-1- System and nethod for mxing at |east four conponents The invention
relates to a systemand a nethod for mxing at | east four conponents having
the features of 5 the preanble of the independent patent clains. |In many
applications, in particular in the fielld of nedicine, it is necessary to

m X various conponents wth one another shortly before application. These
may 10 be $yspat tard|metkedpbee niteinig at ikeaniowmicompomentd whi ch har den
on contact with one another, for exanple teeth filling conpounds. Such
conponents are frequently packaged in disposable 15 syringes, for exanple
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t hrouglt a thsepramdobexefl thet bedgpsendsst ﬁhtéMmr¢&HImsl i s known to connect
two syringes to one another at their ends so that the conponents which are
contained in the syringes can be thoroughly m xed by 25 backward and forward
transfer. Suchmaary aaggﬁéna$1ane, kKimowparktdcuéranpire, theonfid &t 43 229, US 4

994 029, A d f Kk
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applications, it desirabl e |rs y to'mX
conponent s¥hiigh 5 rslere FﬂDtE@ty . Q% hahothers SA8 CHEAPLS bring

themin coriach Wh&ﬁl&@ecéEBBﬁﬁﬁs'n order to crosslink themor polynerize
them The polynmers and aqueous solutions are frequently stored separately

' QF9n1one another in this context for reasons of stability. - 2
- Such components are frequently packaged in disposable
15 syringes, for example for hygienic reasons.
Us 5,116,315, Us 4,735,618, Us 6,328,229 or

Us 2002/0042591 disclose, for example, mixing
arrangements in which the components which are

contained in two syringes are discharged together
20 through a mixer and mixed in the process.

Furthermore it is known to connect two syringes to one .
another at their ends so that the components which are
contained in the syringes can be thoroughly mixed by
25 backward and forward <transfer. Such arrangements are
fj) known, for example, from US 4 743 229, US 4 994 029,
US & 234 196 or US 2002/0055708.

A disadvantage of these known arrangements is that it
30 1is completely impossible to  mix more than two
compeonents with one another, or they can be mixed with
one another only with increased effort. In particular
in the case of biomedical applicatioens, it is however
frequently desirable firstly to mix two components, for
35 example two polymers, with buffers and then to bring
them in contact with one another in order to crosslink’
them oxr polymerize them. The polymers and agueous
~ solutions are frequently stored separately £Lrom one
another in this context for reasons of stability.



The object of the present invention is therefore to avoid the disadvantages
of what is known, in particular therefore to provide a systemand a net hod
for mxing 5 at | east four conmponents which permts the conponents to be

m xed easily. This systemis intended to be capable of being manufactured
easily and cost- effectively. In addition, it is to be possible to process
the conponents hygienically, in particular to 10 m x them w t hout
contam nati on. .-These objectives are achi eved according to the 0 invention
by nmeans dfhed syséeth al Riienaatsseait alt’fﬂéhﬁdonha'ysi nghthefbeat woes of the
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Each chanb@ff@ﬁtmfelxo-f tIhne agidiifigen, ar tangenerfis ke cpoasetibke e a

det achabl n éﬁgﬂgﬁy SYLLN 4, so t hat
each rrgf?)nen%g%hltgz1 ont al negﬁ){% c#%% 5'1h gj% f&[i%grrggg syringe
arrané@neﬂﬂ%x Eﬁﬁmtﬁ#ﬁh@#ﬁﬁ@@&ﬁﬂﬂ#ﬂﬂﬁiqy-chanber of the other syringe
arrangenent and can be mixed with the conponent contained in this chanber.
By neans of this systemit is possible, in a first step, to mx in each
case two cORPEPenC®IRAH VST eakFe cadE Ry est he?CQBr@b%%onéﬁt s Bye
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. The system according to the .invention is wused fer
mixing at least four components. The invention will be
explained with reference to four components both here
and below. The same system could however basically also

20 be used for mixing more, for example & components. The
system has a first and second syrings arrangement. The
first and second syringe arrangeménts each contain at
least two chambers for receiving one component each,
Each of the four components is therefore contained in

25 one of two <chambers of one o¢f the two syringe

i;) arrangements. Each chamber of one o¢f the syringe
arrangements is connected in a detachable fashion to 2
chamber of the other syringe arrangement so that each
component which is contained in a chamber of one of the

30 syringe arrangements- can be transferred inte a chamber ~
of the other syringe axrangement and can be mixed with
the component contained in this chamber. By means of
this system i1t is possible, in a first step, to mix in
cach case two components with in each case two other

35 components by transferring from one of the syringe
arrangements into the other syringe arrangement so that
two first mixtures are formed. After the transfer,
these flrst mixtures are contained in the chambers of
one syrings arrangement. These first mixtures can then



one syringe arrangenent. These first m xtures can then - 3 be discharged
fromthis syringe arrangenent and m xed wth one another so that a second
m xture conposed of all four conponents is produced. 5 According to one
preferred enmbodi ment, the system thegefore also has a m xing arrangenent.
The m xing arrangenent is typically a static mxer. The m xing arrangenent

can be conpect (o eLg . qf ﬁqg 'ﬁg@ apgegents so t hat
t he nixtur§§ ﬁﬁ%ﬁ%ﬁﬁﬁggﬁdaggﬁtéﬁﬁgd |n.5ﬁ% éﬁgﬁ%g%%dcan %@anﬁgeggfurther .
with one snighhemebyarmeiher déschhnged fyemrchanichizmer compased hpbugh t he

m Xi ng arr%ageggﬂ%.cgﬁggﬁgﬂﬁSOESSQfgﬂgc@dgysten1it I's possible firstly to
WO t

mx in each ¢caSe ohponents one another in two steps. By
connecting 15 one of the syringe arrangenents in which the m xtures are

cont ai ned ocd likhng 31 2AgeRilerdriate. Bikiodifent CARNBUDIGAUER [y be
mxed in a further "step to formthe desired mxture. The hafdling is very
easy becau§@eﬁﬁéor§yr$£§@ drasangermel¥ nGihpER 2aPeM§8Ed aE e oBELERRErs for 20

the conpongnt$ rfmersed; § WG 1 1) XhNGst 1k OF fekekQ PrigWeRtixtiRg first and
second syringe "arrangenents "being’inadvertently incorrectly combined, in
one pref er FEFERISEENYe AN R sTRIERF e BP sBhRaTRaDBeRBaRE ®RRcRIensure that

Ej h]ge_ cognefﬁﬂr{én sﬁri{n@% %ycrﬁarilfg%me%tfy rs_:lanmntts'p.tet %im:@wtdhg_{chi aﬂan! quely
efine at is to say.onl’y a_single connection is possi : i's
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ar rangenentandtheri ¢y abpigigectiieshangd t heomt hgie Syehaigeeay r angenent can
be inserted jnto, precisely.only qn Qsition, Accordingto_ a.further
preferred Cejcr%od‘}%n%,geatmzl‘%:a%? W@%ﬁ%&'sy?ynd@eﬁﬁ a%&en%‘ﬁ?ljé &l so has
sggi nge 35yphemmgelts wbi plosedblee forsidgt e trolvnénarechercasghdewdl ungers can
t\
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t he conpone
15 one of the syringe arrangements in which the mixtures

are contained to a mixing arrangement, these mixtures

can subsequently“be mixed in a further step to form the

desired mixture. The handling is very easy because the

syringe arrangements which are used as contalners for
20 the components are used twice for‘mixing.

In crder to prevent the £irst and second syringe
arrangements being inadvertently inceorrectly combined,
in one preferred embodiment the system can also have

25 means which ensure that the connection of the syringe

':) arrangements to one ancther is uniquely defined, that -

is to say only a single connection is possible. It is
concelivable, for example, to use a coding sleevs on one
of the syringe arrangements in which a projection on

30 the other syringe arrangement c¢an be inserted into
precisely only one position,

According to a further preferred embodiment, at least
ong of the syringe arrangements also has syringe
35 plungers which can be connected to one ancther. The
plungers can typically be plugged or clipped together.
Such a2 connection ensures that the components which are
contained in the +two chambers it are expelled
uniformly. As a result of the uniform expulsion of the



contained in the two chanbers it are expelled wuniformly. As a result of the
uni form expul sion of the 4 conponents in the two chanbers, uniform m xing
during the transfer into the other chanbers of the other syringe
arrangenent and/or during the dlscharglng of the first m xtures through the
m xing arrangement is 5 also brought "about. The syringes of one of the

syringe ar e r ul ref
t he syrlnéggggggﬁﬁg %Eh1jﬂgy%#§g§%a%¥§ﬁgénen Ar e 1 par§|char$
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pr event the gro licati are typically
| ocat ed |nthMEfﬂnmmemskbﬂr§§1ﬂh¥Q%ghngbeamﬂangem@mEﬁmwﬁmﬂnbreSforned from

gl ass. '”aﬁ%@ E¥Ekgﬂﬁsaﬁ@hﬁh are formed fromplastic there are typically
| i qui ds; suc r exanpl €, aqueous carboxy-nethyl cellul ose solution

(CMC solution) with or wthout buffer salts, if appropriate with catalysts.

20 I'n partirgidl ag pg§¢gsbgﬁﬁe5§eakggpfgge@ﬁgqﬁ@@ena£§gﬁ -ﬁen@geagged in these
fluids. The sy rlnaes are preferably enbodi'ed as conventi ona ri nges

whi ch, wheRITHIE é&lﬁhtEF%FQEﬁQkﬁ COFROsEd 22F ¢ GiBPRed W%ﬁ*%r fhe
descrl bed Wﬁl@@%sarrgﬁgenﬁgs O‘Emféy_conlgee‘ih g argmef@mne@et ween the first

hay Lhbd L e GIdeE LN o DRl 2EREROBRRy I BELERLC B S Fonent o ar e
| ocat ed i n shfteh chanbefsr ofexei@legf the syddyige <,r apgenethSol THog ensures
Lhat the, P49 SCLANGTRALS SRRl be aChaLa Sl oIene Aother sgeln
r ngenentpnemem.tBS thee othewtkyr ibfige zar mesxgeneat . Ther efplaee t € m Xxi ng
angement, CAMNOL G F114£de9B: 408 HRe T WLSLRLC chambers of
15 the syringe arrangements which are formed from glass.
In the syringes which are formed from plastic there are
tyﬁically liquids, such as, for eﬁemple, aguecus
carboxy-methyl cellulese solution (CMC solution) with
or without buffer salts, if approprizte with catalysts.

20 In particular basic buffers are preferred when buffers
are used in these fluids.

whi | e

The syringes are preferably embodied as conventional
syringes which, when inserted into a holder, can be
25 combined to form the described syringe arrangements.

The connecting arrangement between the first and second
syringe arrangements 1s also preferably constructed in
such a way that the connection can be detached only if

. 30 +the mixed compenents are located in the chambers of one
of the syringe arrangements. This ensures that the
gyringe arrangements cannot be separated from one
ancther again until after the ‘components have been
correctly transferred from one syringe arrangement into

35 +the other syringe arrangement. Therefore, the mixing
arrangement cannoct be fitted on until the mixtures are
located in the desired syringe arrangement. For this
purpose 1t is possible, for exzample, to provide a
latching arrangement which can be released only when



| ocated in the desired syringe arrangenent. For this purpose it is
possi bl e, for exanple, to provide a |atching arrangenent which can be
rel eased only when - 5 the plungers of the syringes are pushed back. The
det achabl e connection between the syri:nge arrangenents is preferably
enbodi ed as a snap-action 5 connectidn. In this way, the two syringe

arrangenents. c n n e Il dinaclearly
defi ned en&ﬁﬁ%gﬂfi%ﬁ&%Hgﬁg&%%,ggFgggego%%gcéﬁﬁgéané% ghisns are of course
al so concei vable. The m xing arrangenent can preferably al so be connected

to one of 1Q the Cfe\%lc;}&% aé;grs}%ﬁmc}y MBANnS,fn 8 SaP- ad{,mhgeconnect i on.

