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DI"SPENSI l3op2d CE FOR TWO FLUI D MATERIALS  This inventfon rel a2t !snt!) 5a .

noyel giai ce, being a dispenser for dispensing together two fluid ‘

.ngeerials, nore particularly conprising material supply chanbers for
fontaining the two materials and a Heldd pi ece conpri si ng punp and di scharge

chanisnms for the two materials. _Dispensers of this type are known as
'portabl e supply containers in ﬂﬁﬂhﬁ&m application and are used for
di spensing liquid or paste-like products, e.g. for body care purposes, in
the nedicgl. field for ]th‘e applicagion of madi_c‘sxl conpogsi tions, or for the
suppl y oflhigdpgentien relatas ke amvgf eNiee.being @ dispensariordispensing.d t o
di sper se tppothertsaBuidoniatedlss moré ipavticalzeby soniprietgs iviterikPr exanpl e
striped tootll1 aste forgul at i.ons. %cgmnlyﬁ{gc{gg{%g}gl@ ti.on to this
pr obl Bm |SYPP gﬁﬁﬁm&%ﬁ At pPpg the hyvgpateny #2e4¢, 3 single
chanber, domprisiagtpynpsinchdischatgeonechanisms fonthe ¢twoimatersalsi ti on, rel ying
upon the slowness ofinterdiffision to avoid m xing. Such a dispenser is

clearly of no use when a chem cal reaction _can occur -between the two
conponentidispensersofi this type aresknown asmertabla suppl contpinersinanany t o occur

after thesdls of APPHESAbA 2hVSrel@Rd it AGRIth@Nduid bS pasRIky M xed.
Attenqpts have been r_{adgm&o overcone the robI&mab\lﬁfkﬁfeggtsur‘e m xi ng of

r eactilve RIOANGH: 58 IPT, DRQY SRTRBRIPOSES, Ps%@rf?@ CapHEEhIoE two sets of

cont ai nnegpplidativresfmedicad somipositions; tefordiesupply of pastetlkie si de by side in
a "doublebar " arrangenent. This systemis inelegant and needs

el abor at ealglggfpl%‘?}eﬁré)dg‘ﬁé%nel s for the conponents inless they are to be

di spensed in a side by side flow stream - A further problemwth

he. pumpi db SbaTngs BkiEal & dishef@ifing VAP BimBbhBits’ PPN Daed 1o
retud® t &iw\ﬁ@%@ﬁ}b tagether, fgmxamalpaq’tsinqde@ﬁpam fmpiafm- nponent s

can be S%oﬂ{hdﬁﬁ?dﬁdﬁdohﬂomﬁ Problan i apahiprdispensepiatiieht hey can

ol bR oS o b IR bl i
with no intervening partition, relying upon the slowness of interdiffision
to avoid mixing. Such a dispenser is clearly of no use when a chemical
20 reaction can occur between the two components, in particular if such a
reaction is actually intended to occur after the two components have been

dispensed and subsequently mixed.

Attempts have been made to overcome the problems of premature mixing

25 of reactive components in dispensers by dispensers which have two sets of
containment chambers, pumps etc for the components, mounted side by
side in a "double barrelled” arrangement. This system is inelegant and
needs elaborate dispensing channéls for the components unless they are to

~ be dispensed in a side by,side flow stream.

30 _ _ | :
A further problem with components which are intended to react together |
after dispensing is that as the pumping pressure is released and the pump
mechanism is allowed to return to a relaxed position small quantities of

- the dispensed components can be sucked back and mixed in the

35 dispensing channels, where they can react. This can lead to
contamination when components are subsequently dispensed, even
clogging of the dispensing channels. '
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é Di spen$et®0%t e known e.g. in DE-A-3601311 which are equipped with a
nugl |y operabl e punp-piston delivery mechanismin conjunction with a
product container which is separated fromthe head piece by a partitio
provided with a non-return valve and in VWhi ch a fol | ower pi ston acted

by at nospherlic pressure ensures.t.h el i %1 9f jmmierial firomth roduct

cgnt ai nelro tdf)’@ﬁ’gnﬁ%ﬁﬁja’ffelf’i‘%Pf %Qﬁgﬁféﬁtﬁﬁégﬁg & GIHP Bﬁgé ﬁ%pﬁ)ng t he

mﬁt rertr) i al W}] hrmaghalydipecablegauapapiston déllheermmgchamswrstordunchenmtg & punp
chanber [ C ing a
second non- t(}hl%t &b&ﬁd}méﬁgﬁ?ﬁ{‘f‘sé& gr%%s‘,itetri‘sl S kﬁecﬂ@é&?l&?wsﬁ)a w%gln ag
product is tRfOUEiQﬂ %@h%é@&#ﬁéﬂ%dﬁb&%@dm which afollowes mistensactedch are :
not to bg pr ﬁ<sf,1 altosPReritPresdute chidpby/ tHd QeIPRiryQf thiterPAlORNYR the Y
cont ai ner. 9%8‘ Eenser fO{ Een&a €aste i ke f%?ng ads |sf al so known \
from DE. A Frofusbeantainer fo.ong Pump deliyeiyamgans gt BRRR foZhanber f or

E) he conbi Pecthdpemmgaﬂnecrnaténal thyough epdiselrirgetchammel t The puegusistehanber

eing in fre 0 ery neans

and with an 1T ﬁ‘%ﬁr&%ﬂﬁa’%hl %%Bgr% f‘r@%. & oﬁnogﬁ%f% th%l spensed, a
vacuum is pheduarge ¢hanrel including asecond nen-repam Malvet the . separate
product jghamber, whereby the main product can be provided with the

addltlonal i nsi de e di scharge channel Such a-di spenser i s
agai n not s[?v@uaf ?p%rﬁ@rdﬁiwmsr Pgﬁ%ﬁsedvmqléﬁdﬁpdﬁﬁ‘iﬁ‘i“ab% &weés a
medi cal agenthadi@niists of Qémal con&ﬁm@rwhmtammmap&mnﬁam the

di spenser. A dispgense om U 8871.whi ch has two separate
coaxi al _chan%’éi?gr_lg& B@Ht%%nﬁg? e@ﬁiﬁﬁe ré?t als to be dispensed by a

punp arrangenent | ocated in a dispensing head Fbmever t he di spensing head

arrangengnt gf &l t h
tOI’tUOUSri%dI sﬁéiﬁégﬁéf%t%ﬁe%orgﬁgese pr odut M pOSSI §1{lﬂ1 eag{bn \T'?E
wast age. ha‘gngugctzkhead] piacera separateiprafuct chamberfordbes whi ch-
has two sepagghBirfededispensaticiPsf & t%fcoﬁ&ﬁﬁxfédl's'ﬁ&ﬁd\ftlﬁ@ﬁ?dcﬁi& d!ﬁh%é@' s to

e A A GHIEHS o ol i S 5 cuor
' ~ and with an inner contamgr chamber. When the main product is
20  dispensed, a vacuum is produced in the area of an outlet opening of the
separate product chamber, whereby the main product can be provided
with the additional material inside the discharge channel.

Such a dispenser is again not suited for the dispensation of different
25 materials, such as a medical agent and its solvent, which are not to be
mixed inside the dispenser.

A dispenser is known from US'4438871 which has two separate coaxial
chambers for containing two separate materials to be dispensed by a
30 pump arrangement located in a dispensing head. However the dispensing
head arrarigement of this device is of complex and bulky construction,
with tortuous dispensing pathways for these products, poss1b1y leading to
wastage.

35 A dispenser is also known from US 4,949,874 and EP 0318834 which has
two separate coaxial chambers for containing two separate materials to be
dispensed by a pump arrangement, but in this dispenser the pumps are
arranged side by side rather than concentric. ' ' |
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- 3- articul ar g&obl ens of delivery are encountered when mlt%ﬁzulon ] 54
mat eryal s conﬁ??g the first and second |iquid phases (as defined therein)
pharmaceutical conposition of the type disclosed in EP-0152953 A for

| application. In such conpositionsa.the first phase contains a

ved drug and is preferably saturat ec? with the drug, whilst the second

se is a chemcally or physically different liquid fromthat in the first
phase and contains no drug, but is miscible with the first phase: The two
hases are sePartieulazproblemsof delivery dne encountiredrwher the twiodluide

Aresultant dr “M@Hﬁﬁ:«%&sﬁ%ﬁ% tRE $86 Ant Yol HOGic HndldsXasUefitied dhereih)! N°

. | t ant t t t t d
in the drug: o Shedmerbbc srprtitbaat ¢ thpeigissiored im B0 187983 Ao i n.

It will tbefs apﬁr;ﬁsa 1daluﬂin Enpamaf,om tﬁﬁoﬁ@'thé'ﬁiﬂﬁ phasé @mmdnsa the

conposi tions ave im

cogequent ly P fshBEng’r' lyﬁﬁﬁ‘éﬁiﬁﬁmﬁé%ﬁaﬁ“g %élﬁb%’t‘ﬁat ion to

t he skin. Hensecomdyphnsemsm clipmicallyeorpplaysieally diffatent lighid from\that imehe

pr obl em wi th_ kog SO0 b8NRIAL %Fa&,ggaé 4 fibdiBle B HR by

jelly-1ike materi scos Sach conpone can vary
i ndependent | ytwe phases are sele Mﬂq tun migingsin apredete m edatdathet or age

t enper at uj@s. résmlwi& di{ceﬁﬁadtiﬂipékﬁe'eﬂéﬂthé Satiiadbd dPig RORMiLityAs the sol d
over the counter .the te r.e difference hg ope, storage in a cold

room or near Zesuitpnd i3 predygesamisciple 9\%{;@%“’5&& the =
vi scosity. Sushpersatmtb;i mithaghagcwhxﬁwménchease the eatecsfidrug t he fl ow of

such conponen §né%§§‘°ﬂ Bf@ﬁ%él%d\/breover if it is intended that the punping
r

action of a d and action, there can be significant
variation in the anount and rate of pressure application between consuners.

[t 15 thelsf onewi ghlap ;ﬂ»@éi‘a’i:é’d)kﬁa%ga R0 SOTRRRARCS RN Sothyll spenise

such for ations wt repea ependent of
conponent Vi s Compogitions %ﬁé%&%@ ve 4 ‘F%‘t?@é‘:%ﬁéaﬁﬂtgﬂ &8s of the
present | nvenbommmrmesimuedhawi@pawfom abehepohrwfqmﬂmwm ohi ch

serves to dispengg. | ﬁeglce”%tn?rrpraelnﬁmng of the phases is undesirable.

