WO 02/17332 PCT/ EP01/ 09381 SYSTEM FOR PROVI DI NG COMVUNI CATI ON BETWEEN THE
| NTERI OR AND THE EXTERI OR OF A COMPARTMENT This invention relates to a
system f &wvopr/om8di ng conmuni cati on between the interior POUERxy®B$lor of a
conpartment. In particular it relates to a systemfor providing transfer
of mat esvsaky Fo@r brawbard CORMUNIQUTIDN BETWEES THENENTERIOR | 201D THE EETEMIOer tor of
a conpardomemtTMENTCh is an isol at or corrpartrrent e.g. a so called "glove

box", w thin whi sterjle environi whi | st mai ntai ning a seal

bet ween the int gﬁisolp"%mﬂmé eéﬁ? agSyYsie); FPB%‘V@‘H%C%‘%@F%H%P‘? tWRER 1% |y an
air-lock sy Us&d t i nner and
out er doubl Zﬁt%%ﬂ aﬁlgrranb(gqngr?taoﬁ%%grﬁ%ﬁ%gﬁpgmcgla;rﬁ?%lﬂt I es en |t is 10

desired to gpesvidiag tiangfet b matevial, pargraldriyentiquid pbétivebia tienigtegior bad er nal
sterile _environment, when the connection has to traverse an anbi ent
envi ronn®nt CKGEAT a52 CoMBanimeRSyHEh i @flsglatoa@@ma@wnt o5 Yled 7glgvecl oses

Ges) rod to PPAmaY Ryt o EabRhtmelt Fhid ity Caedl SR b ¢ o

to the Sterhﬂt&-wﬂ’ﬁrﬂrmleﬁfex@é}%@&h&‘gﬁmm@t 15 Known systens tend to be
conplicated and.expensive. There is a need to provide cheap, sinple,

reliabl e mechani Nesmeily hiagr-loglpeystenaisused fobjransfers of thie typee gwntvingaent i on
is to provide such a nechanism Staterren of | nven nAccordlngtothls

i nvent :Oon a @V%FE&PT‘@PEB@?IQSN HEERECnt gpyeoqand}e% Icpfies gsaE Fent to the
exteriofigof qkdifedGeBARIEEHE? RS b&ﬁg nﬁ%ﬁe@'ﬂom&&mgafﬁﬁf ErdaPSiRAfet Ment

having a door opening therein passin rough t From 1 nside to

out si de; a envinmuhen, thyﬂree:ahnemgby hengeageabdecarf ambiehtevirohsiestesuoh a¢ he
compartment wth the part around the door opening; 25 a connection

port passi n§i& oIS A a&?ﬁF?é‘é‘B’opSo%§§/3 2D Hisalosesns sxstem ga‘ch)gxg $urface to

an out si de 90 th an i nner
opent ng. on (Hetd e PHLAEE dichitEs SAPRATE UiARY bR ATl Bt e o

openi ng on tsi&ﬁle mtﬁr&irdﬁ ofna@:bﬁhgaﬁmgﬁ 10fthd fierieaniReiet 8f aRARd: coﬁlpﬁﬁiﬂ%h
removeabl y nountable on the connector body and whi ch when 30 mount ed on the

connect & b&dpvinsysiearsdend @ herrommdicaied and ekprayivand t oget her with

There is a need to provide cheap, simple, reliable mechanisms of this type,

and an object of the present invention is to provide such a mechanism.
Statement of Invention -
According to this invention a system for connecting the interior of a

20  compartment to the exterior of the compartment comprises:

a wall part of the compartment having a door opening therein passing
through the wall from inside to outside;

a connector body sealingly engageable from the outside of the compartment
with the wall part around the door opening;

25 a connection port passing through the connector body from an inside facing
surface to an outside facing surface of the connector body, the port having an inner
opening on the inside facing side of the connector body and an outer opening on the
outside facing side of the connector body;

a cover removeably mountable on the connector body and which when
30  mounted on the connector body is sealed to the connector body and together with

the connector body forms an enclosure that encloses the inner opening of the port to
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t he connector body forns an encl osure that encl oses the inner opening of
the port to -1 WO 02/17332 PCT/EP01/ 09381 thereby isolate the inner

openi ng s¥ooher3ponrt fromthe environnent outside the covRCT/ERM/©@Btler door
of the door opening which can seal the door opening and is openable to

al l ow t he connector body to be engaged with the wall part with an 5 inside
faci ng si dethefebytignlate ietimer oprndng ofibe pgrttfnem ithe envitpnmsnt owside dhgpar t ment
an i nner door which can seal the door opening and is openable within the
conpartnent ©©%%fd i s rel easably engageable with the cover when the connector
body is engagedayhiilr bH6 SBthe dB&Y dpenfify Whigh chilSeal méedoo%gémﬁgran@@s oper at ed
to thereby renove the engaged cover fromthe connector body So as to
expose the bpemable1 atiperthergomiectohdogptd bé engaped mithehé sallgfartt wigh emnpar t ment ,

and 'so t hat  when en ed.  with the coyer the inner dooy seals with the
cover to en81561§efa‘{‘ﬂgs g,og’ghq)qonpﬁgogg rfaCWHitE%m;S‘?rilQirOfttée EQYRYLERENt of the

connector body w go‘g ' t]tfbail' . | ronment

out si de the comv)\%lr? ntgﬁtaoan Bltcgll&lg@g‘fhgte %é?@gﬁ%%ﬁggszg&nn@gb{%}lﬁo ¢ t he

conpar t ment corhfarfiemaandizntleaddbbf ﬁfg&?éabld Wih elengeet mbsh thescabhetteobadyor for
r

containing a material in isolation fromthe outside anbient environnent in
a sterile etangagadetitth thesvald patieso thabihgtinrer dopesay bihpperatad t hepdyt ment i s

bounded by wal | rts made of rigid netal r.plastics material . Preferably
the door opEATHE hneRefESapTer o e foPerer Bty st B Rp e 488F ng
conpletehy bpsRHObE thBPor¥Eblth® dftéridr sFthd BenpatthiédCatddsd Mt When 8fzaged he
conpartnent 1s preferably provided in a known manner with internally

ext endi ng | with thé ooves theeminerideurt seals vethadk Icowdr toleeclosmtharpants of theocayambl e an

operator to ni pulate materjals within the caq rtpent and fo erate the
system of t f&ic 'lﬁggrﬁ’ iegga}geggngg#&l@(gpggecggd%pﬁy nylgf S0P OPTHIE BREEEBr body
Is of a gen td thRehas ' |

connect or bg s%:%’ Oéngageéo%ﬁ?rﬁq%u@émg% lcﬁ%g?{ﬁﬁ?rétcagfgdc?%l%&? ﬁ%&g?rr? erﬁlleor of

t he conpart imetor df.the ctrapargnent. | nsi de faci ng end, and an opposite cl osed

end, and the part.  of the connector body adjacent to the open end conprises
a 15 Compartment.