It is conceivable, but no necessary, to use the same connecting
nmeans for t3Rrangenesdts ohsbaneisraty sgibagéedr rdthg@mefP G RIRe one  hand

and T or sthe-GMNaald:on pol ¥AeR GRY,OfeRACLRY! Idiifinye alf AllapiRiH and the

m Xi ng arrangenment, on the ot In order to nonitor the m xing process
during the caft KOAGHRFAA e IAXARTNShrAHLY ANt 3G Ry ck8akdigenent, it

is..al'so conceingbl e cha Mkest BeoRl Xi e\ angerERt Cforaiedtgasf partially
transparent design. The m xing process can be nonjtored here through a type

9
of vi ewi ng HPFRATSTE CBFRI RF (U TUr £h2P  FPECELVER EnbIdeEME e ni xi ng
25 arrangeneffargpinatits ccdavpratbeablyi Alsdhbe meRdted Boeagierof o apply it

i whj ch difficult t f in_th th . Th
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Syringes anconrseckeisignedito igoncecteivalalsecobdt hohder . abdelnstIypd
according to_the inyention_ij d 1 X1 t le oyr._conponents. In
t he nethod,negﬁﬁ%%ﬂ%bn%ﬁksugée%?%rs%%@epggégggggﬁﬁ é%%%n%aggriﬂﬁg | east two
chaybers of compesyromgeetweangehentsyrifiges e r minyerent saren eeeh grovi ded with
discharge opgRingia FB® the conpection between one of the syringe

15 arrangements and the mixing arrangement, on the other,

In order to monitcr the mixing process during the
discharging of the wmixtures through the mixing
arrangement, it is.also conceivable to make the mixing
20 arrangement of at least partially transparent design.

The mixing process can be monitored here through a type
of viewing window.

According to a further preferred embodiment, the mixing

25 arrangement can also have a bent tip. This makes it

 :) easier to apply it in areas which are difficult to
access, for example in the mouth area.

The holder accerding to the 1invention i1is used for
30 helding at least two syringes and 1is designed %o
connect to a second holder.

The method according to the invention is used for
mixing at least four components. In the mnethod,
35 components are firstly prepared in each case in at
least two chambers of two syringe arrangements. These
chambers are each provided with discharge openings. The
discharge openings of in each case one chamber of one
of the syringe arrangements are then connected te, in



di scharge openings of in each case one chanber of one of the syringe
arrangenents are then connected to, in - 6 each case, one chanber of the
ot her syringe arrangenent. Then, the conponents fromthe chanbers of the
first syringe arrangenent are transferred in each case into one chanber of
the second syringe 5 arrangenent. Thé transfer is typically carried out by

expel ling the conponents by neans of a plunger,of the . syringe, Wen the
transfer tal®@El abd®®the %/?%nsfcg}aﬁ@??r co oneJﬁﬁg ar&-hf eds‘?dirﬂ'ﬁthe

conponent s \Wiirehg@imentComhan)ed-hé thepseents Sysmngheakchangepenof In the 10
process, figﬁ% n%xt res_are fornmed. In atlast s%eg %he I tst mxtures

whi ch are cdfiSi hetF T nSYhEERafBe S IEME i Fchar hatS ARG HT x&B, *2&onani ed
by further madeng iwmicbh ooeeanothesmbher o fedr m ahsecosslcomdt ursyyritigeAccor di ng
to a preterr | ary odi f. a r.di ng h

I nventi o%, t%%%@?g%ﬁgit sﬁ\%i ghgggkggml%g?%@éﬁ{@%@ %ggﬁ}lé@nfahga}b transfer
are transf exdpslliagk fhoncohponbahbeby ofearise skcanglusgeingé ahreangenent
into the ch r f fdyr.st L g8 Al se of
further m xing. I%A%gco@ghﬁjngﬂ{ezlta usrg"%%fer prégs;eéreg 'e%h%%é%%%ﬁmnt, t he
first mixturesudneitsar arfor fddein vhil Ve acempensohar gebiethr ansh a static
m xer and !rbérh??igfé%‘?e‘iﬁ e M i Epringbe ot ur eg. tf-gééedravm ngs

invention is explained in nore detail belowwth réeference to t
and in éRenPERSR TR FENtRIX YRS A% dFMIYs: ITBR R 3k S4eR/s WSchemati ¢

i 11 ustrationgpf s@nmi £xer®s akli eRbademeRhtaf nkWo gy MiHechald g et S
according to,th | nvention, 35 Figure 2 1is agchema%ichllustralion of a
discharge and 'mixed,” acecmpanied Dby Ifurther wmilxing

{j with one another, to form a second mixture.

15 According to a preferred exemplary embodiment of the
method according to the invention, the components which
are mixed by means of an initial <transfer are
transferred back from the chamberz of the second
syringe arrangement into the chambers of the first

20 syringe arrangement'for the purpose of further mixing.

According to a further preferred exemplary embodiment,

the first mixtures which are formed in this way are

discharged through a static mixer and in the process
25 mixed to form the second mixtures.

The invention is explained in more detail below with
reference to the drawings and in exemplary embodiments.
In said drawings:

30 . -
Flgure 1 is a schematic illustration of an
exemplary embodiment of two syringe
arrangements according to the

invention,
35

Figure 2 is & schematic illustration of a

statlc mixer according to the
invention,



static m xer according to the invention, - 7 Figures 3a, b, c are
schematic illustrations of the nethod according to the invention for

m Xi ng conponents, 5 Figure 4 is an exploded illustration of the connecting
mechani smof a first syringe arrangengnt of a first exenplary enbodi nent,
10 Figures 5a to 5c are detailed three-dinensional illustrations of a first
syringe arraggesenta)ba &irstarenbedhematic tiﬂléubﬂ@b.tﬁlgnancbﬂmtl:kmki ng of a
second syringe arrangenent are_l (%ustratﬁ 83 t|o n@%ﬁ@%& to the
axis of movenment of the conmaﬁéﬁﬁf Feet P oht gur ar e
schematic illustrations of truafd&)mﬁz&n@gcpmpoasmtaf the_enbodlnent
according to Figures 5a to 5¢c in a three-dinensional form Figure 7 is an
expl oded view of the 25 connecting nechanismof a first syringe
arrangen®ent Faguae 4alternative :'a(ea'pl axp ledbddilignstEigwmeso$atheb are

detailed illustrations of the mecha of the
connecting arrangenent according r&é)aérg%re k&ug’h'gures a %o g?g}rze
schematic illustrations of the SEﬁLnsalngrpa0@§@%nbf e exenplizey

enmbodi ment according to Flgure dxdib1 S PERRGME: i | | ustration, Figure 10
is a perspective expl oded -

16 Figures 5a to 5c¢ are  detailed three-dimensional
illustrations of a first syringe
arrangement in a first embodiment,

(j) the locking and unlocking of a
h second syringe arrangement are
15 illustrated as a section parallel

to the axis of movement of the
connecting projection,

Figures 6a to 6d are schematic illustrations of the
20 mixing process of the embodiment
according to Figures 5a to 5¢ in a

three-dimensional form,

Figure 7 is an exploded view of @ the
25 connecting mechanism of a first
@:) syringe arrangement of an

alternative sxemplary embodiment,

Figures 8z, 8b are detailed illustrations of the
30 lockipg and unlocking mechanism of »
the connectihg arrangement
according to Figure 7,

Figures Sa %o 2d are schematic illustrations of the
35 mixing process of the exemplary
embodiment according to Figure 7 in

a perspective illustration,

Figure 10 is a perspective exploded



illustration of a first syringe arrangenent of a further enbodinent, 5
Figure 11 is a perspective illustration of the first syringe arrangenent
according to Figure 10, Figure 12 in a longitudinal section of the 10 first
syringe arrangenent according to Figuges 10 and 11, ready for connection
to a second syringe arrangenent, 15 Figure 13 shows, in the sane

illustration as Figure 12, theaififs¥ratSWhi NGE o rappegent sgpimested to the
second. syringe arrangenent, 20 Figure 14 shows,_ in the sa i%%ustration as
Figures 12 and 13, the first &% Meftangen@ht whef thenEBE ¥ syringe
arrangenent is disconnected, Zmdddiue:t]l5 shows, in the sane illustration
as Figures 12 to 13, the first syringe arrangenent when a m xing device is
connected, 30 Figure 16 is a perspective illustration of the second syringe
arrangergnt rehurehgelf urther entiodi nentper¥pelbtjuree 11lustaakikew se

perspective illustration of t firsg.syringe range ted to the
second syringe arrangenent, -qgnaFigt+5¥38 igyﬁﬁéggspegﬁgégggﬂﬁﬁgtration of
the first and second syringe according to Figure 10,

Figure 1.2 in a longitudinal section of the
10 first syringe arrangement according
to Figures 10 and 11, ready for
connection to a second syringe
{j) | arrangement, '

15 Figure 13 shows, in the same illustration as
Figure 12, the first. syringe ;
éérangement connected to the second
syringe arrangement,

20 Figure 14 ghows, in the same illustration as
Figures 12 and 13, the first
syringe arrangement when the second
gyringe arrangement is
disconnected,

25

;i) Figure 15 shows, in the same illustration as
Figqures 12 to 13, the f£irst syringe
arrangement when a mixing device is

. connected,
30 -
Figure 186 is a perspective illustration of

the second syringe arrangement of
the further embodiment,

35 Figure 17 is a likewise perspective
illustration of the first syringe
arrangement connacted to the second
syringe arrangement,



arrangenments which are di sconnected fromone another, and 5 Figure 19 is a
| i kwei se perspective illustration of the first syringe arrangenent with a
m xing device fitted on. 10 Figure 1 shows, in a schematic view, a first
syringe arrangenent 10 and a second syringe arrangenent 20. The first
syringe arrangenent 20 has two syringes 18 which are inserted into a hol der
17 and as a result connected 15 to one another. The two syringes 18 each

have a chanfeigurkligl2. The chapbers Hersdgecomai nlconmorents Kdf K2.  The

second syringe arrangenent 20 - 0 hag, syringes 28 i ch_are connected
to one another via a hol der 27.L§% Th lg%ging%§Q28 %ﬁﬁﬂ?#ﬂha g??gﬁl, 22 for
hol di ng conponents K3 and K4. Fheasgenemes tBishd a2@ alisaomstctedied in a

fashion known per se and have g 4 24 r 25 discharging the
conponents Ki, K2, K3, K4 conta?%gﬁ ?%ét%%ogﬁgfhg%ég t hr ough di schar ge

openi ngs516a, 16b or di scharge openings 26a, 26b. The syringes 18 of the
first syrin ment 10 can.typically syrd MMitout a Luer
%ﬁgfea'lgﬁ fs %acki n&%k%%{%% .;!él%gs%z A2

| ock fromthe nufacturer 30 Becton Ki nson. € syringe . t he
second syringe arrangement 20 akéusypatébny @i adiiec SYFFhoesYTHTII® a nale

inlet fromUtradent. The first $ychp@ReRtr aRgenens 1R fasya £aMck3 which
can 35 be clipped into a recess 23 On the second syringe ~arrangenent 20.

The first syringe arrangenent 1él§ﬁ8d PRe second syringe arrangenent 20 can
be connggted to one another by neans of the recess 23 and the cam 13 in

such a way tpat theldi char ge, openi ngs 16a, 26a and - 10 tl16b, 26b of the
syringes 18,t Y8 tante&W"5e cHhnéct¥gematic view, a Iirst syringe

arrangement 10 and a second syringe arrangement 20. The
y first syrxinge arrangement 20 has two syringes 18 which
i:) are inserted into a holder 17 and as a result connected
15 to one another. The two syringes 18 each have a chamber
11, 1l2. The chambers 11, 12 contain components X1, K2.
The second syringe arrangement 20 alse has two syringes
28 which are connected to omne another via a holder 27.
20 The syringes 28 have chambers 21, 22 for holding
components K3 and K4.