20 A further problem with the compositions of EP-015953 is that they tend to

be jelly-like materials, the viscosity of each component of which can vary
_ independently as a result of manufacturing variations and ambient

storage temperatures. In the case of pharmaceutical formﬁlaﬁons
prescribed or sold over the counter the temperature difference between

25 home storage in a cold room or neara radiator or in sunlight can
signiﬁcantly alter the viscosity. Such viscosity changes can have a drastic
-effect on the flow of such components in a dispenser. Moreover if it is
intended that the pumping action of a dispenser is to be hand action,
there can be significant variation in the amount and rate of pressure

30 application between consumers. It is therefore highly desirable to provide
a dispenser which can dispense such formulations with an acceptably
repeatable flow rate independent of component viscosity and pump
pressure.

35 Itis therefore an object of the present invention to provide a dispenser of
the above-mentioned type which serves to dispense fluid materials, in
particular liquid or paste-like materials, and permits a reliable, controlled
dispensing of different phases of matenal such that the ratio of the two
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particul ar |icroak®r paste-like materials, and pernits a reliable, -
control |l ed di spensing of different phases of material such that the ratio
ofe thé two _ . -4- phases is kept

at the same predeterm ned val ue i ndependedt- of the total vol une disper se’
Wi t hout any prem xi ng inside the dispenser. According to this invention,¥
di spenser f orphiisepéskeptat thesimtie predietaxtmirled vhlueindepdndondt of theaersd f ! ui d

material co 1?&1% ' ' 0 econd material -
supply charrbme}'rdl or @gé%{esgpf %@dé%%#ﬂ* q.}’m E?H?%’g&%@%% e]rt uid
materials, and a head piece which conprises a first punp chamber having a

first punp pisdcerdimpceobetii meéiiﬁ‘tﬁptaa&igﬁehgeﬁfd} 1§%elg§1ﬁﬁlﬁﬂ% ﬁ'&aﬂml and to

the first_nmater.i,al hanber a sec¢ aving a
~second pufp p(f ag"rfgglo%?‘ﬁﬁ %8%@ @M?ﬁ%ﬁ@ﬁaﬂj@e@ﬁbnnel and

t? Ithe tse;:gn&umﬂychatn&mmﬂdya sé@ﬂlbmatéﬁﬁlb y{)ljrgclmntibé\zxfo%'re ééti\&ﬁ n]E Oft
at | eas e S e _chan i‘ana, e firs
and second pucfr‘r)r&)l ciﬁlnﬁg §F§ﬁg%88 ?‘gﬁ wri@r@qﬁﬂkqa%a?fa é@’gﬂ rraterl al
suppl y chanbeomprisesa. ﬁmsﬂapuum(tEMmber agmgalﬁrst pumpspistet anddskihjgat t he
Lt U ottt I dgfhofadt G UATROY

oper abl e98 e ﬁ@%ea fRaop m@nclxaénb%bawgaa §©¢0p’dcmum@rmah$mand

di spenser. |b”em@ iconflectabladtd #Beédiftl dRCRhrEe hdrhel drﬂPid‘ﬂf‘ess%dh di s not
limted to ' entric' IW#} clude arran enents in which t frlrreter of
one el ement | %‘?@rﬁj&? Fa’ é’rrrerlg%ms%e qaﬁtanot her
preferred entthdifimstandfsechnd |dmschmrge rchanneh!;l dpnonb.lly alsg théﬁréﬂ dﬁd

i ah TS ent e Z’Eéaé’ EHE%*’P%‘%%HQ' o fially ofB8 ¥R SH5E B aedsd Ristfeial N

head pi ed® ofs §% beingiin & soaxigl agrangementig t he second materl aI is
defined by a tubular body whi ch surrounds sai d channel and si mul t aneously

constitutes u ct i r t he .di spen By nmeans of this
| ast - descri b%%%@ﬁeﬁ%ﬁﬁ cong PRme gpgbers, and also the first

and second material supply chambers are also coaxial.

20 The pumps are preferably manually operable, e.g. by single hand action to
' provide a compact portable dispenser.

In this discription the term “coaxial” includes but is not limited to
| “concentric". It includes arrangements in which the perimeter of one
25 elementis arranged wholly within the perimeter of another.

In another preferred embodiment of the invention, an end portion of the
first discharge channel is formed by an injector, and a second discharge
channel whi_ch is entirely separated from the first discharge channel
30 inside the head piece of the dispenser and used for dis'charging the second
~ material is defined by a tubular body which surrounds said channel and
simultaneously constitutes a pump actuating member of the dlspenser

Byl means of this last-described preferred embodiment the two materials,

35 particularly two fluid phases of the type which form the compositions of
EP 0152953, may be dispensed as a coaxial stream of the first and second
matenals, by dlsplacement of the tubular body

——
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part ycul ar Idﬁ({)mfl uid phases of the type V\:hl ch formthe cBrrp%m f'l or(s t3of.‘ EP
0152353, may be dispensed as a coaxial streamof the first and second
rials, by displacenent of the tubular body. .

In a further preferred enbodi nent -gk the invention a di spenser for
ensing together a first fluid material and a second fluid material,

aving a fi F@m [ AL Rﬁﬂa misaf feu PPl y chanber

conpri ses: Ihsﬁ | r.st E'p%f E%E%lg? C. ﬁfﬁ?g‘%ﬁ‘?ﬁ g‘%flsﬁs % terial

suppl y charﬂi§Pe‘3$1§gaP°§ Fﬁr@%‘&ﬁ‘@&?q #nd asegond flyid ﬁﬁ!@age of
first materhfhingd firdt matdrtial &m% chantidradnd 4 Retond heaterial sapphe first

"~ punp chanber” 6 second gurrp chanber communicating with the second materi al

supply cha FLCUMBBEEBHA non-return val ve biassed to allow passage of

second baterial only fromthe second material supply chanber into the

- second punm, ?ﬂ@efna cRaifbé: Ecih B G WATH tHE I8 BRAkHAN stpply  he second

punp chanber enser a avl ng .an out portion c r|S|ng a

first di screhagml %m TFQ)FOQ‘F\'QWWQIV 1@$qe§| % PageagrolftEthar ge
channel f ormiabériab6mIyFromt the fidst mateidl §\fﬁplﬂ chahibeg 2o thaHiret pasipr i sing a
di schar ge t(a{)e n_a coaxial relationship within a surrounding tubul ar body,
the second ’ge channel being defined by the annul ar space between the
di sc'harl@e tube and the surrounding tubul ar body; the first punp chamber

comruni.cat i LSGRAL - n val ve
bi assed to %?? pgss}g‘tm{l?ﬁ?ldr St T g?ﬁ{alg% tﬁ?%g(?horizﬂh{ stpﬁw chanber
into the flmmaeswaagecthmmretwa e a.%qsm:oml ﬁmof&mdl cating

with the semaiéridl 6alPHeM HPgHRBhd \thaterid1itpply CRAm bR 4hto Hie ¥éeobidassed to
al | ow passalge of secgnd material only fromthe second punp chanber into the
second di sc

15

—
-

the first pump chamber being coaxial with the second pump chamber;

the dispenser also having an outlet portion ooinprisin'g a first dischargé
channel for the first material and a second discharge channel for the
20 second material; '

the first discharge channel compﬁsing a discharge tube in a coaxial

relationship within a surrounding tubular body, the second discharge

channel being defined by the annular space between the discharge tube
25 and the surrounding tubular body;

~ the first pump chamber communicating with the first discharge channel
via a third non-return valve biassed to allow passage of first material only
from the first pump chamber into the first discharge channel and the
30 - second pump chamber communicating w:th the second discharge channel
- via a fourth non-return valve biassed to allow passage of second material
only from the second pump chamber into the second discharge channel;

the first pump chamber and the second pump chamber having
35 respectively first and second pump pistons slidably arranged therein;

the surrounding tubular body or an extension thereof being connected in
an actuating relahonsh1p wﬂ,h at least the second pump piston and '
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rul/ab ¢ ™
the first puggoozdrber and the second;punp chanber having respectivel %
first *and second punp pistons slidably -arranged therein; the surroundi ng
t ubul ar body or ~an extension thereof being connected in an actuating

relationship with at |east the second p pi ston and
-6- optionally also with the first punp piston so that on axial novenen
of the surrowptionallyudlsd avitl thiy fivst pumpepistors so that eraxial movementaf e

he Tirsi anﬁﬁs&E‘%ﬁ%ﬂ%ﬁb&. PRI Bl thd BESt o SaRRRODOLT, & Sa”‘”"

fol | ower pistastuadedeh is preferably acted upon by atnospheric pressure may
be slidably arranged in each of the material supply chanbers. The first

S e ceoubRay a8 R Mo B el bpdsabal o b Regs roduct
T e o s

cecond mat er rEiptast FRiGH T airiiabty ARl FPG BE asi gﬁsﬁt‘é B | %

whi chever of tslnlablyarrmgedeumathnﬁtélelmat chamkersut er nay form or

be integral with the outer wall of the product cont ai ner. Moreover such an

arrangenent enabl es the chanper to e rally formed . angd,closed by a :
common edf weThe fir speond mate %@J@M@ﬁuwwﬁﬂ 1y s are in

a goam al dr e'ﬁthﬂ{ﬂafb&dﬁlét dﬁ%ﬁn&?@ﬂmlﬁbﬁe&rﬁbmﬁﬂaeﬁdmw| |, the first

and second nonsretunn val ves or in

proj ection orrelationshipy P nB}\é ’&ﬁ%‘etc}ﬁ’émr %‘é?ﬁwe]e WP??P*’L)W%%@&H& punp

chanbers may dmlBle¢abedrmngdmempharmngearsuﬂmnﬁrstfmatnmhlvmpply@hamber
terial

fespective r 4 5%%%%“?2?5%& ffdsBiial SPYY {ihmpb? Thifichan

mat er i al 18uppasrangemeat $he sutenwellafawbicheverofthefirstorsecand maaterialnshi p,

certain formseipimbérsSis thebuler fi msﬁbyiﬁte\gawmﬂmmcmwﬂmbft@r
exanpl e the f| r non ret urn.val ve, ssa e i ntlﬁestgﬁelcﬂner first

‘mat eri al suppP’SP G%Yﬁreﬁ’r’t ent ena amber to°
be mtegrally formed and closed by a common end wall.

20 When the first and second material supply chambers are in a coaxial
‘relationship as described above with a common end wall, the first and
second non-return valves may be located in the end wall, or in a projection
or extension thereof, and the respeétive first and second pump chambers
may be located on the opposite side of the end wall to the material supply

25 chambers and in communication therethh via the respective first and
second non-return valves.

When the first and second material supply chambers and pump chambers
have this coaxial relationship, certain forms of first and second non-return
30 valve are convenient. For example the first non-return valve, allowing
~ passage into the inner first material supply chamber may conveniently be
~ in the form of a flap valve which may be biassed opening into the first
pump chamber. For example the second non-return valve allowing
passage into the annular second pump chamber may be in the form of a
35 Dbiassed annular valve sleeve which in its closed position covers one or
more holes in the end wall or in a projection or extension thereof which
communicate between the second material supply chamber and the second
pump chamber. —
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> formeafpoaof | ap val ve which may be bi assed openi ng ianygﬁe 12|/sp 1 54
punpd chanber. For exanple the second non-return val ve all ow ng passage into
annul ar second punp chanber may be in the formof a biassed annul ar

sl eeve which in its closed positioh-covers one or nore holes in the
wal | or in a projection or extension thereof which comuni cate between

t fe second materi al supply chanber and the second punp chanber.