Preferably the compartment is an isolator for containing a material in
isolation from the outside ambient environment in a sterile environment inside the -
isolator. Preferably the compartment is bounded by wall parts made of rigid metal
or plastics material. Preferably the door opening in the wall part comprises an

20  aperture passing completely through the wall part from the outside to the inside.
The compartment is preferably provided in a known manner with internally
extending long gloves sealed with the wall of the compartment to enable an operator
to manipulate materials within the compartment and to operate the system of the
invention.

25 Connector Body.

Preferably the connector body is of a generally tubular shape having an open
end which when the connector body is engaged with the wall part faces into the
interior of the compartment, i.e. being an inside facing end, and an opposite closed
end, and the part of the connector body adjacent to the open end comprises a

30 tubular body sleeve.

Preferably the connector body has a sealing surface which mates with a

corresponding sealing surface of the wall part, e.g. around the door opening. Such a
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30 tubul ar body sleeve. Preferably the connector body has a sealing surface
which mates with a correspondi ng sealing surface of the wall part, e.g.
around t weodpomB3ppeni ng. Such a -2 WO 02/ 17332 PCT/ EPO1/ POBERO1/®8®l | Ng
surface may conprise a sealing flange mating sealingly with a correspondi ng
mating surface of the wall part around the door opening. Suitably a body

sl eeve as skating stadateabmy eothpedsesaisdaling flengecmating seatinglyowith acgmresgontimgst
partly around it. Preferably the sealing flange has a convex coni cal

f1 ange sur f medangpiréace pf e wall partareundhe 3@%%%-&@%@1@ Toashyi sdagve et i ng
surface of . I M ' S ft resilient,’
e.g. an el a@%grr%eg\ﬁ J(i:b()?rg&%%g&%gh %‘é%rﬁgﬁ%gﬁm% ﬂgrrlgebag? %Ab%teﬁmtglﬁea%‘g@aﬁtt'i ng

surfaces. Ppgaffaaolliiie selingFl@e0hend cohRReenBl fiape shohed Which rhdtes dithact i on
away fromthe closed end. Cover. 10 Preferably the cover is of a generally

t ubul ar Shaperr¢spondipg sancaye soripel matingciurispe of theevalbpart, wih esgagesssiant h t he

connector body faces in the opposite. direction to the open end of the body
sl eeve, andseé#r eo%p?ﬁ?éf éesélfeélg’e%g'e%?lagﬂ@e?ﬁgmbg%fyé’ W&%ﬁ%ﬁ&%&?&l&% nt to

the open eng,pORRRIARRS. Pretfébelkr%hcl‘fQ\éSﬁiﬁﬁ' A sm&aﬁé@%mwcﬁbnt he body

sleeve in a teleéscoping mannef. I n 'such tel €scopi ng 15 engagenent the cover
sl eeve may beaefrohetheeldsed ead. but preferably internal within the body

sl eeve. The body and cover sleeves preferably al so engage by neans of
respective co-op&P¥%i-ng screw threads on them Preferably there is a

compresgs on seal prdfeldplyAnE QBRrSs B RloEndthly LR isﬁ%ﬁe%én%%ggg%mﬁggme“

such body and cover s es so that rior

connect or bedijchawittnctire eoveray ehgages atidt the chfimttdritedafides it t@vpposieent by
this seal. For exanple such a conpression seal may conprise a sealing
washer wi t hdiectiondp |ﬂ&wm9¢r@opf(tbggodsta¢emym¢ 8 OBRAsits gidsad endcandtihe

onnect or and cover eves as

thoy t ol eochh ot BNer ROAFTLl wf ootd Bpd BB5H-S E8 ke B0 SREE wlichi ng
action agai Bglagbd\@ith Uhd Slkeviehf aSt@RbdoPEhYARIRE. BosukR té184c8hRgg00d seal .
For exagtupl e such ant angl ed washer nay be & conically outer “surfaced ring
washer r r engagementithe covareteeye myy terpithenexdeinakbwegrefendbly heernel wikinpi ng
f Ihgeves S0 Ehrcl.a})todgrg eeggr”fl?e%gc{}dan%fco&rgf sléeves piresfer%iyvzﬁgol gr?gvégé ytrrrlleeang g% er (e.g.
respective co-operating screw threads on them.
Preferably there is a compression seal, e.g. a compressible elastomeric seal
washer, between such body and cover sleeves so that the interior of the engaged
20  connector body and cover may be isolated from the ambient environment by this
seal. For example such a compression seal may comprise a sealing washer with a
shallow angled (e.g. ca. 5°) contact surface so that longitudinal relative movement
of the connector body and cover sleeves as they telescope together forces the
surface of one sleeve in a wedging action against the surface of the sealing washer
25  to form a good seal. For example such an angled washer may be a conically outer
surfaced ring washer surrounding the inner (e.g. the cover) sleeve of the telescoping
sleeves so that the narrow end of the cone is driven toward the outer (e.g. the
connector body) sleeve as the two sleeves telescope together. Suitably the surface of
the connector body sleeve (e.g. the inner surface of the open end of the connector
30  body sleeve) which contacts the washer to form such a seal may also have a
correspondingly angled, e.g. corresponding conical, surface to ensure a good seal is
made.
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connector body) sleeve as the two sl eeves tel escope together. Suitably the
surface of the connector body sleeve (e.g. the inner surface of the open
end of tweoopmsexrtor 30 body sl eeve) which contacts the weehepo®3gior m such
a seal may al so have a correspondingly angled, e.g. correspondi ng conical,
surface to ensure a good seal is nade. -3 WO 02/17332 PCT/ EP01/ 09381 The
connect or body afitie cornectordpdiang covedrdeay besproajsled ae aitplacepbletparts fof thee

system and nmay be made, of che | agtic materials, suitably plastic
materials STy %ﬂéﬂ%h%ma@e 5 Q%é%arnﬁﬁufamtwlsmtﬁbwlwémt@m% the port

conpri ses am&iﬂe%‘%‘bﬁleﬁ@ﬁﬁéxﬂ&a{igﬁough t he connector body, e.g. the closed
al Ty t'ubul ar [

end of a gener connector body as descri bed above, preferably
ext endi ng on thePortsi de facing side beyond the open end of the generally