The syringes 18 and 28 are constructed in a fashion

known per se and have plungers 14 and 24 for

25 discharging the components K1, K2, K3, K4 contained in

;:) the syringes, through discharge openings 16a, 16b or
discharge openings 26a, 26b. The syringes 18 of the
first syringe arrangement 10 can typically be glass
syringes without &z Luer lock from the manufacturer

30 Becton Dickinson. The syringes 28 of the second syringe

arrangement 20 are typically plastic syringes with a
male inlet from Ultradent.

The first syringe arrangement 10 has a cam 13 which can
35 be clipped into a recess 23 on the second syringe
arrangement 20. The first syringe arrangement 10 and
the gsecond syringe arrangement 20 can be connected to
one another by means of the recess 23 and the cam 13 in
such a way that the discharge openings 1l6a, 26z and



to one another. the system according to the invention also has a mxing 5
device 30. The m xing device 30 which is enbodied as a static mxer is
illustrated schematically in Figure 2. The m xing device 30 has two

openi ngs 32 which can be connected._tgqgthe di scharge openings 16a, 16b of
the first syringe arrangement 10. The m xing device 30 is 10 al so provided

Wth a tip 3§, by¢pags @he \ggs FYPPRENS WhhCRahe WE X@shrdbddie M xing

device 30 can -be discharg e m Xl ng process withh the m xing device 30
accordi ng % Qne taoth@tention is shown schematically in Figures 3a to 3c. _
Wth the system and nethod accordi ng tothe invention it is to be possible
to mx four conponents K1, K2, K3 and K4 with one another. The

conponent s &e FYBI R 3GLAIIRG £ &P E@%hl%‘éen?ﬁne% RAo\E T 4Pdat er or
various 5 bagé¢idsf el sTREdmPEEngC Kehvakes 30r wHEGH il embd® kDrgponent s are

each cont ai ned | n s ringes 1 8. .Two syri.nges, 18 and 28 are
connected td-3" :h%llﬁ Fe57159 €§"21 %Eaf% sehamadt % ?ﬂp 2r?ze'nt 10 or to
form a secphd mykmged&lvd.aege?merthaQOtwahnpenmgecBlzomhmh cfdrr éeely be part
of the m xi ng&lgr 0CessS ver al so concel

ke t he syringe
arr angenent S °ChY 26 ?alﬂlesc r?ragepr%?r%%?%%l fo V\}%lﬁ . li‘ﬁ‘l nges
each. The hﬁide’cssyi‘p_naé arre- agesteric t B |11heumnxan@a)detvh.aie 3theizaps (which

ore pouhoulool Lo Syt ngsss | TP et ADggl S cosycinges 28

urni ng them articul al ein ioh'is that
t he hol der Qamyoegnh@twmﬁbderﬁhmm@tawy thpvereing deviice n3@ ¢drst step of

the mxing peogessnatfeqsyringe arrangements 10, 20 are connected to one
another in a seal-formng fashion by their discharge openings 16a,

The mixing process with the mixing device 30 according
15 to the invention is shown schematically in Figures 3a

to 3ec. L

With the system and method according to the invention

it is to be possible to mix four components K1, K2, K3
20 and K4 with one anothexr. The components are typically a

buffer such as, for example CMC with water or wvarious

basic buffers and PEG acrylates or PEG thiol.

The components are each contained in syringes 18 and
25 28. Two syringes 18 and 28 are ccnnected to a holder 17
) or 27 to form a first syringe arrangement 10 or to form
a second syringe arrangement 20. This connection may
already be part of the mixing process. However, it is
also conceivable to make the syringe arrangements 10,
30 20 available in a premounted form with two syringes *
each.

The holders 17, 27 are constructed in such a way that
the caps (which are not shown) of the syringes, in

35 particular the plastic syringes 28, can be moved by
simply turning them. In particular, the intention is
that the holder 27 does not impede this rotary
movement .



16b and 26a, 26b. For this purpose, a holding device is 5 used wwth a cam 13
and recess 23 by neans of which the two holders 17, 27 of the syringe
arrangenents 10, 20 can be connected to one another in a clippable fashion.
In order to mx the conponents, the <€diponents K1, K2 10 are firstly
transferred fromthe chanbers 11, 12 of the first syringe arrangenent into
t he chanber3n2lz Z2reft $hepsedonthsymiwjenar pangersnt .tHEhi syirsngarri ed out

by activati gars 14 o he {1 yLin Al Te 0 so that
t he corrpone%?gaﬁgtém%ﬂgrgqgorz‘;oedgrléa‘ ?ﬁbg%gﬁetahretlod%?c ggrrge‘ openlmrllgé 16b, 16a
into the chaabeforping2faghidre B¥cohe¢isyriismhansangee®hrg®016apuring this

brocess, the poupanoRts sk KA @1aaChu lioed W thidiegcemmangnts K3, K4

whi ch are already contained in"the ch rs 21, he second syringe 20
arrangenkent uzgd miftdy a mpamtlianzidrreceps ERebrhaspBpsofivhich $hethe first

syringe arrapgermlady aip, epplbe @l 8yXiMgesabbandlneniRosed op the
conponents K1 and K3 or of the conponents K2 and_K4 are located in the
chanmbers 21.C2PD6f CORGESERENFOs PPPNGECPRAN&BBNEL 2PPabEe TRAEN PR yation i s
not illustrated in Figures 3a to 3c. In order to inprove further the

t horough m xing of the m.xtyres M and M2, these mi xtures are then
transferredyqxﬂﬁg?§oﬁ?tﬁ%xs (F?Rﬁ?qﬁﬂ;%ﬂrEﬁﬁeﬁﬁﬂPoﬁﬁnﬁﬁtgﬁthgs'first
syringelarr angerdns 16 B3t fd e BE irowhd haribdny €3 ,M12ard Mhewhi ch have

been transferred back. The chanbers. 21, 22 qof the second,.sSyLin
ar r angenent s%r es%%zt\%; FﬁrFng%ﬁFuéﬁté’n tﬁle (it‘]%a’%%%%ﬁ b?%' t glzd% connect
the first sythengearnangegnbnge 38rifnggaent{ r hishésseeaand esy miutgéey

t ; d I P4 ti Fi | f th
e T S A L. O St e

Sﬁ@ond syri nge “arrange ;
i ng devi GEBRISHTENnELt 8 EhRE Hehe (reRPRRSRLt bfehi ikl ama, LaBedf t he

first sysinggirough the discharge openings 16b, 16a intoc the
chambers 21, 22 of the seccnd syringe arrangement 20,
During this prSE;ss, the components X1, K2 are sach
mixed with <the components K3, K4 which are already
contained in the chambers 21, 22 of the second syringe
20 arrangement 20. After this transfer step, the chambers
11, 12 of the first syringe arrangement 10 are empty,
and mixtures M1, M2 composed of the components K1 and
K3 or of the components K2 and K4 are located in the
chambers 21, 22 of the second syringe arrangement 20.
25 This situation is not illustrated in Figures 3a to 3c.
_t) In order to improve further the thorough mixing of the
mixtures M1 and M2, these mixtures are then transferred
back from the second syringe arrangement 20 into the
first syringe arrangement 10.
30

EY
»~

Figure 3b shows the mixtures M1 and M2 which have been
transferred back. The chambers 21, 22 of the second
syringe arrangement 20 are empty. In this situatien it
is possible to disconnect the first syringe arrangement
35 10 again Irom the second syringe arrangement 20. (See
description relating to Figure 5b.) Instead of the
second syringe arrangsment 20, in a subseguent step
(see Figure 3c} a mixing device 30 is connected to the
discharge openings 16a, 16b of <the first syringe



arrangenment 10. For this purpose, the m xing device 30 has openings 32
which fit the discharge openings 16a, 16b in a seal-formng fashion. In
addition, the mxing device 30 has a snap-action device 33 which can be 5
det achably connected with a snap actidd to the cam 13 of the first syringe
arrangenment 10, which forns a projection. By pressing the plungers 14 of
the first =yndnygaears difgenget 10ist herpeseur beMrizNBgwkieshcar 80 cont ai ned

[ the charhey s,ddhs dds 289 (0N eifiedud0 BIGBNORCRNE TELAg 4y ce 13 and

in the process oget her ma m X an “be'di schar ged
t hr ough t hel &k plmlaoseaﬁaefqmmg fﬁeshé;enP,oInTla@ldm‘tmong ¢dei 0dx309i s of

conventionglg ‘ﬂﬁ‘? g?ac s | 3 Orﬁq% -8 eHsurRWihat she gissghargi ngeof the

conponents ta e unifor during the respectlve transfer, the first
syringedarr w@hlnoccp%nw%wd@athm TR AR nEe débeceams 13The

plungers cafe ben20 gopgect ‘trg;@naraa%aﬁénley ﬂ@ansmqfcht WEoﬁhé pg which are
fitted onto the plungers 1 As a resul t édf can be

expelled|ﬂﬁ¥Qﬂ?ﬁ%ﬁ%Ww09§hFFW§5%ﬂ%q?EFdE}PE€§§S %Fs& 5 JHQWHrntransfer

of the conpgreids é@ra’.‘@eﬁﬁﬁ‘e EngurtexeBahz.xﬁupaé hmphmb%ical,aﬁ& 22 of the
second syrlqggﬁg r apgenment

also alrea 11, ensur ed. ur shows, in
a schemati c© it usﬁ‘%tl arbers e%]o'di t ¥fea ?“r’?%"tlges‘iﬁ%%g
arr angeygent tifowgh htiae ﬂﬂxd.mgneiﬁmrt@ e hand s inwiiheh grdeasantosi tde two

yrine a1 g0enEn 40220, 1 o becor a9 geteshed beforg: B takes

place. In a ar to rece ares and syringes 18 are
i nserted |ntbr@¢ﬁh Hye ithige 3k tthﬁeﬂ;%ﬂPQﬁdQWuﬁauiQder 17. The hol der 17 35
|s al so provided on the end side between the syringe receptacles 19 with an

ertion o enlng 47 for feedlng t hrough a connecting el enent (see
Iomnng Bﬁr@éx%ﬁg Ve . 3hhbs 1of dnventienal @RF#Ihg el ement 41 for

In order +to ensure that the dlscharglng of the
components takes place uniformly durlng the respective
transfer, the first syringe arrangement 10 is provided
with a connecting device 15, The plungers can be
20 connected to one ancther by means of two clips which
are fitted onte +the plungers 14. As a result, the
mizgtures M1, M2 can be expelled uniformly through the
mixing device3l, but also a uniform transfer of the
compeonants K1, K2 (see Figure 3a) into the chambers 21,
25 22 of the second syringe arrangsment is alsco already
’i) ensured.

