

f1 owabl e mat g’r’k&gﬁgmﬁﬁie;sfp%?‘f@%%?/‘fé‘%’?g\%%vé fighily fitted about a Yplve Body Gith

WO 98/ 14387 entry and exit ports. Debush's improvement is aimed at simplifying the assembly.
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et ering t he Wnfpitunately, hisselugan requires Bvenmrtsgaleamanntagaire the vadveankd af t er
delivery i i e A f . ri . - . What
is al so needé dl‘t‘s°na ltdllssd b@?iisﬂlr %gsgofggéé\%la\liﬁ?lg%h%reg\%al 8sf°%théso‘ﬁ‘%’ %ﬂﬁoﬁlaﬂdon- safe 5

cartridge t hadapistheiappiranisno CoMelsiblecddneihend) AP £a&)didchosBPH FilgiddhchRIngoUs types
of col | apsi bl e containers. Further aspects and advant ages

of the i nventsiesye {7 Tetainige elastomeric sheath againsgthgvalye bedy, thas previdiag aiseald
descri ption. QR Y Ok T '
| N\VENTI ON 10 between the sheath ﬁn%qetvia%ovleebp%sgma fsclosely: rﬁ@%‘?"@?ﬁ? %Dé'_cfléﬁdesi gned
t 5 di spense aedchingath UeS. Resiseuid 34,243, Pardes' valve operate$ ﬂ@dﬁﬂfﬁ 9@ deBsT PO
(0]

container, i.e., froma container of the type which does not

produce an i rivighinalvalveodsn tuys rerderinghapdcaunnepsssarily gomplepensed. The
cartridge prevents external contam nants fromentering the
container by virtue of its construction. In particular,

the cartri dgevéi@sof tiOUsowg cofdertidnat digfeiing déWces are low-cost, siiBRh@ni sm f or
attaching the housing to the delivery port of the container in an air-

ti ght manner .Comsi@e¢tianednd ¢aApaklr of deliveans iarflomabletrhaterivd saniging fiem law ©onput port

R ough the dih yisppSE hurdRmblY comBRSNFoERE B EpaF enfidepfedfenci ng

at the input qUapsisledohRinds)at] BenthiledtwHi@ASS n@PRoduce an internal vacuumout put
port runs through the delivery block. A flexible sheath envel ops the 20

del i very bl ockhenibpirchatents asoexieded.of the sheath covers the output port or
ports to t hus produce one or nore sl eeve valves permtting
only the outflow of the

In view of the above discussion, what is needed is a contamination-safe multiple-
25 dose dispensing cartridge for dispensing a flowable material from a collapsible

container.

Furthermore, the dispensing cartridge of the invention should thwart the back flow

or reflux of the flowable material. This will prevent external contaminants from



fl owabl e material fromthe output port or ports. In a
preferred enbodi nent the cartridge has an outlet valve forned % an end of

25 WO9B14387 { he f|exible sheath doynstream of the ond JYUHBIER eeve
val ves. The outl et val ve al so permts only the outflow of
the flowabl e eri Jo]] out.let valve . . for med
by the end of lgéstﬁée%?rﬁ%ﬁ%ﬁgw géﬁ%ﬁﬂfﬁeﬂ\g}%\? v §esdlu|nflg \%‘f %eroqﬁhhe% apper
val ve. of the flowable mafecihot her enbodi nent the outlet is formed by the
end of the flexible sheath Wi t hout creating an actual

val ve. 30 WD 98/ 14387
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Final ly, the%g?tt'f ?ﬁ&é‘e%qedt‘ﬁédlsﬂ?}ésﬁﬁ syFtempduch Wio?ﬂ%%ﬁ?f&a‘ﬁ&ago‘?'ﬁ#?he
hoyisi ng for  cartridge that is simple B &RSMSIRE dnbSaly QYRGS mqﬁfohgltﬁ' ng from
the outlet valve or outlet created by the tTlexible sheath. -
5 collafikle contairiedsy eFwther laspects\aad tad vantages ob therimvantion walh be

col | apsi bl e contai ners sgch.adsd . . t ubes, bags, infusion

cont ai ners, sesh‘ﬁ‘%é% I the GEtaled desEiptatsi bl e reservoirs, bel | ows-

type containers and the |like. The attachnment nmechanismw || depend on the
type of container and may generally be constituted by an
adhesi ve seal, a screwon SUMMARY OF THE INMENTEONress-fit neck, a

bondi ng seal ,, a heagt seal. or other .j 0i.ni,n terjal or .10 }

ofbment. A muliple-d85e dispenying Chileeig dPYeTHh 4¢ BIRENSS = ARUEDBMAULTA! dabl o
material and ggmd lpsidldl Rntadner, ie., from a container d?@ﬁéaﬁr%@% Pd&ds it the
expansion of the flexible sheath and prevent abrasion of the

sheat h as t heprbthweahblintemat eaquain asghdfowablemsedalse dispéived. f Tiexédotrelgeheat h i s
15 %{{)r efera Igl made of _.a nol dabl e ther rrogl gsti,c el ast oner .
Exenpl ary matRSFYSHts external contaminants from, gutepng: the FAIHPSY PY &iFt4en OFdlisi ng t he
sheath inclu Sne- byt adiiens shyr housi Sitlal e,
ur et hane, rub en?fré% t he I?%@Fﬂrt%ec‘raﬁg%? hﬁ]g s%uesglgharllds agf%t%aifg% on the
débi very bl ockedhanipndameattachuhg the bbdsingrtd therdelivesy poro pethe opratamer mranadir-t he

sl eeve val ve . . | ves,. Thi an .be accaonplished with an
Oring and a Wr@%ﬁdﬁn‘&f’hﬁ?’ag’i@&%ﬁted inside t%w%ousmg BasAdnpyt H%gﬁel ivery

bl ock or a pr@tLitisk 812 oW, é}ﬁﬁﬁ'h}% infaireP ShrodPhQnBeli rt

anal ogous gr oove&ilﬁ thg gg#g??/%ry 0 Eﬁe%n%eng??%l Y, %lﬁrgrys 0eait i's

pi nched internal channel chaimueneing tab¢hediaputvpory atd eekinatiog ihaet leastisoneg. | n al |
cases, however, the inne di ter OB the sheath in

r X ia

undi st ended sPWPE! Pertsivas (tiough the Beliveryublerk. ditateiRlp spgath envelops the

t delivery falhogk. ' i ihSd i fidst tightly
aragund t he 25&% &5 olddk sx&ﬂ&ﬁe@ {n%r{‘?/ﬁ%?%b%‘é{h%_ﬁ%s%@%ﬁ?%&rég' gdét 50619 i nner

di aneters i s (huS grodikeSotd nesndrialeeve valves permitting onlyothieeoutflowneft the of t he
delivery bl oc he cartridge of the invention is

) ) T
effective in ﬁ?‘mﬁmﬂr@# framethe pytoyt POt PTBRR i t s

In a preferred embodiment the cartridge has an outlet valve formed by an end of

25 the flexible sheath downstream of the one or more sleeve valves. The outlet valve
also permits only the outflow of the flowable material. Typically, the outlet valve
formed by the end of the sheath is a duck bill valve, a slit valve or a flapper valve.
In another embodiment the outlet is formed by the end of the flexible sheath
without creating an actual valve.

30



constituents, oxygen, nitrogen, water vapor and other atnospheric gases as

wel |l 30 as other air-borne contam nants includin snoke,
dust, pol MW98/LAAR7 WO 98/ 14387 PCT/US97717881
PCT/ US97/ 17881 -5- -6-

m croorgani snms. Thus, the contents of the collapsible container is
protected fromFinally, the cartridge ofdﬁgm&e&atdndﬂs(mﬁs;ieﬁsnh@%fl ih YReRowdingepdrer nal
cont am nants. advant ageous enbodi nent of
the invention, dfsﬂglsgﬁgéé%ﬁ%‘f’;%e %/‘é‘re’t‘%l €358 & the outlet valve or outlet cregted bginent | y
bonded to the gi&iKIE heath 0-, bY the manufacturer such that the 5

contai ner and cartridge constitute an integrated di spensing system

The invention will now be explained in nore detal | with reference to the

attached wi ng figures.

DE %RI PTI ON O:Tﬁpigamx@gpgghe invention can be mourp;pdgon gollapsible costainetdwuek as
di nensi onal se S LN rtri

accor di ng to tﬁ&eﬂ | nvg ngdfﬁ %r%on‘?hu%'rs erﬂxﬁes gouc%ﬁ golfja%sxble reseryQirsgbellogiss

sectional Vi ewtype cbh@nétssaﬂ&mﬁd Ki@. CFieldtiabltter? meEhdhisnl whEE eﬂd on the
delivery. 15 3 is a cross sectiondl viewo %he

di spensing car of caglainsr apii gnay| gegaraily e constituted by an adhesive seal a screw-on

del di I f th

i |epl \ég: %’I on of n? %regs -fit Et!: > ]aAbondxng seal aarlleat sregleor (I)trlggrnjsolxn?r?ga ma\é;-:ngw g ©
Figo 5 i glemehhr ee d| rren5| onal view of a portion of the outlet valve.
20 Fig. 6 is a three dinensional view of a delivery bl ock
for the cartridge of t he inventi on.

Fig. 7 [ ct i a di.spensing cartr.i g Qordlng
tot he Th lpou%fhg 5 ret%pa%ky L gV oﬁgéﬁ?ﬁaﬂg materab gnd s 5g s 1s

Fig. 8 | fedsahPid BRet theBjanibeyy thd it SBARSHA gr&z@ﬁttib'réé%‘i aager di ng
to the 25 i nventi on nount on a syringe.

Fig. 9 i gheptle ragsthe sfiowabds anateriabvis deing dismpmd& e ciaxibi¢ dheatladsor di ng

to,khe ntion witho an outl et .val ve.