t ubul ar body, preferably being coaxial with the tubular body. Such a tube
typi cal 13 has ouPEferahly the Rert copwriseny sigidkiibe Passing fr@ishrthe ponugstor 10 out er

yp ginas Ut . agle : .
of the " contedf st il ioprE Eadord BRANRELAL cBffléior bBY BB Fbd Bod B o'
e.g. a cap gfeferablyG®xtdndaigesodhe insideOfabi sidd Bdydnd i dgeanslien oef géheHHB'Ui d

between the interior and exterior ‘of the conpartment the port may be
connect abl etubulashedyys pigtarebly peimgeodsial wihttlee mibfilaekody.e t ube, e.g. of the

type commonly used fluid transfer in |ahaoratories. One formof port is a
rigid tube ext eng}“ﬁ’ga ?‘mﬁ&%‘ﬁa‘&gasc%?{ PN AR CRGHISSPEC Yy QPgB onfthg i ng
side tojptsqghiast o L6 ci i i :

connect }i%l e()ilttltq';li;l"‘ig€1cal %lg%is E)t% eﬁ%% gd&idf' 6@? %&?ﬁc@ gB?;(F)'r"rn%P g)sf) lagigﬁqgt@ﬁsglggthf ube
may pref er abdénnebter bade thei outergopeh lend inmydseeprovided evithpd elosure) £l3. hleap 0ennect or

body. Alternatively the port nmay 20 conprise an openi ng through the
connect or bBE‘;g-with whi ch such a rigid tube nmay be connected, e.g. an

SEEM 19,000 PAUEA, 0 s TR A e ot e
Preferably theriotibfihe ¢ompatoeny the @ortama} BE Coribtabehik 6he 5£Bbh RBAIAS 2
sealing _25 surface of the exterior of the wall part, preferably against a
conpr ess? onts@fexible fgbe,e.g. of the type commonly used fluid transfer in laboratories. One
form of port is a rigid tube extending through the connector body from its outside
facing side to its inside facing side, having one or both of its open ends connectable
to a flexible tube. A port in the form of such a rigid tube may preferably be made
integrally in one moulded piece with the connector body. Alternatively the port may
20  comprise an opening through the connector body with which such a rigid tube may
be connected, e.g. an opening through which a rigid tube may be threaded,
preferably forming a seal between the exterior of the rigid tube and the opening.
Outer Door
Preferably the outer door comprises a plate part which seals against a sealing
25  surface of the exterior of the wall part, preferably against a compression seal, e.g. a
compressible elastomeric washer, between the plate part and the wall part. The
outer door may be retained against the wall part by for example conventional
clamping means. Preferably the outer door may be completely removable from the
wall part to facilitate wide opening, ease of access to the door opening, and the

30  engagement of the connector body with the wall part.



conpressi bl e el astoneri c washer, between the plate part and the wall part.
The outer door may be retai ned against the wall part by for exanple
convent i omab2/1BBanpi ng neans. Preferably the outer door negT/EROICWOBf et el y
removable fromthe wall part to facilitate w de opening, ease of access to
t he door opening, and the 30 engagenent of the connector body wth the wall
part. -4 WO 02/Ini@8Dde€CT/ EP01/ 09381 | nner Door The inner door is an

i nportant featurg of the invention and fulfils a nunber functions, for
exanple in the f'gh? BRFh ocﬁrléflgF@Bﬂ“@%&%@m@é’;ﬁﬁ?ﬁl‘?wnd% & AHPBEF om ¢ he

I nsi de and - ope LRl may be achi eved by the
I nner door Sea ?‘hﬁgaggltgr’f?t“ zflgetg? ?ﬁ%@ﬁ?%@%ﬁ%%e interior of the wall
part, preferabl ySsilinp the deurpesiag drom €@ inside @nd deidgopeesbis Bithin theast omeri ¢
washer, between the inner door and the wall part. Preferably the inner

door has® a ewBpartgens mayhecachigved by s imner deprsealingngainshagealiag spEfaceed er

W in e 10 P BeHBhE Y phf SRR o BRY G PAER { o el S o
seal i ng wasfigsombaé Waster! basCenTBel ifflerCdddl Gall HRUFAIREAS. PloRGaE IR nnef t he

i nner door with the conpartment wal'l may be by for™ exanple conventional
means such deorchabaysealotg siofane it therfoxm o€ a sealingi flangg abiss hutar pernater ve

| ongi tudi nal ,and rotational, novenent. of the inner door and wall part for 15
engagenent gﬁ&?‘cﬂrgéﬁﬁb'aﬂ’éﬁ@ﬁf?.C_quﬁaotﬂfé\gSts'é&%‘i?c‘ﬁmﬁh%e‘ﬁ 8n the inner door
may  beypr oy dadoNihd nafin® ReF Al StInd aRf Hrt, Wiﬁfz?&ﬁﬁé%ss‘?cﬂﬁ&%%@agﬁgp wi thin
the conpartnent, for exanple by an operator using the above-Trenti oned

gl oves. To bétmwetihthesd matihg taiieal yaefaddse wal | of the conpartnent may be nade

transparent or bg Erovi ded wi,th an appropriately placed w ndow, or the

interior of the PERER the dnneg dopeWEh 4 eRrBParimeRt srablsmay be Py dot
Lol evi of on . f . .
compar ¢ mant s SoRRAED AR SV Bodt cohfi o XBE MBRESOAL BT . ¢ om

the wal | patdlative 1bAgidditabrd YétaleoraP fidveBienteFIRe BineP86RSMdlWall P&t €HOT
openi ng, and ease of manipulation within the conpartnent. Rel easable

engagentht engagemer andis-cngagementy Tooprsstecticlhs ¢gnicstiem tegister @Brwiah t he
wal | part "B ppo%icﬁa%hv{'ﬂ/ gr(lj olt)) rat':rirrllge hgr%\f& rprcr:]t%}/a{brl.'}g o;?qublg rfronnll) (N?thfnngl%genent

compartment, for example by an operator using the above-mentioned gloves. To

further facilitate use the wall of the compartment may be made transparent or be
provided with an appropriately placed window, or the interior of the compartment
20  may be provided with closed-circuit television, so the operator can see parts of the
system inside the compartment. Preferably the inner door may be completely
removeable from the wall part to facilitate wide opening, ease of access to the door
opening, and ease of manipulation within the compartment.
Releasable engagement with the cover when the connector body is engaged
25  with the wall part may be achieved by the cover having one or more engagement
parts by which it can engage with the inner door, for example a knob or hook
externally on the closed end of the cover, or external engagement projections or ribs
etc.on the sides of the cover, so as to be accessible within the compartment, and the
inner door being provided with engagement means which engage the above-
30  mentioned engagement part(s) of the cover. The engagement means of the inner
door with the cover may for example comprise gripping means, for example