Figure 4 shows, in a schematic exploded illustration,
an embodiment of a firgst syringe arrangement 10 with a
30 connecting mechanism which grevents the two syringe
arrangements 10, 20 from becoming detached bhefore
mixing takes place. In a way similar to the preceding
Figures 2 and 3, syringes 18 are inserted into the
syringe receptacles 19 of the holder 17. The holder 17
35 1is also provided on the end side betwsen the syringe
receptacles 19 with an insertion opening 47 for feeding
through a connecting element (see following Figures Sa
to 5c). The holder 17 has a meounting element 41 for
holding an unlocking knocb 44 by means of which the



hol di ng an unl ocki ng knob 44 by neans of which the - 13 first and second
syringe arrangenents 10, 20 can be disconnected from one anot her again
after m xing has taken place. The unl ocking knob 44 is displaceably
inserted into the | ongitudi nal openitgl®l-of the 5 nounting el enment 41. The
nmounting elenent 41 also has an opening 50 with a rectangul ar cross
section. A fidaditngasd eesxotl | syTrhsee t edvamgemehs sopkhi ng050zamt bet he | ower

edge of the ARAAAANAG ArLeheshedCal ol MRda mh'a%e%o%gggﬁgsqg de for

t he connecting prolectlon e Hixi nd device 6d) .
The openi ng ta&@ﬂannlﬁeﬁgl t B¢ namlsygtingg  &no n%erp%ndil@m]ércleﬁb‘w

respect to ARderi che i ngy sy on\ﬁg'(gég‘ c%rg,teqh\l%% argflopeory ngndd for the

15 |nsert|on of L connecting project] not t he second
syringe 5rr@ﬁ@@ﬁ§ﬂ9:&ﬂemﬁﬁﬁe4ls 5hﬁam%ﬁnﬁgHQH$¥ﬁmﬁPRn%l 3he@n MR8 Figure 4)

whi ch is arrangededingt NSl MpLEN Lgnpere&e&a@@%x faeesof ddecopeni mg 45 of
the coding sleeve 42 and moves i nto engagenent with the sam/20 teeth of the

connecti ng pisieet | HheBVe ( dée I gtiReeBREd IRke S cRPAYLKA0B%44 Afas a head
part 52 and ﬁaé)om&veﬂoaédga%&;f A e pspssian ¥, forrdwdgl ng tihe fogigay sl eeve

42 is provid i.n the 3. The depression. 54 25 jis defined by an
upper Boundd'ﬁ}/l % aglporv?% fox, %g‘? et I (PYON § S 2*34 ca% 56,

whi ch habds cb[ackheamb.aunlgl mpvdam Gf0 t hEJ.g,mdemg%L eéde .4The s::;azmanyed on

ncer tod an S8 B hoH AL TIE ORRI O o Bhol SPETILT D AR B o

connecti ng pta&ped@'thanXHnnnhanug plate 49 has an extension 57 as well as
a groove 58. The groove 58 is constructed in such a way that it is in

—9Itlve 35 | ocking engagenent with the projection 59 of the unlocking knob
44~ The functhencorirge sbelTR) $Rectrntidins naw mratdder i bod for the

15 insertion of a connecting projection 60 (not shown) of
the second syringe arrangement 20. There is a latching
clip 43 (not shown in Figure 4) which is arranged on
‘the inner, upper boundary face of the opening 45 of the
coding sleeve 42 and moves inte engagement with the saw

20 teeth of the connecting projection 60 (see Figure 3a).

The unlocking knob 44 has a head part 52 and a bedy

part 53. A depression 54 for holding the coding sleeve

42 is provided in the body part 53. The depression 54

25 1is defined by an upper boundary face 55a and a lower

‘i) boundary face 355b. A latching cam 56, which holds back

i a2 latching cam of the coding sleeve 42, is arxranged on
the lower boundary face 55b.

30 The plungers 14 of two syringes which are inserted in
the holder 17 are connected to one another by means of
a connecting plate 49. The connecting plate 49 has an
extension 37 as well as a groove 58, The groove 58 is
constructed in such a way that it is in positive

35 locking engagement with +the projection 59 of the
unlocking knob 44.

The functioen ¢f the coeding sleeve will now be described
more precisely with reference to Figures 5a, 5b and Sc.



nore precisely with reference to Figures 5a, 5b and Sc. - 14 The second
syringe arrangenent 20 has the connecting projection 60. Figure 5a shows
only the connecting projection 60, which is connected at 20 in a suitable
way (see for exanple Figures 6a to 66) lao-t he second 5 syringe arrangenent.
The connecting projection 60 of the second syringe arrangenent 20 can be

i nserted i ntThet Becopeni $ygrige wiru:bngemeeterza)bllyasedﬂrmgmmemﬁm;s section

- th di I ot 6l..th | ng. j ect’i
50 has saw {BEVIS6S Oy B neddeRs the 0T eotiH b2 hEne COMRatThe.
proj ection Gﬁropaa:rtimxl 0 chathich tire opmeaurdditzhi 2§ dn p 4Saomblde upper
wal | of the 8Q ”'(Q%eg Q{UQQ PQ' 9%@}58@% 420 @gvekhec ”Q@&é:{ci‘g

projection 6 I'nto e co |ng S he proj ection 60
can no Idhgesynﬁn@asﬂn¢d&gammﬁwedTh$OMQNW§QRMMmgPS¢E%WtAWW B¢ re@son of

the latching gl LBE-ha! chiriaoe! I rdhigkiehte s92ad G5 i fgerddie grpé@cki ng

knob 44 can be dISp ace di st an the direction t he
| ongi t udi nal thpewPsgimE. 4% -—Fivgdie §ap$ﬁéréhwck¢¢@tma¢4 $EO%Hown in an

upper posit ‘s@@th.@n""h-' Ot t BRe CR&AG slsa_%\e_&-é%zs Bel ddd diier MBURE | NG
el enment 41 rea on of the |nteract|on égeen t he Iatchlng cam 48 of the

codi ng sl eev thed NS ing IFMPTERTS600 AB3g s@LITeSHR (¥ URY ocki ng
knob 44 dei ﬁeaaéessedhdowam Aekha dereeheoaoahebhengr pe @ctl&ﬂaesmatchu ng

cam 56 on the unloc b, 44 di sengages ﬂ]t e atc g cam 48 of the
codi ng sl eevE2R2 2 Q% uf?, ﬁﬁ? ?é%#hﬁ]%?%% 42 C+2Rd E%% the 30
connecti ng puppectmadﬂﬂbﬁ%ﬁh@ Dgehanghél|mﬂ(xhdumodmm@nglséeevé242 can be
removed fro nt.i ; Lgu 5 S t he
afr ngemantnghE EoﬁgﬁFggﬁgeg%oﬂ%ﬁtEF E hg%ngggﬂ49 hagg gﬁﬁ%sed
downwar ds onwye|Wthmqh3k§ﬁV©n4bf the @mpowcblﬁht&&acan no lenger

15 easily be removed from the coding sleeve 42 by reason

cf the latching of the latching clip 43 to the saw

Ceeth 62.

The unlecking kneb 44 can be displaced by a distance Al
20 in the direction of the longitudinal opening 51. In
Figure 3a, the unlocking knob 44 is shown in an upper
position in which the coding sleeve 42 is held in the
mounting element 41 by reason of +the interaction
between the latching cam 48 of the coding sleeve 42 and
25 the latching cam 56. ARs a result of the unlocking knob
’“) 44 being pressed down in the direction of the arrow D,
the latching cam 56 on the unlocking knob 44 disengages
from the latching cam 48 of the coding sleeve 42. As a
result, the coding sleeve 42, &and +thus also the
30 connecting projection 60 which is latched into the
coding sleave 42, can be removed from the mounting
element 41.

Figures 5a and 5b also show the arrangement which

35 ensures that the locking knob 44 can be pressed
“downwards only in the direction of the arrow D if the
plungers 14 of the syiinges 18 are in the opened
position. This ensures that ¢the first and second
syringe arrangements 10, 20 can be separated from cne



plungers 14 of the syringes 18 are in the opened position. This ensures
that the first and second syringe arrangenents 10, 20 can be separated from
one - 15 another only if the plungers 14 of the first syringe arrangenent
10 are in the opened position, that is to say only if the fluid which is

m xed as a result of the backward andygorward transfer is located in the 5
syringes 18 of the first syringe arrangenent 10. Figure 5a shows that the

connecting -6 249, i chy ¢@Rnest snddves plunger ssnkd Eprope sapehher, has the
ext ensi on 5§hﬁhﬁgéi2§%granged iﬁgé | spl aceabl e 10 fasﬁiOﬂSgn t he undersi de

of the hol d@FTEPIePREL & s of 5 EPRaLRIFE Iy R 131 THERTor 6§ eEPi on 59

mi ch is ars%@ﬂ%dyg!ift &%egm%ﬁ.ﬂ di?ﬁ@fh tilfaems.@;le@clfizna k:ré@lam%gi ;szhtgui ?ﬁd in
e groove see rl gure . e nger s are pressed | 0} e

syringes 18%3F%¥af§ p%ﬁf%ctf%ﬁW%ﬁgcﬁt¥?é§€#£ock?nglﬁﬁ65gﬂ4 FPestgﬁ t he

groove 58 ofsyitiggest aBsiognthé. FTketungetsgdeaddanfehder 10cki ng knob 44 lies

here on the upper side of the extension 57. As a result, the | ocking knob
40 can no |longer be pressed -downwards in the direction of the 20 arrow D

| f the pist@igulk ate ishdvWse dhabtedhEostbhnact{sge pfliager e48p) whitleh under si de
63 of the unlcking kn ' |.eared. . The_unl ocki knoh. 44 t han be
pressed in tcﬁjg’&cﬁcrt%ct itgllr% oﬁ'%lhgegﬁroévgn té-ndo%f%e %%%‘? d sﬁ‘éaeile%i% can be
removed wit lerttensdemedT ngelpirddj edits ommrtareds0 imser t edf spladeabliegure 5c
shows t I jang, of . th nn. Lpg: aRr opect i 3 fythe @i xi device 30
in the Eﬁlo?%%%g'. n&gE42FH%he&§%%ﬁ%%??n bgrorggtiéﬁggikoflgke ggizr 30 30
has a profi l4%esEah 31 famdersiFeBR The Brofdtairrtidn i% Wiigd ed in

terms of its;shapeshHeduch anwYorddsidd df tenbnLg1bbRingCESIHAGLOf the
mounting element 41 “or, into a depressigon 54 in_the bo part 53 of the
unMpcking krich SU*ded tHe GRBer®iR¥SB5°6 t3pe Figure Sa). If the

plungers 14 are pressed into the syringes 18, the

15 prodjection 592 of the unlocking knob 44 lies in the
groove 58 of the extension 37, The underside 63 of the
- locking knob 44 lies hexe on tﬁ;“ upper glde of the
extension 57. As a result, the locking knob 40 can no
longer be pressed -downwards in the direction of the
20 arrow D. If the pistons 14 are in the opened position
{(see Figure 5b), the underside 63 of the unlocking knob

44 is cleared. The unlocking knob 44 can then be
pressed in the direction of the arrow D, and the coding

sleeve 42 can be removed with the connecting projection
25 60 inserted in it.

o

Figure 5c¢ shows the latching of +the connecting
projection 34 of the mixing device 30 in the unlecking
knob 44, The connecting projection 34 of the mixer 30
R 30 has & profiling 36 on its underside 35, The profiling »

36 is selected in terms of its shape in such a way that
it fits into the recess 46 of the mounting element 41
or into a depression 54 in- the body part 53 of the
unlecking knob 44. On the underside 35 of the

35 connecting projection 34, saw teeth 37 are provided
which latch with the latching cam 56 of the unlocking
knob 44. As a result, after the connection to the first
syringe arrangement 10, the mixer 30 can be released
only by pressing the unlocking knob 44.



35 connecting projection 34, saw teeth 37 are provided which latch with the
| at chi ng cam 56 of the unlocking knob 44. As a result, after the connection
to the first syringe arrangenent 10, the m xer 30 can be released only by
pressi ng the unl ocking knob 44. - 16_ Ee_nixing process is shown below in
Figures 6a to 6d. Before the m xing, e conponents which are to be m xed
are contained in the syringes 28 of the second syringe 5 arrangenent 20 or
in the syringes 18 of the first syringe arrangement 10. For the purpose of
m xi ng, the Thewonisgdriqoeresesngeseahownrobe2ovais ogueesedat d.oorfel. anot her.