Fi gltS 10 i spéefgl}aggsmggcf’r8ﬁ’&?ldﬁl%weﬁ’oéﬁﬁ{"hﬁ?s‘tﬁ?‘?p mRlary Jpatetialy e

\é\ﬂ8'; 223g7an which can be utilized in making the she@#tih@hde’ &\ ¥Re-butadiene styrene, WO

PCT/ US97/ 17881si1icone urethane, rubber and the like. Furthermore, the sheath is affixed onthe - 7-
section et anot her dis

rccording to T AFRIRE GrP hBORL R A Eenstia nbEs cypaton Al Seieve vave

or valves. This can be accomplished with an O-ring and a corresponding groove
20 formed in the delivery block or a protrusion in the sheath for fitting into an
analogous groove in the delivery block. Alternatively, the sheath is pinched
between the delivery block and .the housing. In all cases, however, the inner
diameter of the sheath in undistended state is smaller than the outer diameter of
the delivery block. By virtue of this provision the sheath will fit tightly around the
25 delivery block. The preferred range of inner diameters is'0.5 to 0.8 times the

outer diameter of the delivery block.

The cartridge of the invention'is effective in preventing the entry of air and its
constituents, oxygen, nitrogen, water vapor and other atmospheric gases as well

30 as other air-borne contaminants including smoke, dust, poflen and



DETAI LED DESCRI PTI ON 5 A preferred enbodi nent of a di spensing
cartridge 10 assenbled in a housing 12 is shomn in Fig. 1.
Conveni ewi98/1438Jusi ng 12 i s made of a nopldable material wXCAASI7/17881

isrigid and inert. In this case cartri'ége 10 is mounted on a col |l apsible

cont ai ner i ) 14, of which only the top portion is shown. It
shoul d be not BFRNRGTUITS. (s theeantents of the collapsible containgriis PeRjectadiTP® ruch
| arger than : I 1 i i i | .

of tenti mes dggﬁgﬁtléﬁt@ecgﬁgéﬁgp gléﬁsyéfr eé)gtgjlrgg{ ?ﬁ%ﬁ@?‘ﬁ’g%sﬂgné r}g x%%rpri dge 10,
e.g., advantageoud embodisteht uf eheainvemidn, ehel ¢ivpdming Odartidek caf Her '
protrude into or be enbedded in neck 16. In the enbodi nent
shown neck 16PHEENENtlYobnGeR 1a4h? fontaigessinby: sparnfasturer suchthat the Wi th
a gartridge t i . rti of h i ng 12. Thus,

cast ridge %Iﬁagé%d%gn%?éé ?(gnsh%ﬁ%%%%?egﬁatgd;%'?%nﬁ@g§yfﬁgf"n an air-tight
manner by screw ng housing 12 onto 15 neck 16.

A flowable materjal 22 i.s stored in container 14. Typically, material 22 is
a liquid The invention will ngy be pxpleinechingrore dgiail meid refereace o deggaeheadng and

protection frg@ g% %ﬂ@% contam nants 26. These -
contam nant s C f e broken down into particul ates or 20

other matter 28 such as air and its constituents, oxygen, nitrogen, water
vapor and ot her atnospheric gases as well as other

ailPbor ne cont am nants i ncl UBERGRIRGREON OF THE FIGURES dust, pollen and

m croor gani sng,. The | ast oup.consists of yeasts l ds, . .

bacteri a, pr(r)r? ¥20a andlsdfi\%@fe edl{ﬂefl‘ﬂ%réai.S?‘gmﬁ&/wf”fvo%gﬁémﬁ?%%&?,Id%euch as
nmedi ci nes, chemicals, hesdtifigGakie ifPdn@bhal S, personal hygiene material s,
edi bl es 25 _and other flowable goods require protection from
at | east one Fig.2Zhe abdacriobseeipnal view of the dispensing cagndgméefikipt lsbefere These
products are encounter%dﬁi n donestic, comrercial and

i ndustrial settings. Setven. Neck 16 terminates in an opening or
dglsi very port pigs Fl onadl gosPe@idnilvieddohk Up@ing cartridge of Fig, 1 &ilgai ner 14
t hrough port 24 to enter dispensing cartridge 10. In particular,

WD 98/ 14387 delivery.

PCT/ US97/ 17881, . . . . . . . - 8-
cartridge 10 #% 42 del iy erthras dprnsinnal ew ot thadp Pogian Arhe cAitEI8%Chn i nput
port 32 Fieflor receiving material 22. Delivery port 24 is
pressed firmy and ti ght%y agai nst the bottom of delivery
bl ock 30 whenFear& ri dges 4 thres dimensiveal vew cfapaiiorecf thd outlet valvies

way delivery %ort 24 feeds directly into i

t. por 5 .
O very bl ocKiB® has Ah2itHee Armansiona ey Ogggéwgﬁé’h?:‘i%@rg’teqaﬁﬁﬂf@e phrt 32
and t g RRLEd}Y i n two output ports 36 and 38. In fact,
channel 34 splits into two branches 40 and 42 leading to

out put ports ¥eg.ahd 38 is eqpaEcidciietay viewoftadispensing cartridge according eailoali ment
out put ports 36 and 38 .are arranged on dianetrically opposite faces 10
of delivery block 30. TAY&tigBsAuntedoRa t8beicenent of ports 36 and 38 is

preferred . : Wi Se.easl : sures
their | argest Fég'rscumc er‘ser%telgfg&%&l %e“} of &gﬂe%g%%%tggg&gmgqg the!
25 invention mounted on a syringe.

Fig. 9 is a cross sectional view of a dispensing cartridge according to the
invention without an outlet valve.
Fig. 10 15 a cross sectional view of another dispensing cartridge without an

outlet valve.



A flexible sheath 44 stretches over or envel ops delivery bl ock 30.

Preferably, the 15 material of flexible sheat i
nol dabl e %’ﬁ’eﬁsﬂﬁ?ﬁ"asti c elastoner. At hough a aya/'lp}ér’}éz%§w th
average skill in the art will be able to’find other suitable elastics, the

nost pref erredF,onff i ncl ude_styrene- qut,adi epne styrene, silicone, urethane
and Fig. r ulib@r Cross sgptional view of yet angshen dispensingararstidgn h 44

fits tightly around del 5&%Hﬁn§|t<9ﬂ1ié irmventibrd mioﬁntlfﬁﬁrgﬁrétbﬁﬁtg\x%ﬂﬁ)tg cgrr%%meé.r ¢ han

in the undi stended state the Tnner dianeter o eat
t he outer di aneters of block 30. This way, once sheath 44

is slipped over delivery block_30 it wll stretch to
tightly envel op delivery bl ock DEXATER RESCRIPHEN heen det er ni ned

I e R S R T e

preferably range from i res
of delivery blipshovaDin Fig. 1. Conveniently, housing ®istnidé of 4 inoRiaBle RehtdH 0 GicRO
achieved at this dianeter differential wll ensure good

operation of s 8&ideanddneiss [ thiseage agtrifssdPiipwaunted oma collapsible container

‘Anot her provi sj on.for .segur, sheath 44 in pl.ace over live bl ock 30

i ncl udes 30 14)5f Which Gy Ehzf#gpﬁﬁg}p& lf)ghoév 'stwgqbﬁgqt8ﬁﬁ'§b'“é§3¥§ﬁﬂqeng

ci 1 cur nf er ent i @kkMgaN 0w ek tr¥@Ttan a neck 16 of contai it wi '
BCT! US9 7, 17881 g u ry&@lthan a nec 0 contmnem.gﬁ\/ﬂré@féz it will be 9.

bl ek 30. Cor rafmtintts dgsizableaitel dongdgrablly oeducs thehdimemsigrsad eartidef K, ergecei vi ng

protrusion 50. Sheath 44 iangecurer fixed when protrusion 50 i s | odged or

seat ed to constitute a;spiaf £¥i5HRORF napkfpriprRiryde inte oF Be embeddse injatkyer y
bl ock 30. | : ) j | f
ook 20, 11 i gyt o s TR SO 257008171

bl ock 30 bel owwithut partridperntheadifig 20oh 58 lower portion of housing 12. Yies) cirtidyey | v
nmount ed, sheath 44 extends over the sides of delivery block 30
t hus covering Huismayntedan Goatainst binpnair4ight mmpnnsr by sraendiag hoving 1260 val ves

4615 neck 16and 48 at the locations where ports 36 and 38 are
covered. By their nature, sleeve 10 val ves 46 and 48 are
one-way and operate when forced open by pressure at ports

36 and 38. Downst ream of sl eeve val ves 46 and 48 and

gener al | y abové figsiablganajerial 32 fs sgwed in container 14. Typicallyhwateral®? is@riguidi ct s and

termnates with -end . .fact n,the preferred S

enbodi ment il Iffsff?uége‘gml%ﬁ E%‘@."J_ceﬁ o 5_2188?15 e &t pﬂﬂtefttlﬁ?x}’rsﬁoéﬂ %W@t val ve
56. _ contaminant§)26. eTHesE béntéthihit 26 cadfbebhgidhiodh iR PaodlAever to a
thin neck, which is normally cl osed as the elastic

mal@ri al adheretben matier g8|stchnes ar apd ifs eepydinenss, osygeneotitrpgeny avatsg vapor and

other atmospheric gases as well as other airborne contaminants including smoke,
dust, pollen and microorganisms. The last group consists of yeasts, molds,
bacteria, protozoa and diverse viruses., Many flowable products, such as
medicines, chemicals, health-care materials, personal hygiene materials, edibles
25 and other flowable goods require protection from at least oie of the above-listed
contaminants 26. These products are encountered in domestic, commercial and

industrial settings.

