Met hod and device for interconnectingg, sealed against

contani nation, the ends of elongate el ements such as
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invention relates generally to a con necting nethod

and a connecting device preferably of the disposable
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phar maceutical preparations on patients, blood

handl i ng, handling of cytostatics, where the safety of
the operator is inportant, handling of fluids in the
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l5nomwﬁnny6ﬁ@@e§av1ng an inlet for the associated end and
each having an outlet for connection to each other, each
connecting means having a connecting plane, into which
the outlet opens, covered by a protective means.
The invention also relates to a device for inter-
20 connecting, sealed against contamination and/or in a
sterile manner, the ends of elongate elements such as
tubes or pipes by at least two cooperating connecting
means each having an inlet for the associated end and
each having an outlet for connection to each other, the
25 connecting means being provided with connecting planes,
into which the outlet opens, covered by a protective
means.
BACKGROUND ART

In many fields and contexts, of which a few have

30 Dbeen mentioned above as examples, it is normally neces-
sary to transfer a fluid, such as a more or less thin
fluid or a gas or a mixture thereof, from one place,

such as a process or storage unit, for instance a vessel



sary to transfer a fluid, such as a nore or less thin
fluid or a gas or a mxture thereof, from one pl ace,
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common di sposabl e type or otherzequipnent, t o anot her
pl ace, without the fluid risking to be contam nated
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tube or into a sterile nenbrane connected fo
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ponents and/or the fluid are exposed to the risk of being
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contaminated with airborne bacteria, spores etc. and by
incorrect handling of the connecting components.
To reduce the risk of contamination when inter-

25 connecting two or more process or storage units for
transfer of a fluid between them, there has been sug-
gested, instead of the above-described needle connecting
device, inter alia according to US-A-3,909,910 a sterile
connector for interconnecting the ends of elongate ele-

30 ments such as tubes or pipes by at least two cooperating
connecting means each having an inlet for the associated
end and an outlet for connection to each other. The con-
nector has sealing means, which are arranged on the con-
necting means around the outlets and are provided with

35 protective means in the form of thin films or foils which
cover the sealing means and the outlets and are removable

in the final interconnection. With the connecting means



connecting neans each having an inlet for the
associ ated end and an outlet for connection to each
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arranged on the con necting neans around the outlets

and are provided with protective nmeans in the form of
thin filnms or foils which coves the sealing neans and

the outlets and are renovable in the final
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minate the above-described drawbacks and the risks

of contamination of fluids when interconnecting two or
more vessels or process units for transfer of fluid
between them.

Another object of the invention is to provide such
é method and a device which ensure an interconnection,
sealed against contamination, in such a manner that air-
borne bacteria, spores, microorganisms and other external
contaminants cannot enter and mix with the fluids that
are transferred between the connecting means.

A further object of the invention is to provide a
method and a device where all conventional requirements
are satisfied as to contamination-free transfer of the
fluid all the way from one process unit/vessel to another
and/or to supply of substances or sampling etc.

SUMMARY OF THE INVENTION
The above and other related objects are achieved

in a simple as well as effective manner in the method
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means. A further object of the invention is to provide

a method and a device where all, conventi onal

requi renents are satisfied as to contam nation-free
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20t he isare dridddigcion, while at the same time the protectlve
means covering the outlets are removable by the locking
element when this is moved and while at the same time the
outlets are sealingly pressable against each other.
In a preferred embodiment of the method, the locking
25 element is prevented from moving until a predetermined
force is applied in the moving direction, after which a
catch releases and the locking element is quickly moved
to the distinct end position.
In this context it is convenient if the locking ele-
30 ment is locked in the distinct end position for permanent
and irreversible interconnection of the connecting means.
In addition, in a particularly preferred embodiment,
the connecting planes are provided with sealing means
around the outlets, on which sealing means the protec-
35 tive means are arranged and which are pressed against

each other when removing the protective means.



outlets are sealingly pressable against each other. In
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BRIEF DESCRIPTION OF THE DRAWINGS

