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invention relates generally to_a sealing nmethod and a

seal ing device preferably of t He di sposabl e type to be

used in a variety of fields, for instance in the
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with protective films covering the sealing elements and

the openings and adapted to be removed in the final
interconnection.

20 The invention also relates to a device for contami-
nation-free and/or sterile sealing between at least two
interconnectable connecting means with opposing openings
to allow, after interconnection, transfer of a fluid
between them, the device having sealing elements which

25 are arranged on the connecting means around the openings
and are provided with protective films which cover the
sealing elements and the openings and are removable in
the final interconnection.

BACKGROUND ART

30 In many .fields, of which a few have been mentioned

above as examples, it is normally necessary to transfer
fluids from one process unit, such as a vessel or bag of

a conventional type or of a now more common disposable



fluids fromone process unit, such as a vessel or bag

of a conventional type or of a now nore common
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wi thout these fluids risking to be contam nated with

foreign particles, especially aj rborne bacteria and
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To reduce the risk of contamination when inter-

connecting two or more vessels for transfer of fluids
between them, instead of the above-described needle con-

25 necting device, a sterile connector has peen suggested,
inter alia, by US~-A-3,909,910, with a device for sealing
between two interconnectable connecting means included in
the sterile connector, with opposing openings to allow,
when interconnected, transfer of a fluid between them.

30 The device has sealing elements, which are arranged on
the connecting means around the openings and are provided
with protective films covering the sealing elements and
the openings and being removable in the final intercon-
nection. With the connecting means arranged end-to-end

35 with the openings opposite each other, and with the seal-
ing elements pressed against each other during elastic

deformation, the protective films engaging each other are



t he openings and being renovable in the final intercon

nection. Wth the connecting neans arranged end-to-end
woi20ds/005430 openi ngs opposite each other, and w POTSEZ006/000169

seal ing elenents pressed agai nst each other during

el astic deformation, the protec%ive films engagi ng

each other aremanually pulled off at the sane tine
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device, which r suk% in a contamna tion-free and/or

St e 2Bt R Rt S TieattG ARed By way of
15bacitreri@ajuctparrgs ,whiiatr aar @aniémlﬁrﬁhdlrﬁld”t?’ h]fbl)gx Etrﬂ’ﬁlicﬁively

cont-ani. S nnaet __enter_ an ] X, Wi th the i,ds that

ar (raé ]t%mei‘nrh:afngeer rté 5e O\/\Yge e r(f{s SHe lg)oe nran SRy crjr%sanaﬁl.&&%e risks of

f uradreramplyjadcitorofo &t Hel vimleenthieon dird: ene qummd tdenca et lvod more

and; dew ¢ Wikl Al |y Loy el onals J WU LBNR A Rn then.

satisfied as to contamnation-free transter of the

fluid aPPAHRENRP IBEMAnd sy doees timn Avedelpnayide such
20anat hertragwl/01d tmcupplaevafces uhstiaic es sl tSanpld pntamina-

et%ion—free and/or sterile sealing in such a manner that

alrborne bacteria, spores, microorganisms and other
external contaminants cannot enter and mix with the
fluids that are transferred between the connecting means.

25 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.

30 SUMMARY OF THE INVENTION

The above and other related objects of the invention

are achieved in a simple as well as effective manner in
the method according to the invention by at least one of
the sealing elements being provided with at least one

35 recess, which extends wholly or partly around the asso-
ciated opening and receives a gas, the sealing elements

being, when interconnecting the connecting means, moved



SUMVARY OF THE | NVENTI ON The above and other rel ated
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In a preferred embodiment, the sealing elements are
moved into engagement with each other to increase the
volume of the recess or recesses and, thus, reduce the

25 pressure of the gas therein, and, in the subsequent quick
removal of the protective films, the gas sucks in addi-
tional gas to provide a flow which prevents penetration
of contamination into the openings in the final intercon-
nection of the connecting means.