Neck 16 terminates in an opening or delivery port 24. Flowable material 22 exits

30 container 14 through port 24 to enter dispensing cartridge 10. In pa-xrticular,
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is a one-way, normally closed valve. In other words, outlet valve 56 wll
only permt the outflow of flowable material 22 when
pressure oaussaalgshe adhering 20 wal | s at en@CFAISBTGIWBREN up
outlet valve 56. A person with average skill in the art

wi || appreciate that the exact geonetry and paraneters of outlet valve 56
can vary cartridge 10 has a delinspiienk§ wipse loavepagrion exhibitsean igputgorspat h 44
conmes together. In.general. hi.s .. . e, of .one-way,valve is
wel | known an&orerﬁ%eb‘aﬁ%g‘gégmt%r é%%%ﬁ??%af lirpr?sﬁﬂjefg?ﬁyag”d tightly Againstihe duck
bill valve, apghbh ofALMRrARECIEST WRRRSFHIR! 168 mOi¥eBEcRtaifdtaae s Alls be used
as 25 outl €t val ve 56. Housing 12 has a
di spensi ng pomntayaizliverytpoet 14fesdodireatiy inte iipat poapdhi ng at t he point

of exit of outlet valve 56. Depending on the application, dispensing port
may’ surround outl et valve 56 and protect end 54 of sheath
44 from conta i : | : i possi bl e
for end 54 to%?l&emgg’g%ggohﬁéa?Illneter\g\l/%ll ﬁhg?{%? sﬁ'%nﬂ@hﬁﬁé B mb&téﬂ%‘%ﬁ%ﬂ%?
PCT/ US97/ 1788 %erminating in two outptit ports 36 and 38. In fact, channel 34 splits into two - 10-
di spensing port 58. This may be desirable if geri odi c cl eaning of outlet
val ve 56 branches 40 and 'Ai leadingciopeutpat. ports 36 and 38 respectively. The thjener al

shape of housing 12 is such a formto the shape of shegth 44 5
whendel i ver  1GRPREHEDPRPRER 34338 a3, Hririet 08 SRE aaflk OBF R B ancL | ons
ofyo of delivery HBS3MITHS ge RS HEADIIERCHAE pBROBE G IDisQfrefehed el enent s
of "cartridge 1 ?romthe external environnmental hazards,
is to arrest theeawsepinisi easilpfmarhuartured 4and Tnseres gheir largest circumferentisdecessary
to prevent sheath 44 fromrupturing and to ensure proper flow delivery
charact eri st i S§PHRUPT-onabl e material 22. 10 The i nner

di aneter of housing 12 is chosen to be greater than the outer dianeter

of delivery block 30 by an anount which depends on the desired rate of
delivery A flexible sheath 44§tretdhenavar @r gavebopisalelig?y blockBduPreferablyl the 56.

Thi s choi i1l alsq take intp . ' tign th
1 53081 Ty of (TEAEBIEE CRab EPaHD 44 ismoldtble hermep b P A iouch
poi nt of sheat f 4d vl SradLsliloRaRe At will VRN B RS Qhéhitdle BhQiROMmSI bl €

with expansion in the dianeter of sheath 44 of as little
as 500 [err] mmbst priefdrredeorms\indude styrene-butadiene styrenet silienne, siethanedndn t he
art that smaller, or |arger expansions in the dianeter of sheath

44 may be chos®AYTh specific instances. 20 Addi tional ly,
housing 12 al so protects sheath 44 from abrasi on which could occur

i f housing 12 were absent as well as when flowable material 22 is being
debover ed. To ensure that sheath Rdfitg tigtslyanoyndsieliverp block 88rihslimpaitant thit housi ng
12 are snoot h. [

T2 ot i wytanded st oGSy Sl L SREGRL RS (90 10
i's disabled, alhouah &I oAl nRLET 4Rk sidimi 4 iPLpFE Svet BelivahEEIBAL 30,
: | it will stretch to tightly envelop delivery block 30. In fact, it has been determined
that the inner diameter of sheath 44 in the undistended state should most
25 _ preferably range from 0.5 to 0.8 times the outer diameter'o.f delivery block 30.
The taut fit around block 30 achieved at this diameter differential will ensure good

operation of sleeve valves 46 and 48 described below.

Another provision for securing sheath 44 in place over delivery block 30 includes

30 an inward bulge or protrusion 50 extending circumferentially around delivery
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channel 34 and branches 40 and 42. In fact, as indicated by arrow A

f1 owabl e material 22 has passed through np@tmg@,,ﬁgﬂ
del i veryw[%?atlmi%f7 into internal channel _g. 34 through 1 nput
port 32. Sleeve valves 46 and 48 at ports 36 and 38 are cl osed

L0 4 Sk e ) s Nt RIS e

sl eeve 30

44. Due to i ngetlision 601 Sheath 44 is securely fixedV/HR8/ptdkdSion 50 is lodged or seated
PCT/ US97/ 17881 11-

pressure, fl omaplodvesiZetioag the ciraimfaepreof deliysanblotiedle nadther wordss 48, -
Meanwhi | e, tlet val 56 i I d.,and th [ fl terial
LR OS] o o8Pl S MRS a3 St By e
ackivate cartgiid@g diBck 38 beBRBUL Rgessure is exerted either on

bt forid 363
. container 14 or on flowable mat e?i a{JI:rgz "rllﬁe former can be acconplished by

conpressi ng contai ner 14 by manual or nechani cal neans including a

peristaltic punp and the | atter by punping or other
i nternal nean¥hep nspRYbLMEuYEd, shest) 44 extends over the sides g@?@b’e%’ml%kﬂ%ssur e

both sl eeve v %?1;]9 eq, .

material 22. ué% Hé% ex%gjﬁgﬁjl& ggfftﬂf%\%gdnﬂé '2%1? éf%@?@yoﬁl%gg v%lﬁ%s %ﬁpace
downstream  and 48 at the location ivhefe@ome 3§ ald/38ard Govaredl. 485y thble amle, Iskevéiousi ng
12 prevents excessive expansi on of sheath 44 and its

rdpture or abwalegsoté and 48 are one-way and operatg when faieednes by pecsgret PORD| e
material 22 tégﬁgsg under sheath 44 opens outlet 15 val ve 56.
Thus, fl owabl ?i al 22 is dispensed as indicated by arrow B. As

soon as the pressure of flowable material 22 drops bel ow the m ni nrum
pressure necessary to keep open sl eeve val ves 46 and 48,

t he remai ni ngDdvowdishe ofesiesve aplves 46 and 48 and generally abpve ddbivemippedd 3 t hr ough

tlet | 56. ..Thi i1 d to .th .
oxer o seq by 2t esatriont S lernitdies SR BT S0 dF fepabe premeder y
blyack 30. 20 embodiment illustratedidi g & Erﬁf‘ﬂ?ﬁ?ﬁeaﬂstf*g%ﬁé’ &n Y@ QalvEEeand 48

with outlet valve 56 Iin tandemis | early advant ageous.

There i s no bdtk elbtmmatbridllof\shdatted4ratreswado®@ ta dithinmgek, which is normally

either sleeve valve 46 or,.48. Al flowahle material 22 remgjni nder
sheath 44 closed as the elasticimateral adheges tOASeifigfs 3 GPPEAUSSF QUL Bvﬂ?‘?%ﬂé, t here

I s no back flquw, toE\ESW 5 P%g@éjﬁ}e cléstd valve, In iogbeé wloé@si, éﬁﬂé@aﬂe@ﬁill oxﬁ? a

result, the operation nsing cartr

cont am nat i onpeahi2.th@ufiw bf lewatl naterkk 22 Wihh pe@Riretaus tise #hedagy ent er
t hrough outl et valve 56 and sl eeve valves 46 or 48 to end up .inside
c@ ai ner 22. wallsat end 54 to open up outlgiwalyp §f ath RIS With ayssagei skl i ke 4t dge 10

is the sane dur.jng subs nt cycles, 30 a.since f 1 owabl e
mceri al 22 ¢ VA ARICHER P eQRunnd parmetersel s WG n Ve
depending on the way the material of sheath 44 comes together. In general, this
type of one-way valve is well known and encompasses three particular types: a
duck bill valve, a slit valve and a flapper valve. Any one of these can be used as

25 outlet valve 56.

Housing 12 has a dispensing port 58 in the form of a circular opening at the point
of exit of outlet valve S6. De'pending on the application, dispensing port may
surround outlet valve 56 and protect end 54 of sheath 44 from contact with

30 external objects. It is also possible for end 54 to protrude beyond tlie walls of.
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WD 98/ 14387

PCT/ US97/ 17881 -12-
al ways bewerogahised t hrough outl et valve 56. Dispensing car PETESRI/I788Y s t hus
fit for delivering multi.pye-doses.

Dependi ng on the application, dispensing cartridge 10 can be nmounted on 5
container 14 byishiingoud S THiS maglhe AOHSUIR perfsalc RAARRILE outtlisAlel pnabl e
material 22 is a paste, nedicinal fluid or edible substance I ntended for -
t he general is anticipated. consuner market, cartridge 10 is conveniently
factory-installed. O herw se, the end user can decide -
when cartridge 10 is required to dispense a particular liquid

or fluid. 10 The general shape of houggﬂgllfgrk%ﬁ Bt R tglti‘?‘egls%lgéé O8pEahtd4 doe 10

ensures its operation with materials ning a w de range

of i scositi eswhEnniebveragt flgwabde speenisli 28y Thattis bebgeseldhei of the functions of
highly effective and universal. Its contam nation-safe operation renders it
usef ul housing 12, besidep geneesl protgctianeof she elemenys ofcarindae (19 feomy the owabl e

material which j Y ' . a copt.ai ner, that.does not
produce an int 8¥n5€£\?g¥ﬁ%ﬁ%¥éﬁﬂ|%§s’ BJREEEIhg pypansion oF sHéath 4a. 1S Bpel | ed.
The construct i gecesdady 155r&ventdhsath @4 Gohthph@ing 08 US ensieSRERT Ifldey &XWERi dge 10
are lowcost and straightforward to assenble, and’the

fini shed pr oducharaetarigics @4 fioppblp gaterial 22, mounted on or even in any
coll apsi bl e or reducible container. In the |ast case,

di spensing cartridge 10 can be nodified for air-tight seating inside neck
16. The The inner diamet®® 6NRGUsHB! 12T dske &) BeORSatbrAtbM 1 SubdrRiameter
straightforward and easily inplenented by a person of
average skill iofideliverydlock 30 ban amount which depends anttke gesiradirese of gelivegnt ed

Pi ahl y ef foct: o6 Aol HARIeLPd SERS P SEF THEARGs PR W Bikear
val ue in consideration the Yise0HrRAwhbIS Wopdr FRLRS ﬂh@leﬁst'i&fi‘tify%g%gpt{x%
donestic or conmercial consunption. That s because the

corsuner can beoit fofrskehtin 4d e abidequiate Woeespofdfitbvedblef mateds | A2vare ipogsible with

.mul ti pl e-doses in a cantamnm nhation-free manner.. 30 WO
98/ 1 42 87 expansioan tfie diameter of sheath 44 of as liftle as 500 pm. It will be obvious

PCT/ US97/ 17881 Mo . . - 13-
The preferred é%%%?krlrugrqtm E)hfe aﬁﬂéast 'sm:aLl}eé 0(1; gﬁg%g xR lélc}h? %lalsng%% P gfhe\?vglys to

render 44 may be chiosenrior spedifi¢ insfaheesf or specific applications. Fig. 4
illustrates the tip portion of housing 12 with a di spensing
port 60. In this case, an outlet valve 62 fornmed by an end

64 fH sheat h 44Acid§io%9]59? kxgﬁs%lgyupﬂs%tp?&gﬁgS}QXthtﬂefr(m: glt}a&&lx lvhf%k c%l?i%%@ﬁ ng port

if housing 12 were absent as well as when flowable material 22 is being delivered.