For this purpose..t Nnst o | | |1SH ns&y | openi ng
45 of the co]?l ng esl%%vgﬁ&% (r).?ﬂgt ﬁ%ﬁﬁéﬁh%rﬁﬂnl%larra%%&n?@f%@
Optional ly, #1eieontrred| &h BpeseVEsneRg eRe o FRATh BT inee

extensi or projeetdaieB0 and bhe DperinRy 49riAgbbe 1godisngrpbeama 42, to
ensure that the two syringe arrangenents. 10, 20 can be conbined only in a
preci sel y 1559eiidfe RFERPIFRLTNED coRBF nEH s PTRGE Satfafbeidid:s M 20 are

shown in Figyse @hrihBeordafardqen@ntd heo compones scohheceodnest idie pl ate 49
of the first syringe arrangenent 10 is pressed in the 20 direction of the

arrow A As #PEIT ¢, TPhe TRAAPENEROS K1t SHXIP 18 REMSE &R 1§ t he
syringes 18 ageinisatsd elfied £HéOopdeiSyringes 28 ofodirey SeTaeL Sy i nge
T angemght 36 5FE BAESReqvEEGe OIS BRG] Nus i T o dur kS 6b). I
this positiopessiiele syrbpge saleandegenthelO,cx2Escasauticangest betlsepar at ed
the codi ng SPBETRS okt THR L odtl naPBnok 34 BB b i B¥hnuards i n
ortler to 30cetitag thkeevdli ME sl ceve YEYRsee thlago Ehgur 8wsBa) syrimgea furt her
5139 (bet veen L guEfe0Ps aDF, FhOUEEN68L: cohBEnRE UBREYS144aO0brL8safFoNd
syringe arrangenent are
15 defined fashion. The combined syringe arrangements 10,
20 are shown in Figure 6b.
In order fto mix the compenents, the connecting plate 49
of the first syringe arrangement 10 is pressed in the
20 direction of the arxow A. As a result, the components
K1, K2 which are contained in the syringes 18 are
transferred into the syringes 28 of the second syringe
arrangement 20, As a result, the plungers 24 of the
second syringe arrangement 20 are pressed inte the
25 opened position (see Figure 8b). In this position, the
:_) syringes arrangements 10, 20 can no longer be separated
from one another, since the extension projection 60 is
€irmly latched inte +the coding sleeve 42 and the
unlocking knob 44 cannot be moved downwards in order to
30 clear the cegding sleeve 42 (see also Figure 5a). »

In a further step (between Figure 6b and Figure 6c¢),
the plungers 24 of the second syringe arrangement are
activated. In the process, the mixtures M1, M2 which
35 are contained in the syringes 28 of the second syringe
arrangement are mixed further and transferred back into
the syringes 18 of the first syringe arrangement 10.
The plungers 14 in the first syringe arrangement 10 are
pressed intoc the opened position. At the same time, the



activated. In the process, the mxtures ML, M2 which 35 are contained in the
syringes 28 of the second syringe arrangenent are m xed further and
transferred back into the syringes 18 of the first syringe arrangenent 10,
The plungers 14 in the first syringe-anrargenent 10 are pressed into the
opened position. At the sane tinme, the - 17 connecting plate 49, and thus

al so the extepshort#ly paseedi&pl ased. thust Mlsovayhet kexteamdong &hob 44 is
cleared (see_ Figure 8h) so that:it, can_then.be pushed ownwar,ds in-the

di rection of ®ffie C{iﬁpg\ﬁcﬁdo'AsEﬁ a5 t 2B ¢ H % odPR lgfgegl%o 2423 ¥ eared and
t he second syleaged dsean@dmmnt Hb)case behaemtedan tihdrhebeopusiges| eeve 42
whi ch remai ng_on the_ conn i bectioen 60._lp order.to termpate the

m Xi ng proceggwnwﬁﬁgﬁi&gngﬁélagagéﬁ%§83ﬁfiEh?i?fgawo toA?h% F%géygéyringe
arrangenent th8 ¢sdénfi gleeved)? e alednwgl dewd ceh80satsnd hagrangeonnecti ng
projection 34 L0 ) S t fi opkhecting
proj ection 3ﬁrgéggﬁ§éggig?ngége§§c58§ s?g nggcgéa Eﬁgﬁﬁghg#g?Y&f? sinto
the 15 openi whish tewmehnshenrtbessousycing protmreitiony ®.enent 41 and the
depression 54 of the body part 53 of the wunlocking knob 44, respectively.

As illustrated in Figure 5c, saw teeth 37, which latch with the |atching
cam 56 of théNurisEs neP k FeFMIRaTEr L oL BLAToPUAFESEG Urltrer BLHENG5 of the

connectifyy puRiv@eki 80 34 AS:ted &S tnafl fffseoeg}g%benas:gahtjemah{&sr

syringe arrangenment 10, the mxer_ 30 can_ be detacChed ongﬁ_by pressing the
fR B3SCheraSr enges 18

unl ocki ng kndlf 4kseq nFagpee a6t mi xThhe Mgl Rey cayige
of the first cgnhicRgengdS pfé?@@@mﬁﬂ 0, (ke conpectFi@ipd at::)49 Rein turn

pressed. R Suigaite vhe BLABSRLY Liane et vAed ad, e mxtures M. 1o
m-Xi ng devi caiXingr ermiing B0r sy sedeneeteduth theatf ifksttisyr inge 38e
arrangenfgt %%e%&ngeng(%Et%h%h%oQ%%%EEnqser%&e%Egp%ounting element
41 and the depression 54 of the body part 53 of the
unlocking knob 44, respectively. As illustrated in
Figure 5c, saw teeth 37, which latch with the latching
cam 56 of the unlocking knob 44, are provided on the
20 underside 35 of the connecting projection 34, As a
result, after connection to the first syringe
arrangement 10, the mixer 30 can be detached only by
pressing the unlocking knob 44. In order +to mix the
mixtures M1, M2 in the syringes 18 of the first syringe
25 arrangement 10, the comnnecting plate 49 is in tuzn
; ) pressed. As a result, the plungers 14 are activated and
the mixtures M1, M2 are discharged through the mixing
davice 30. After the discharging, the nixing device 30
remalns firmly <cecnnected to the first ayringe
30 arrangement 10 by means of the connecting projection
34. As a rule, the mixing device 30 remains at the
first syringe arrangement 10 after the discharging of
the mixtures, However, the mixing device 30 can
nevertheless be exchanged for a replacement 4if there
35 are faults such as, for example, blockage or premature
hardening of the mixture fxom Ml and M2 in the mixing

device 30.

Figures 7 to 9 show an alternative embodiment of a



34. As a rule, the mxing device 30 remains at the first syringe
arrangenent 10 after the discharging of the m xtures, However, the m Xing
device 30 can neverthel ess be exchanged for a replacenent if there 35 are
faults such as, for exanple, blockage or premature hardening of the m xture
fromML and M2 in the m xi ng device 3Q- _Figures 7 to 9 show an alternative

enbodi nent of a - connecti ng arrangenent The connectlng arrangenent
according to Si ement
accordi ng toﬂ%éﬁgéﬁ? %Prg%géﬁ?ﬁt mr}-’gght rent S|gn Figure 7

shows an exq¢mmhﬁing<ﬂm>oflaut655ﬂ §y1|%geasaﬂr§ngeﬂemn fancideoor diong to this
enbodi nent . }% m 'rﬁ"f h%smleﬂtt hﬁcc.péfrgﬁq# n@oex,fz’{@_lu_agié; qnbegl \rﬁ E ttgie first

syringe arrangenen | S conpose a hold in 10 two syringes
18 are arramb@qhtthﬁlﬁﬁQﬁﬁntrﬂﬂS#ngrOV|ded with a mounting el enent 71. The
nmounting element 71 is used to receive a coding disc 72 and an unl ocking
knob 74. For this purpose, the nountin element. 71 is provided with a

| ongi t udi naFi@pesi g & ghows fagy ?éEeP@Pag W urfocki fd HeifobS YN openi ng

80 is used f?a:‘icj»‘&rﬁ‘éﬂ*@ tbeaeeeh_-agnel @ AhidlehiSod BRELYE S BASIPN
projections 60° or 34' of second s¥r|nge arrangenent or of _a mxer. A pin

83, which f¥®s Fhgo ﬁreﬁ?QBV% TBEEHPLALY coBPRQAUPSRE Y2, FRepr&¥FYed on the
20 nmounti ngs i:ﬂﬂ@@t attanfemantesud t;sthempaseal ©E Of Ha»&deeom'mgm disc 72

'(I:'?ghg;e)ég’eilr% 3¢ Ee%g": gﬁsl Bl Cﬁﬁ mSA%facﬂ?%C{] 'ﬁg%o?‘p:i%? Hels J\é\ézr[]shaped
cross sectbpavidedhatitihe 5ecmwuhtgngruyiqman&ngéﬁentTﬁ@ 25umbimdy i s
connected | By aglsehaged £UNELLP0-BLOLEE! LONo iy £, b cgpegied Lo the
o unlocking Kknob 74. For this purpose, the mnounting
{j) element 71 is provided with a longitudinal opening 81
15 for receiving the unlocking knob 74. An opening 80 is
used to receive the coding disc 72 and to recsive
extension projections 607 or 34’ of a second syringe
arrangement oxr of a mixer. A pin 83, which fits into a
groove 76 in the coding disc 72, is provided on the
20 mounting element 71. As a result, the position of the
coding: disc 72 can be defined precisely. The coding
disc 72 has an opening 75 with T-shaped cross section.
The connecting projection 60’ alsc has a T-shaped cross
section so that the second syringe arrangement 20,
25 which is connected to a T~shaped connecting prejection
%fD 60’, can be connected to the first syringe arrangement
- 10 only in a precisely defined position.

A cylindrical guide 73 1s arranged in the holder 17

30 adjacent to the moupting element 71. The cylindrical -
guide 73 ig used to hold a locking tube 89, The locking
tube 89 has a projection 90. The unleocking knob 74 is
hald in the longitudinal opening 81 30 as to be
displaceable in the direction of the arrow D (see

35 Figure 8b). The unlocking knob 74 has itself an opening
84 for receiving the connecting projection 607. A
latching cam 86 in the opening 84 of the unlocking knob
74 is used to connect in a latching fashion to saw

teeth 62’ of the connecting projection 607. 1



A cylindrical guide 73 is arranged in the holder 17 30 adjacent to the
nmounting elenent 71. The cylindrical guide 73 is used to hold a | ocking
tube 89. The locking tube 89 has a projection 90. The unl ocking knob 74 is
held in the | ongitudi nal opening 81 sol&s-to be displaceable in the
direction of the arrow D (see 35 Figure 8b). The unl ocking knob 74 has
itself an opening 84 for receiving the connecting projection 60'. A

| at chi ng ca 6,40 t i 4 esunl i ; T4 lS.used to

connect in a@jﬁBaFiéﬁi r%%r]%@%noﬁg?% sa(é%_’fw i?eelt gﬁé g%sj'tiﬁg'%gon%%%‘ﬁ n%ﬁpr oj ection

60'. - 19 | fEigwrd otki nfheulRxrgeatsiam e epasigeisornndnthe uPpbgdre 8a, the

proj ection 1@{&% SgMRgers ot hes URRRS é@dg}g@rmﬂa&@ ReOfudiRRQRENi Ng 84 of

t he unl ocki %83 %g’ﬁ %4 The unffoc ingO nob ctan there?o?e unot be %pressed in
u

the direétidmas t'He afbew prisekipggukecb ghyan Fofherrioreaget e
connecting QARG 0nb6Qhe WDLebtisni B¥erid bRyt he @peai ng R4e cannot be
renoved in tthe position shown in Figure 8a. The opening 10 84 kfralso

const ruct ed 99 suBfta WP t R8RS co t FPRPEPF RS PFBASSELCRarfhe recei ved
in a positivgldecd ogli ngdnsieashkiconintbe epBnespeAGngr op £Ct icdhdk @eso has saw
9 teeth which en e mﬁﬁp t he Jalchiqﬁ?can 86., 15 An actjvation .el ement 87
(see al so FifE¥Bh)LR £h% RGP TR tHe F I h PR ubeBPPeHE%ct i vat i on
el ement 187 cah e yreomnechetirhytedans elichl hpwafPahafOe cddmesatdiijgs 79a, 79b

can be di spl aced perpendjcul arl i .respect to the displacenent_ direction
of the 20 pl%ﬂog:berés)uf%‘ g%ith%?ntﬁgngtac%lggacgﬁ’neact%%sJ?Colvoeﬁ'g’ a]aoncg%elﬁl@r in the
manner of a famigumen .anf@hgr ccvenedhng| ppejergdon7obBitamlse phshecdani th their

| ongi t udi nal SShi el the f b_.%lrpl ngers 14 in this case.
T@ clips 79%% b alréeiégerno%e J'\j*\-irth anq'or&(ri}z:rklll(?krﬁl 9 or?l¢25 t he sides 91a, 91b

facing one another. The opening 92 1is used to receive a |atching projection
93 on the An activation element 87 (see also Figure 8b) is

arranged within the locking tube 89. The activation,

clement 87 can be connected by means of clips 79a, 79b.