- The invention will now be described in more detail

with reference to the accompanying drawings, in which
Fig. 1 is an exploded side view, in oblique perspec-—
25 tive, of a first connector half included in a sterile
connector,

Fig. 2 illustrates in the same perspective the con-
nector half according to Fig. 1 in the assembled state,

Fig. 3 is a central longitudinal section of the con-

30 nector half according to Fig. 2,

Fig. 4 is an exploded side view, in oblique perspec-
tive corresponding to Fig. 1, of a second connector half
inciuded in the sterile connector,

Fig. 5 illustrates in the same perspective as Fig. 4

35 the second connector half in the assembled state,
Fig. 6 is a central longitudinal section of the con-

nector half according to Fig. 5, and



i nto engagenent with each other. BRI EF DESCRI PTI ON OF

THE DRAWNGS The invention w |l now be described in
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drawi ngs, in which Fig. 1 is an exploded side view, in

obl i que perspective, of a first connector half

included in a sterile connector, Fig. 2 illustrates in
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as g8y MRS d1nst andseaonthetionneniey faleremds each
' have an inlet 7 for connecting one end of the tubes 2.

20 The other ends of the tubes 2 are, in a manner not shown
in detail, connected to the associated process unit. As a
variant, one of the connecting means 5, 6 can at its free
end be directly connected to its process unit.

Each connecting means 5, 6 has an elongate through

25 duct 8 which extends from the associated inlet 7 to an
outlet 9 towards the other ends of the connecting means
5, 6. The outlets 9 open into substantially flat connect-
ing planes 10 on one side of the connecting means 5, 6
and extend substantially in the longitudinal direction

30 thereof. When interconnecting the two connecting means 5,
6 in a manner that will be described below, the connect-
ing planes 10 of the connecting means are movable into
engagement with each other with the outlets 9 facing
each other and positioned opposite each other in order

35 to allow, after the interconnection, contamination-free

transfer of a fluid (not shown), such as a gas or liquid



4 , also referred to as male and fenmal e parts. The con

nect or halves 3 4 each have an el ongate connecti ng
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ends each have an inlet 7 for connecting one end of

the tubes 2 . The other ends of ;the tubes 2 are, in a

manner not shown in detail, connected to the
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COQHﬁ£fﬂ§Wk£?%HH%é%ené%al seal 15 1s arranged outside and
around each sealing means 11, 12, which seal is also made
of a suitable, elastically yieldable material such as
plastic or rubber and is arranged on the associated con-

25 necting means 5, 6. The above-described protective films
13 are at their outer edge, that is along their periph-
ery, attached to the seals 15 in a sealing but tear-off
manner, for instance by gluing, welding or the like. In
a manner that will be described below, the seals 15 are

30 movable, interleaved with the protective films 13, into
engagement with each other when interconnecting the con-
necting means 5, 6.

The sealing means 11, 12 of the connecting means 5,
6 are each provided with at least one recess 16 and 17

35 respectively, which has the form of a groove or depres-

sion and extends wholly or partly around the associated

outlet 9 in the connecting means 5, 6. The recesses 16,
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ly and jointly from the sealing means 11, 12 and the
seals 15, the pressure increase in the recesses 16, 17
forces the gas out of the recesses, thus preventing pene-
tration of contamination into the outlets 9 of the con-
necting means 5, 6 in the final interconnection of the
same.

In the embodiment illustrated, in which two or
more groups of recesses 16, 17 one outside the other are
arranged and where the highest gas pressure prevails in
the innermost group and a successively decreasing gas
pressure prevails in the group or the groups outside the
same, the gas is forced, when removing the protective
films 13, out of the group with the highest pressure to
the group or groups with a lower pressure outwards to the
environment 18.