7- The ¢ r raply in an
Jconcentric, ﬂgﬁuﬁaxﬁél %{Stair}g* &%@&W@ﬁ?%ﬁé‘}w glﬁaﬁgharrber
and a surro@ﬂﬂcwrwadanble@%ﬁam nbnmmnaevt m@qm@ambgnch a
~coaxi al arr apeas r

correspogdl ng ug%"g{ lgegonéﬂﬁl stog rﬁare a SO %hgﬂg;&a%;gfeﬁﬁgioé ably

concentr 18 SRR rrﬂpgﬁemﬁwf 8 rBﬁBQ@FF@E%meP wpe econd

pi stons ar e coptdspbatinyipstsirad seconthpistornssarepalsd dn apd Jptrefe ni cates
copidspbadi dhpisto oakénlaprefecabvbyu

openi ng. i n PREHEIRROBAY ErefoRtR cRt ChubeeeoRaf G B Ao RERAS

pi st on carrlmstmlm'evbuthﬂmlhw pistos®nmuni cates with the first discharge

chanhel, the said opening, carrier tube and discharge channel preferably

“al |l bei na coaxial . The first p| ston carrier tuhe ma fl&ﬁl nt o the | nner end
r ret

of the APrstThe Sestapigton Resfaeablycompannigates wi

e ?”?L%‘““%%‘??“‘%%”ﬂ*?ﬁi By deltvel ?W“h?'?“éﬁ“"‘?ﬁ‘“‘w'enth' it
| | | | | | |

il sehar go. oIPHRRERE Sy cominisiCate 1ith £ S0 Rista patiet tilis which th ki

di schar.ge cfmmmhmmates mtllndahaﬂzat dlschargadmnnel thensaidiopenig,tdarrielri r d
non-return gafd@ﬁlsﬁﬁﬁé éeco %lfgllg%gnagﬁo&ﬁfsﬂe fﬁ%@@ﬁé\ﬂ{x' n a

downstreamdire on conmuni cat h the
annul ar 1§ecmr§uham@y§ﬁammthwmea ridpe @t @hscharge ghanngb whi ch

e
her aby e RRGSACaHef i he, ootk 4 ha Bet PISEar: 5 (B e SEREAIRRN e

t hi s annul arcarpietdubeyorin tisd firgt drschnﬂge&lamel,mrwﬂdmmmthnnhﬁ'@e channel ,
via the four i on: bel i vneiehariy chaHHYY) G irf B Adhptdt {PRRRRL, O the

second pi sto
20 Conveniently the third non-return valve may be a flap valve, which may

be biassed, opening in a downstream direction.

The seoond'piston preferably communicates with the annular second
discharge channel via a second piston carrier tube which surrounds at

25 least part of the first discharge channel and/or the first piston carrier tube

~ in a coaxial preferably concentric relationship, thereby defining an

annular space around the first piston carrier tube, this annular space
communicating with the annular second discharge channel, via the fourth
non-return valve. This annular coaxial arrangment of the second piston |

30 carrier tube means that the fourth non-return valve is preferably in the
form of an annular valve disc biassed to close one or more valve openings
communicating between the said annular space and the annular second.
discharge channel.

35 The actuating relationship between the surrounding tubular body or an
extension thereof and the second piston is preferably achieved by
extending the tubular body into a cup-shaped actuation portion which at
least partly encloses the second plston carrier tube. The walls of thls
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rut/ap : L B
carrier tubecrear® that the fourth non-retumvalve is preferably in the
formef an annul ar val ve disc biassed to close one or nore val ve openi ngs
communi cati ng between the said annul ar space and the annul ar second

di scharge channel. The actuating relatio#ship between the surrounding

t ubul ar body or an extension thereof and the secon iston is preferably ¥
achi eved by egtuatibmportion avéarzangeddp heareith emilreﬂ.'tgpomladlree!ﬂympoport i on

whi ch at | eashe Baédild/piEB6 Bafifer fifbe; 86 Lhd: Bl s pRbkinEht of B ablitatth| S Of

this tuation p on are .

arranged to BeEsonunder the astionofaxialagtuating pressure apphied 0 dhei st on

carrier tUbeacﬁﬂht‘i&ﬁboﬂXéﬁin dl;ﬁst@p@meiesaing Bfrefibi Airdig BGRirapginder t he
action of . axi actuating pressure a éhe act uat,i orti in a

o ston cdipr BEOKRFaTREE B hoBTFRaPring Ematreie CIEPIACHSRAUHE RespRas pondi ng
conpr essi ve gpistphaaenientubé anﬂéexmemfdhplset:mmdpmﬁonecammhg pumpimnofting the
second |sto nd

unp. chanber el HAteraY BBt BPufE scdBaSRR GUREL Birofgh e HUFIERRE™ )
di schar ge chaﬁhmnvavn@ndamtgtbe sepand dischargechaaneli on are al so preferably

arranged to bear directly or indirectly upon the first piston, so‘that
' COr r espol d|

axg_:aL di Ia nment ..o e a tion portion.cause

si mul tan &S{fﬂﬂ?&é’f%&scﬂéliﬁ erRostioprarealse preferably; ayrapged te eﬁﬁbe and
Pence of thedirectlqunm‘ectlyanpomﬂwﬁmmtmi sothaltiaxdal %ﬁablitdeﬁieﬁmbff of the:
I rst pu C nd into the. first

di schalrogtrarp C hgﬁmh‘i‘%ﬂﬁﬁ%%ﬁ%{% cﬁéj‘l’g{ﬁ%‘&é&t%@lﬁ&'&%ﬁr@ww SEHE tirst
and second pdasplatement Qf first pistorf carrientubesand hénce of the first pistores

cl osed and pig ek fst” %Ha*&h anber .

| ndi r ect egr ng P’Fslﬂ&ta cltlﬁia?lll%ﬁf rtilzsct): g ‘f&hrst

pi ston W&i E‘Hggﬁﬁ’%’f'a{lﬁé \/ Y%apérmap&P first ﬁnspbargﬁ channele

channel or upon the adaptor if present or on the first piston carrier tube

i f present. _ efer nt_of the inveption ,the first

di scharge ch ‘?1 qu n%ﬁ‘?%%‘?s? ﬂ}eﬁgqttq}iaq ond.pump
wi thin an extchauders |ﬂmdea the gt and second non-retum valves closed and

prevents return of the materials to their respective chamber.

20 .
Indirect bearing of the walls of the actuation portion upon the first piston
may be by the bearing of the actuator upon the first discharge channel or
upon the adaptor if present or on the first piston carrier tube if present.

25 In a preferred embodiment of the invention, the first discharge channel is
extended to form an injector, situated coaxially within an extended
tubular body. |

In such an arrangement pressure of the first or second discharge channels
30 against a surface such as the skin can cause the actuation portion to bear
upon the second piston carrier tube and thereby extrude both first and
second material onto a precise point where they can mix. It is preferred
that such an injector extends downstream of the tubular body for at least
a small extent. |
35 -
The cup-shaped actuation portion is preferably also resiliently biassed, for
example by a spring, into a non-axially displaced position, and the second
piston carrier tube and first plston camer tube are also preferably S0
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In su h an gppgggem&*nt pressure of the first or second disch&rye €harheél 5 ":'2
Idst a s such as the skin can cause the actuation portion to bear
t he second piston carrier tube and thereby extrude both first and
d material onto a precise point wheye they can mx. It is preferred
such an injector extends downstream of the tubular body for at |east a

hoi 1 ent le;@@Q@@&ﬁ&g@g@@%g&%&&&o hesicn of B Femeabblad il () aceq
osition, ameturmcbathcpistonsiinton mamﬂ wndisplazed fosition pﬁhﬁmﬂl%ar rier tube

are al so pr ‘?ﬁ:ﬁ{ét P?éksure is removed Methods of arra n such a sp ngm 119-
linked to t act ua S can

| on por'ﬁﬁlé‘\(‘p'ﬁ%é< ction o e resi
return both %HR%'Q“ t #o thoge F‘h“l‘?/aﬁ‘i» &E@ﬁﬂ? tm’sﬂnmn pofa
actuati t@t plh?ﬁ%ﬂl 9p1+l: lﬁ(jﬁi’ﬂdpr&&f&l??&oﬁﬁeﬁri@m 'ngI gafrouridihpthew | | fbe
apparent to _those skille ar erred. arr is of a
hel i cal spri ﬁﬁon‘fggﬂ%ﬁ’hﬂﬁt’%’f é’l’aﬂr&? éﬂtﬂ?%e?\ﬁﬂfﬁgmtéﬁ?%w Hg t he
second punpamldaﬂieemp-shabed)amdlmmmn bear against the end wall and the

cup-shaped actuation portion. During a return stroke in which the first
and second pistons return into an unconpressed | noperative position, the

first and s Pexeturn ptrokedniwhich the finst gndsecrnd pistopsmebum info and
second 1t eEnPhnédRprassed @xmratwetpasiﬁ&l fmeﬁrse%ﬁdsséﬁeﬁd maRidlsareer

with the first and,second r et ei n are avail abl e
inthe firs &ﬁé"?&&@ E‘F?é?r‘gé?grﬁ ?ni f‘méf ﬂ§PH§PYoperat|on An
al nost i nst ahamtmrasnth thecfizsitamhsexbnt parhp chianabet, waﬁnthh fiestcand! s at a

| ow del i ver @&q] | by the
nmeasur es de)séc{r?‘lg eéa{a‘ggv ﬂéﬁagb?'{ﬁé{’p‘non raq@urn gvia! %I \l/éeﬁl s ar rg?nllgsggsget ween
the first mseeemdpummeh ehieranstber dispensing epergtionanber which is
connectgsl e to the first materl al supply chanber, that a second. non-return

KRN 4B S AR LA T W TR (Ll
and that eaclow deliweny pmbmmandh almg smial mnnprpzithsbhsy teweedbmplished t he
ety S5l ARBeh S MosRRAShol ot e Db Al el
between the first material supply chamber and the first pump chamber
20 which is connectable to the first material supply chamber, that a second
' non-return valve is arranged between the second material supply chamber
and the second pump chamber which is connectable to the second material
supply chamber, and that each of the discharge channels is controllable
~ downstream of the first and second non-return valves by a third non--
25 return valve and a fourth non-return valve respectively, and the valve
bodies of the non-return valves are each controllable in response to a
pressure difference upstream and downstream of the respective non-
return valve. Moreover the provision of two separate sets of valves, i.e.
| first/second and third/fourth is found to substantially reduce or even:
30 eliminate suck-back of materials and to overcome the problems of
variation in material viscosity and pumping pressure at least to some
extent, making the rate of dlspensmg relatively independent of these
variables.