30 In a still more preferred embodiment of the method,
the sealing elements are moved into engagement with each
other in order to instead reduce the volume of the recess
or recesses and, thus, instead increase the pressure of
the gas therein, and, in the subsequent quick removal of

35 the protective films, the gas flows out of the recesses
to prevent penetration of contamination into the openings

in the final interconnection of the connecting means.



tional gas to provide a flow which prevents
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25 ment.

It is particularly convenient to make preferably at
least one of the sealing elements elastically yieldable
so as to be expanded or compressed in the interconnection
of the connecting means.

30 In the corresponding preferred embodiment of the
device, the sealing elements are movable into engagement
with each other to increase the volume of the recesses
and, thus, reduce the pressure of the gas therein, and,
in the subsequent quick removal of the protective films,

35 the gas is caused to suck in additional gas and thus

create a flow which prevents penetration of contamination



fication of the gas flowin the direction of the

environnent. It is particularly convenient to nake
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el astically yieldable so as to be expanded or
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prevails in the innermost group of recesses and a succes-
sively decreasing pressure prevails in the group/groups
of recesses outside these to force the gas in the direc-
25 tion of the environment.

Correspondingly, in the device according to the
invention, the recesses in at least one group are suit-
ably divided into partial recesses to prevent all gas
therein from flowing out before complete removal of the

30 protective films.

In a furthe; development of the device according to
the invention, additional separate recesses with a limit-
ed extent are suitably arranged between the groups of
recesses to create, when starting to remove the protec-

35 tive films, an intensification of the gas flow in the

direction of the environment.



sively decreasing pressure prevails in the

group/ groups of recesses outside these to force the
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Correspondingly, in the device according to the _

invention, the recesses in at |east one group are suit

ably divided into partial receses to prevent all gas
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20 side viewg.in 0Bl hHUEXPLEEPECside view, in oblique perspec-
tive, of a first connector half included in a sterile

connector,
Fig. 2 illustrates in the same perspective view
the connector half according to Fig. 1 in the assembled
25 state,
Fig. 3 is a central longitudinal section of the con-
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
30 included in the sterile connector,
Fig. 5 illustrates in the same perspective view as
Fig. 4 the second connector half in the assembled state,
Fig. 6 is a central longitudinal section of the con-
nector half according to Fig. 5,
35 Figs 7-12 illustrate slightly schematically in an
oblique side view in perspective successive steps for



tive, of a first connector half included in a sterile

connector, Fig. 2 illustrates in the sanme perspective
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shown), such as receptacles/vessels of metal or rigid

plastic or bags of non-rigid plastic of a conventional
20 re-use type or of a disposable type, via tubes or pipes
(not shown) preferably made of non-rigid plastic.

More specifically, the sterile connector 1 comprises
as main components first and second connector halves 2,
3, also referred to as male and female parts. The connec-

25 tor halves 2, 3 each have an elongate connecting means 4
and 5, respectively, which at their outer free ends each
have a nipple 6 to be connected to one end of the tubes
(not shown). The other ends of the tubes are, in a manner
not shown, connected to the associated process unit. As a

30 wvariant, one of the connecting means 4, 5 can at its free
end be directly connected to its process unit.

Each connecting means 4, 5 has an elongate through
duct 7 which extends from the associated nipple 6 to an
opening 8 towards the other ends of the connecting means

35 4, 5. The openings 8 open into substantially flat con-
necting planes 9 on one side of the connecting means and
extend substantially in the longitudinal direction there-



pl astic or bags of non-rigid plastic of a conventi onal

re-use type or of a disposable type, via tubes or
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plastic. Mre specifically, the sterile connector 1

conprises as mai n conponents f|9rst and second

connector halves 2 , 3, also referred to as nmale and
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connectlng means around the associ at ed opening 8
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20desgs ilkedsd &H@rseeéiat@ le IR, 18r %r&%ﬁf@dﬂ@ﬂ d:}ﬁﬁ connect-
with a protec f|Im130 a very thin e
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part, 1is compre531ble in the form of an insert 14 arrang-
ed in the connecting means and made of an elastically
yieldable material such as plastic, rubber or the like,
25 with elastic and sealing properties that are necessary
for the purpose.