releasably engageable gripping jaws, which may for example grip an engagement
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parts by which it can engage with the inner door, for exanple a knob or
hook externally on the closed end of the cover, or external engagenent
projecti w@owt7382 bs etc.on the sides of the cover, so asPCDEP@/®es1essi bl e
Wi thin the conpartnment, and the inner door being provided with engagenent
means whi ch engage the above 30 nentioned engagenment part(s) of the cover.
The engagenpat omgancovef. Such anrengagenwbabmenns é¢nables thxoineer deor canbeexanpl e
conprise gripping nmeans r exa

f | e releasably engageabl e gri pping jaws,
whi ch may f @iperas ﬁﬁb%%ﬂlﬁ’&%é{ﬁe@ﬁ ferfmgagedscoyey letgsgémiﬁ‘éﬁe/f %Péﬁﬁ@@gﬁl
part on the ¢ , ' door can be
oper at ed so“%%*@%fgﬁere 3BF§%g?ga?ﬁgﬁ%ﬁgggZﬁgggeéf&??§ﬁ¥? egﬁ%nnector body
SO as to exposeThdendagBREnteenedhahe indeh doOird the chiier hay B¢ b eiffielentipe
conpartment. The engagenent between the inner door and the cover may be a

suf fi ci eht | secus: engagenaens gl guitabie farprcanshn apphied to dieceovernmiaghe epgagedd to t he
ia th d_ i d bl e t.h .and t t

body to be HPEERGIgoam o eRShand Beians gl ip bt o=

sufficientl ¥ 5808 HR dn@a 't?neﬁn§ﬁ1¥i?'b¢%ﬁﬁici&fﬂ?%@dr@rto Besble h Bovdiantior m of

tel escoping sleeves t0 be pulled longitudinally apart, e.g. against the
friction of cennecopbedssinthe et obtelaseaping kleavesFo be guieploangithdindley drgover

and connector body engage by nmeans of  the above-nentigned screw t hreads,
and parti cuf Iagal?ffft e iotioRaE a&&awr%ﬁs@agssél%wm"ﬁew%m e¥AmRIe pythe hayonet

connect jen_otfielnd NEnERGRSSAP B RS DEL VPR 41 IABENGPQLAtthie cover
Y e e ™ RS

may be a non- rotation coup hat rotation o i nner door to
di s-engage hitepdrapaiagdy if the et idoonemAgsewith like wall dgebycobsonétconat@ion
together with the inner door and 15 results in unscrewi ng of the screw
connect i on BERRePPEARERMER \FRsans REtWesB thooimpeicdenr ang dhg caves mpy\hecknemEr sa.

i toh g0 ¢ PR fhe SEBRE oAt A BRI IFERARRE woBFoRhe 2o
rotational pEMRER caked the ehgupRl cdosTtoWhlathtogatsewitHithe BRBPGSTRIAH of the

bayonet connection to thereby open the inner door also dis-engages the
screw 205 t hresulis inofnscreaving dfy thersdresocamestiarhatween thedovércandvbe senneSmal i ng of

e e SRt AR SRS B SuB B3 LR S PSRl WA Do
ieﬁggfegog 0 hAR BB hhO PIER LsoQHASHEE: thE@o@NE BhfRkd Wath @6 idh By dndy an
same rotational movement of the inner door which causes dis-engagement of the
bayonet connection to theréby open the inner door also dis-engages the screw
20  threads of the body and cover sleeves - and vice versa.

Sealing of the inner door with the cover to enclose the parts of the cover
which prior to engagement of the connector body with the door opening have been
exposed to the environment outside thé container may be achieved by an inner door
which 'cornprises a sheath part which seals against the outside of the cover to

25  enclose these parts of the cover. If the cover is of the above described tubular
shape, a sheath part may also be in the form of a generally correspondingly
internally shaped sleeve which fits over the cover. For example such a sheath part
may be of a generally tubular shape having an open end which when the inner door
is engaged with the wall part faces the wall part, and an opposite closed end which

30  can fit over and enclose the cover when the sub-assembly of connector body plus
engaged cover is engaged with the door opening from the outside of the

compartment, and internally conforming closely to the external profile of the cover.
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whi ch conprises a sheath part which seals against the outside of the cover
to 25 enclose these parts of the cover. If the cover is of the above

descri beavouobuizaz shape, a sheath part nmay al so be in theCt/apowwBssia
generally correspondingly internally shaped sl eeve which fits over the
cover. For exanple such a sheath part my be of a generally tubul ar shape
havi ng an open erfichhi shhathipart hiyesdah axund dior covies (te regealgesithei fakts tolichenal | part
faces the wall part. and an opposite ¢l osed en:lj?evvhi ¢h 30 can fit over and

encl ose t he Q8FVhIFRERIOR fie CREASCRMERERTING COmCEIoR REEY SHtDHBR (opN eRenIngipYg e d
oV b N il id R, A0Bn ARSI DR REANeL A SothBihese from |

conpart nent y conformng c e external pro

the cover. -tfie Wetiiad/ df4B8 2ompdrtiblit s @RS Fibed SU6VE) at HP edjatenp 8 theop¥n 28@bf
around the cover (to enclose the parts of the cover which prior to

engageneft dhe skratieparhe®itb thegpdly ofitherrovpieensdesed spdin thy pagedhe exposed
to the envir.onnent. outside,t [0 rtment and to.i.solate these from the
interior of TH& SEB%%??%&P@Q@%@%&%% qﬁrb% eg{ﬂg:rcogai e V?p the open
end of 5 Hl‘é%ﬁ:ﬁﬁ@é SurBRE tpart¥iiiap C&J&)?eﬂ%é {6 (RbvidBa foRvBFatiBAChesRethett g n the
sheath part. The inner surface of the sheath part and the outer surface of
t he cover nehe hespectivesuplactsimay beipblagenad ar nmythegirovided pathatoeogenatimgovi de a
non-rotation engagenent, e.g,. .the respective surfaces nmay be pol ygonal or
may be pr oviH@ngW?I%ShecgoIpB%’@?dé{“?lﬁ S-projections, e.g longitudinal ribs. 10
Preferably also t d&q@ { . ith the
cover h(l}loés t he c%gge?@ﬂqggﬁﬁigggag%@g?ter a ?98%%814' gﬁ%@(}g@ ]garr? S{r;]lgha }énon with