35 A particularly useful feature of the dispenser of the invention is the
ability to precisely control the ratio of the first and second materials
dispersed over a wide range of total volume dispersed. |
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bodi es of thE7G@20return val ves are each control lable in’ response to & )
pressure difference upstream and downstream of the respective non- return
val ve. Moreover the provision of two separate sets of valves, i.e.
first/second and third/fourth is found T substantially, reduce or 'ever‘?
el i m nate suck-back of materl aI s and, {o. ov rcone the probl ens, of variat
in material bhedispensenmayalee M‘I R capJueans, arzanpged to.fif ontaki ng

thet ratle O}‘ Mesmmxl icb gonRiifbr, }&i&aisﬁ%@ﬁﬁi@@to ?wﬁ?diﬁe@ley uﬁdlmﬂiﬁdua}]l&_

~ particularly u e 0 i in i.s .t he
ability to @i%é Wsﬁa}ﬁ%rg‘? ﬁé eﬂ%ﬁgﬂ\ qlprgzpdghzleos@@ntd\tﬁ,ﬁx@l al s
di sper sed ovtxhe woductbconta;nenfxxayobabylmdnod andpthemp may conventionally

-10- Thg di arranged to fit
onto the pro g @tﬁggnwkﬁé%ﬁﬂ@#g&%gge&@ to speC| Ically and

i ndi vidual l'y seal the first discharge channel and the tubul ar body. To

facili Eat e lt'mlé ﬁtrbﬁaﬁd?;@t!&id ﬁiﬁb‘eﬂx‘al@fndw? tgqudé igeLy, pastes, QGHJ.tidiﬁ cap may
conventi ona snap- fi ver e pgnsi.

“cont ai ner. sf‘i/'f‘é’ fo;{s @ rré?‘@rﬂﬁ'?"é‘ éf Bgﬁé%%ﬁlaé'esﬁgstes

sol uti ons, nanglamism aauthemrmppﬁa@s td bexwmw\tqoﬁﬁntxeMrauidewhdve are
sel f - P st and
second p rrpn]g‘h&%ceﬂrds}n&néfsh%eﬁ re&&?g?;’% rl?%ﬁ?‘ %rl ?g?fg}rtﬁ 3’91‘”%%593’5&1& i on of
t he punps. p@mPsnti oned above advant ageous features of the di spensi ng

devi ce of thls |nvent|on are particularly suited to di spensing a

phar maceuti c osi n of ,the t escribeg . in EP 0151953A, i be| ng
B ohar aceut e Bomme madwnﬁa(%g%feaé&m eﬂth%ﬂrspeeﬁm Vige af fhisst
| i qui d phaselmntmm artitularlgistételdviedlispen pharmacewtied | i qui d

phase, 5| mit he first phase but
m sci bl he&% %%%&@%%8r¥%§+%{rﬁgﬂ§géw é)eﬁggol ved therein,
t he concent rpharmaoeumalg:ompqsdamﬁmatnpuaal(appﬂmamonpm:)mmg)aﬁm phases
bei ng such tgh Pﬁﬂq rug
concentrat|8121‘;&{;;5a eater t a ibz s%turazge}!;tf;sfretlij1 o églg{miitnﬁhu&:b ¢
initially f rth@l u
super sat ur at ﬁﬂsdibld‘tﬁd&@w‘i’ﬂﬂ_@puonaﬂy containing the same drug dissolved therein,

20 the concentration of drug in each phase and the composition of the phases
being such that, on admixture of the phases, the resultant total drug
concentration is greater than the saturated drug solubility in the 1mt1ally
formed resultant mixture, thereby producing a mixture supersaturated
with the drug.

Such compositions are more fully described in EP 011519534, the contents
of which are incorporated herein by reference. The first and second liquid
phases of such compositions may be used as either the first or second
materials of the dispenser of this invention. Suitably the first liquid

30 phase of such a composition may comprise the first material, and the
second liquid phase of such a composition may comprise the second
material of this invention. This invention therefore further provides' a
dispenser as described above when containing such a composltmn, with
the first and second liquid phases comprising the two materials of the

35 device of this invention.

~ The preferred use for such compositions also defines preferred volume
ratios for the first and second material chambers and pump chambers, ie.
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conp@3obreons are nore fully described in EP 0115194‘5*394{"‘%hé chi)n%’e?\tss 40
whpch are incorporated herein by reference. The first and second |iquid
ases of such conpositions may be used as either the first or second
erials of the dispenser of this inmtdmtion. Suitably the first liquid
ase of such a conposition may conprise the first material, and the second
i qui d phfiom dfl 01319 more spitably fromdyl twb@i se t he second material of this
i nvention. This invention therefore further provides a dispenser as
descri bed above when contai niaq%esuch a conposition, with the first and

second | i flwednyratien wilhpewdedescnibedhy wayafiexample with refarenee 88 this
| nvent | on the AbgorRpEhFHIECdrd Fides Figh 1hd 2 WIRh SHINW two FrhS LI e pr ef o7 ! ed

vol ume_rat,i os faqr,the .St .and, seco terlal  chanbers and pu chanbers,
i e O devisce o?' ther%nvengmn ina ongftu%gngia sectional Yhy;w. from 1: 1pt gp 19 nore

sﬁiiably'from 1:1 to 1:3. The invention wll now be described by way of

exanpl e w t L I Q\a4 i . 2 whi ch show
two forms e{tﬁr&fé@@ﬁé%,gl?éﬁﬁsg%:ﬁ%glgﬁﬁ%#%%&w |?4§d’|%§54m§g§?ional Vi ew.
Ref erri ng generally, for sepamsitelyreceiving the first nfateriel/ in adinst apatevialai ner 1,
general | ysﬁggt _?ﬁ-‘é’ﬁb ?anaﬂ&ﬁﬁ!x‘éhé‘&iﬁ thd bé&hg%taﬁéﬁﬁ jrl & sBeddd St material -
suppl y..cha ry a an or receiving the se]con mat er | a1 In a second
mat er 10 Ipaterial ehamher b t&w%armlyr ¥ FOFERRRS thefirstmaterak, i al
\sAﬂpplhy_ c hlaﬁgpty {:l@ambelﬁ laf ahdrit h@fthgﬁ BonsibEs (.stfa hesié @@bdqy' zcg%x&ran?,ner ?!' ! .
ich inc es . el i ver y. means enera ory. di spensin e first-
And - secondiEbapfides th HafiyBFP Reatis §GBeRall. fof disdsiR EhF Bt ) seq by
a cl osur e andpsetondimatertalsbe put over head piece 2 onto container 1 in a
snap-type seat. The individual nenbers of the dispenser are made of an
I nj ection- noul dabl e plastic, preferably polyethylene or pol ypr_ogyl ene, SO
“that & tHe thednpperativaostate the dispensenis ¢loged by acclosurecenps4 whichon, and on -
the ot her charsé plover Kéddpreckid bretd donitainee t i #8hap-type seaff f ected by the

material of the dispenser.

The individual members of the dispenser are made of an injection-
mouldable plastic, preferably polyethylene or polypropylene, so that on

20 the one hand the dispenser is of a lightweight construction, and on the
other hand the materials filled into container 2 are unaffected by the
material of the dispenser.

Container 1 of the dispenser integrally includes a coaxial double-tube

25 assembly with a central tube 5 for forming the first material supply
chamber 1a and for receiving the first material and a first follower piston
6 therein. Said central tube 5 is radially spaced from and surrounded by
an outer tube 7 which defines the outer container wall and serves to form
the second material supply chamber 1b and to receive the second material

30 as well as an annular second follower piston 8. Follower pistons 6, 8
which are coaxially arranged and slidable in the axial direction of the
container are acted upon by atmospheric pressure, as bottom plate 9 of
container 1 does not provide a pressure-tight seal for the chamber below
follower pistons 6, 8. Central tube 5 and outer tube 7 (outer container

35 wall) of container 1 are integrally connected to each other by an end wall
10 which simultaneously separates head piece 2 of the dispenser with
delivery means 3 from product container 1 containing the first and second
‘materials. . '
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Cont ai ner 1 &7%%%2 qi spenser integrally includes a coaxial double- tube=3 -
assefbly with a central tube 5 forformng the first material supply chanber
la and for receiving the first material and a first follower piston 6
therein. Said central tube 5 is radially spaced fromand surrounded by ?
outer tube 7 which defines the outer container wall and serves to formt
second material supply chanber | b and to receive the second material as

wel | as an affhe firstsandeecond foblnwrer pistoms 6.8 #xel equippegivethming or stapni ch

N t :
e §8f‘éaaupébr35§°m§§s§ﬂ§%?‘c*%?§ lﬂd;““fe Sl ol e‘%ebé* petiond e
does not proﬁ@éaﬂ meaterialisupply chambers 13 ihmear sad wal _
pi stons 6§ 8.to@RIYw Shid él%nﬁef#% w&muély@nﬁné@lahara&%t@saﬁffowbubwei

t 1 t ted t th b d |] 10 which
ol t aneous RSt cLht S58¢ Aracecondmataials Ly Brtpnd sl ery moans |
3 from pL od ;JanahermlasuMy hhanﬁiemla b aﬂeecmstmtlysdb_memﬂmb atmhespladric _ \
-12- The fi eqegqu I ng or .
Stop proj ect e R ot 8 &°?‘é§§§ﬁf B Filbhec piledle” oy 8P BESE ddide "0, "

the first andsefdhe dispensex|contivey ldﬁanmnhgdfmmlbbtmmmmrthe o)
.as to al hgw %Qsﬁ@&tbmuswteia ﬂ?&oﬁﬁte 8| Thé EiBWa‘i\a s@%l%ftﬁé fitsEaRa for

fol | ower pistons e first and, seco l,als in the_first a
second mat er .sspogg mﬁ%r@ﬁ%ﬂéhm %ontﬁﬂlegﬂep%ﬁsaéﬁh‘gﬁmfw s@rrange fn
at nospheric mmpieee @isdrrebyensirddin alveggbimplowagyand theigeneration®f So