In the embodiment illustrated, a further, substan-
tially circumferential seal 15 is arranged outside and
around each sealing element 11, 12, which seal is also

30 made of a suitable, elastically yieldable material such
as plastic or rubber and is arranged on the associated
connecting means 4, 5. The above-described protective
films 13 are at their outer edge, that is along their
periphery, in a sealing but tear-off manner, attached

35 to the seals 15, for instance by gluing, welding or the
like. In a manner that will be described below, the seals

15, interleaved with the protective films 13, are movable



ciated sealing elenent 11, 12 and opening 8 and are

adapted to be renoved in conjunction with the fina
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preferred enbodi nent shown in the draw ngs, at | east

the sealing el ement 12 arranged.,on the connect ing

means 5 of the second connectof "half 3 , the female
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ar e

hei t d '
o0& 88 A0S LA e 0%, ShetoLe Sl ana el e gaa euph o
10to ém:sbaI&ﬁS for inst anc_e by gl uing, welding or
the like, 1‘@1 Iﬂ;]m &yt %éf@ﬁr&f%ﬁﬂ%%é}?d OM,lustrat-

t he seal S terl eave the protective f
13,edrin n@%M@Wﬂ@%ng’%@%nﬁﬁﬁlwq ekl ot et |1‘12tafﬂée pro=
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or 5119%15% » @ gas 18, for instance an inert gas or a

ster such as sterjle air. In the, particul arl
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20seakbnyigheseansnid, 112 apeapeoin the same way as the seals
15 movable into engagement with each other, interleaved
with the protective films 13. When the connecting means
4, 5 are pressed against each other, the volume or the
different volumes of the recesses 16, 17 is/are reduced,
25 depending on the number of groups of recesses, thus
increasing the pressure of the gas 18 therein evenly or
differently for the same reasons.
When after that the protective films 13 are, in
a manner described below, quickly removed or torn off
30 simultaneously and jointly from the sealing elements
11, 12 and the seals 15, the pressure increase in the
recesses 16, 17 forces the gas 18 out of the recesses,
thus preventing penetration of contamination into the
openings 8 of the connecting means 4, 5 in the final
35 interconnection of these means.
In the preferred embodiment with two or more groups

of recesses 16, 17 arranged one outside the other and



vided with two groups of recesses 16, 17 with
di fferent vol unes, positioned one outside the other
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prevent that there is only one recess 16, 17 or three
or nore recesses 16, 17 positioned one outside the
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sterile connector 1 wil now be brlefly described step

by step with special reference to Figs 7-12.

Fig. 7 shows step 1, the starting position, where
the connector halves 2, 3 of the sterile connector 1 have
been removed separately from their respective sterile
transport and storage packages and where the connecting
tubes (not shown) are connected to the respective nipples
6.

In step 2, see Fig. 8, protective covers 21 over the
sealing elements 11, 12 on the connecting means 4, 5 of
the connector halves 2, 3 are each removed by means of an
opener 22 with a pull ring 23. Step 3 in Fig. 9 is now
reached.

Step 4 is shown in Fig. 10, where the connector
halves 2, 3 are articulated to each other by a hinge 24
by snap action.



shown enbodi nent preferably both, can be divided into

partial recesses | ba and 16b regarding the recesses
waapoeaashsi7a and 17b regardi ng the recesses 17PCT/582006/000169

create, when starting to renove the protective filns

13, an intensification of the ?S flowin the

direction of the environnment 1 there are in the
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t udi nal | ed on e second conn
has bgen descrlbed and 1llustrat%§ta o@glfwﬁere the

20 volume of the recesses 16, 17 is reduced when the sealing
elements 11, 12 are moved into engagement and pressed
against each other, sealed against contamination (steps
5, 6 above) so that the gas pressure in the recesses is
increased and the gas, in the removal of the protective

25 films 13, flows out in the environment to prevent conta-
mination of the openings 8.