For this purpose, the internal walls of housing 12 are smooth.

The operation of dispensing cartridge 10 is best explained by Figs. 2 and 3. In
25 Fig. 2 cartridge 10 is disabled, although flowable material 22 is present in internal
channel 34 and branches 40 and 42. In fact, as indicated by arrow A, flowable
material 22 has passed through neck 16 and delivery port 24 into internal channel
34 through input port 32. Sleeve valves 46 and 48 at ports 36 and 38 are closed
as sheath 44 tightly envelops delivery block 30. The magnified view of sleeve

30 valve 46 shows flowable material 22 wetting sheath 44. Due to insufficient



5 60. This enbodinment is nore suitable for applications where

outl et valy6sPas7 shoul d remai n i naccessi bl ECHU%H}/I 81
exterior. Fig. 5 affgnds a nore detailed view of ‘an end
66 of a sheath 68 form ng an outl et valve 70. In this

enbodi ment, SHeglhrd8140asIe Radiiinag s FahAle ' BNGM AL QR®0L0Y 46 Bc 48

constituting sltt va cour se, erent” shapés o he Openi'ng
created by endvieanwhile, outlet valve S6G@muink tloBsdosghdaBerdiid A AGWALIY Alav@fl Bt h

differing flow characteristics. The three general cl asses
of val ves prodawvastream efguee veivesifeat h 68 i ncl ude duck bill val ves,

slit valves and fl apper valves. A person with average skill in the art wll
be abl e to determ ne which particular valve type is best

suig ed for thed hewedeé aktBdPE 1018s shown in Fli__gl. 3, prgﬁbl:evﬁré?(grt@@céithggfm

- di spensi ng conditions. g. 6 1llustrates a Ivery
bl ock 72 wi t h cootesresdd eruop fiowplle tnsatétial 22 n Theifsrmesmsen be accomplished by
out put ports 74 are |ocated circunferential]y, at equal ,spacings along a top
portion compressing €ontangr 4 by gty pyw&v&%w@ ingp PRvieliien 76 is
‘located a gro 7 - ' f itk i h 44 (not
shown). Deli vg)\rﬁgn pb?r(x)c{: E{e713a%agy guﬁnglvrxlé rorpo(gkr)%rﬁféttﬁﬂﬁhh@%s S Rb& éag'ng;nd a
bot t om pr ot ectUmierthisagreSdrd uth islepveoviteksciBrdndcts ark tdrced6fenl®y Nbwable
container 14. An i ngut gort 84 issuing into an internal channel 86 is shown
at1d he material 22. Sheath #hexpandsds fpwehigmateral R2 fills thyspace siomnsedmar

versi on of delj j IWE' ! - . i.ted for. higher
t hr oughput of o}f¥1§§% \%@?56%1{8? while, housing 12 Iglrca/_entﬁ ex eg%/%e cxpansion
enbodi ment of of sHé3Paa20a Gseasthrd (1g8ralRnmount ed on a neck

92 of a tube 94. This arrangenent is designed to dispense a paste 96, e.g.,
toot hpaste. It should be noted that the actual size of dispensing cartridge

90 for W , the pressurréoolf’?ltoiwn %g%%'laigggrg&%%tuendgrus gatmglo%er?se on?tieef\f erably

much smal | er.

qu.‘f US97/ 1788%alve 56. Thus, flowable material 22 js dispensed as indicated by arrow B. ‘As - 14-
As in the preferred enbodi nent, dispensing cartridge 90 Has a housing 98

i nsi de soon as the pressuchofafldwable thterda@airbpsi@dve theahiopsuma poshureer y
bl ock 102. In this enbodi nent, sheat.h 100 js fixed by
pinching it i eSSy fO KpghePTelsss V‘E}?é?s\/@ear’i‘dﬁ@u@ieﬁif“@@“&#&wa{’le matenaq

del i very Dbl ocloalQg pef &4 b 1158 SilPoRlEd%e fol th 04 which
fits 5 © I selﬁde ng;%%f%‘ggg?it u%e'ggﬂ.g }An a dlél'?ei gnaf Bgegﬁ“esi ve seal
106, e.g., an exdivised\by sheath 44 as it contracts bagaotsnughpenveppieliverd tbchr3dund
press-fit neck 104.
20
This arrangement of sleeve valves 46 and 48 with outlet valve 56 in tandem is
clearly advantageous. There is no back flow of flowable material 22 through
either sleeve valve 46 or 48. All flowable material 22 remaining under sheath 44
is expelled through outlet valve 56. Thus, there is no back flow through outlet
25 valve 56 either. As a result, the operation of dispensing cartridge 10 is
contamination-safe. No particles 28 of external contaminants 26 can enter

through outlet valve 56 and sleeve valves 46 or 48 to end up inside container 22.

The operation of dispensing cartridge 10 is the same during subsequent cycles,

30 since all flowable material 22 trapped downstream of sleeve valves 46 and 48 will



Delivery block 102 has an internal channel 106 which commences an i nput

port 108 and splits into two branches 110 and %% ‘Ehe
| atter t SW@98/24387i n out put ports 10 114 and RYBUSYHY ing two
sl eeve val ves 118 and 120. An end 122 ofl2sheath 100 forms

an outlet valve 124. Housing 98 has a di spensing port 126 which protects
outlet valve hRéykbeexgelied exdughoatlet@aivé 5O NDBPEnsing cartridge 10 is thus fit fod he
operation of thjs embodinent is anal ogous to that of the preferred 15
embodi ment . | fekyging mylgplexdaspowns di spensing cartridge 90 in the delivery
node. Sl eeve valves 118, 120 and outlet valve 124 are
open. Paste 96 is being dispensed from di spensi ng port
126. The presPupendiagsoém ghd aglcatién, t dsgeasiex pattiest 10 aahtiebdaounted on

94, force open sleeve valves 118 and 120, and to be ejected through outl et
valve container 14 by the menufegspter od coysunise Foeexanpieevhenglawdble 94 as
shown. 20

ohown, 29 et e inapesc REs LRI BE YRRLEAS Rhod DB Rt E Tt o

sheath 100 t 0 KR&RndrimirReRkASdgR! UL CotlRhie@Y FaclRinktalled. Otherwise, the 106 .
is a lowcost solution. Furthernore, the press-fit established between neck

92 and press- fent usercdaniiddideovie carttidges! Oeisbaptings tt dispensedbpatibwar lmuéd mount i ng

of 25 ., delivery cartridge 90 by the manufacturer.

Fig. 8 shows (Pérﬂ(ul‘q-dge 90 of Fig. 7 mounted on a syringe 130. The only

di {4 erence bet ween the previous enbodi nent is that
cartridge 90 is attached to a neck 132 of syringe 130 by a

bondi ng seal I cohbteudtamt afrdispsnymgetastralgh 0 2ppirésdt dperativa wath materials

di spensing unit (not shown) once . cartri dge 90 is slid into place _aqn neck
132. The spanning a widggangs of pispesities. Consequently, dispensing cartridge 10 1s

PCT/ US97/ 1788411y effective and pniversal. Its contamination-safe operation renders it useful ~ L2~
mat eri al of theg}}ljyon I'ng seal can include any aéﬁfespve age.nf1 or even an
epoxi de. in preserving the flrite bfaittiueidl any fovhbRimaehl whithliddeivered fomppl i ed,
where the bonding material is i nelted around neck 134. A
sup®rior connexepaines thahdess gt iproduse ag\iBisinah ¥aquumgwhen its contents are g
itself nade of elﬁ’édaStiC or other material which can partially nelt
together with ) t he bonding materi al . Duri ng
operation the pressure provided by a plunger 136 causes a flowabl e

material 97 to _be dispensed by cartridge 90 as described above., This

enbodi nent The construction apdsmgjeripls seAuired t9 prodyes dispenping cartrieeil9Are £ | ui ds
i n househol d and, | : S8EL ; L@ cadbd LdHSt rat es
yet anot her enBuatieald Sieifltrdn skSmbis, and the ighed profildcatod dsy

of 2di spensi ng matiweddgeorl &Enlinhals collagsible vt ryduaiblecdonidnter v eedpe datry a
flexible ) . _sheath 156. As in the preferred enbodi ng_?‘t t wo
sl eeve val ves dismensingicartisiggl@ can be modified for air-tighfsgatingdnsideiegkd 6 pdhes 162
and 164 of del iyeary. bl 4 . . A A ; ath 156
inthis enbodi MEALS "5@618‘5%%%§%1}15 r%cg%xfegtari%t&xgﬂtfr‘?rward ol £l nﬁ&@m@r&ﬁg? nction
to the preferrggecohoflaveeage skilbinekedrt. outl et 168 does not produce

a valve. During operation sleeve valves 158 and 160 act as before, and
outlet 168

25 In the permanently mounted state, dispensing cartridge 10 and container 14 form

a highly effective integrated dispensing system. Such system is of great value in
dispensing flowable materials intended for domestic or commercial consumption.
’fhat is because the consumer can be offered a ready-to-use product for delivering
multiple-doses in a contamination-free manner.