Lnder the. pr Soym SHEw) RBARR CRENBIEES she bR R aiF o sh Ex@f’%pﬂtmhéc’ff?&
and second neseeond matertalisupply chambers 1apthare avroidedewhe first andanged
in head gigec IHW g@,alll. ﬁ{ﬁﬂ& ngglli y, and the generation
of vacuani1 vmt e%ﬂhgon al ner%?é Pe é én e%S}Q?alr to the first and
second material supply chanbers la, | b are avoided when the first and
second nat er i Bhd wdlk ld'o‘fQ:Bﬁtﬂﬁér flrmlsﬂ@eda PR centiiltp cmidn 1@ a®ld is

centralty ipvErdsERofh a PRl aPaRr R oratr i ne tubplen Rrdpcion TR L " °
mat eri al suppwhichhtheofirst matexial sugpply chimbereht teximipatés. dfhé 2enfratnd wal |
oo B POt S B Belag o,
openi ngs' 15 o¢nd wby rﬂ)fms&lt(hﬁ’-qm mnfstlmmuanem WhJCh mcludes a
plurality of valve openings 15 of a second non-return valve 16 which are
preferably evenly distributed in a circumferential direction and through
which the second material supply chamber 1b can establish flow
25 communication with a second pump chamber 19 formed in head piece 2.
Valve openings 15 of the second non-return valve 16 are controllable by an
annular valve body 17 which is provided with an upper flanged projection
17a and has an inclined outer contour with a flow control bead 17b, as
well as a lower edge 17c that seals valve openings 15 together with the
30 ﬂanged projection 17a in an inoperative position of the annular valve
body, as is shown in figure 1. The annular valve body is urged into its
lower closing position by a valve spring 20 which is preferably integral
with said valve body and made of plastics and axially fixed in the area of
end wall 10. Annular valve body 17 is here biased such that it is movable
35 axially upwards against the biasing force of valve spring 20 towards the
opening of the second non-return valve 16 when the second material is
~ supplied from the second material supply chamber 1b by the second _
follower piston 8 and at a reduced pressure downstream of annular valve

——————
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prefefably eveokg distributed in a circunferential direction and throu

' t he second material supply chanber |b can establish flow

nication with a second punp chanber 19 forned in headpi ece 2. Val ve
ngs 15 of the second non-return valde 16 are controllable by an.

ar valve body 17 which is provided with an upper flanged projection
and hasbadyllﬂamtmkhesenoudmmmmhambemli fl ow control bead 17b, as well
a |l ower edge 17c that seals val ve openings 15 together with the fl anged
rojection l7a in an ingperative position of the annul ar vaIv ody, as is
Shown in fi dubalar projectiem dB of end) wall JOkas pravided) thenesn;a Srstalve dosi ng

EOZI tion by sﬁae\ié'MewﬂMa Qﬂlv%(ﬂdﬁ‘22rhlh§ed)%Bé%ﬁthnb'ﬁ&élh@'thé\ﬂvhl‘v@ﬁdd& val ve
ody an

Aonul ar ol 9EATHR} nERTESRa BN 2oy SLyrAlaP AR cooperaleR LD AD BifS |,
;JE\(/%Va ; gi Oggaopemngms bf tshulgr fprojeetioh laadwm?c)a hwregy ﬂihﬂmvmchbsmd\posgge?lr (r)l% of
t he second %&33 Pﬁé%hs gﬁé %&ﬁﬁgﬁf‘@ b%ﬁ%% J@%WWE# lgvseﬁ'ﬁgai on 8 and

at ar educe@rmeebonﬂé& firstevalvefsleave R lais cpaixially accommodated on

e[llg vvaIbOdXO has ro tﬁﬁpf’.‘i“dleagﬁfﬁﬁa? igt%enﬁg%tlosﬂ-‘“@lﬂcﬁrlf%@{ﬁﬁh It\;/(g 19 r ap
22 hing tﬁ@r%ﬁﬁy%ﬁse e&?'ﬁ?@hﬁ?@‘%%ﬁ&?"‘m‘fﬁ Prgla’ﬁgﬁ'il @ val ve

23. Val ve flamﬂarvabmebatyelﬂwth an outl et opening 18 of tubular
projection 13 in such a way that in a closing position as is shown in
figure 1, it sealingly closes outlet opening 18 of tubul ar projection 13.
The first vMalve flap22 caitrols theaﬂovak:bymnicahndd!ﬁﬂzeen thefirstmatediabct i on

13 via a sngg; H/?F’ e?%' ‘ElatlY@'tﬁQt %ﬁﬂ[e% bER:v@Gaﬁ%Sﬂ’e@gée”b' Y

. and extends t cond punp, c ann l'ar, val v ody 17.
val ve fl8p am st)p néwrmbw%ﬁiﬁms&manw fb@t Yeflap22 rateri al

supply chanber la with the first material upstream beI ow vaI ve flap 22 and
a first pu C 24, dowastrea € bo wal I 10
integrally% r@ﬁio Vﬁ Ms@?l ‘Eﬁ ‘Eﬁléﬁ' glédally to
and radial I y:oannﬂbotm&rwhﬂy spacedbnterlrmillypﬁ-qnetnbtﬂar pBojection 18 dnd st
val ve sl eev C QR e second
punp charrbe?héé mﬁ%ﬁ%ﬁeﬂh ?v’e Ogé%éﬁ g m:ﬁ@ﬁ@%e%goﬁgjn:i &ﬁmw
20 - the second pump chamber 19in wh1ch valve opening 15 of the second non-
return valve terminates, and a second pump piston 26 is slidably
supported on the inner wall of said projection 25.

The second pump piston 26 is coaxial to a first pump piston 27 which is
25 slidable in the ﬁrsi_: valve sleeve 21 and defines the first pump chamber 24.

Both the first and second pump pistons 27, 26 are formed as hollow
pistons, and each of them integrally comprises first and second piston
carrier tubes 28 and 29, respectively, forming a portion of a first discharge

30 channel 30 and a second discharge channel 31, respectively, for the first
and second materials. '

The structure of the head piece with delivery means 3 shall now be
| explained in a general way with reference to the already described
35 elements of the delivery means 3.

An upper actuation end of first piston carrier tube 28 of the first pump
piston 27 is accommodated via an adapter sleeve 32 in an injector 33
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return val ve Q%0&tat es, and a second punp piston 26 is slidably suppofted ™
on the inner wall of said projection 25. The second punp piston 26 is .
coaxial to a first punp piston 27 which is slidable in the first valve

sl eeve 21 and defines the first punp chamt¥ét 24. Both the first and se*

punp pi stons 26 are fornmed as hol | ow pi st and, each_of .t hem
integrally C(?z"b‘l‘:hs% turn,dg a&ﬁ?f“%ﬁg’(?@d QS’}“?%%FF‘PWQ‘M edy 34, generally,
respectively ,fofmixi%agieéom dischargé chafméb‘31 dhddbaxislly SHdable tdgettivt a

second di sch%rqgﬁ %1?) g respectively, for the first and second
mat eri al s. PEYe of the head piece with delivery nmeans 3 shall now :

be explained in a general way with reference to the already descri bed

elements 8 ifilakiathiytioh B3y b oofpHRRES tABLIE S pEAR B4R WENP! St 0"

carrier tube d via an adate
sl eeve 32 i n caaxiallesugounds a dlscharge tube 33a of m,)ector 33 whereby an annual 1 4-

}Nm ch, in turehaémgl fdi-i’ﬁ@lﬂh ﬂ%}@dl‘tﬂfﬂlﬁtwh&'ﬂl blchalnhglibl : t%ﬁaél yth
ormn a Se I.SC chann Sl e e er w
Lo 6 boay. e i ER R AR BBG PosHoR e fist Hische i on 34a
whi chI coaxi a|Fl¥rthB¥" tababa actdatiohdody 34 6mmprisesh cupj-shapdd é’a:unflmneby ﬁn .
annua C nn n Di schar ge
e 53010; n Horbihe! P RAUERRAR ] il SfipRTal sRE AR A CIRTRR ok 0051
Further t ubulcarcmfayantlah shaptype prejeption 34da whigh s&ap&anadtbwdzranavmet i on
34b with an ighegsakldtiveto the idibr GindeRa mge&léémend an outer -

circunferential snap-type projection 34d, Ich 1s stiffened by tfansverse
ribs 35 relative to the inner cyllndrlcal portion 34c. The inner periphery

of the inner Tlé imusr periphery oftheimer rcglmdei%atrpufﬁad 340 &ﬁclwla@ neduldedt s
outer of ABani e BHheRIN 3B W hiebhs 1p B Rl G, s cCond  punp
pi ston. As a complementacy elements,on thie outﬂr circunaferential surfat:e oEpistora
Mot i on- tr ansrigeliedGubl MePst thie! 8¥6AA pump piston. As a result, the inner

cylindrical projection is active as a motion-transmitting support element

of the second pump piston 26 and of piston carrier tube 29 whichis

20 integral therewith. An axial movement of tubular actuation body 34 is
thereby transmitted in an identical way to the second pump piston 26.

As becomes apparent from figure 1, the injector comprises a lower tubular
end portion 33b which is radially enlarged relative to discharge tube 33a

25 and supports the upper end of piston carrier tube 28 of the first pump
piston 27 in the interior via adapter sleeve 32 and associated moulded
‘snap-type elements and accommodates a second valve sleeve 36 with an
integral valve flap 87 above piston carrier tube 28 and upstream thereof.
The valve flap 37 cooperates with an annular opening of valve sleeve 36 to

30 form a third non-return valve 38 and to control the discharge of the first
material through the first discharge channel 30.

Furthermore, injector 33 comprises an annular engagement ﬂange 39
which in the area of the transition from discharge tube 33a to tubular end
35 portion 33b extends radially outwards and is stiffened by ribs. Annular
- engagement flange 39 comprises a plurality of valve openings 40, which
are preferably evenly distributéd in a circumferential direction, as well as
a valve seat surface adjacent thereto. An elastic valve disk 41 is
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| ls-eCC”EH pi ston 26 and of piston carrier tube 2;%4%%"1'52 / “]5 42

integral theremth. An axial novenent of tubular actuation body 34 is

reby transmtted in an identical way to the second punp piston 26. As

s apparent fromfigure 1. the injeggor conprises a |ower tubular end
on 33b which is radially enlarged relative to discharge tube 33a and

supports th ahﬁﬂ‘é)l(ﬁ pi st on
27 in_ the |ﬁi ri orseg:iﬂé)é’gp er eeve%%F gg’%&%ﬁ%‘e I{nlggfggﬁqu -type

enment s anogl%%% ep-ghaped agtuation pertien 3536 tip Fi{"@;b Y val ve
lap 37 abovg4, pWﬂ@éldiwuhhstaibﬁnﬂﬁla%%nﬁg&&'ﬁﬁaﬁ\éd&fmé willh ¢tsvimniee f | ap

onreturn vargimbyhed” Bt fle BRIl HTRlve Dngrisgecy Tan & rhostidh o [ ol ¢

t hr ough tohe portiin Hetwedan dmchaagmtxhbéma aﬁdrmbelamemd porfien38b &f3 conpri ses

an annul ar t om

di scharge tﬁﬁg@%@%@ bH %}i séd by&ggw:\nel&g@g@%?ﬁh&fggt ?’gé ?#%%lh?vrhval{%s and

i s stiffenedfospnsa &urthmﬂn-a% ;@qéﬂtfor comirelling thepe chaxgeal ity of

val ve openin i I tbgdgd;;

ci rcunf gr entéﬁalﬁglellrafP %néﬁgl ﬁ{\,ﬁ‘elﬁ{egg dgta%al\}ieﬂas&h?hghr fac a5 ﬁlus£

t her et o. aggpp&tq?ifdw@rm r &ngpgement ange 36‘9a of 1nJector §3at (ia ter

f |15- i glg()ar panddo ithe first paung pistoh 27 supiwetqabby lfumiechﬁ-lt%smaamobwmga& ri ga
ange an - or A actuation bo .