the inner deeer belds thetcoviein nfiesd, doeferabty nher@ngdoeterdabnrwitletgages with
the wall part, with any of the above-nentioned co-é}{)erati ng screw t hreads
on the coverdo9sdo Hdyhe Bngiedeos masbg engtged and ecengpeed wihdlae well pariewéBver to

engage the bqdy € | h.,part. and the cover nmay be
achi eved by %gacrﬁsﬂ} é%@%ﬁ%%%ﬁé%@?@ﬁééggg ?cr%%itﬁ#qagﬁglah}eocog{gr ?Ibd @% Ybet ween

the sheath paddveardindifiag omettly NBRA fH€the t09¢r HRAEaRWe BOYEr engage. Such a
conpressi on seal may be provided as a ring washer around a cover sl eeve as

descri bdd above, Ameal beteeenisunh gshéath pait anditencavier ney tbeashientd hy afeans
connector bo and cover is engaged with the wall part 20 the_ conpression
cenl 1 conpiies SRR HRELOUGLIO Bip 5 0PCT Lt JBEAE PGABA GOV ch. o
conpr essi on WEA the InR9Hobt ALELVRE chiifeePSRIL YWHRFRsLBE s Ry MR DrBYidb s

a ring washer around a cover sleeve as described above, in a position such that
when the sub-assembly of connector body and cover is engaged with the wall part

20  the compression seal is compressed between the cover and the inner door. Suitably
such a compression seal is positioned at the place where the open end of the sheath
part is adjacent the cover.

Alternatively the cover may be made of soft plastic material so that a tight
compression seal is formed between the cover and the sheath part where they are

25  compressed together.

Gripping means as described above may be located within a sheath part
adjacent the closed end of the sheath part and may also serve to hold the cover
tightly together with the inner door, for example with the cover within the sheath
part, such that a compression seal between the cover and the inner door, e.g. as

30  described above, is maintained in compression so that a tight seal is maintained.

Particularly preferred construction of body, cover and inner door.

Therefore in a particularly preferred embodiment,
-7 -



part is adjacent the cover. Alternatively the cover may be made of soft
plastic material so that a tight conpression seal is fornmed between the
cover anowohyi1sbeath part where they are 25 conpressed t POPER&93SH | ppi ng
means as descri bed above may be located within a sheath part adjacent the
cl osed end of the sheath part and may al so serve to hold the cover tightly
toget her with th&eiGoRBsCIRIRAY and coxsips bothnpk the phevementiongdigansrallfe sheat h

070, as 30 MELy ShE RN AT bp i SRR PR BRI, (T Ok

seal is nai Bﬁgi'i_i 8@ ith thecover fh@ inYoppbsiteedifeR o) MBd Fedpédtind eRbagheiyartsCsiver and
i nner door. erefore in a particularly preferred enbodi nent, -7 WO
02/ 17332 PCiherrdy/abd 38Yer qompriseh raspeative hamjaraalet veowhichamgageoine of t he

above-nmepntioned general ly tubul ar shape havin e ctive e nds .whi ch
Ahenst hes coffBERaRE Buayen with it hyetSRF v ehs e bel fidese. ind Bhody aad "

di rections, 68 s{.89ReAid ¥Ra8t 97 9hdats BPfets?ec‘Pifve cglbgeﬁaﬁ% sEHadh hAMAE ot ONTPI I Ses
respecti ve tubular sleeves Whith engage Tn a 5 telescopl ng nanner with the
cover sl eevthen,twiilna tbmpiessign stad detweeartit $lbevebody and cover sl eeves al so

engage by neans qof respective co-operating screw threads on them with a
conpr essi on seal HSER RechaYoRet coppnectipabetwesa,the inner dpoRHNVall Bih ERAUITHRE

bet ween t he,jinne f . (N ; ti
ong: ¢ ucti naPP el ol tnd BdadsfPifol it o B el ot Fpar 1
f or engagenpsitengicbntting asd gRIDFRFEment e | Nnner door conprises a generally
cylindrical sheath part which seals against the outside of the cover to

encl ose the part §ieghner0og co@priggs gengrallyrcylindries ghepshrpant wifickt $ealsconnect or
body with the.door opening.have been expgosed {o e _envir.qgnnent outside
the cont ai nggatlns?%et%@s@%gg&gncgggr g’eﬂf@égﬁqﬂ%ﬁsrﬁféﬁe BT “ém‘g’ PHY Qover is a
non-r ot at i OBngAGEMBht dTGhé Boriredfor bBAR Withe Hod\Gpenitpeiave BBEn E:&)ogécﬁfo,e(ﬂﬂ a?ﬁet he

bayonet connection causes the engaged cover to rotate together wt
i nner door amdronszmt putside theipetaioen,ng of the screw connection between the

cover apd the connector body - and vjce versa, the bayonet connection and
the scr t hr ead empg@n@ﬁée@gﬁgﬂﬂﬁ nger door and the cover 1s a non-rotation

coupling so that rotation of the inner door to dis-engage the bayonet connection

causes the engaged cover to rotate together with the inner door and results in
unscrewing of the screw connection between the cover and the connector body -
and vice versa, the bayonet connection and the screw threads having the same pitch.

20 The outer and inner doors are suitably permanent parts of the system and
may be made of robust metal components.

As a further prefefred feature the system of the invention may be provided
with one or more safety feature to prevent the interior of the compartment being
opened directly to the outside atmosphere. For example there may be a mechanism

25  to prevent both the outer and inner door being open if a connector body is not
sealingly engaged with the wall part. Suitable constructions of such a mechanism
will be apparent to those skilled in the art.

Line of confidence seal.

It is desirable to establish what is known in the art as a “line of confidence”

30 seal between the environment outside the compartment and the, for example sterile,

environment inside the compartment.



20 The outer and inner doors are suitably permanent parts of the system and
may be made of robust netal conponents. As a further preferred feature the
system ofwo hz1i3sxenti on may be provided w th one or norePE€HERIy9B®EAt ure to
prevent the interior of the conpartnment being opened directly to the

out si de at nosphere. For exanple there rra'\l/l@be a nmechani sm 25 to prevent both

the outer and i nherckigvs thikit Ayprsiared thatzthe dinpeef e spdapeineendd) theeal i ngl y

d with the val . Suj ' f i
e appevimiiof Booy, BEL b coitr, 78] feRS it he PRgely btk AR TEEOEELT™ |
i s desirabl gorrctd bad A thehall hatt, RAWD) ke folier dddr 288 the whil PartOhIl

confidence" 30 seal between the environnment outside the conpartnent and
the, for exeoiptide & defires lineeofdanfidemaet sealn Shikelinehef confidencervante thal3spND

02/ 17332_PCJ/ EP01/09381. To. achieve this it i.s preferred that the |ines of
the seald bawg%twe%%%eglms Shinsed 0 browgemihg ipnee dogyand thegperged @der and

t he engaged,| f; I Q{l@ part, and (D)
t he i nner dgll(l)(?ﬂlgr%]élq?ﬁethe\méﬁg? @ ar tu,vga g%éﬁeﬁgﬁ%d?%ﬂ%ﬁwgﬁ? i ne of
confi dence seal . Théefort iime poéfexred tobemciorcthe doanddasr tsdlyiis sélinglye bet ween

the line of the seal % bet ween the inner door and the engaged cover, and
the |ine of cRggeahde fromcthe putsidecd! the eompreentovitthheywalhpart pea el \Chart .