30



allows all flowable material to exit through a dispensing port 170. After
20 di spensing the flowabl e sheath 156 constri besky
around dS¥YP9¥E438D| ock 154. 3. This action pre\ggﬁltdg ext er nal
contam nants 28 from entering the space downst r eam of

sl eeve val ves nd 16 ver

bl ock
154. The const F@fei HIpd e 6’%&%@?&‘%3 ﬁé?ﬁa %ﬁ“ﬁgjﬂf B\/&S’BFFQP/W%%% rf’?i'élfﬂerspace._

Consequent l y, it Rx%r@@@xﬁéb‘lé 9& éﬂecﬂﬁb'aﬁ BResk. rr?rgt 41 HuRRAdOBe YD % &ribhef
preferred 25 nbodi msn? but doe€es not require the additional

outl et val ve. hDegpeiti2 n@;h@rﬂlsﬁwsmg port '60. In this case, anyquilenyalyd 6 fdrined iberi ng
di spensed and other circunstances person Wi th ayer
Skt o AREngpf P iSRS C RS PN A B CO LRSI AE RO can be
used. hi & i
_di spensi ng cartfi gg ef’}’(?d%%q%%?“z%%% EDF%B& ngénse‘gg%?eot”ﬁ\% m/e %Fn this
enbodi ment br 3Aekld Ferhdif ivdtdestible Pdmake éxtéregrnal channel 172
WD 98/ 14387
PCT/ US97/ 17881 - 16-

Lo m 2 v sharei) g SR B e A SR P R NEL:

out put QaveUs Pe8¥9%84 and
186 respecti Vele 70N @ptnly dnffodiment, sheath 68 narrou}%%%\@ t8aGeMengh i cfpféfungeat Ing a
protrusion 189 of delivery bl ock 171. This met hod

affd xi ng sheatdongtirg@inga sievalvergf q@utse,kdxfiemnt iskapgs pf be opening Gmateldé’)'cﬁﬂﬁer 5
enbodi nents wh

Finally, Fig. eéﬁ} Wsd%r 'f%ﬁ’éﬁ gggvéﬁlhtq‘ér%%tgd %%ﬁﬁﬁ?’égwﬁn'@e B8T%%ows- type

contai ner 192. geﬁerlapé!&gé;%f%%eg@a&e&ﬁ éhd%' df\¥REh &8 Pictadd A6ciamd valvek exi bl e
sheat h envel oping the former. A seat 200 i s provided

for mounting dsit wadeewaddlﬂuplpexl@alves Aperson thhjagﬁagendmlijm theeiwilj be @hleand f or
provi di ng .an a| r- t| seal ai neck .2 cont ai ner
T2, to' deteflnine 3fich ARG v P Pit S5t fndhesBPralleyotHock. 16
s & corresp b (o[ ola\VACKE diti 206 for seating Oring 204.
achrrent of dsk%eg&t%ﬁ %98 usllsl)negrgISl F?%élozn(ﬁ is nore 15 secure
that in the previous enbodi nents. Therefore, dispensing cartridge 190 is

especi al | vveII- Jted f or ns,j f.l owabl es under copditigns whi ch put
a Ei gh y ﬂlustrategtarc{gg rg oglﬁggt Withpggerous output ports 99 Engu GaSEi | | Ee

appreciated th ecﬁéﬁgﬁ” 1 1 gictystem 20
for dispensi ng&g%lgrb?nF?ég%ﬂhg@a w de er?%nﬁéug %qﬁ‘é@d\égflggﬁ&lﬂ%?ablﬂﬁgl hdi ng
l'i quids, 76 of delivery black UIZI OBdowmoptpUrasn 76Us masddomsgroqjies’iﬂsfmi ons,

| oti ons, creans, gels and salv ie f] owabl e, medi a can
be2@i t her vol aatiac D@rﬂeﬁ@iﬁ/we@ﬂhl44e(n°hﬁ19é‘t§‘ﬂjsDGPV3W blOCk 72 as a lower pagifiqueous,

and ol assi 1 ed @S OLARN plecTORTE o | HRodPed Bhliatou iR TRLEAY oS

of these. Wth he conmponent parts

to be 25 container 14usx@adnmm peacsh iS0@E iftb @n aﬂéﬂnamhmmn 86 imomnas el
invention has application as di sp enS|n? and del jvery
system for fl ubefton of degmgxmbm&s?tzr yEhis particular version of delivery block 72 is well-

suited for higher throughput of flowables.

25
Fig. 7 shows another embodiment of a dispensing cartridge 90 mounted on a neck
92 of a tube 94. This arranéement is designed to dispense a paste 96, e.g.,
toothpaste. It should be noted that the actual size of dispensing cartridge 90 for
mounting on a toothpaste tube would be preferably much smaller.

30



Sai d di spensing and delivery system advant ageously protects said fl owabl e

materials fromthe adverse effects of evaporation, oxidation, and

hydr ol ysWe 980143820 advant ageously prohibits t RETESPYI8 1t o sai d
fl owabl e media within said dispensing -14- WO 98/ 14387

PCT/ US97/ 17881 -17-

and delivery 8ystthmpoéferred embediventydispaningsantidges)iatadibsing Y8asgdide nol ds,

bacteria, and yirtusgs; .or ( ir and one or nore of its constituent parts
ctoh as o which ©Sab18 el BhénElapn aneiear biackit 8k nhisambodkment; o - (3)
dust, snokes, I : s ehing it ] b ntous or, ot her :
particul at es; s%?ih(%hslts ﬁgg%S\éBg]F fipg it in 20 aléztatghé %F@\?\é t'f.{‘éveﬁ[ép%Lfsi"ﬁ 98&and

or of one or deiverydfiodkt192c Ths bbttdie BF BousingBartak @heass it hE& fo4 RIEH B LT Obi al
preservatives, antioxi dants and %gr oscopi ¢ agents are not needed providing
f oP inside neck 32nah tuhe 941 Arepdditions! pdhesive seahd 86, pgy, iahyrdbésivehe .

material, inc e ormul ation, reduction in
cost, and a ré%@gtcggﬁ)%i%no@é%a PH%d %rressﬁgtrr}?f:’ﬁlméi de
reactions. The effectiveness of the system beconmes nost apparent fromthe

10 _instant that said systemis opened and its first contents
are di spensedDehvasy§leskt102 has an internal channel 10whieh cosimehcdstan e pore t he

mar ket pl ace. cont j.nuous! y mai nt aj ni the fluid' s, )

purity duri ng?%gé‘l“}d\r“@h? nyp t‘f"ﬁéra_PFkl?F _3?51?%311@;@%%@&@65%@%%% BoTtsnvent i on
engbl es . 114 and 116, formi3&wdll sield DAbdsQ 8 QAhd 186, 98K el 128 QLA THY S
thereby permtting a reduction I n cost per unit” vol une of

the fluid andfoumsesontetyalet 13¢.aHeusing 58 has a dispensing port 126 taiipotectf said
flowabl e materials that can benefit fromthe present invention

i nclude (1) HAWes valvg Mdddeam thersxtespa epdt@nerkal preparations, both et hi cal
and over-the-counter products, including eye and | ens care
solutions; (2) In vitro and in vivo diagnostic agents, (3)

Bi ol ogi cal s, Thg dssratermlofcehise epbediment isoagalogivb udi fiat ofOthe preferred
cosnetics and fraﬂgrances; toiletries; products for the care and treatnent
of!3ski n, embodiment. In faqyglfig. heh@wslispsnsingheamisdae 90 inathe deliveny meds:; heal th
and beauty ca " ) t Ok ¢aQl d foods

bever ages. nub et VAR 188, 28 nd Bl vahe 124 e, Pesf D et iR

institutional fromatispendiy portlzh. i THBsdshirabausiig Pisted 6Sto He e blitid o tiben Ot

limted to chem cal reagents, detergents, photographic
sol utions, adRédpsrespenpsipemesvalves118 and 120, and to bewefactridshesighloutiet wdvet s and

fuel s. . . e & Lens .Car | ut,i ons The
use of said dilg‘béﬁ%‘fpr?&eghﬁ%e‘l’%%%%%tt‘lgﬁﬁgﬁ%ﬂﬁo@@‘ said flowabl e nedia to
bep reformul ated free of preservatives or other protective
additives facilitating the 30 ~ therapeutic effect of a human
and vet er i nar Fhphaditeoeluadeatagprafothe tembBdiment shown in Fig. 7 resii®s98/i1s4387
PCT/ US97 17881’1mplicity. The pinching of sheath 100 to keep it in place around delivery block

106 is a low-cost solution. Furthermore, the press-fit established between neck

92 and press-fit neck 104 renders this embodiment suitable for pre-mounting of

25 delivery cartridge 90 by the manufacturer.

Fig. 8 shows cartridge 90 of Fig. 7 mounted on a syringe 130. The only difference
between the previous embodiment is that cartridge 90 is attached to a neck 132
of syringe 130 by a bonding seal 134. The latter is preferably applied_from a

30 dispensing unit (not shown) once cartridge 90 is slid into place on neck 132. The
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exanple, it is well known that preservatives can have harnful side effects.
Preservatlves resently in use in eye and | ens care sol uti D&

t oxi ci tyw°9 9 reactions and/Z allergic reacti olrg"l)s |%ﬁ§3€81

ti ssues. Preservatives in prescription %/ care products
are known to adverse sur healing rate of e 5

ti ssues. The ?’3?%’6@?#%‘ g)gagxggsseagfcar?% %’F@E g%ls’ﬁ?/é%?ritgﬁeber‘b%ﬂ ed’@"ilcf?e

advant ages of Ajternatively, a heat seaPcdlid hiso $R:BpRads WdteMAe HBhiing RdidrBceut i cal
agent can be delivered to an end- user w thout the need for
cheni cal preseelet droesd aackdBhed Sag@msomeqwnnembhte@ed in the event neck 134 pr ot ect

a substance fromlg g(riad ln due o the. ;nt ré{_l(% air and air-borne

cont ani nant s. made of a plastic or ot ¢ TRERY nhichsppartiRily melt togeher Withnal &

Laoratory Chgp hﬁ\gmatenal The foregoi ng advant ages of the
.inventions are not mted to pharnmaceutical s, but rat her

provi de ot her benefits in the dispensing of i ndustri al chem cal fluids,

phot ographi ¢ sol utions, ,soaps and detergents, Falnts var ni shes, adhesi ves
and the 15  During operation rh@ep@ﬁpaset B daby puplungerThis swégératﬂwlém