On the connecting means 6 of the second connector

half 4, the female part, a sleeve-shaped locking element



out si de the other around the associated outlet 9 .
When interconnecting the connecting neans 5, b, the

weeealsioagpsmeans 11, 12 are in the same way as t ReTSE106/000170
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15 novabl e into engagenent wi th each other,
interleaved with the protectivg films 13. When the
connecting neans 5, 6 are preSsed agai nst each ot her,
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rece
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outletSTB dhithengpnoket iogkiranslément 2B the biynal catch
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thﬁng gﬁalgasf9£§§§u ?eQEeﬁééhétéBmihéd'@B%E€D§E applied,
essure
grou successi| ve ¥h?ecrea3|ng gasggr

pr@@ﬁpﬁélynthéngﬁQGB BFhERe™3PBaEps obt ShGediRECtinB, of
thgrgas hS fiereednhivhesreemappngetinetpeoteacthvecf dimeinctly

ot 565567 251 G0is CAPt ROAX1BReF (BPEDLurd bt Aardoobs %Ei mov-
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shape
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le&th@ﬂvers 25, while at the same time the outlets 9 are
sealingly pressable against each other.

By the quick sliding movement of the locking means
23 to the distinct end position 24, the protective films
are also quickly entrained and removed, thus preventing
penetration of contamination into the outlets 9 in the
final interconnection of the connector halves 3, 4 of the
sterile connector 1.

To secure the interconnection by providing a perma-
nent and irreversible interconnection of the connecting
means 5, 6 and thus prevent unintentional opening of the
sterile connector, the locking element 23 is in the shown
embodiment lockable in the distinct end position 24 by a
tamper-proof locking means (not shown).

The above-mentioned connecting planes 10 extend in
the preferred embodiment substantially in the longitu-
dinal direction of the associated connecting means 5, 6,

that is substantially parallel to the longitudinal axis



of arrow A, see Fig. 12, to be quickly slidable a dis

tance onto and around the connecting nmeans 5 of the
woiowtossBsnnect or half 3 to a distinct end posi PCOSERN6/000170

To this end, the locking elenent 23 is, by a catch 26,

here in the formof a snap |o bet ween t he | ocking

el ement and the connecting neanhs 6 , prevented from
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5 noevehent of the | ocking elenment 23, the protective
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outlets 8 are renove neans of ocC

n
by bBEPRG &hEr SPREECEY MONPLaP 3Pi vBr & §5maRﬁFFeg§Fcrlbed
t hepsaee atslerrmotvaa @wtbebslgagamenseamtng eycpr essabl, ethe pro-

agai nst._eagh.o r I n
th@eFG&WlnEl n332§g%6 ﬁe SPS F%C%gd Oggé| gEl%& and/or
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& ou &t S i nal i nterconnection of the
cotthectiod ehgl was dutletst whd spsr the Eushéctor the cponect-
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nedfstive lgenthds V&Fert SufSiEET - diTal® <6 éﬁﬁhg egps Ll
15: qustﬁelu |telec@{j$rmﬁ.®lted e dteckiivg didmeit3 .23 hes poptective
e .shown e i_me | o |24 ct. end
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sheimnes Hre am:eei HEild GTaRISHPRdc it Fashether - The

ext véltdga R-afiery et &ITedi MR s WIstantdmider 20 with

t he itu dinal dlrectlon of the associ at ed
coﬁﬁééﬂ! hdges ppll gring 2
20 The function and handling of the above-described

sterile connector 1 will now be briefly described in
different steps with special reference to Figs 7-12.
Fig. 7 shows step 1, the starting position, where
the connector halves 3, 4 of the sterile connector 1
25 have been removed separately from their respective ste-
rile transport and storage packages (not shown) and where
the connecting tubes 2 are connected to the respective
inlets 7.
In step 2, see Fig. 8, the lid-shaped protective
30 elements 19 over the sealing means 11, 12 on the connect-
ing means 5, 6 of the connector halves 3, 4 are removed
by means of the opener 20 with its pull ring 21. Step 3
in Fig. 9 has now been reached.
Step 4 is shown in Fig. 10, where the connector
35 halves 3, 4 are articulated to each other by the hinge
22 by snap action.



that is substantially parallel to the |ongitudina
axi st hereof. The connecting neans 5, 6 are

woams@ossabl e to each other at their one end byPOEAR3006£00170
a hinge-like snap joint 22 so that they are pivotable
towards each other to nove the connecting planes 10
i nto engagenent with each other In order to protect,

bef ore theginteriohnectdoss anceped orend he ©RANESIA&S ing
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inlets In step 2 , see Fig , the

pr ot E?‘Ve el st Shie dviernaved ey ity rHQl megns and,

on ttrhﬁ; cmcduﬁlr&s“resars&es prdbAfd the spned ! hales seal-
(9re r.e s, of the opener 20 with its

puﬁ rr%alnzsl Céiré n}s;m ion.