As an alternative to that embodiment, instead a
volume increase of the recesses 16, 17 is provided, when
the sealing elements are moved into engagement with each

30 other, thus providing a decrease of the gas pressure
therein. In this way, an underpressure is created rela-
tive to the pressure in the openings, so that gas is
sucked out from the same; this too prevents contamination
of the openings 8. The volume increase/pressure decrease

35 can be achieved, for instance, by means such as elastic

bellows, telescopic tubes etc, which are expanded in some



In step 6, the final position, showm in Fig. 12 the
final interconnection of the connector halves 2 , 3
wanaetoasiso conmponents is provided by the | ocki RQTSEZ®¥/@00169
25 being noved onto the first connector half to a
di stinct end position. At the me time the protective
films 13 covering the sealing neans 11, 12 and the
OPRRHHRGS n e klﬁle@lo RRRC lsleRg ifars ehents ,113r € 2r @revedved
via drivers 26 by t | ockin | eeve 25 when this is
mov-&d Ca fF IRENSEL ) ﬁ% %ﬁ% “thus, the openings 8
are presse@o@@amnshoeacmaqungrthseatee agaienstion should not
contan1n t| gularl [ f
A A S i
5 abawel hﬂﬁexse:ﬂalt@d/mmﬁéleofdrtawen@éoes@é@ 1&s ppsicyibed
re%@ﬁ%n\@%e%ﬁd“eal%@lda!ﬂv%lse”%@ﬁcﬁ cbh b2 iy fikedn various

i nto engagenent and presse alnst each other, sea
agalayst gt 161 RS (D 251§bt?ﬁht &%d
gags1pyiessure in the recesses IS |ncreased and the gas,
in the renoval of the protective filns 13, flows out
in the environment to prevent conta mnation of the
openings 8. A s an alternative to that enbodi nent,
instead a volune increase of the recesses 16, 17 is
provi ded, when the sealing elenents are noved into
engagenment with each other, thus providing a decrease
of the gas pressure therein. In this way, an
underpressure is created rela tive to the pressure in
t he openings, so that gas is sucked out fromthe sang;
this too prevents contam nation of the openings 8 .
The vol une i ncrease/ pressure decrease can be achi eved,
for instance, by neans such as el astic bell ows,

tel escopic tubes etc, which are expanded in soneot her
manner when the sealing elenents 11, 12 are noved into
engagenent with each other. It goes w thout saying
that the invention should not be considered limted to
t he enbodi ment descri bed above and illustrated in the
drawi ngs, with its described



variants and alternatives, and can be nodified in

various ways within the scope of that stated in the
weappwndedocl aims . CLAIMS 1 . A nethod for PCT/SE2006/000169

contami nation-free and/or sterile sealing between at

| east two interconnectable conaﬁctlng means (4, 5)

W th opposi ng openings (8) to allow, after

i nterconnection, transfer of a fluid between them

seal ing el ement s (11, 12) bei rranged on the

connecting neans around the gb@ﬁﬁﬁgs and provided with

protective filnms (13) covering the sealing elenents

A e oDl S, AN AU N SR it I sterite

final int'erconnecti on
5t hatealtinedsttwamn aft tlmeaséemqwguéqeéa@ﬂrseqtﬁblelzaomsectmg
pr %/éag%dmw thy atwuﬁ?% J.(n]g% @A) thiLhow, after
exte ol y or part aroun assqci.at ed nln%
(8)L1TdrRE gfa%aSl B 4 é‘sfgéicfr%ge SHferften, Seal-
ar %,ngf\lr@d nemé’ﬁt&! cplmn,ecﬁz NG ey caxwmgem@rrrﬁares dohneéxing
noved into e ement wtheah ot \Y/
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hus, 1 ncrease’ the pressure o as therein,
andnéanshi¢h, 5) n Meeed ubserURPIE FRINSKE r%hmaﬁlia%l? PHaeT,
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20configst p Ags s®Adsof 44hd gas therein, and, in the subsequent