The clips 7%a, 78 can be displaced perpendicularly

with respect to the displacement direction of the

20 plungers 14 so that they can be connected to one

another in the mznner of a tongue and groove. The clips

7%9a, 79 can beée pushed with thelr longitudinal recess

85a, B5b over the ends of the plungers 14 in this case.

The clips 7%a; 79 are provided with an opening 92 on

25 the sides 9la, 921b facing one another. The opening %2

i) is wused to xeceive a létching projection 9293 on the
N activation slement 87 in a latching fashion.

In the assembled state, the activation element 87 is
30 arranged in the locking tube 89. The locking tube 89
itself is held in the cylindrical guide 73 so as to be
displaceable in the axial direction. The locking tube
82 is biased by means of a spring 24, A cam 88, which
is guided in =z groove (not illustrated) of the locking
35 tube 89 is provided on the activation element 87. This
ensures, on the one hand, that, in order to remove the
connecting projection 60/, the projection 90 can be
removed, counter to the spring foxce of the spring 94,
from a centring opening 78 which is present in the



activation elenment 87 in a latching fashion. In the assenbled state, the
activation elenent 87 is 30 arranged in the |ocking tube 89. The | ocking
tube 89 itself is held in the cylindrical guide 73 so as to be

di spl aceable in the axial direction~ ZhAe-locking tube 89 is biased by neans
of a spring 94. A cam88, which is guided in a groove (not illustrated) of
t he | ocki ngn@inttirtse egemsnpraﬂti,d@dldonthm Bloei vppieon beluawwienty ACEThi s
ensures he-o h t, i Ne 0 e 0

prOJectlonq%% St Eﬁe %g % oé 96§fa£g§euﬁ?°EEﬂR% kégg Pgrquq%te spring
force of trelsq;md»g 921 thfer o zeeenandng t@}@enlwgkm whited 89, prageknt in the

;)pggl ngogzt 01§\9§ he “unl 0%{&?1 @i@o%hgéﬁ Tget D%CFG% %%ﬁe otzther Lgﬁd t he

IocklngStubQEQUrI%mePQ¢&%gtﬁ% %Vh?%ct?ohhgogf@%%ebéaﬁJ¢%ﬁh%ﬂ®ﬁ#Qﬂthe 5

centring openingyy8 %\Mt&grattgohh%wm gam @aa‘olua%lcqa&ngwn%bt hgg acti vation
el enrent 97. e unl qgcki ng knqgb can be bloc e he progectlon 90 only

if the profaRtikm D 1@{“ d:é’c? t QUGS tire c@ﬁt rPRYY opkniF 78. 10 The
first and sgg §ﬂéﬁngBOart@ﬂgeBEntguiﬂedZOtHf@ugﬁheﬂhéonﬁéﬂﬁﬁihd0 one

anot her in suc w@g that the connecting projection 60" noves through the

codi ng di sc°P9B3+7%t 6%t he opening 84 of the unl ocking knob 74 and 15 that the
saw teatth 62' latch with the restraining cam 86 (see Figure 9a). The

conponent s e then_m xed by actiyvat.ing the ers of .the syringes 18 of
Che Tirot . THFi fados ringeneRprio YEAAE (TreRastiets C08h 20 ke ends of
t he pl ungershane canrteheesane | evel anbliberwd.ri20sweth pa 78y, Tedt chlnebe fitted

he pl / ' h
f’”i Gt i on' SHOMCE A7 qir 83 §RCPEh o 88 RoRlg ‘E‘ﬂ%@ﬁi LBRCoREBECETER 00 ot the
cking tubg2gdnts the cpening 84 of the unleocking knob 74 and

15 that the saw teesth 62’ latch with the restraining cam
86 (see Figure 9%a). The components are then mixed by
a”fivatlng the plungers of the syrlngeg_ié of the first
gyringe arrangement 10 (see Figure 9%b). As gsoon as the
ends of the plungers are at the same level, the two

20 clips 7%z, 79b can be fitted onto the plungers 14 and

connected to one ancther (see Figure %a).

In the situation shown in Figure 8b (see also Figure

8a), the projection 920 of the locking tube 89 is

25 located under the upper boundary face 82 of the opening

5i) 84 of *the unlocking kneb 74. As a result, the
‘ connection cannot be unlocked and the syringe
arrangements 10, 20 cannot be separated from one

- another. When the plungers 14 of the syringes of the
30 first syrxinge arrangement 10 are activated, the
activation component 87 is connected to the clips 79%9a,
7%b. By moving the plungers 14 backwards (see Figure
9c}), the activation element 87 1s also pulled back. As

a result, the locking tube 89 is also pulled back and

35 clears the boundary face 82 of the unlocking knob 74
(see Figures B8a and 2c). By pressing the locking knob

74, it is possible, as shown in Figure 9c, to remove

the second syringe arrangement 20 from the first
syringe arrangsment 10. The coding disc 72 remains here



25 | ocated under the upper boundary face 82 of the opening 84 of the

unl ocking knob 74. As a result, the connection cannot be unlocked and the
syringe arrangenents 10, 20 cannot be separated fromone another. Wen the
plungers 14 of the syringes of the 30 Rilrst syringe arrangenent ,J.0 are
activated, the activation conponent 87 is connected to the cllps 79a, 79b.
By novi ng t hen pthmgernnddt e kewezcisge #i'gure 9c), the activation el enent
87 is also pulled back. As a result, the | ocking tube 89 is also pulled
back and 35 cl ears the boundary face 82 of the unl ocking knob 74 see

Fi gures Ba afdliec)enByres esthaly tHhe | GoRiAGeknaFTapgenpntps pbssith e, as
shown in Fi guLgn9¢. béoséﬁﬁPXEedtBfoﬁeéﬂédaﬁafhégeuﬁﬁi@ngﬁﬁﬁﬁixéﬁkéé0”1the
first syringe arrangenent 10. The coding disc 72 remains here - 21 - on the

connecti iy pHdy edtd oﬁrBO Locaiiad efBurtdie t HHFlPﬁéssyqu ngé dheanftights 10, 20
cannot be sepgrahed érrgahg@ﬁeaaouberasurgl&esmec Xt th@ShadkMerd Mnar e

| ocated in the syringes 18 of th rst e arrangenent. 10 as a result
of the backwhPEWEAR %FﬁﬁﬁﬁqftrgﬁstF ﬁ?£&3é§ r 4RERe-OnerE s oPL2KE pl ace
only fromt hen$§C@1®rf5y‘dl:(thQe@Emgg£fmrﬁg g(rjéOatBhﬁgéﬂﬂéntf sztnﬂw i Bge

arr angemnent ocki ng_t ube not _be_ pu o cause
originally t%éFé% Eyﬁ&nggo%ﬁééFPSWeBgfxéén%gﬁegﬁFgﬁBEr% Eg ﬂgf ocki ng
tube orld henatt ilvat |pmllelcenbat:k87 badaude ordgsherd lyakeserpl dse naly from
the first syrl n Lol nt o] n n nt 20 and
there is not aQ%%c@EEﬁ bac Qﬁﬁuﬁlwﬁoc %ﬁ& nob¥§5 QScﬁE%@ SEEE

trans canno activated

either. In the |tke §p§pv§-ﬁ@m |¢ﬂ-¢ril%jm?e8§d (%fae tiles ot Fengifer Sbyesa m Xi ng

device 30 is ecigd; tenthechir st -s20 FEZDGEREN 19, seigilarly to
ggg%%n Figure %d The cgﬁnec ng ro?e%tlon 34’ engéggglln t he

ho it is sh
ning 84 offheheserantidafVBhRRROBTFANTPAENEa & cBRR Fhere is ol a
15 +transfer Dback, the unlocking knob 74 cannot be

activated either.

- ——_——

In the last step shown in Figure 9d (see also Figure
8b), a mixing device 30 is connected to the first

20 syringe arrangemenf 10, similarly te how it is shown in
Figure 6d. The connecting projection 34’ engages in the
opening 84 of the activation knob 74. The saw teeth 377
latch with the latching cam 86 here.

25 The embodiment of the system accoxding to the invention
{i) which is shown in Figures 10 - 19 differs from the two
; embodiments already described, in particular with
respect to the design of the unlocking knob 100 and its
locking in the holder 17 of the first syringe

30 arrangement 10, -

As is apparent in particular from Figures 10 - 15, the
mounting element 102 for the unlocking knobk 100 1is
located at the front end of the holder 17. The mounting
35 element 102 has in turn a longltudinal opening 51 for
receiving the unlocking knob 100. Protruding from the
head paxt 52 of the unlocking knob 100 are sidewalls
106 which form the body part 53 and laterally delimit a
depression 104 which passes through the unlocking kneb



|l atch with the |atching cam 86 here. 25 The enbodi nent of the system
according to the invention which is shown in Figures 10 - 19 differs from
the two enbodi nents already described, in particular with respect to the
design of the unlocking knob 100 and=i €8 =l ocking in the hol der 17 of the
first syringe 30 arrangenent 10. As is apparent in particular from Figures
10 - 15, thelOGroimtihey &mwdqmlf%xrﬁmwmamda@e kit st iveLtH ocat ed at
the front e fq & : ‘ nt-i.Ag I 1 4 turn a
Iongitudinaﬁgggégpﬁg §%£§§§lé§gc§?§iﬁgytﬁgaun g% iﬁgeﬁﬁ%b%%ggé%%#g%ruding
fromthe helle paread2 RArt heunl dckiPr§RRobelemerke slBevidricgh BF6 which

formthe body,pafdashd: anddmt ar abhypaeléhitfe GRRAASSIO0N2A84 whiah passes
t hrough the unlocking knob - 22 100 Ln th %%on i t udi nal dIYECtqu and are
provi ded 5w t FRTRYHIENF k%o‘é%fela%%%%‘—":lo%a%% f Qf dERS SPRECSRESR f1Ein t he

head part 52an4 betpesvelieqent 4H. rubich b8 thabrbeahesk§roma 112

rubber-el astic nateri%! %gs ich 5 torgs t he %fxer.boundaré fgcg%llz of the
depr essi on 194°R afPY S RGVidet® | REPHECFEGT 8N tHi% SHERAEFGr RE 112

Wi th SEV\H0%Heéékéxﬁéﬁb$gﬁsom9811& g ks ey t@hdga:f pmﬁe @rﬁtxemsd:lons 108. A
web- | i ke spacer part, on I C Spti art 116 of C-shaped cross section
is 10 integr@l| ?BFbpﬁed,paﬁltot :31}£s %1 t e&tﬁ’% si @e°F 3} onT T hetChoat - | i ke
part of ltthe botégnaklenentméd) whicthukas drhéde savddontde | £ken ptiog ecti ons

114. Wen th lLockin ih@pb 0 S [ [ [, Ng
el enent 102,E?ﬁ§8f?ggée%)s ofO%hgjgﬁr?gg?%%pgﬁ%%%sg?eﬂgg é&gﬁ%ﬁ?@%éon t he
hol der 17 anthéeece t#e~tmpookl Hee knabrolioe jang he ldid-ect Wosnagathet its

upper end poghtLeRingWRheR 1odefdneskdy nsdoped20non the hlghﬂﬁlﬁx@g knob
119 and a correspondln% stop 120' on the nmounting elenment 102. 20
- elemsnt 102, the free ends of the spring part 116 are
15 supported on the holder 17 and force the unlocking knob
100 in the directien against its upper end position,
which is defined by a stop 120 on the unlocking knob

110 and a corresponding stop 120’ on the mounting
element 102.