Val vg di sk 4 %@ogﬁﬁgﬁ%ﬁﬁé@{r‘{?ﬁb ea%écgﬁdﬁﬁ&p@é%ﬁw ‘h its inner d

circunference - for the control of valve openings 40 - on a transition

portion bet wg 1&%%@ 48R Al p%ﬂﬁata?(éoﬁﬁé&ﬂ'earto%’ﬂq QAll 1p ect or
33, being bia ed b Iast|C| rent ts te nd forns
a fourth non? E K"“?Fa % &%ﬁ%ﬂﬂpﬁasn% %&i}%ﬁ&‘ i channel

31. An a4 al pm]ueumasaffdndowhﬂr1mcCthdmabbddy&8 seﬁvémttsldck&iglm tted via
annul ar engag%cnent fl ange 39 ect of 31?1' éo 1a1. el&ngnd he first

U pi st on HPeEH BB NEF BRRp YRR Al Ve A4y bus
movenent wi t indbdes snap-dype ppojections 45dor a/knapl-tymérseaa lof olosyre dgap 4 as ,
IeQ"E Z?;Z: : i O%eﬁpﬁé%tgggﬁgﬁ%?ﬁéﬁﬁcfﬁc%@ndr [ czﬂ]p%pr 0], ec?l (a;(?’]]a%g (1)f rgﬁhal/v!a%ll
10. Cylindri eBgagrRrapnt with tir)| spapeiyme projgetion 34 e -
sl eeve 4gp whipetuatich bedy 34¢ 'Tlibtﬂfa? "a@tiiati’dﬂ Body 34 is thereby rehably retamed

and foreign matter is simultaneously prevented by snap-type sleeve 44

from penetratmg into head piece 2. In a space provided between

cylindrical body 43 and inner cylindrical projection 25, a helical

compression spring 47 extends in axially biased fashion between end wall

25 10 and transverse ribs 35 of tubular actuation body 34. After a dispensing
 operation helical compression spring 47 ensures the return of tubular
actuation body 34 together with the assoclated pump pistons 27, 26 into
the inoperative position shown in ﬁgure 1.

30 Initsinner bottom portion closure cap 4 centrally comprises coaxial ring
- projections 48, 49 for sealingly engaging the respectively upper end of
annular actuation body 34 and injector 33 and for closing the first and
second discharge channels 30 and 31. This prevents the drying out of any
first and second materials remaining in the tubular end portion 34a of
35 tubular actuation body 34 orin the end portion 33b of i injector 33.

All of the above-described individual members of the dispenser, possibly
- with the exceptxon of hehcal spring 47 which may be made of metal,
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i ncl udes s@pposype projections 45 for a snap-type seat of cl%gurez ¢ )
wel | as an engagenent projection 46 at its upper end for |ocking engagenent
with the circunferential snap-type projection 34b of tubular actuatiof agdy
34. Tubul ar actuation body 34 is thereb§=reliably retained, and forei
matter is sinultaneously prevented by snap-type sl eeve 44 from penetr alg

into head gdrRsist &'plb.ﬁtlés apdcaephanifietuied semjection-nunilded party 43 and

i nner cylind o] i O on spring 47 ext ends\in
axi ally bi BE’E‘J at?g 815 M&°§¥ﬁ®ﬁ§++ Sﬁb %ﬁ%ﬁgver se ribs 35 of %
tubul ar actuation body 34. After a dispensing operation helical conpressi

SPrI N0 47 ARSUEGSLDS of PhlUiyinskt A ¢ b Beb AT, Baskueid gt thg

associ at ed ntot ein ti ti,on, sh
figure 8. qlloquspnsmm&b%ar%m F)]é?lfl SVer £y lﬂoéﬂb‘ﬁ'b%bgg%? first gn gmrrplr |nses
3832? agné' gacowf (Pixﬁul g{rmanfu%ﬁ d&éﬁgér Ezealbﬂﬁdﬁllédlgﬁﬂnlﬂbeﬁlntmﬂf rial i vel yth

- n _bo n e
first and 8BAdhg sgcer é‘?%@ é'ﬁﬁ%? v ’avﬁglc?l&lg%ﬁéls%\}gsgq} &Fﬁgﬁ%@dlgg out
'o; anxt/) }‘l r atcuratelycaion donmhan paird ofamlwahgnubuttmhoubbemg mixedand on 34a
of tubul ar emgor 33. Al
of the abo&@%@ﬁ?@e@ d& dg:l'i}g]'t %aﬁe@s?ﬂﬁ%mea% t%%rﬁl%lgosm [)I y wth
the ext@pt seconst pump dsambprs%, randiinthadirshang$e
-1 6- conghghngls c@ﬂﬁitl?ér@bdmmli)ﬁﬁéi&éeﬁeﬁ&sﬂ ahd seont matéﬁaﬁ parts

pref erably congi st1 0 ene 0 e. T eration of
the di spen§E-PP]53h§hl4 Eg' L&s‘i‘f"’ ﬁf tlp é@ﬁ%’t"{‘ RuYmR gﬁ?’é’&&t‘ﬁpl st ogs
6, 8 are i @4t h9jthe ﬁmax&hdemﬁl mlad)emalsfmhst fiest be fad, afterseomoval ofit er i al
supply cha er | a ond

mat eri al r FF@BV{J) fa?ﬁtbﬁ tl#é?g'l’l a gsg‘?éﬁ%&%ﬁg@fens g‘c'gcggat ely at a.
comon1foi rilbnito&hplﬁrshandrsemmdm amb the first and

;ic‘igdag‘;t elp?hés ﬁé ?Lgér% d&%ﬁﬁhﬁbﬁ'ﬁ?ﬁ y 34 iéﬁnkt tisé ré’diﬁeﬁ@fdi-eé' oPhelicahanber s

h | s 3Q,, 31 t
t her et o. |fconume§mewg1¥7sw C a g?e‘ugﬂﬁ’b#?n@r@dn%%&% a, 1b,

there is atbe‘ihé%imﬁl%aﬁabﬁélwaiarﬁedmlbﬁ Giiarmpar%rykﬁrokehe first and second
materials nmust first be fed, after renoval of closure cap 4, fromthe first

and second material supply chanbers | a and
20 If the first and second materials are present in the first and second pump

chambers 24 and 19, respectively, the depression of the tubular actuation
body together with the downward movement of the first and second pump
pistons 27, 26 has the effect that the pressure in the first and second
_ -pump chambers 24, 19 increases, so that valve flap 22 assumes the closing
25  position shown in the figure with respect to tubular projection 13, and
annular valve body 17 is also retained in the illustrated closing position
over the valve openings. The reduced volumes of the first and second
' pump chambers 24, 19 and the simultaneous increase in pressure have
the effect that the first material is fed upwards from the first pump
30 chamber 24 through the piston carrier tube 28 of the first pump piston 27,
and valve flap 37 of the second valve sleeve is pivoted into its open
position, so that the first material passes through injector 33 and its end
portion 33b to the upper discharge opening of injector 33. Corresponding
" material flow and pressure conditions exist with regard to the second
35 material in the second pump chamber 19 in connection with the
downward sliding movement of the second pump piston 26, so that the
second material is simultaneously passed upwards through the inner
annular chamber between the second piston carrier tube 29 of the second
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b i%ito th |rst and second punp chanbers 24 and 19 by &x@y‘r‘-& dé)lfegs]@‘i

t ubyl ar ac body 34 against the resilient force of helical

ression sprl ng 47, with the first and second punp pistons 27 and 26
g simultaneously carrled along in a preparatory stroke. [If the first
second materials are present in thd%irst and second punp chanbers 24

‘dnd 19, respeg fs 't oget her
M th the downw rpéﬂoﬁ\/léﬁ%ﬂ?@ﬁ?eﬁ?@o?{33@§fﬁ§@éﬂo?3?ﬁd‘?§ﬂ%%§ Qe% 26 has
“the effect thweugh the pnasdan end portien Sdaxf the nhedyand 24, 19
;ncr eases, jnfbctdiP83 ughNe ogéﬁﬁxg@f ﬁﬁé&é&ﬁd@&lﬁr@é Icnanaepuhaeﬁreﬁlagw of N_t he
| 20" Fet ai b valve Rpeninas At By the Slestie ialpndink 45 SR Relasasally “openi ngs.
a

The Ir ed8cedieformod in éfs dgen ﬁosiabna rmmngd;hd SMiﬁgf obmxﬁ tl?«?tu&ﬂaﬁnd t heI
si mul t aneo r the fijrst, mteria
Is fed upméc&ggﬁpg%%?ﬁeﬂﬁ% Sziﬁgéﬁbg@ﬁ@#@eb% é:'i}#p §1ﬁ8 4%13&4 carrier
tube 28 of purepfpistns 627 togetherawithahe assbeiatéd §urﬂacemef thecond val ve

sl eeve is r asses
t hrough mPA%tQIorgi%&&c}ﬁ%&%g%%??lagga r%?vh %E%pél x?sg afégl opgnl ng -

of inj ector Fb]@ mkﬂ ergidaterming &hﬁ t§§§%| etwesmadowes exi st

wi'tfi rggar dad_g@ d%e&ﬁﬁﬁﬂemmﬂ Shap-Oypéd prqe@ﬁm sadEndtleatipper &nd of
connection (i ?\Nqﬁ\gard sliding novenent of the second punp piston 26,
so that thee 9‘3‘ r]PQ I's simultaneously passed upwards through the