*advant ageousl| X-Bg%tafﬁﬂorh% dﬁép@ﬁs@ﬁ bg[:ﬁg-{%g 90 ps %escnbed atbove l%gner%ggéi?n@npat ton by

air, airborne ates "suc ers

ai rbor ne i cr gheell- siifedtfor tiélinerihg edichal Suidld iniHouRbRI anB MO SEtaY adtiives ,
ant i oxi dants and hygroscopi ¢ agents are not needed.
THérefore, if handl ed properly, said dlspen5|ng and

delivery system pr.qvi.d bst nt i n s.to flud enab g 20

i ncreased pur‘ngyBl E"ﬁ?%gays 8n%t gren%hép ?1? Of:?}beﬂﬂvnﬁ?nfg% F%’Fg gﬁg
production,  of dispensing cartridge’ FSUSd1dsOR délveSO8bek ﬁswe@erogémylaqrmme har nf ul
si de reactions. Phot ogr aphi ¢ Sol uti ons

The ref or nul asheath 6. pha)tndé}c apﬂfcmeddqvlmdopmmwoee@@m galygst ¥i@anddibliaggki dant s,
for 25 anpl e Vv ipal benefits in
efficiency angori“?’?dr?ﬁroét%’(%fméﬁ?g&?q %‘P"Mjeﬁv y Block 15k formul ati ons. The

prgsent system advantageously maintains photographic
so]] utions free from contani nation by airborne particulates such as dust,
fibers, etc. An end 166 of sheath 386 wethis eakodigrenn prodesssaany outhes Ided Ifor

g‘ﬁfrg)r(l: gglnt fsl Ig%ggs o t@g%g%e giﬁgbcéxmgg Lowever outlet 168 does no?proder yatives,

PCT/ US9711788] yatve. D n]ﬁfé&z ves 158 and 160 act as before, and outlet 168
-19- ]av ve. umc%)rg%rm 4 Ienst?ztmutil'onagf Soeaps and Detergents

Cl eaner s used allowis nail iﬂbwtabtanmlatematitd esit ahvoaph sdispémsiyg pore 1WAowAfteo be
suscepti bl e the growm h of yeasts and nol ds, even when

pr¥&ser vat i ves digpensingthe ﬂ%’(ﬂﬂ%ﬁ‘he?th 156 constricts tightly are%r&mlWﬁ@' blefkt3%ns make
SOME Speci Mens.Les cﬂ)ﬁ‘l {)/renzgntts h%ftgl’?]l 1 Q nt%ur%aﬁ&.rzs om_enterin gvat ive

resulting in preservati vVe-resi ral ns oregol n agilva t ages

of the presentdosmstrein ofdfieve hﬂves%saﬁd RE@Ba¢ad theah MH&&&G&W}%I@&QVI di ng
t he needed sanitation and freedom from contam nati on by

mi croor gani smel$4.  The constricting also pipsissthe EBaviaingglewatde from that space. Tomat o
catsup is an at’fonsequg%lgr, D S0 B PR s Wl 18t {s%nal o@gusg{ooﬁ{(er};rgerred

25 embodiment, but does not require the additional outlet valve. Depending on the

type of flowable being dispensed and other circumstances, a person with average

skill in the art will be able to determine whether this embodiment can be used.

Fig. 10 shows yet another embodiment of a dispensing cartridge 170 without an

30 outlet valve. In this embodiment branches 174 and 176 of an internal clannel 172



m crobes. Therefore it is unnecessary to add preservatives. However, on
cont act with air tomato catsup oxidi zes and turns bl ack.
The cat s¥O88/8838Tvapor at es form ng unsani tREYURTATL at i on
around the lip of the container. Edibl el8r1s and W nes are

ddi ti | | f the d ffect f dat f ood d 15
bever ages. OcJEBhE R 1L AGEEET REBITE plcrbiePhFaindl Heards bheudreonol o
oxi di ze ofts 180 and 18 r%(\sci:@&é Pivek 184 an&li&eﬁ?ﬁecmﬂ?f g%aﬁg?l'%'g |

advant ages of t e system escr rovid

needed pr ot ecmammgxforo@ml&&ﬁpeezﬂhg @ prodfusio® X 8%aft defiviert ®pdk 1@, lmls method
t hese foods and bever age VWhile the i nventjon has been

described in @5&@&“@0%‘%& H7§Jh%[t dekivepy dleakt K1 is different from the odiensi der ed
tobe th t f to b
u(rjléerestogdn??\ f'%f)ﬁ?‘én @vh%@%@ér@oﬁ%{ﬁdﬁ;ﬁﬁg ﬁv?rﬁé’loﬁf‘slzlsosgd gnbodi nent s,

but on the contrary, is intended to cover various

nodi fications and equi val ent arrangenents included within
the spirit andiradlyp&igfllt ﬁ@mmoémpmumglcartrrége ¥ mounted on a bellows-thpe

exanple, there are |vaI ent tho of ng the dispensing’
cartridge of tcﬂﬁta’r“ﬁm%h IpéB@FtBIa g ]éll%gor)&ﬂ%é@?h}ééhe agh yes,

epoxi de- 198 enveloping tRRFHeP %520 | er

ot her well - knovvn eln\rrr%ogxrx;é © it ﬂ‘?&&%@dgﬁ r'ﬁ’ﬁ%&éﬁ‘ﬂ%@ﬂ}’blﬂ hat

purpose. The r96hoside han:smgt 1%icandrigr proeididgesa dnrl egtﬁ Bedtipaitdd a neck 202 of and
di stribution of outI%B ports on the delivery block also can be provided as
WO 98/ 14387 container 192,

PCT/ US97/ 17881 - 20-

desired. Accordingly, persons of ordinary skill in this field are to

under st and t he8heath 198 has ai (D-rmgam exqudeﬁaérszlbtocBusﬁth egreapendig freovacl uded
within-the scope of the follown cla 21
CLAI VS 06\fprseating erypg@}ji ,%ttachment of sheath 198 using O-ring 204 is more

15 " secure that in the previous embodiments. Therefore, dispensing cartridge 190 is
especially well-suited for dispensing flowables under conditions which put a high

stress on sheath 198.

It will be appreciated that the foregoing aspects of the invention provide a system
20 for dispensing and delivering a wide range of flowable media including liquids,
solutions, mixtures, suspensions, dispersions, lotions, creams, gels and salves.
These flowable media can be either volatile or nonvolatile, aqueous or
nonaqueous, and classified as inorganic or organic fluids as well as combinations
of these. With appropriate selection of materials for the component parts to be
25 used in each specific application, the present invention-ﬁas application as a

dispensing and delivery system for fluids for any industry.

Said dispensing and delivery’ system advantageously protects said flowable
materials from the adverse effects of evaporation, oxidation, and hydrolysis and

30 advantageously prohibits the entry into said flowable media within said di_spens'mg



5 1. Adispensing cartridge for dispensing a flowable material from

a container of the type which does not produce an inp cuum
when sai VePHUBT e nateri al i s di spensed, and for Fé%?’}”ﬁ’é&
external contam nants fromenterihg said container, said dispensing

cartridge

b
an attachi ng rfé’gngg)l% §¥¥ach|fng)srﬁlc@%%@éﬁ“%f sich af5pr°t°g‘°a yeast, mglds, :

delivery port et end ORuRET(2) Bir @d one or more of its constit@édtgahd @Gcmner
c) a delivery block located inside said housing

havi ng: 20 nitrogen, OXygen, caron dl)mda,nandmater par §3) fdast, rsemkeszlpngersaardi
fl owabl e mat er exitin reugh said

said c
delivery port; élamemo‘ff)or other pm‘cu&eﬁ)orrkg%ther‘Fﬁ’éfPQﬁéqm'b?faﬁ%MOW?ﬁféﬁéﬂh‘g at
sai g or of one 'd}p%oré’oéft 1t§%n%t‘?tﬁgx\t9at Grefdle atﬁlt%r?asahtxﬂﬁ?obxal

. output port,; d) a flexible sheath tor envel opi ng
22 preservatives, antioxidants and hygroscopic agents are not needed providing for
substantial benefits in increased purity of the material, increased ease of
formulation, reduction in cost, and a reduction in damaging or harmful side
reactions. The effectiveness of the system becomes most apparent from the
10 instant that said system is opened and its first contents are dispensed throughout
the period of its use in the marketplace. By continuously maintaining the fluid's
purity during delivery of the fluid, the system embodied by this invention enables
the distribution of larger-sized containers thereby permitting a reduction in cost
per unit volume of the fluid and an economy of scale.
15
Examples of said flowable materials that can benefit from the present invention
include (1) Human and veterinary pharmaceutical preparations, both ethical and
over-the-counter products, including eye and lens care solutions; (2) In vitro and
in vivo diagnostic agents, (3) Biologicals, (4) Personal care preparations including
20 cosmetics and fragrances; toiletries; products for the care and treatment of skin,
hair and nails; shampoos; hair colorants; health and beauty ¢are products; (3) Hot
or cold foods, beverages, nutritional supplements and vitamins; (4) Commercial,
institutional, laboratory and industrial chemicals, including but not limited to
chemical reagents, detergents, photographic solutions, adhesives, paints,

25 varnishes, lubricants and fuels.