20
On both sides of the bottom element 110 the projections
108 protrude in the downward direction over the spring
part 116 and are intended to interact with a locking
slide 122. This locking slide 122 418 mounted on the
25 holder 17 so as to be displaceable in the longitudinal
f,) direction of the first syringe arrangement 10, and has,
- on its underside, a groove 124 which runs in the
longitudinal direction and is closed off at both its
ends., A driver pin 126 of the extension 57 engages in
30 this groove 124, As in the sxample shown further above,
tﬂ; extension 57 is mounted in the holder 17 s¢ as to
be displaceable in the longitudinal direction and is
firmly connected to the connecting plate 49, which is
intended to displace the pistons 14 of the syringes 18
35 = which are inserted into the syringe receptacles 19 of
the holder 17 - together from their extended positicn
shown in Figures 12 - 14 into the retracted position
shown in Figures 11 and 15.



on both sides of the bottomelenment 110 the projections 108 protrude in the
downward direction over the spring part 116 and are intended to interact
with a locking slide 122. This locking slide 122 is nmounted on the 25

hol der 17 so as to be displaceable in the |longitudinal direction of the
first syringe arrangenent 10, and has,230A its underside, a groove 124 which
runs in the longitudinal direction and is closed off at both its ends. A

driver pin 126 ehet hexexteasi et ivngagesei idlrdihi pigr ob¥e bddrsAs in the

exanpl e shown further_ above the extenpnsion 57 i unt tn_ th holder 17
so as to b TR HRcERBI EPR tq’ﬂfl%ﬁ %P‘ﬁdi%é?lc’v&ir gaﬁﬁldE “rmy

connect ed tolddimmprm]mia N 2l ot ea 4958 hiarh J'Lrs wlijnifemdmi dxteatisspinace the
pi stons 14 o he syr es 18 3 are s rt into J nge
receptacl es Jl EI 81eranl°§ th%’“g@ t]fépgf %t hgﬁ' ‘é%eﬁﬁa g’o& tion
shown inSHgyvaﬁﬁﬁh tﬂé daorecthenr efr dbkedrpogi Bi.o1L, szmnndeﬁﬁ@gwes 11
The rear end™BTY g oouRii ant hotths Phe 1BoRMRGISERde 122 THE A
posi tion in ednrecting eptlenei oA 1k08dasplatedr eJdl@wdthhe Jr@’@kacﬁgadmob 100
can thus be | e t I rqd 0 enpty
5%5&%%%# rkﬁ% A $ELty ]E?G %ﬁ%fﬂfﬁ@véﬁ iock{hé’§¥}dé

t he chanbers e syrin connectin [ate 4
di spl aced i nk®2tHe rsla;@r%@eae%@%. Pfoﬁhet RergpFRerd e qzz%P%aﬁWrﬁ's t he

| ocking 19) i dgatd22nin §NepENEk & egionatie A 1G0T ERSPIHAG i¢rsP| peeent 10
pat h and di spl aces it_un erneath t he extensi ons 108,  causjng the unlocklng

knob 100 to SausElqd Fhei HBlapperg 5ﬁ8bp89|tﬁﬂ1@9uﬁﬁ*4ﬂ&ﬂu¥%® YRP4Y om bei ng
di spl aced i nenfihgodit €6hi @Adofprieh@ndingw iR MAfn SoehayndbypTiea eid3. 15 The

mounting el epent ,102 js als rovi ded its front S|de th an_opening 45
mhgfe Cross gg%tgbﬁe? ﬂ%t%ge t%F¥ﬂ%q@Td§§ B Qﬁ?(ﬁytlﬁggﬁﬁnﬁécting
pr@) ection 34" of the m xer 30, see also Figure 19 in respect of this
15 The mounting element 102 is also provided on its front
side with an opening 45 whose cross section is matched
=" to the cross section of the connéEEing projection 347’
" of the mixer 30, see also Figure 19 in respect of this.
In addition, the mounting element 102 has, on itg end
20 s8ide, a dove-tall-like gulde 128 for a small coding
elament 130 which can be inserted from above into the
guide 128 and iz held in the mounting element 102 in
the mounted position by means of the latching cam (not
shown) at a corrxesponding depression. It has alxeady
25 been mentioned before now that the sidewallz of the
;i) dove-tail-like guide 128 are arrxanged at an angle which
) is slightly smaller than 90° with respect to the bottom
of the guide 128 so that the small coding element 130
which 1s composed of plastic and thus has a certain
30 degree of elasticity, can be removed from the guide 128 -
by means of a force of a specific magnitude which
extends in the axial direction.

An opening 132 in the small coding element 130 is
35 matched to the «cross section of the connecting
projection 60'’ of the second syringe arrangement 20,
as can also be seen in particular in Figures 16 = 18.
This cross section is smaller than the cross section of
the connecting projection 34’7’ of the mixing device 30.



In addition, the nounting el enent 102 has, on its end 20 side, a
dove-tail-like guide 128 for a small coding elenent 130 which can be
inserted fromabove into the guide 128 and is held in the nounting el enent
102 in the nounted position by neans-of4the | atching cam (not shown) at a
correspondi ng depression. It has already 25 been nenti oned before now that
the sidewalls of the dove-tail-like guide 128 are arranged at an angle

whien 1s sl Yeoomy | & rmgg 0 4hLELREPEE! NG W@ diRidon; Q{leme gui de

128 so that t hI's conpose astic and
thus has a ce‘Wtal thOSH@Qﬁée Wil 1 a%@ﬂcWP}ChcaﬁrF%eSPé%@e@PﬁﬁBmﬁm gui de

128 by means,0f #ndoiee oh @hépgghéiﬁu@f@mwﬁ@emm £ r{r;ﬁé he axial
direction. An op enlngi132 in the small codi ng el enent 30 7s tched to

the cross SseckeepPHACtSR %6ﬁnééﬁlﬁ@nnﬁFGFQCFPbﬁnﬁTﬁﬁﬁth%@ %%%ﬁﬁﬁﬂ%@rlnge

arrangement 20y n@sn§abrahs@oRfeteeRg WePAN3eCUlRY itk RidHY esndb thd8. This
cross section 1s sng| |l er thaf%éhﬁ cro s sectlon of ~the connectin

proj ection 34COBREFHANG ¥¥hg 3 % 1t-loke AeeeeIvDmep s‘?ﬁ?khg"e‘-fg?’sr angement

1d has a hol dﬁﬁr2fe@éi*{ﬂ1n<§V\prétﬁtﬁl@ihegSElHW¢é§ dB4tm@|§ﬁraﬁ@e§m,eompart

from one anoth t he n tudLnaI di r.ecti forn1 e 5 receptacl es
and are conne%fgﬁ tg ]éﬁ & tBnfFE AR q%ﬁﬂbct 5 web

136. At i]ms reamnecr:rld:,ng hmebcoﬂlaéctimg ewtlentiad hﬁcsrxsakrdsl |tlhxron.zghes‘sies on both
sides for ﬁhv% %o sflanges: of nfhe lsggﬂe[]:geﬁagB sa‘{; §% r to
on [ E ji

hol d then1|n I irection. e 10 connec
ext ended forwa2ds pnrduyh ﬂh@er%bﬁﬁe@ﬂﬁngip¢@é@£@¢oh3601n'ﬂﬂﬁléﬁ@@t has saw

teeth 62" on *ﬁb Scupfar e At AR, 1P dduidsodf ol UppeLignd | over

end ) egi ons. |on the two sid s 140 'he connecting
profecti on 602 éFe 150 pr@ﬁ(ﬁ%ﬁ%mt?PQﬁﬁEﬁiﬂqkepfﬁlﬁ%kQQ%nsthlchaé?e
intended 14 0 geborardhaisnalkkdgadingeebesgattidhselBsthcakkyiasended

to deform the small coding element 130 elastically as
the connecting projéEEfbn 60’' is pushed in through the
opening 132 of the small coding element 130 into the
opening 45 and the depressicn 104 of the unlocking knob
20 100, and then to engage behind in order, as indicated
in Figures 14 and 18, to entrain the small coding
element 130 and remove it from the guide 128 as the
second syringe arrangement 20 is. removed from the first
syringe arrangement 10.
25
gi) Figure 17 shows the first and second syringe
' arrangements 10, 20 which are coupled to one another.
The plungers 14 of the syringes 18 of the first syringe
arrangement 10 are located in their retracted position,
30 and the plquers 24 of the syringes 28 of the. second
syringe arrangement 20 are correspondingly in their
extended position., The unlocking knob 100 is locksad.

Figure 18 shows the two syringe arrangements 10, 20
35 after their separation, the small coding element 130
being seated on the connecting projection 6077,

Figure 19 shows in turn the flrst syringe arrangement
10 into which the mixing device 30 is now fitted,



t he connecting projecEion 60" is pushed in through the opening 132 of the
smal |l coding elenent 130 into the opening 45 and the depression 104 of the
unl ocki ng knob 20 100, and then to engage behind in order, as indicated in
Figures 14 and 18, to entrain the small coding elenent 130 and renove it
fromthe guide 128 as the second sytipge-arrangenent 20 is renoved fromthe
first syringe arrangenent 10. 25 Figure 17 shows the first and second
syringe arrangenents 10, 20 which are coupled to one another. The plungers

14 of the syringes 18 of the fi-rst syringe, arrapgenent 10 are | Qcated in
their retractéd PBERPRoMPT 30P&FE SHRE p?gn63F§ ?@ggﬁlpﬁﬁtsfﬁFﬁﬁbsl§8 of the

second syrimggrakr dngenart 120 Ay e€cldigwespmad Ginirigest NG keitext-tieded

posi tion. The unl ocking,knob 100, s_locked. _.Figure, 18 shows the two syringe
ar r angenment SORPCISH g:it e?m%hgﬁzr §5gar36fﬁ%?e°(ghén§ﬁal Lodi¥fg " &Fement 130

bei ng seat edcayedtheleanniectdhgipr djletti aryfifige Fmptargyeh@nthdwWs iFoxt urn t he
first syringe .arrange t 0. i nt, N t L.XI N ' i ow fitted.
25 The net ﬁ%}f‘sof pgg%gggron&oef P%gegﬁ%%gi nﬁt g}s"ﬁbwglc?dﬁyéﬁogna&r}g 0 - 19 is
as foll ows. the syrnegesnd8pheth ti¥e amnponthes et eamdddKparidiionserted into
the syringe & eptagl es s fLfSt SYLLE rragge 1Q., For this
pur pose, théﬁgiﬁg%sfg%'57cé%5?£%%€§%é%%ibiné?%?gs?%e 2gnng§$%hgq%$%te 49 are
in the extercispqusits ok3 #guried 1areCoineepordi gy, Shei rapsirz® with the
componeRps K3 and K4 v e dpsented idiond hesgyiddge AP-Lecantac! ep0f the
second syrlq?e rrangenment 20; Figure, K 16. "The Second syringe arrangenment 20
i's then " fitFE@eht 65t hdhg r $8°eRR | §Y& LAPParfFeiRRHemER Ty 2 Pushi fgient he
connecting protesd i @ed0thd heDrigh $Reivpend Meaddendit the Usigiadt ng _
el ement 130 and into t@f unlockln%.15 ﬁﬂgq 100; Flgurgs 13 and 17, For this
ﬁQDpose t hethe connecting projection througlt the opening 32
- of the small coding element 130 and into the unlocking
15 knob 100; Figures 13 and 17. For this purpose, the
unlockingﬂknob 100 can be pressed with a finger in the
direction of +the arrow D. However, this is not
absolutely necessary, since the connecting projection
60’7 is able, with the lower chamfer 138 and the asaw
20 teeth 62', to displace the unlocking knob 100 counter
to the effect of +the spring part 116 during the
insertion in the direction of the arrow D. During this
fitting operaticn, the discharge openings 26a, 26b of
the syringes 28 of the second syringe arrangement 20
25 are joined in the axial direction %o the discharge
{ﬁ) openings 16a, 16b of the syringes 18 of <the first
- syringe arrangement 10. The saw-tooth-like proiections
114 engage with the saw teeth 62’’, and thus hold the
second syringe arrangement 20 firmly against the first
30 syringe arrangement 10 when the undocking knob 100 is
released or automatically; Figure 13.