Therefore i ferr struction the connector body is sealingly
engageabl e Frrogrrﬁ&)?%eg%)ﬁt%gfﬂc?fggbf the conpartment with the wall part at a seal

(O argund the gRaovarehémtiouded DAGhE BXiectth 8BAFRWRLRE & el dWancQsECt OF
body is sealed to the connector body at a seal (A) to formthe said

encl osur e t hedy &ricseak ) torferm tiresaid praidsuge tfat ehedosep dhet innehepenimgeof thoor

seal s the door opening at a seal (D), and when engaged with the cover the
I nner door 8%1 s with the cover at a seal (B) to enclose the parts of the
15 cover which PiehndiQiodf SR MooP bpdiif SONIGE (1] a%e%ewefﬁgaééa%@m
openi ng have been exposed to the envitonnent outside the conpartment and to
i sol at e t hete doventhetitmeridobesdaty with theheoveo apasdaingBl to emobseiiepariefcaver is

engagedgviththe waﬂl,art, and the inner door is )
1 cover which prior to engagement of the connector body with the door opening have

been exposed to the environment outside the compartment and to isolate these from
the interior of the compartment;
and when the cover is engaged with the wall part, and the inner door is
engaged with the wall part, and the inner door is engaged with the cover and the
20  body is engaged with the cover the seals (A), (B), (C) and (D) all coincide at a seal
line, and the assembly of inner door and engaged cover is separable from the
~ assembly of the body and the wall part at this seal line.
In a preferred embodiment when the connector bod& and the cover comprise
the above-described telescoping sleeves, with the cover sleeve internal to the
25  comnector body sleeve, and with an inner door which comprises the above-
mentioned sheath part, the ling of confidence seal is preferably achieved by means
of a single compression seal, e.g. a sealing washer, ‘used to provide a seal (A)
between the connector body and the cover, and (B) between the cover and the inner
door, e.g. between a sheath part of the inner door and the cover, with the lines of
30  these seals (A) and (B) coinciding.
With such a construction the line of confidence may consequently be a line

across the surface of the compression seal. Such a construction enables a single line
-9.



engaged with the wall part, and the inner door is engaged with the cover
and the 20 body is engaged with the cover the seals (A, (B), (O and (D

all coi novadez#t33n seal |ine, and the assenbly of inner dopeT/apd/®sgjaged
cover is separable fromthe assenbly of the body and the wall part at this
seal line. In a preferred enbodi nent when the connector body and the cover

conprise tREcesigBce g betiyaen the|cosresioripdy) twaoyer gnd thetsheatk padr Fer eeve

i nt | to the,? ctor . | i t i d i ch
conpr 1 aes. + AT S h ERAPRLabP e Baf BT AL ol o3 B8s ARG PRBIAME D) 1o
preferably aehirgiede, HaviRantrst @éal%g%hff%e%é%@é‘éﬁﬂ‘fé%b@& &ficthe cOarfbctor seal i ng

washer, 'used to provide a seal ( bet ween the connector body and the
cover, and b8y, madwsether sasondvealing surfatecbdtwes thedover, and. the sheatlvpat, a sheat h

part of the inner . door and the cover, with the Iines of 30 these seals (A)
PRa' (B) So withdfin§hEoF eAMEisors seabbituiemtefio e pRolipg nurtoqes B PSS may
consequent | | Eﬁ,hlg-\e fa [ . . Such a
constructi o)rllhegﬁgﬁ? g%aﬂgléisﬁg???? e %é%ﬁgsfféfyg%gsﬁg#}a%mfgg@%%of

confi dence sewfidehed awoand theclimeomhere tthe bdseslneet. he cover and the sheath part.
For exanple such a.compression seal may be in the formof a ring washer

around the covef Bigpipéerrahgmbpsliment it & pasdeniashy peaferred thahResyiemo he cover

and the con A . he | surface we t he
cover and tﬁgﬁi‘ﬁégﬁ ?&g%ﬁg?sa\%gh%‘)%&t ifeége%irjl oﬁggg%fﬁﬁ@ﬁgﬁecg%aq%%%m% t hese
two seal ng wallrfass @d aksowik@enine of aheslqD)Wetw&a! the §afatBaRShE®hePe
base-t o-base conical surfaces with the line of confidence around the |ine

wher e t he bdeers Feeexamplg if tieseplingf surfagel of theoinnentor badyiandpghe ti cul ar |y
preferred that this |line.of onfidence cojncides-w.th the |ine of a seal
(O bet ween“YHEPEY gé?ag}ngbsblﬁéceaﬂ%’?’? HESI Rt ) qon};arhgnggrﬁarfgpgo aW?fl}? the
line of a seabeditivk RAINYERAIANGIrPRES beﬁﬁfé{:}l ﬁﬁ%g%kﬁaﬂdnﬂﬂ@rsh&?l?ga% 5P lne ple if
the sealing surface of the connector body and the correspondi ng sealing
surface of tlher aralalsopanicabflengecnifaeds, fiearthe respedtveeonicandirfaoes magspect i ve
mat i ng al 'Lng surlfgq%et‘}'s1 bet ween the cover and the sheath part of the inner
door ar & al SBCIEEHA ¥ 8HBe8ur f aces, then the respective conical surfaces
may 15 intersect he-same. | i ne. f ' hj articularl
preferred constr Eg%l%g% egﬁlﬁnﬁgEﬁlﬁgfaggﬁrgs@ﬁrﬁgtcﬁé&ﬂﬂ(ﬁ al ?nat%mg sels i the”
system meet at a single line of confidence, with a single split line as mentioned