Eye & Lens Care Solutions
The use of said dispensing and delivery system enables said flowable media to be
reformulated free of preservatives or other protective additives facilitating the

30 therapeutic effect of a human and veterinary pharmaceutical product. For



delivery block such that a portion of said fl exi bl e sheath

covers said at | east one out put port thereby producing at
| east onayo 98/14387 sl eeve valve permtting only thePCUUSYIRRBYIf 5
said flowable material fromsaid at |east one out put port;
e) an outlet valve forned by an end of said fl exi bl e sheath

downst r eam of exampicatt 1Sewelt knggn that preservatives eams hesey barudiilvside sffectsout | et
val ve t he ou fl ow of .said fl owabl.e

|
mat eri al thergf‘?f?‘aﬁﬂhg Hffsgrﬁ#ydﬂfll%gx%b?y@ andfens Lafe Solutions 1ause, 19X a pat h

for the flowaplaeridmtaBiiophllergic reactions in eye tissBE Vﬁ%&%‘v@s ﬂtprés%ﬁﬁﬁox?gﬁa sl eeve
val ve and 15 said outer valve; and | spensi ng

port in said tm‘aspm@ctmre known to adversely aﬁ"émsqhelpssmgrgeaj hbahh@mbbéey&lt erial
exi_ting sai d . outl et val ve.

di Spensi ng canSFFﬁgjéhecff’re@P’ﬁgg'?pfc% thgpresedtfypntion Pmé’lﬁiﬁt”éﬁ %@/@nqage%@ﬁ ected
from the group my|fQfess %ﬁ&ﬂv&@rex%? pha&h&Q@e%ncmgén éé@a@ eaqasﬁ'ef}&f S,

syringes, pouches, | apsi bl e reservoir and ows- t
containers. R%er witho8. the Tised Girsghemidah gresenvatives ge omlﬂercziganmﬂ:qwu‘eﬂrm n said

outlet valve is selected fromth roup consi sfing of duck bill
val ves, slit PEIGSsE SHEStHNCE %I’Fl %g?a@gggn due to the entry of air and air-borne

contaminants.
10
Industrial Commercial, Institutional & Laboratory Chemicals
The foregoing advantages of the inventions are not limited to pharmaceuticals,
but rather provide other benefits in the dispensing of industrial chemical fluids,
photographic solutions, soaps and detergents, paints, varnishes, adhesives and the
15 like substances as well. The present system advantageously maintains fluids free
from contamination by air, airborne particulates such as dust, fibers, etc. and
airbome microbes. Protective filters, antimicrobial preservatives, antioxidants and
hygroscopic agents are not needed. Therefore, if handled properly, said
dispensing and delivery system provides substantial benefits to a fluid by enabling
20 increased purity, increased ease and efficiency of formulation and production,

reduction in cost, and a reduction in harmful side reactions.

Photographic Solutions
The reformulation of photographic development agents without antioxidants, for
25 example would provide substantial benefits in efficiency and in more cost effective
| formulations. The present system advantageously maintains photographic
solutions free from contamination by airborne particulates such as dust, fibers, etc.
as well making unnecessary the need for mechanical filters or to add antimicrobial
preservatives, antioxidants and hygroscopic agents.

30



23 4. The di spensing cartridge of claim1l wherein the I nner
di aneter of said flexible sheath is smaller than t he ter of
sai d del woesyi4B87ock such as to produce atight fit ofﬁgé{ﬁ%jwﬂl @)?labl e
sheath on said 5 delivery bl ock. -19- 5. The dispensing cartridge of
claim4 wherein said i nner di ameter of said flexible sheath in

undi st ended Commsergiad apddgestutional SoapstapddD@engentss sai d outer di arreter 10

of said deliy, . he.dis rtridge of cl

wherein said Cle Xne% ?5%51 jnstitul gal aniT Séaufﬁ?@!e}g glr% ?w%él(?tbe BSAERL L

through sai d tdehé gﬂfWth@Eaﬁé’ad&rﬁolﬂ@mvbﬁ%b@?re@éwatﬂv@s aXUs8d. ”ﬁ'at&&lﬁssur e on
sai d cont ai ner. The di spensing cartri dge of claim 1-wherein said

fl owabl e nat e¢qcz§rrm§; hyrdes mkexmrn%ap@xrnmt Bsisnt to the tdvtiongdf slad d
de% ivery port_ b ication r.nal ssure 4%8 sai d fl owabl e

malerial in si Rj& eévaaitlae réa Bltxn% Mrgfei%q,nve-reszstantétramsl-h'g 2Rtages dge of
claim1 wher %ﬂ”’thé f})'rékent systén‘x SakBliee @%Qﬁ‘tﬂﬂeéeﬁ/am%nﬂgce@saw bARRifs the

t her nopl astic el ast’oner.
needed sanitation and freedom from contamination by microorganisms.

Foods & Beverages

10 Tomato catsup is an acidic medium and a poor nutrient for the growth of
microbes. Therefore it is unnecessary to add preservatives. However, on contact
with air tomato catsup oxidizes and turns black. The catsup also evaporates
forming unsanitary encrustation around the lip of the container. Edible oils and
wines are additional examples of the damaging effects of oxidation on foods and

15 beverages. Oxygen in air causes the oils fo turn rancid and the alcohol to oxidize
to acetic acid, i.e;, vinegar. The foregoing advantages of the system described
herein provide the needed protection from evaporation and oxidation required by

these foods and beverages.

20 While the invention has been described in connection with what is presently
considered to be the most practical and preferred embodiments, it is to be
understood that the invention is .not limited to the disclosed embodiments, but on
the contrary, is intended to cover various modifications and equivalent

arrangements included within the spirit and scope of the appended claims.

25
For example, there are many other equivalent methods of mounting the dispensing
cartridge of the invention on collapsible containers. Adhesives, glues, epoxide-
based pastes, mechanical means‘and any number of other well-known implements
are all available for that purpose. The methods for attaching the flexible sheath
30 and distribution of outlet ports on the delivery block also can be pro:fided as



9. The dispensing cartridge of claim8 wherein said nmol dabl e
thernoclastic elastoner is selected fromthe 24

group coNed e¥/14a8f of styrene-but adi ene styrene, si | i cREE/UN7/E188hne and
r ubber. 10. The di spensing cartri-2@e of claim1 wherein said 5
housi ng i s nade of a nol dable materi al . 11. The di spensing cartridge
of claim1l whdesteth Aacatdingly, perdcax bbbrdimahesiihinhais fiahd aaé toaaiderganadaams f or
af fi xi ng sai d flexible sheath to said delivery block below said 10 at
| east one out %f“cg(?ﬂ‘t"." ent structyres arp@ bgjirghidedivithirc e seqneqd tas follpwing 11
wherein said (j,ms Means for attaching conprises an Oring and said

del i very bl ock has a groove for seating said Oring. 15 13. The

di spensing cartridge of claim1l wherein said means for attaching
conprises a protrusion and said delivery block has a groove for
seating said protrusion. 20 14. The di spensing cartridge of
claim1l wherein said



means for attaching conprises a groove and said
gr oove.

protrusion for seating in said
cartri dgewofosahzsTm 1 wherein said

delivery block has a
25 15. The di spensi ng
flexi bl e sheath i s FCGTAREA17T88! an

air-tight manner
sai d

16. The di
cont am nan
oxygen, nitrogen,
cont am nant s,

abr asi on of

sali
_di spensed t hroligh gh&

of claim1 wherei n
ports arrange

10

15

20

25

30

A

wat er vapor,
RK & ciatbRb is:

di spensing cartridge of claim1 wherein said
to arrest the expansion of

1
ape&ﬁlggéﬁ%vi&fe

bet ween sai d housi-AY and said delivery bl ock bel ow

ut port.

e of clai mQLAMESei
group consi sting of
5 atnospheri
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n saﬁ{

10 s[;?eath and to prevent

said flexible
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matenal is dispensed, and for preventing external contaminants from

entering said container, said dispensing cartridge comprising;

a)
b)

c)

d)

a housing;

an attaching means for attaching said housing to a delivery port of

said container in an air-tight manner;

a delivery block located inside said housing and having:

1) an input port for receiving said flowable material exiting said
container through said delivery port,

2) an internal channel commencing at said input port and

terminating in at least one output port;

a flexible sheath for enveloping said delivery block such that a

portion of said flexible sheath covers said at least one output port

thereby producing at least one sleeve valve permitting only the

outflow of said flowable material from said at least one output port;

an outlet valve formed by an end of said flexible sheath downstream

of said at least one sleeve valve, said outlet valve permitting only the

outflow of said flowable material therethrough; and

a dispensing port in said housing for dispensing said flowable

material exiting through said outlet valve.

The dispensing cartridge of claim 1 wherein said container is
selected from the group consisting of tubes, bags, infusion
containers, syringes, pouches, collapsible reservoirs, and bellows-

type containers.
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del i very bl ock. T | sing cartridge of claim1 wherein said
20 attaching means“! R“ [lrgﬂw the group consisting of an
adhesi ve W@ 8§/14387 sc s ess-fit neck, a [ROWUSHNG/138841 and a

heat seal . 20. The dispensing cart#4dge of claim1 wherein said 25
attaching nmeans is_a permanent bond between said housi ng and said
contai ner, such thhat saiBedispensipgyeartridge ofirdpingali whersint seichentigtovabts isut e an
i nt egrated di spensing _ i . 26
21. A dispensing cartri %Eé%a%f?&ﬁ?ﬂgﬁéonu&cﬁ&mgng PEdusl Pl valves, slityalyesiang ¢ om a
contai ner of the type whigderagess not produce an internal vacuum when
said fl owabl e materi al I s di spensed, and for preventing external

cont am nant s 5 fromentering said container, said dispensing cartridge

conpri si ng: .a_housi ng; . b an att achi ng. neans
fopg)at tachi ng sai d4‘hous?)H§ dispensing carg‘id(geg}géﬁ”f %/8"rh§7re%!i'b‘i‘hf3 ingier damete it ai ner

in an ai r-ti gkdid A& Shieath is smaller than the outer diameter of said delivery
block such as to produce a tight fit of said flexible sheath on said

delivery block.
10 5. The dispensing cartridge of claim 4 wherein said inner

diameter of said flexible sheath in undistended state ranges

from 0.5 to 0.8 times said outer diameter of said delivery
block.

15 6. The dispensing cartridge of claim 1 wherein said flowable material
is forced to exit said container through said delivery port by the

application of external pressure on said container.

7. The dispensing cartridge of claim 1 wherein said flowable matenal
20 is_forced to exit said container through said delivery port by the
application of internal pressure on said flowable material inside said

container.

8. The dispensing cartridge of claim 1 wherein said flexible sheath is

25 made of a moldable thermoplastic elastomer.