By displacing the connecting plate 49, the plungers 14
are pushed completely into the syringes 18, as a result
35 of which the components K1 and K1 are moved inte the
chambers 21, 22 with the components K3 and K4 and mixed
with them. Towards the end of the mnovement of the
connecting plate 49, the locking slide 122 is displaced
under the extensions 108 of the unlocking knob 110 (cf.



unl ocki ng knob 100 can be pressed with a finger in the direction of the
arrow D. However, this is not absolutely necessary, since the connecting
projection 60" is able, with the lower chanfer 138 and the saw 20 teeth
62', to displace the unlocking knob-12€& eounter to the effect of the spring
part 116 during the insertion in the direction of the arrow D. During this
fitting opespésOEigure dis¢hargelcpeniakgs 263, ﬂ@tbsﬁlbld'nefsyrit*tggs 28 of

t he second syri nge_arrangenen atre j.ained in th direction to
the di schar ShCeiPenr haod cAtoaafonparnas. s Mttt ot £ oy nge
arrangenentfiﬁsthgriaget@mﬁaﬁgdmaqrcﬂ@csunne thed engagieing thndthe saw
teeth 6211, d_thus eqen rean fir y agai nst
the first S%SQyF?ﬂﬁgtarra %%%E%t %% 4 e Un ocﬁgﬁgﬁﬁ%dﬁgi rel eased
or autorfat i thi.bysifaiguien 18s Byswil:sbllasztrﬂgtad\arco?mmxﬂa g .pl at e 49 t he

pl ungers 14 are pushed conpletely into the syringes 18, as a result 35 of

whi ch the conponents K1 and K1 are noved into the chanbers 21, 22 with the
conponents KS ¢ KEzndSheRed thii (Lungans Tdhapds thee sveinges hes moverment

of the con%%t c?ﬁnﬂé”ée%f9 ukhed! ogkl ngsslédq_.e]sgﬁ_@ Sqdi spliagedepander the

ext ensi ons he unloc |ng knob % al so Figure 13), which
mekes it i npdBELERe MbrapAeM2s¥boRR §§F| édHPﬁéngénﬁﬁﬁmZGI?dmﬁﬁe@ecoupIed

fromthe fpesk Syrtdgeps r angamRyds 1Qssi aﬁa trﬁi@ké‘cﬂ" 10 KRobrpd00 cannot
be pressed in the direction ogﬁth% arrow 0 uation is also
(]

i |l ustrat edPFRCEPHur 8513, TASY Eﬁtc§P56CtPﬁ8 Bﬂéﬁ&e#g 2430POVRE syringes
28 are conphekelintpushed ertended Eﬂ@ﬂgosﬁtﬂdmtﬂwﬁiﬁh ghusss eghdll and M2

whi ch are prod ced in,the re .MV nto t yripge and m xed
aghin in thé F88e§ ldﬁsqgiwﬁﬁﬁqe¥§he c ??%% %?5? oﬂg ?s%ﬁﬁved back
iTito its exﬂen&&dgemqunmdncnndMMDcnl@ams¢$armml¢©kkm@gksbbdé0m22 also to
be d'Spifce@i%%%ﬁ o} Ofrd NBrder to decouple the second syringe

arrangement 20, the unlocking knob 100 is then pressed,
the small coding elementc 136hﬁ5eing entrained as the
second syringe arrangement 20 is removed, as iz sghown
in Figures 14 and 18. As a result, the path is free for

50 the mixing device 30 to be able to be fitted onto the

first syrilnge arrangement 10. For this purpose, a
procedure is adopted which is analogous to that for the
coupling of the second syringe arrangement 20 in that
the connecting projection 347’ of the mixing device 30
25 1s now introduced into the depression of the head part
’f) 52 through the opening 45 and the toothing 62’ meshes
with <the saw-tooth-like projections 114 of the
unlocking knocb 100; Figures 15 and 19. As a result of
the connecting plate 49 being pushed forward, the
30 mixtures M1 and M2 are now mixed in the mixing device *
20 in order to be discharged.

For the mixing device 30 to be decoupled as necessary,
the connecting plate 39 has to be pulled back into its

35 end position, as a result of which the unlocking knob
100 is cleared.



| ocki ng position and to clear the unlocking knob 100; 15 Figure 14. In order
to decoupl e the second syringe arrangenent 20, the unlocking knob 100 is
then pressed, _ the small coding el enent 130 being entrained as the second
syringe arrangement 20 is renpved, as i&d-shown in Figures 14 and 18. As a
result, the path is free for 20 the m xing device 30 to be able to be
fitted ontld-AINBS first syringe arrangement 10. For this purpose, a procedure
is adopted which is analogous to that for the coupling of the second
syringe arrangenment 20 in that the connecting projection 34" of the m xing
devi ce 30125 i Sysiew Phoiger bdeastnfosr corepanerpy, ¢be ispvieny fcompasitge a dirgasyrings 2

through the opgRiNEmém adatAEorkiORkRED ArrBireemBRS RGS firgM dnBl &b SeSRY %9%3*' I ke
projections 114 of” the unlocking'knob 100; Figures 15 and 19. As a Fesult

of the connecwiTaEcHERs €acho coUAiRIng (#t Jerst tavo chrmbers farehddingrierehypns oRitheand W2
are now m xed | 141 LC, L r I r - Far. the

m Xi ng devi ce §§méﬁﬁﬁg”§%§§3§ﬁ§% ag“%%%%@%ﬁ@ %c°@ﬁﬁﬁgﬁﬂ%§§??ﬁgﬁ%F3¥g&%g has
to be pul |l ed bab#kntersiaf thet first yEngerrdrapgegient inn, detashablerfasbiontto tie clirnlsins afitlee

unl ocki ng knob sec%ﬁ(g %)trglgtg %rge?rl':’ggrgent ﬁ@ﬁnﬁt coggg#)é}@ va’hjchséﬁ'g tcgr{ﬁlgé%lr in rﬁll@( éh@ﬁb%& 01L east

f our conponents, conpri si ng irst syrrnge arrangenent and a
second syri nge tizrsecond eyninge arrtrigeméit cart beamited wish $ecomdorgyisiwifiere @nrawrdenent s

each cont ai ni ngheagonﬁe%éﬁ)t?hgn%\grscg}mgg%%%e aﬁg&\ﬁg'ng& b?%ﬂsf@rﬁﬁg Ofia Ecnlﬁar?gergsor

conponents, the first syringe arran a‘connectrtng ne
connect i ng t he intc iEndvenstedfcharhters ofi the fisy pyringe amangemepe ne fiirmi nmaxtae bhoimabl e
fashion to the chanbhers of, the gm yrin e _arrangement t hat

. S n .
conponent s whi CATBFS & ShEsT s St (Re Brsh dyvipge graferiin S Hetbin & CAEVT PG
arrangenent camnfihe conncetchguwheais it henovalyip frovanhesfiret sybingeraerangenicat uped sdparatiighe
connect ed chamber, f the first syringe arrangenent by transferrin ai d
components | noga TG bR e e e R p e, 204 AGENAF PRAGdReNt ¢ o
form a m xtur e farthet wixing bydizoieangisg b the atiktueds Srdne theothainbeds fof kit firstysyringe
arrangenent, wherein ortion ﬁ§%¥the connectin i

qt | e s% ap Qn . g neags.Ls
renovabl e from?lAECRFRSAN QY PHEVPEIFHR B SYEPEH ALMgEPSH Aty A e P st and
second syri nge tiaf onip@Rditsniil wlidnethe S&ofld B¥1ibigd Grrar@mbitadnd ahdTconinB@ing @vage f or

portion have been disconnected from the first syringe arrangement.

2. System according to claim 1, wherein the connecting means includes a coding sleeve, a

coding disc or a coding element.

3. System according to claim 1, wherein the connecting means includes means for
connecting the chambers of the one syringe arrangement to the chambers of the other

syringe arrangement in a uniquely defined fashion.

4, System for mixing at least four components, the system comprising a first syringe
arrangement and a second syringe arrangement, the first and the second syringe
arrangements each containing at least two chambers for holding each one of the
components, wherein the syringe arrangements have means for connecting to one another
in a detachable and uniquely defined fashion so that each chamber of one of the syringe
arrangements can only be connected to a predetermined chamber of the other syringe
arrangement so that components which are contained in the chambers of one of the
syringe arrangements can be mixed with the components which are contained in the
connected in the connected chambers of the other syringe arrangement by transferring

said components into the connected chambers of the other syringe arrangement.



further m xing by discharging of the mxtures fromthe chanbers of the first
syringe arrangenent can only be connected to said first syringe arrangenent
after said m xing of the conponents and when the second syringe arrangenent
and the connecting neans portion have 38een di sconnected fromthe first
syringe arrangenent. 2. System according to claim1, wherein the connecting
nmeans i ncludes a coding sleeve, a coding disc or a coding elenent. 3.

Syst em accor di to claim wherei n the connecting neans i.ncl udes ans for
connect i né' t he%gﬁgﬂﬁ@?‘gm% %(f R, AW Wlflrfb"esﬁf']ef”a ehBiting ge‘?‘?'?e‘”@%éﬁﬂgg% of
the other syrice@Rced range FhdbeisNofontN bl yyritgé ian@khemashisonthatdthe Siixeem f or
m xi ng at | east four co nents, . the systemconprising.a first syringe

arr angenent anc?o’&p%‘@ﬁtér\‘gﬁg‘ﬁq ??&@m&fi F'hﬁi‘@éll’?éfgyf’fs cgh Be friixeg furtlien with gnGaoEiRY
syringe arr ang@mﬂgaisg@%ﬁdﬁ@ﬂt@ dhbMBer@ihrdugR e nliXiRg 8akber s for hol di ng each
one of the conponents, erein the syringe arrangenents have neans for
connecting to one another in a detachable and uniquely defined fashion so
that each gchambgtieffacR@in®lo ddif £WhkREGhe MRS WRRsSfof &dhnitinY oREsyrRpHect ed
to a predeterm ned chanber of the other syringe” arrangenent so tHat
conponent s whi @rrangemeridn thei qilecs syringe REangpaens & 8 upfuandefimed faskion sgmprisepea
arrangenents c b ], %.E it S i: C i i he
connected in tﬁgmtgﬁ%%%fgéﬁ%ggﬁkgﬁggggmgggﬂ%1%ggﬁ@£??%§g’g&&ﬁﬁg@ﬂ%ﬁ@néy
transferring gadjectiomnponents into the connected chanbers of the other
syringe arrangenent. -28- 5. Systemaccording to claim4, wherein the system
has a m xi ng device which can be connected to the chanbers of one of the
syri nge arr angayetohsceoodithmtclditng aridxwbereio @nleas emt syrings ahangameent astsginged i n

t he chanbers can,be .m xed further wth one.another, by being discharged from
t he chanbers tﬁ?lglusﬁﬂn%eﬁzun er)%iwtlr}lgcE aen%eccgl.meét.ed L SR or ding to claim 4,
wherein the connecting neans for connecting one syringe arrangenent to the
ot her syringe arrangenent in a uniquely defined fashion conprises a cam a
recess, a coding sleeve, a coding disc, a coding elenent, and/or a
connecting projection. 7. Systemaccording to claim1l or 4, wherein at

| east one syringe arrangenent has syringes wth syringe plungers which can
be connected to one anot her.