-

above.
A single compression seal, e.g. a single soft resilient washer may also be
20  used to form a seal (C) between the connector body and the wall part and the seal
(D) between the inner door and the wall part. This may be achieved by using a .
washer of substantially “U” section, so that the perimeter of the door opening fits
into the concavity of the “U”, one limb of the “U” provides a flat sealing surface
for the outer door, and the convexity of the outer surface of the “U” is shaped to
25  form two oppositely facing conical sealing surfaces with which correspondingly
shaped conical flange surfaces of the connector body and the inner door may mate.
The single line of confidence may therefore be around the line where the respective
bases of these oppositely facing conical sealing surfaces meet.
Therefore preferably a first sealing washer is provided having opposite-
30  facing base-to-base conical sealing surfaces to form seal (C) between respectively
the wall part and the connector body and to form seal (D) between the wall part and

the inner door, with a first line where the two base-to-base conical surfaces meet,
-10 -



system neet at a single line of confidence, with a single split line as
menti oned above. A single conpression seal, e.g. a single soft resilient
washer mayoat/ss3be 20 used to forma seal (C between theCT@ROIE®B8Ir body
and the wall part and the seal (D) between the inner door and the wall
part. This may be achieved by using a washer of substantially "U' section,
so that theapdaiseaondrseding wWashgbisrpropidad hetwieen she ¢Wt@hb0®bﬁ€é‘hf-‘ €OV&sf t he

U, | i f the "U id fl i f f
door, “and 1 AB SBHRTP pesr T GTnE e SRR b et B4 25

form two oppgglebgine lf)o't‘?' 4 1ORbFR! akE @) Rbwsea the ¢fier WbbManthihe Rover, with
correspondi ngl'y  shaped conical flangé surfaces of the connector body and

the i nner dacecomdylineawkere tiithewesbasgite-bhsenzonidal swifdcesioee andywhehdhef ore be

around the line where the respective hases qf these oppositely facing
coni cal %eaFPW&C@&IbPQXé%eIF%g?‘?Wﬁi?éP Wéﬁ@aﬁr"é‘fié}f‘%m"? dogr; 1|S§Pg35ggél"flﬁbth®as her

i's provided i i {e- Q&ii&% - ﬁq{a seal i ng
surfaces tocpﬁe\rfmﬁ%efgﬂlgp%a §eg(e){l%eﬁreléns r‘espeegﬁ%ﬁtf@e%?&% wa :Dﬁg%nrcté' and the
connector body agSdpiaaté Pamsseal (D) between the wall part and the inner

door, with a first line where the two base-to-base conical surfaces neet,
-10 WD 02/ 17332 PAbe/persgny yggion ffhenproxidshd cominatign wh spriectos bedpapded

bet ween t he conqgﬁ%gg%grgl%td%ggﬁeaﬁbé ver al so having two base-to-base

coni cal seaICP‘ﬁeé Pectively seal (A) between the body

and thejgover, angi{ &mbigitsemnay BémpARer door and the cover, with a second
| i ne where the two base-to-base conical surfaces neet, and when the 5

connect or body i 9 cengejetbadyt dealimgdy wagdgegle froamthetdusidenoiea celopartihentengaged
with the cover, the first g(ﬂd econd.liaﬁélﬁcoi nci.de and define a |ine of
confi dence. “Sgb%‘Fé(‘f pagt rou édﬁ%emmg COBRAEB M er provi des a

conbi nation of c pSLels Y R5 S t?ém il fbove.
10 Thi s combi nat ?(r)ur?%nay Oclzlgﬁ)pr?%e: géﬁ?\g ng%%)Pﬁ%o%flﬁc?gla I n%ﬁ?ﬁ%!rilg?g]exgl e
from t he outsaffae tofansoutside facingesutfacevof thetdoansuadr badsy thegpootial/img sloomeopeni ng

of the conmpartnent; a connection port passing through the connector body
f r om an 1P nsiogenipg opthe insiderfacing side o4 the canngeror Redihadsan pyfeiopsming en the

connect or bodiqe ASinBYUde JHAUL BohREBrok BOSY;

a cover removeably mountable on the connector body and which when
mounted on the connector body is sealed to the connector body and together with
the connector body forms an enclosure that encloses the inner opening of the port to

20  thereby isolate the inner opening of the port from the environment outside the
cover.

The invention also provides a connector body and a cover suitable for the
above combination and provided individually.

These combinations may be provided enclosed in a sealed, sterile package.

25 Preferred features of such a combination and its individual connector body
and cover are as described above.

Method of use.

The system of the present invention provides a cheap, simple and disposable
device, comprising the combination of a connector body and cover described herein,

30  which may be used in combination with a suitably constructed compartment, e.g. an
isolator provided with inner and outer doors as described herein, in a method of

transferring materials between the inside and outside of a compartment. The system
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15 opening on the inside facing side of the connector body and an outer
opening on the outside facing side of the connector body; a cover

r enoveablwo nwurssabl e on t he connector body and whi ch whenpCTBRe®as1on t he
connector body is sealed to the connector body and together with the

connector body forns an encl osure that encloses the inner opening of the
port to 20 fhpartenlailyysefulsior e wransisrengsedian gyrisallyrterge, Hqyid éntp @Re

envi T onrent QS A ASpihRYBE nedB HINBOL! Pk S8,AIRY e Suliagnect o

body and a Sul above Co natron an

i ndi vi dual | yyhichh®&€ldGReRhNy tdRRe dBynthfinafiey teiedinedis sReitiy within theal ed,
sterile package. 25 Preferred features of such a conbination and its

i ndi vi dual compatment ibiodfe isptadolover are as descri bed above. Method of use.
The systegmof th resent. i nvention_pravides a.cheap, .sinple and di sposabl e
devi ce, Zonpri si ﬁ&gtpﬁ%“%%mﬁf’i% egﬁe g“‘&?ﬁr?é‘&‘flg?s 308’89’09&& Eﬁ@%?md‘gsacri bed
herein, 30 yhi e, &BYa PiguidS Beiweln TRRB LhQ Buiidebra '}Jame)ﬁtﬁﬁﬂ hr uct ed
conpart nent, e.rg.’gg ?sglflat’or prgw dediavvi tﬁrdlunner an uter doorg as

descri bed heysém asidascaibpdhbreith.of transferring materials between the inside

and outside of a_coppartnent. The system -11 WO 02/17332 PCT/ EP01/ 09381
is particul arly dJ8ically thermethad Of ShesinyeniionecogIPIIses t ypj cal |y sterile, |iquid
into an i sol ator itst. avol di . Q tad“c b qui nt ai ner,
t he outsi de of \%}t@gﬂk@otglaad%n ra%%"gﬁ?ﬂggg‘#téﬁﬁfe‘é% am %&%I%th#%gnvgaﬁlnt ain