20 It goes without saying that the invention should not
be considered limited to the embodiment described above

($2)

and illustrated in the drawings, with its conceivable
variants and alternatives, but can be modified in wvarious
ways within the scope of that stated in the appended

25 claims.



in Fig. 9 has now been reached. Step 4 is shown in

Fig. 10, where the connector halves 3 , 4 are
wanbicpesated to each other by the hinge 22 by BaagE2006/000170

action.Fig. 11 illustrates step 5, where the

connecting planes 10 of the coppecting means 5 , 6 of

the connector halves 3 , 4 are noved i nto engagenent

with each other by pivoting the connector hal ves

towards each other via the hj gz until the first

connector half 3 with its ou¢ggf¥ree end snaps under

}he sl eeve- fhaped | ocki ng el ement 23 which is

ongi tudi n i,d on -
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20 outlets (9) are removed by the locking element when this
is moved and while at the same time the outlets (9) are

sealingly pressed against each other.

2. A method as claimed in claim 1, in which the
25 locking element (23) is prevented from moving until a
predetermined force is applied in the moving direction
(), after which a catch (26) releases and the locking

element is quickly moved to the distinct end position

(24) .
30
3. A method as claimed in claim 1 or 2, in which the
locking element (23) is locked in the distinct end posi-
tion (24) for permanent and irreversible interconnection
of the connecting means (5, 6).
35

4. A method as claimed in any one of the preceding

claims, in which the connecting planes (10) are provided



and each having an outlet (9) for connection to each

ot her, each connecti ng neans having a connecting pl ane
WO2006/0934snt 0 whi ch the outlet opens, covered byC®#SE2006/000170

protec tive nmeans (13), char acter i sedin

that the connecting planes (10);pf the connecting

nmeans (5, 6 ) are noved into engagenent with each

ot heiti $&alhegautdes s(19) Iari agoesdhtios hertlangd a9), on
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contuith ESEle fidn? LAEDIBLLANEIMERnSa Y e 2rrang-
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| eagécpard imbdys OO thgopdder con necting neans (5)
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time the protective neans (13) covering the outlets
(9) are 5ermrovestind tde dckiaw @ epptovhesr t‘JHeq ;h_secedlng

d while at, t sane time the outlets
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cl sxneehti sWhstiantliglin wmutcite tmqudirgalelceimarrtta(&s)of the
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eIe 9§ L3FLY ‘?ﬁ the distinct end posi tion
(24) for pernanent and |rreversible interconnectlon of

t he connect netho cl ai ne

in any gﬁe%) tE preced‘ggké aeny 9 g%%ie precedlng
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(11kidk)o ANt tdie AUttt £ » (100) V?ﬂjéil}lss@ df&ct and

neans t he rotectlve means (13) are arran an
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conne anes
20 tectlve means, whlch protectlve elements are removed

5

before the connecting planes (10) are moved into engage-
ment with each other.