9. The dispensing cartridge of claim 8 wherein said moldable
thermoplastic elastomer is selected from the group
consisting of styrene-butadiene styrene, silicone, urethane

30 and rubber.
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C) a delivery bl said housing 15 and havi ng:

1) an input port fml“gm[ﬁﬂ] mi QE fl owabl e materi al
exiting W4 4$/14387 tainer through said dAGVEFVARR:; 20
2) an internal channel com*renm ng at sadd i nput port
and termnating in at |east one output port; 25

d) a flexible shdath ?*eﬁdléﬂwa%ﬁﬂrwg\ggaﬂ qleim | wherein said dbpsiag i adeckf such

that a portion of sai d able mate aEiXI bl e sheath covers at |east one out put
port t her eby pro ucing at | east one sl eeve val ve

27 permtting only the outflow of said fl owabl e

material fromsaid at | east one output port; e) an outl et

formed by an end ofl.sai 8he dispengingcartriglge of claims hehtteinduithisateesheath kasi d at
| east one sl eeve

sai.d fJl exi bl forns th for the
_flowabl e material bet me%‘ha%%C%}“&a{E“ta“Bﬁ% @’%‘é%“f aSdbie heag\x‘&ﬁ?@ ‘%ﬂ‘ﬁe’é’ai d
outlet; and 10 Bibek baowsiﬁ%ﬁéa@ﬂo&%&pdt%ﬁ@' d housing for

12 The dispensing cartridge of claim 11 wherein said means for
attaching comprises an O-ring and said delivery block has a

10 groove for seating said O-ring.

13. The dispensing cartridge of claim 11 wherein said means for
attaching comprises a protrusion and said delivery block has
a groove for seating said protrusion.
15
14.  The dispensing cartridge of claim 11 wherein said means for
attaching compriseé a groove and said delivery block has a

protrusion for seating in said groove.

20 15. The dispensing cartridge of claim 1 wherein said flexible sheath is
pinched in an air-tight manner between said housing and said

delivery block below said at least one output port.

16.  The dispensing cartridge of claim 1 wherein said external
25 contaminants belong to the group consisting of air, air constituents,
oxygen, nitrogen, water vapor, atmospheric gases, air-borne

contaminants, smoke, dust, polien and microorganisms.

17.  The dispensing cartridge of claim 1 wherein said housing is rigid

30 such as to arrest the expansion of said flexible sheath and 1o prevent
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di spensing said fl The di spensing cartridge of
claim 21 wherein ngm, ,Iﬂjmrﬂl’iu S sel ect ed fromthe group consisting
of 15 W@ABH4387ags, | ners syringes, pouch®€T/US97/17881

col | apsi bl e reserv0|rs and bel | ows-t ypé-cont ai ners. 23. The

di spensing cartridge of claim 2l wherein the i nner di aneter of said
flexible sheath is smatheabrasinnaf sagiflexibleshenih es sairl formabie moferighis theigl i very

bl ock such as to d it of said flexible sheath on said
del i very bl ock. %ﬁ?en%%gtha?%%ﬁgi%s& “gire P?‘&ge of claim 23 wherein said

25 inner diameter of said flexible sheath in undi stended state ranges
from0.5 to 0.8 tines said outer dianeter of said delivery bl ock.
28 25. The di Eb@ﬁlspmgng:@armdg@g@laom lcwmrmnzsmdwhmaamemmm

flowable material is forced,t cont ai n hough sai d

detivery port by the aBpii g{q%gﬁw%putput POTES 212485 oﬁld@%eﬁﬁ“@ HAPRRSE
cont ai ner. 5 26facg'g1§f§1k§mg§5,rggm§art ridge of claim2l wherein said

flowable material is forced to exit”said container
19.  The dispensing cartridge of claim 1 wherein said attaching means is -
selected from the group consisting of an adhesive seal, a screw-on

10 neck, a press-fit neck, a bonding seal and a heat seal.

20.  The dispensing cartridge of claim 1 wherein said attaching means is
a permanent bond between said housing and said container, such
that said cartridge and said container constitute an integrated

15 dispensing system.

21. A dispensing cartridge for dispensing a flowable material from a container
of the type which does not produce an internal vacuum when said flowable
material is dispensed, and for preventing external contaminants from

20 entering said container, said dispensing cartridge comprising:
a) a housing;
b) an attaching means for attaching said housing to a delivery port of
said container in an air-tight manner;
c) a delivery block located inside said housing and having:
25 1) an input port for receiving said flowable material exiting said
container through said delivery port;
2) an internal channel commencing at said input port and

terminating in at least one output port,
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I nt

ernal pressure on
27. The di spensi ng

t hrough said deli ve pI i cation of [
said fl owabl e mater l}l‘m m “ H cont ai ner.
cartri dgéveps/id4387 m fI exi bl e sheat h i sPEFRABIHIT88L

nol dabl e t hernopl astic el astoner. -2 28. The di spensing
cartridge of claim?27 wh 51 sai d rml dabl e thernopl astic el astoner is
sel ected fromthed ‘[S? ecﬁmiéihsqurr@veipplaawgr@heemhla@k aweh Bayraene,
silicone, urethane and Iy en5|n cartridge of
claim 21 wherein said 6%% Sgal%%ellms)ler%ga%h C-?rveés talﬁ?séo ghuélpog

30. The dispensing car ttheghe mbdlfdlr@ 20 RistViiRr Séele SAive pe%%xmﬁ%%lybt& sheath

has an attaching neans for affixin

said fl exible sheat

to said

delivery block bel ow safuitlow of sag ﬂq%aé)gqm@m@al &otpaatd gsdeast one output port;
29 31. Thg dispe e of.claim30 wher
_nmedns for attachi nmé con%rggégqgﬁﬁﬁgy 9;9 %fsgﬁﬁlf’x‘b”hea&

in said

PBFANSE has a

groove for seating sai dsatd &t 184t one sleeve valve; and

10

15

20

25

30

)

22.

23.

25.

26.

a dispensing port in said housing for dispensing said flowable

material.

The dispensing cartridge of claim 21 wherein said container is
selected from the group consisting of tubes, bags, infusion

containers, syringes, pouches, collapsible reservoirs, and bellows-

type containers.

The dispensing cartridge of claim 21 wherein the inner diameter of
said flexible sheath is smaller than the outer diameter of said delivery
block such as to produce a tight fit of said flexible sheath on said

delivery block.

24,  The dispensing cartridge of claim 23 wherein said inner
diameter of said flexible sheath in undistended state ranges

from 0.5 to 0.8 times said outer diameter of said delivery
block.

The dispensing cartridge of claim 21 wherein said flowable material
is forced to exit said container through said delivery port by the

application of external pressure on said container.

The dispensing cartridge of claim 21 wherein said flowable material

is forced to exit said container through said delivery port by the
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5 32. The dispe f claim30 wherein said means for
attachin corrprl sgmﬂﬂpuﬂm“w ‘ﬁl d sal d delivery bl ock has a groove

for seat = <pretrusion.* 33. The di spensi R§TY&8 ¥ PYge of
claim 30 wher el n sai d means for at“?é‘chl ng conprises a groove and said
delivery block has a protyrusion_ for seating in said gr oove. 15 34.
The di spensing cartri dg@PeRues 8 intenel Repssyeion saldi flowable mateagliinside shibat h i s
pinched in an air-tight. naaner bet ween sai d housi ng and said delivery
bl ock bel ow sai d at "['east one out put port. 20 35. The dispensing
cartridge of claim?21 wherein said external contam nants belong to-the
group consisting of air, air constituents, oxygen, nitrogen, water
vapor, at nospHfer i cﬂ&é%@@wl% qartdesnef Qo 2Anivheaein said flenikls, sheattis

polsl en and mi croor gani §jjp I’lSI ng cartridge of claim?21
whérein said housi ngdﬁ%f%rq’%lp%blgglgﬁn%pg s(tii P§‘§f t he expansion of .

said flexible sheath and to prevent the abrasion of 30
said flexible sheath as said flowable material is being
28.  The dispensing cartridge of claim 27 wherein said moldable

thermoplastic elastomer is selected from the group
conststing of styrene-butadiene styrene, silicone, urethane
10 and rubber.

29.  The dispensing cartridge of claim 21 wherein said housing is made

of a moldable material.

15 30.  The dispensing cartridge of claim 21 wherein said flexible sheath has
an attaching means for affixing said flexible sheath to said delivery

block below said at least one output port.

31.  The dispensing cartridge of claim 30 wherein said means for
20 _ attaching comprises an O-ring and said delivery block has a

groove for seating said O-ring.

32.  The dispensing cartridge of claim 30 wherein said means for
attaching comprises a protrusion and said delivery block has

25 a groove for seating said protrusion. -

33.  The dispensing cartridge of claim 30 wherein said means for
attaching comprises a groove and said delivery block has a

protrusion for seating in said groove.
30
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o "o arm 21 wherer o IMEIHHNEINER: “ore ouepu port fjkifﬁgin?mga{)”:oﬂ?e
ports WO9Bi438hged On Ui dnet'riéalty op .gSI te faces of saPGT/USITITERY | very

bl ock. 38. The dispensing cartridge of claim 21 wher e| n sa| d 10
attaching neans is selegcted_fromthe grou stlng dhesi ve
seal , a screw on neck, g prj§‘§ ﬁ&enﬂegﬁm%geo & %ﬁél‘ﬂlj’rgéﬁ‘daﬂlﬁﬁb heat
seal . 39. The di SpensishEsas LhdEe iffarC bt BhPtna G BLieedidia 15
attaching neans is a permanent bon between sal él ousi ng and said
cont ai ner, such that said céousingged said delinerysidock belotvasainent astsond ut e an
I nt egr at ed di spensi ng system 20 :
output port.
5

35.  The dispensing cartridge of claim 21 wherein said external
contaminants belong to the group consisting of air, air
constituents, oxygen, nitrogen, water vapor, atmospheric
gases, air-borne contaminants, smoke, dust, pollen and

10 microorganisms.

36.  The dispensing cartridge of claim 21 wherein said housing
is rigid such as to arrest the expansion of said flexible sheath
and to prevent the abrasion of said flexible sheath as said

15 flowable material is being dispensed through said dispensing
port.

37.  The dispensing cartridge of claim 21 wherein said at least
one output port includes two output ports arranged on

20 ~ diametrically opposite faces of said delivery block.

38.  The dispensing cartridge of claim 21 wherein said attaching
means is selected from the group consisting of an adhesive
seal, a screw-on neck, a press-fit neck, a bonding seal and a

25 heat seal.

39.  The dispensing cartridge of claim 21 wherein said attaching
means is a permanent bond between said housing and said
container, such that said cartridge and said container

30 constitute an integrated dispensing system.
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