quick removal of the protective films, the gas creates by
its pressure a flow which prevents penetration of conta-
mination into the openings in the final interconnection
of the connecting means.
25
2. A method as claimed in claim 1, in which the
sealing elements (11, 12) are moved into engagement
with each other to reduce the volume of the recess or
recesses (16, 17) and, thus, increase the pressure of
30 the gas therein, and in which, in the subsequent quick
removal of the protective films (13), the gas flows out
of the recesses to prevent penetration of contamination
into the openings (8) in the final interconnection of the
connecting means (4, 5).
35 .
3. A method as claimed in claim 1 or 2, in which the

sealing elements (11, 12) are provided with at least two



3. Anethod as claimed in claiml or 2, in which the

sealing elenents (11, 12) are provided with at | east
wourogrosyss of recesses (16, 17) with different Peo/SEZ®E/N00169

whi ch cooperate in pairs and are positioned one

outside the other and in mhichuihe sealing el enents,

mhen nnved agai nst each ot her educe the different
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(18) therein from flowing out before complete removal of

the protective films (13).

6. A method as claimed in any one of claims 3-5, in
25 which there are arranged between the groups of recesses
(16, 17) additional separate recesses (20) with a limited
extent to create, when starting to remove the protective
films (13), an intensification of the gas flow in the
direction of the environment (19).
30
7. A method as claimed in claim 1, in which the
sealing elements (11, 12) are moved into engagement
with each other to increase the volume of the recess or
recesses (16, 17) and, thus, reduce the pressure of the
35 gas (18) therein, and in which, in the subsequent quick
removal of the protective films (13), the gas sucks in

additional gas to create a flow which prevents penetra-



additional gas to create a fl ow which prevents

penetration of contam nation into the openings in the
woi2mml098430 er connecti on of the connecti ng neansPCTRE2008000169

nmet hod as clainmed in any one of the preceding clains,

in which at |east one of the sgg ing elenments (11, 12)
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prqgéggisgg a gas (18), the sealing elements, when inter-
connecting the connecting means (4, 5), are movable into
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25 tive films (13), to change the volume of the recess or
recesses and, thus, change the pressure of the gas there-
in, and, in the subsequent quick removal of the protec-
tive films, the gas creates by its pressure a flow which
prevents penetration of contamination into the openings

30 in the final interconnection of the connecting means.

10. A device (10) as claimed in claim 9, in which
the sealing elements (11, 12) are movable into engagement
with each other to reduce the volume of the recesses and,

35 thus, increase the pressure of the gas therein, and in
which, in the subsequent quick removal of the protective

films, the gas is caused to flow out of the recesses and,
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of the environment {(19).

13. A device (10) as claimed in claim 11 or 12, in
25 which the recesses (16, 17) in at least one group are
divided into partial recesses (l6a, 1l6b; 17a, 17b) to
prevent all gas (18) therein from flowing out before

complete removal of the protective films (13).

30 14. A device (10) as claimed in any one of claims
11-13, in which additional separate recesses (20) with
a limited extent are arranged between the groups of
recesses (16, 17) to create, when starting to remove the
protective films (13), an intensification of the gas flow

35 in the direction of the environment (19).



and, thus, decrease the pressure of the gas therein,
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1&onnecting means (4, 5), on which seals the pro
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out SLasclag.anf, i op seale, L0l ol erved i (R IS ens s,
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15
17. A device (10) as claimed in claim 16, in which
the expandable and compressible sealing element/sealing
elements (11, 12) have the form of inserts (14) of an
elastically yieldable material which are arranged in the

20 associated connecting means (4, 5).

18. A device (10) as claimed in any one of claims
9-17, in which there is arranged, outside each sealing
element (11, 12), a substantially circumferential seal
25 (15) of an elastically yieldable material on the asso-
ciated connecting means (4, 5), on which seals the pro-
tective films (13) are sealingly arranged at their outer
edge and which seals, interleaved with the protective
films, are movable into engagement with each other in

30 the interconnection of the connecting means.