I nner annular chanber between the second piston carrier tube 29 of the

second PN 19 and
t he end portlon %‘élgr ‘il%?%% orygggﬁabed%ﬁrgg'e%%gﬁ}é&do@ E %ﬁé annu| ar end
portion 34:£%smpleby helding the contaiper Bdwh&r%@n%peémesgggathemncﬁ;&u ng of

the seqgnd @t@x@%’bﬁ@aﬁ&@d‘ﬁﬁﬁlwﬂ@@h d| ﬁ‘@tsf sﬁffaﬁ:@ez‘\\l%m&tﬁ@?ﬁtﬁws 40 by the
el astic val ve dJ sk 41

orned i osi ti on.
During the < piavids EriopRd By i BAnd, andk BRgRr 5 L PEBSHE gl v
gui ded by tnmbhed\m)thquppai amface434ﬂm1mnmi portion.s The sudfadec@tfitnay Wi t h

t he associ 3%?@ ggﬁ%w@ ﬁsttgeas?f&ﬁﬁ]cyl I ndrical projection 25 and

the first eeve PBER{P 78 € avail abl e stroke is here
determ ned by the di st ance betmeen a Iomer edge of the circunferenti al

snap- tpRe PWHeFtHe fubidsr d66hdtith HodP B4 8 SuBbedquentlihb tngéidbpréssed,

' it slides together with injector 33 and the first and second pump pistons
27, 26 under the action of helical spring 47 upwards back into its initial
position as is shown in figure 1. Pump chambers 24 and 19 become now
larger again. The resultant vacuum has the effect that the annular valve

25 _ body 17 is removed from its valve seat on connection portion 14 and moves
upwards against the resilient force of valve spring 20, so that valve
openings 15 are released and the second material is fed into the second
pump chamber 19 with annular follower piston 8 moving upwards. The
same is applicable with regard to the opening of valve flap 22 which pivots

30 upwards and permits the supply of the first material with the aid of
follower piston 6 into the first pump chamber 24. The third and fourth
non-return valves 38, 42 are here closed or perform their closing operation
at the beginning of the return movement due to the decreased pressure in
the first and second pumps chambers 24, 19. This closing movement of

35 the second valve flap 37 and of valve disk 41 is supported by a certain
back suction of the material plug positioned above vlave disk 41 and valve

flap 37 and formed by the first and second matenals
| .
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roizas . Z Kk
The tubul ar Wﬂon body 34 may be depressed by hand pressurl(’a, fc‘){r _
exanpl e by holding the container 1 in the hand and pressing the open end of
the tubul ar end portion 34a against a surface. Alternatively the contaiyn
-1 may be gripped by the hand, and finger_or thunb pressure applied to
upper surface 34f of the end portion. A surface 34f may be provi ded
fi Bger pa?|s ﬂ@eﬂﬁﬁtﬁra\:@ Bﬁpply\/&gmﬁlﬁe hsltfdvslhhdts oﬁ@iisr?%hbtiﬁamihfls?ﬁftl’n& gge A
subsequen y no epresse es et he i-n or an
the first af ?&‘g@e&ﬁﬁgﬁ%?%ﬂ@%g% ?!ﬁﬁé’B%P 5’@\@4’ tlb‘f&th@? € cal spring
47 upwar ds bnatenaltunmpmentsﬂxeahg pramixedninside thesdispenser.f Agum: 1. Punp
chanbers 24 s the
cfrect that EREradpRAEPHE orelahsHiin PRl iald s AI57 detaifprtBea Wa”
connect i ®n @seaiofthe suslets obthe um@squuldm‘hame ¢lwme1§ra0 and 83 of
valve spri Nghgblagit thé BRENYY gRaltoMiD Extlmsiirfof lj6dtaf $321Ks hiiesRGM
material is I"-Fé] | 0 the se gl%@mé chanper 19 vmth ‘a nulgr fol | ower

pi ston 8 oW ny{pe arge 9pENINESATE DRL POSHGRLA IR A t he openi ng
of val ve fl Horizdntal Iam;vots upwards and pernmits the supply of the first
material with the ald of follower piston 6 into the first punp chanber 24.

The third and fourth non-return valves 38, 42 are here closed or perform
their clOsi rdf cqwsa; mmyamodiﬁ;:a&nglsrand]glteramm ofthe struotunal designeoft o t he

e ? SRR i o MRy el

supported by in hes mweo%e éﬁP@Rs@}f the material plug positioned above
vl ave disk 41 and valve flap 37 and formed by the first and second .
mat eri al s. urate

supply of | iEfifi ipstaoes, the Is&ga@te\ﬂdy&gsllgﬁyg pRfowld RHF‘{?HagP' bey d’ﬁi’xﬂg‘%fi ed
t o humad5or withyjustdike e sécondnwadve sleeive 136, tﬁpllstxm carmentulme 28 wasonponent s

bei ng prem xgd fv@ﬁixﬂ &&sﬂia“’ hifek nnﬁdheﬁe&‘é{)%ﬁa&h?% eh?‘ﬁ 3{7‘ 615411 And

second rrater|a3|sasoa t he

first and smdaa;%ﬂeggeaﬁmeog tegraily om(bugﬂmmmqagmntugeeater
axi al ext enPer fjettdrSd. OAs?é’raé\sh@ﬁi@ﬁeyunmcdl r‘éjééﬁbfd B\ ixﬂhcall he

iy o1 | QORISAE aRcPnAR LA H16eNE 5 arp coutsnet, g »uEeg&Sq% o
di spens@0 arlémpiedsiothe illusbrated @mbddinent. \Gylindifical sbdyod3 wml rreans 3in
head pi ece Zop%oﬁﬁﬁr 85 $R84%5 a means for receiving the closure cap and also for
| forming engagement projection 46 for locking tubular actuation body 34
and as a slide guide for said body

25 A compact design of the dispenser is achieved through the coaxial
configuration of the material flow paths of the first and second materials
according to the invention, with the individual parts being mountable in
an advantageous way and manufacturable as injection-moulded parts of
plastics. |

30 _

Referring to Fig 2, a second form of the device of the invention is shown.
In this form of the device it will be apparent that the overall construction
and operation of the container 1, the head piece 2, and the closure cap 4
are the same as shown in Fig.1, and corresponding parts are numbered

35 correspondingly. '

The left half of Fig.2 shows the first follower piston 6 and the second
follower piston 8 in an intermediate position near the initial position

[_.
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For ing¢tance, ,Z&??{zepar ate adapter sleeve 32 could optionalpm'mndi gplnﬂetl54 P2
W thy 4ust Ii‘E second val ve sleeve 36, if piston carrier tube 28 was
j ¥ed in direct snap connection on injector 33 or if valve flap 37 of

ond valve sleeve 36 was e.g. integrally forned with piston carrier
8 or injector 33. As far as the. fr¥&t cylindrical projection 25,

ndri cal b(‘b@ifﬁ)gﬁ) tBE MpHOMAT 6f FRY2 shéwd the TRt FllG\Wer nGvad i on is

not/ limted tQ t I .l ustrated . enmhodi gent. l1ndrical body. 43 could .-

optionally be opd fgﬁ%ﬁﬁ?‘ﬁ“% %r’é’cgfe\’/'r' HB%HE“ I%&P@%ﬁ%&&ﬁ also for .
form ng engagrsspettively) projéctiontIs and endokalldld. UThé 2ingiot stuip projéutitns3y] and

/aohi eved t hr obifhup Ageiridh the8Eieapo Ty 3haped pbl Bortidfs O BRGERGIR 13,
the first Sandandenddvakiild; sahas tadeaveitheyminimum practicablevoid spacetin the |
I ndi vi dual p?{‘nﬁﬁ?‘gg‘é&'ggg?%ﬁ??pﬁa'aﬂd% ?@?@?e ﬁ@gﬁgus way and manuf act urabl e

as injection ast1 cs. erri'ng to Fig 2, a second form
of the device of the invention is shown. In this formof the device it wll

be apparent tirhe delivefy ficdirs 3 oNtlid detice of Ril2aliffess from that 6FFigoDiki ner 1,

cor r espondli ngtl (H deliveey PSR A GRusT pn fiof S riteBaR ontpuiadig ) 5"
_correspondi ng . C . ar g.2

shows t hel( i r eharhbetrsteand B are deliverediia & dirention @tlananglei totthe derallan

i nternedi ate P - the WALkl L -

-19- (bottom R%%d&qt&g °rgﬁgé1’f‘tqu? P@gg %ﬁagﬁo%‘%rﬁecapﬁ'st fol | oner- pi ston 6

and the second follower piston 8 in their upper end positions against

respectively Fﬁ?l%@éiﬂbbﬂiﬁﬁnﬁgﬂ g thid hn, Qdﬂﬁrdr&ﬁ?a@hie%ﬁf hyPY eC_tioniéll
are up agains e. corg egpondi aped upper rtions of, projection

Tha ond el | PRIVISIOR ! & Gerusry e S0 brerally: Wobelt insoeDoital GRREAL | ot o
gppgr en]glt'll;f hhmrpﬁspeﬁsi?gruhakMel 63 paxt owteirydispétising ehanael 52¢ e iinet t he
evice of Fi . - -. sis
Construct ed SAaA e ifbohRliid inddls BH o2 dopkiile scibetivilyiis flBRPS '
del i vered in tighteogagement with ashgrtened dischaxge tube 334 andtubnutarend ai ner
1, head piecepgrizgylaghosure cap 4. _ '

20 The inner and outer dispensing channels 51, 52 bend through an angle
relative to the longitudinal axis of the container 1 and head piece 2 to
define a delivery direction at an angle to the axis of the discharge tube
33a and portion 34a whilst remaining coaxial. The dispensing channels
51, 52 terminate at respective open ends, which are closed by a

25 removeable closure 53 provided with a handle 54 for easy opening.

The dispensing channels 51, 52 are formed integrally with a bell-shaped
cover 55, which is shaped so as to fix over a projecting part 34g of the
actuation body. The cover 55is provided with inwardly projecting
‘30 elements 55a which engage with the lower edge of the projecting part 34g. -
The cover 55 is also provided with outer circumferential snap-type
projection 34d to enable it to be retained within the outer snap-type sleeve
44, '

35 The bell-shaped cover and the delivery tubes 51, 52 are enclosed by the
closure cap 4.

The device of Fig.2 operates in a manner analogous to that of Fig.1. The
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In the enboghgggb of Fig.2 this angled delivery is achievéﬂngés he2 !
provision of a delivery head 50, generally, which incorporates coaxi al
i nner di spensi ng channel 51 and outer dispensing channel 52. The inner
out er dispensing channels, 51, 52 cooperate respectively in a fluid- t
‘engagenent with a shortened di scharge t4fe 33a and tubul ar end portion

The inner apgdteiserfach oPRiEsheIl-shaped ebvertsd iSprdvedet WitlhdFecass 56 b€

rel ative togthe, l.onai tudi nal .axi,s of the,.container, 1 and. he iece 2 to
Gof i ne & defiRrateaRstition A e ifuadh At pRFRRE Had codtefiol ok ¢la 65Ges  ube.
33a and por by@rippiagthiel ontaimeri lnimthehand and applyihg tiembrpresbaretd s 51,
52 term nat >t i : |l e
closur o 53 SPocedyte b thapBriaRdfs cliBhiihGhidii i adtia o W RY, 0
channel s 51, 52 are fornmed integrally with a bell-shaped cover 55, which is
shaped so as to fix over a projecting part 34g of the actuation body. The
cover 55 is provided with inwardly projecting el enents 55a whi ch engage
with the | ower edge of the projecting part 34g. The cover 55 is al so
provided with outer circunferential snap-type projection 34d to enable it
"to be retained wthin the outer snap-type sleeve 44. The bell-shaped cover
- and the delivery tubes 51, 52 are enclosed by the closure cap 4. The
device-of Fig.2 operates in a manner anal ogous to that of Fig. 1. The