7. A device for interconnecting, sealed against con-
25 tamination, the ends of elongate elements such as tubes
(2) or pipes by at least two cooperating connecting means
(5, 6) each having an inlet (7) for the associated end
and each having an outlet (9) for connection to each
other, each connecting means being provided with a con-
30 necting plane (10) into which the outlet opens, covered
by a protective means (13), characterised in
that the connecting planes (10) are movable to engage
each other with the outlets (9) facing each other, and a
locking element (23) slidably arranged on one connecting
35 means (6) is, in a controlled manner and without inter-
ruption of the sliding movement, movable at least par-

tially onto the other connecting means (5) to a distinct



extent substantially in the |ongitudinal direction of

t he associ ated connecting neans (5, 6 ) and in which
woOhersposusect i ng nmeans are hingedly connected t®CEaEm06/000170

ot her and pivoted towards each other to nake t he

connecting planes (10) engage g@{h ot her. . A et hod

as clained in any one of the preceding clalns in

whi ehdt pescensecipng, neaNse (5t €he saﬁ@rtﬁﬁ@tﬁﬁetb%tectlve
cont act and

f th tive mean 13) agaj ns
gon?%%?%a?#g %%Eer?gZF%?e%??gﬁtﬁgg?hs?r%vﬁ?%?%§§%?ebY the
andluﬂhén@ressmeatinZBhewhenPenisngsnm@méd ane wacthe at the
ided h n ver t
P oaefle e the e fie PRt Bt L P Fl T e AP Eda Y hat e g auainst
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nmoved i nto engage nent with each other. 7 . A device
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ot her ckln nent sllda y arranged o

one connect? %EWB%% ?Jéne‘is 8:nalrﬂrfér"mmh the
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Last { IS nnect |

rreans (5 ?Etgb a dlééﬁnc%%n‘; p03| ﬂ%(%%j r{r\ﬁw&fleo%tofgthe

sanePrigret i frarectivedneans (13) covering the

outlets (9) are renovable by the |ocking el ement (23)

when this | ved and ile at the same tine the

outlets 1(Q?f) G 14yl bt g A Pk ins 7-9,

200t higr .which the connecting planes (10) have sealing means
(11, 12) around the outlets (9), on which sealing means
the protective means (13) are arranged and which are
pressable against each other when removing the protective
means.

25

11. A device as claimed in any one of claims 7-10,

in which the connecting planes (10) extend substantially
in the longitudinal direction of the associated connect-
ing means (5, 6) and in which the connecting means are

30 connected to each other by means of a hinge (22) and
are pivotable towards each other to move the connecting
planes (10) into engagement with each other.

12. A device as claimed in any one of claims 7-11,
35 in which the connecting means (5, 6), for protection of
the protective means (13) against contact and contamina-

tion and for protection against overpressure and under-



8 . Adevice as clainmed in claim7 , in which the

| ocking elenment (23) is prevented fromnoving until a
wonedabessn ned force is applied in the noving BCTSERI06/M00170

(A) , after which a catch (26) is made to rel ease and

the | ocking el enent is quickly vabl e to the distinct

end position (24) . 9 . Adevice as clained in claim?7

or ?resgar@hhﬁhtheecbﬁﬁgbegnglﬁasﬂg (23 éachogkebhaed with
in the end EQSItlon 4) for pernanent and

i rr BvBFSFBPELVAL B-EBRRAECH 8N BVthEhEoﬁﬁéE?FﬁgVﬁeaﬁ§teCtlve
(5, mﬁahs, #0ichA plewéetasecbaeﬁadtsnaaayr@mevablél BefiBre the
7- Con lch the conqiﬁi p ane 10% have sealing L th
meaf8 {1 13) PFBE BEIBOYSPSF, LBROuRTgRICTenT Wi
seakbnh abhas-the protective neans (13) are arranged

and which are pressabl e agai nst each ot her when

renmoving the protective nmeans . 11. A device as

claimed in any one of clainms 7-10, in which the

connecting planes (10) extend substantially in the

| ongi tudinal direction of the associated connect ing

nmeans (5, 6 ) and in which the connecting neans are
connected to each other by neans of a hinge (22) and

are pivotable towards each other to nove the

connecting planes (10) into engagenent with each

other. 12. A device as clained in any, one of clains

7-11, in which the connecting neans (5, 6 ) , for
protection of the protective nmeans (13) agai nst

contact and contamna tion and for protection against

over pressure and underpressure in the connecting

nmeans, are each provided with a protective el enent

(19) over the respective protective neans, which
protective elenents are renovabl e before the

connecting planes (10) are novable into engagenent

wi th each ot her