-20- outer surface of the bell-shaped cover. 54 is provided with a recess 56
to facilitate insertion of the thunb and thereby hand operation of the
device by gripping the container 1 in the hand and-appl ying thunb pressure
to the recess 56, so that pressure is communciated to the actuation body
34. : :
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VS A di spenser for dispensing together a flrst'l iﬁudz f4:%
anngOgggénd fluid material, conprising a first material supply
er and a second nmaterial supply chanber for respectively containing
first and second fluid materials, and a head pi ece which conprises a
punp chanber having a first punp pg23ton and bei ng connectable to a
st di scharge nel and to the first material supply chanber, and a

A

sgcond punp CHENDET havi ng a second punp piston and being connectable to a

second di scharge channel and to the second material supply chanber, _
et o srdnoy B ERBEhake AC AROGIRRL (Bhoflor SR A0 sl ES‘ PR g
optional |y aseeondhfui n@tteaal:t compmsingea Srstanatenial supply dreamdjai n a
coaxial arra |

e L L

di spenser ac r a PRIARt er i al
tSUpp:y chinbehanmeemliqah <acﬁzmy1;e;iugnaprpisft@exg rmrdbem@dconnécfalﬂewamrs%wﬁrdl nlg
o claim " img fal i LS |s%éﬁr$ec ne
s formed by ﬁﬁ&%ﬁ’yg l@gg{ﬁ Ha S'épB rely
separate fropusmpd amberlmmgmarmondmmp pistondnd hmnge:minpcmiﬂedlb at he

di spenser ang %&ﬁﬁ ﬂm‘% I Ly a

t ubul ar body Eidiss%urﬁ%m S sal ?‘%andﬁf §S| rru a;llnseli s??c constftutes a
punp actuat i ﬁbaﬁ%‘ﬁﬁgﬁe@ ¥Ytheoaxl g@,gemegl of shthefanst andsasond. to any
one of the pdesddrg echhﬁhal% ubtxﬁhanyrméd &%;ﬁrﬁéndﬁécmﬁmﬁ?%&?ﬁb
1S non
F

32?‘%“%?2222%&?@ (B e et SR S o

mat eri al suplalgoaxtalrm&'angmnehb first punp chanber, a second punp chanber :
comuni cating with the second material supply chanber via a second
non-return val ve biassed to allqw passage of second material only fromthe
second mat er %l sJpgdispenrernBesordingtq elgimet gherein the first and second pump

chambers are in a coaxial arrangement

3. A dispenser according to claim 1 or 2 wherein the first and second
material supply chambers are in a coaxial arrangement.

4, A dispenser according to claim 1, 2 or 3 wherein an end portion of
said first discharge channel is formed by an injector, and a second _
discharge channel which is entirely separate from said first diScharge
channel inside the head piece of the dispenser and used for discharging
the second material is defined by a tubular body which surrounds said

~ channel and simultaneously constitutes a pump actuating member of the
dispenser.

5. A dispenser according to any one of the preceding claims which

comprises:

a first pump chamber commumcatmg with the ﬁrst material supply

chamber via a first non-return valve biassed to allow passage of first

material only from the first material supply chamber to the first pump

chamber, |

a second pump chamber communicating with the second material supply
- chamber via a second non-return valve biassed to allow passage of second

material only from the second material supply chamber into the second
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-22- punp chwothe first punp chanber being coaxial with the second
punp ‘chanber, (ﬁ‘spenser al so having an outlet portion conprising a
first material discharge channel for the first material and a second
di scharge channel for the second material, the first discharge channel
conprising a di'scharge tube in a coaxi al '2?el ationship within a surrounding
t ubul ar body, 8 ch di scharge tube being defined by the annul ar space
bet ween t he (Rscgarge tube and the suerUﬂdi. 1_’tubul ar, body, ,the first punp
chamber conmiiiedinst nyump chamberrheing conxial Wit the sacond oy ad}aﬁﬁ’?f"
p_on-{ eturn Vﬁdh\éqiigbeﬁgéq%]%@ h}gb{ﬁg{@g@ﬁ;}ﬂ@o@ﬂomwmgrﬁﬁngra‘ firstomperialom t he
irst punp c er into i [1S i,SC unp
chanber co nnﬁ?%‘fﬁ?g‘thﬂw? lf%héeegsﬁcfnaﬁégﬁla&g‘g QE:%% g?l%g Irag?/(%}%?gé %ﬁgﬁp
non-ret urn vaforthbissecmlimaterial,ow passage of second material only fromthe
second punp ¢ i+ ;&l;ﬁé isdiape! R o édaxkalounp
chanber and t%@gﬁdﬁé&%%ﬁg@gyoxﬁ%l n rggislge ti e?lu'bbfi rlsﬁ‘Ll nd s cgnd
punp pi st ons relatianshipawithinasummenading 'E“%E‘l% PMW%"PB@ %“?"%583“ $ an
ext ensi on t hepgal dfintd b the ahadlarsputedsstweentherdibciargetabp and theat
| east the second pu h‘[lslt"glrﬁl ?}r‘}a optionally also with the first punp piston
so that on ax?W'%ag‘Fé- Tt498¥sur roundi ng tubul ar body both the first
and second pi tHefifstapempathamhleer corimunicating wdths the firsbdischargechamber 3 or
4 wherein the firsi. @u ' ' %\M fd hatdigdoe
channel via aﬁlao?)if’ﬂrﬁc&q}ﬁpé%éﬁ&arqgwg ? gtr?,sil i cﬁa%??eodptlﬁ{c')sr?gh? ! :
comuni cat e wonly from the fipstspumpehanber m&h%ﬁréhdﬁqhﬁtgﬁcméin%éttbg
with the firs ' ?\%ﬁ%ﬂﬂﬁﬁéﬁo AltthitdEng Ath the sééotid disehargedifimell t h
t he second di é%‘%gra e annel vi am s%cond gg:ips n carri e;.%l ube 4\/ni ctp .
surrounds at V@a%@‘b@f‘tn%’rﬂ%nf‘f ve bipssed @iﬁ’@ﬁﬁﬁ%ge Feeond material,
pi ston carri epnlyfiem thelsedondpumptchiamiamintaitheseecond dischargesehannel,
di scharge changne and whar ej | el Ak | pﬁ%ﬁ/\een t he
t ubul ar body g‘ﬁ%lh'?ﬁtep o‘ﬁ@lﬂﬁ%gﬁﬁigﬁ%%&éﬂ%g{ Q/Ié%ﬁ%)?mégta_en ng fhe
tubul ar body redpectivelypfisstanedisecond-pump pistansolidehly greangadithergimt | y
encl oses the Ui ' {g”(?‘ean ¥Réredf Bbirgéchrivebediinred
actuating por?ﬁgﬁﬂg@"?}ﬂgﬁg@%ﬁtﬁ% r i?ggbﬁ%r l,ndi rect# u‘ﬁﬁ; t he
second pi st on asactnating nelationship with;at Sﬁ%’e‘&‘%ﬁ?&ﬁ? AP P80 - of the
precedi ng cl ajoptioRyelso with the first pump piston so that on axial movement of

the surrounding tubular body both the first and second pistons are

actuated. '

6. A dispenser according to claim 3 or 4 wherein the first pump piston
communicates with the first discharge channel via an opening in the first
piston, which may optionally communicate with a first piston carrier tube
which in turn communicates with the first discharge channel, and the
second piston communicates with the second discharge channel via a
second piston carrier tube which surrounds at least part of the first
discharge channel and/or the first piston carrier tube, and which in turn
communicates with the second discharge channel, and wherein the
actuating relationship between the tubular body and the second pump
piston is achieved by extending the tubular body into a cup-shaped

. actuating portion which at least partly encloses the second piston carrier
tube, and the walls of this cup-shaped actuating portion are arranged to
bear directly or indirectly upon the second piston carrier tube.

1. A dispenser according to any one of the preceding claims wherein
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-23- thfe volune ratios of the first material supply chanberpgyc%ad- 2 l ﬁ 1 54
mat eri Al suppCY00R@Aber and/or first punp chamber: second punp chamber is
‘ln!h range 1: 1 to 1:9. 8. A di spenser according to claim?7 wherein

th d ratios are in the range 1: '1 to 1: 3. 9. A di spenser according
to one of the preceding clainms whereiggihe first and second punps are

operfabl e by hgnd acti . ser accqQrding.to an

preceding cl a Vg]é%%?%ﬂ??ﬁfﬁyﬁé "n‘gﬁg? Y& §E¥b°5e§e¥9ﬁ$mq€t"@i‘ence
to the acconpsayplychiimbemnand/ot first puttipsclenaber agecond pamipcchapbermis inf the
precedi ng cl a@r%?ge goqt iplgg first and second fluid materials, wherein
one of the fi con rutd materials conprises a first I|qU|d phase
contai ning a drug dissolved therein, and the other conprises a second
/! iquid phase ghichal g PEMSdCALbrd ﬂg/wcé&i?ﬁwﬁé{ ndhbsaiPatibs AR tl'end i T St

| i qui d phase but m SCI her ew t optional Iy containing the same drug
di ssol ved t heFaRge 1¢deto bn entration of the drug in each phase and the
conposi tion of the phases bein such that on adm xture of the phases, the
resul t ant tot ?&n concentratq&g‘ reater han th sat rated%dru
solubility in the AISPERFCF 3650) % 9 © Bfeece ng a
m xture supertheﬁrsﬁend\secdndpnnmsuge opb?ablehyhpadmhoaccordl ng to claim
11 wherein the first liquid phase conprises the first fluid material, and

the second |iquid phase conpri ses the second fluid materi al
?.0. % dlspense;;p accorimg to any one of the preceding claims,

substantially as hereinbefore described, with reference to the
accompanying drawing. '

11. A dispenser according to any one of the preceding claims and
containing first and second fluid materials, wherem one of the first or
second fluid materials
comprises a first liquid phase containing a drug dissolved therein, and the
other comprises a second liquid phase which is physicaly and/or
chemically different from the first liquid phase but miscible therewith and
optionally containing the same drug dissolved therein, the concentration |
of the drug in each phase and the composition of the phases bein such that

" on admixture of the phases, the resultant total drug concentration is
greater than the saturated drug solubility in the initially formed resultant
mixture, thereby producing a mixture supersaturated with the drug. B

12. ° A dispenser according to claim 11 whérein the first liquid phase
comprises the first fluid material, and the second liquid phase comprises
the second fluid material.
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