sterilitg wiphhiof thé)€mmsetiai hawng al dvop opéiing gRkéh Phssidy thicughrtks eatl
invention therefore further provides a nethod for transferring a material,
e.g. a |iquiftem Bsidgete puiside andswitle aa eutep doer elesiog the dapmoaening and wdthrap a

ompr 1 ses:  RHeF 405K PolfE PhCtao RS SR TR ot ori or and an exteri o
Passi ng L hr ough. Fhe et e B e L, b o
cl osi ng t he adwod thpdedrmpening fim heaoutside o€ thedworpabtgienty openabl e from wi t hin
the compar tment; the connector body having a connection port passing through the connector
body from an inside facing surface to an outside facing surface of the connector
body, the port having an inner opening on the inside facing side of the connector
body and an outer opening on the outside facing side of the connector body and
having a cover removeably mountable on the connector body and which when
20  mounted on the connector body is sealed to the connector body and together with
the connector body forms an enclosure that encloses the inner opening of the port to
thereby isolate the inner opening of the port from the environment outside the
cover;
opening the outer door of the door opening and engaging the connector body
25  with the wall part with the inside facing side facing the interior of the compartment,
releasably engaging the inner door with the cover when the connector body
is engaged with the wall part, to form an enclosure between the inner door and the
cover that encloses the parts of the cover which prior to engagement of the
connector body with the door opening have been exposed to the environment

30  outside the container,
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provi ding a connector body which is sealingly engageable with the wall part
around t he door opening fromthe outside of the conpartnent; 15 the

connect ow@eozly’3Bavi ng a connection port passing through tpheT/Epowi®sgior body
froman inside facing surface to an outside facing surface of the connector

body, the port having an inner opening_on the inside facing_ side of the
connector body SRfIAERE WEdRReT Slogh MRy rroYs, thei cpgaged GONET BPedher ¢ he

body and whrakene oS5 BtteR a8k e R XRERAY F Rl C Ty GORREC"

connect or boshipatgeritpget her with the connector body forns an enclosure
that encloses the inner opening of the port to thereby isolate the inner
openi ng of the peRening B, iBRE d9A%Gi r onnent out side the cover; opening the

e et o e PR GRS R SRRSO e BB o0 P e
conpar t ment compftat ahe BNaa ot B éohﬁ;la}rtﬁieﬁfofivieé vé#shh the cover when the

connector body is engaged with the wa part, to forman encl osure bet ween
t he i nner door aWbe tiethodovaecomprage the tlansfeenthef pliquis mdtetitle iwehimh whi ch

B posed t o CHEGRAY Bl fie SEPoRCoMTENbnS Hobid Grie, Loat o Gvlydees o
exposed to’ s

PCT/ EPO1/ 09 i ; i : . gaged
cover from?%oggﬁ%%{t’oé}ﬂblgagpﬂggﬂ% clggﬂéecg%gggafﬁﬁglaﬁ%gl%@%gleb%{gﬁé&gf t he port
to the 10t etiqud sodirct loe receorepar t nent, openi ng the i nner door, 5 and

transferring a material through the port fromthe outside of the

compartment to t hBe msodangy lf’c"ﬁ}é’_ecﬁyﬁﬁ’&@%ﬁ?eplépfﬁieéig;ﬁ@ﬁﬁ.onﬂ%_n?ﬂf@ hod nay
conprise th . i er.d i n iC case it may
in\r/rgl ve theﬁlgﬁ‘égﬁg gﬁ%ﬁf\gsc:s?{nRgegaéﬁ%ﬁiag%{leflgﬁg?de?bo[vﬁbe to one or both open

ends of the portThef@tidd B@piBveal RIbSEIBRCHATRANSWEE HetonHedtbobtslyet
tube(s) to a 10 liquid source or receiver. The nmethod nay invol ve one or

nore steps &Mayed Fam shet ¢osrpagimeshewbich mayeconipnisevi dual parts or assenblies
of part g as rrent{N%ﬂ

%ﬁie ggfn\égt'or body engaged with the wall part, operating the inner
door, with the cover releasably engaged with the inner door, to thereby engage the
cover with the connector body to form an enclosure that encloses the inner opening
of the port to thereby isolate the inner opening of the port from the environment
outside the cover,

20 sealingly engaging the inner door with the inner surface of the wall part of
the compartment around the door opening,

dis-engaging the inner door from the cover,
dis-engaging the connector body from the wall part,
closing the outer door.

25 If the method involves the transfer of a liquid via liquid transfer tubes, then
the subsequent stage may involve disconnection of at least one liquid transfer tube
from the port, in particular any such liquid transfer tube which is connected to the
inner opening of the port.

The principal industrial application of the system of the invention is likely to

30  be in connection with compartments which have a sterile interior to enable sterile
transfer of material into and out of the compartment. However the system may be

used in connection with compartments having other kinds of sensitive interior
-13 -



The nethod may invol ve a subsequent stage in which the connector body is
renmoved fromthe conpartnent, which nmay conprise: 15 with the connector
body engavedwissh the wall part, operating the inner dooPCTEPINIBEIE cover
rel easably engaged with the inner door, to thereby engage the cover with

t he connector body to _form an enclosure that encl oses the inner opening of
the port to®R ts, £of example,eonizipme tiolagically Bazardous gagterials syl ase

envi ronnent __.out side . Fends | ngagi ng the inner door with
the inner sur acozg%PSI%lﬂgwﬁV\gﬁ r%celalrg%)(:t(ﬁ)’?%%t%gi%gﬁpartnent around t he door ‘
openi ng, di s- engdbé sgstéhand mmgtioddethisk iheentionevillowsy be dds'cﬁ'rbemﬁﬁl@@a?g)ft he
connector body fromthe wall part, closing the outer door. 25 If the

net hod i nvoF¥a8ple Raly; With s¢ferenes togthejageqrapanying drgwingst r ansf er t ubes, then

t he subsgquent sb@g}&ﬁ@y i nvol ve di sconnection of at |east one liquid
transfer”tube fro port, in particular any such liquid transfer tube
whi ch i's connect g t10sHokR@ addﬁﬁg_{topﬂﬁﬁj, REv&S aﬁd}goﬂprt. The princi pal

i ndustrial application of the systemof the invention is likely to 30 be

i n connection wi Fig.oshomstareal pamhower dmslvianer ddogs.i | e interior to enable
sterile transfei:. of matclgr'hal into'.alpd out of thge conpartment. However the
system may be uSE&- Pri0 ddiSAR¥ SFas iRk ppeEinnafithe SYSeRavi ng ot her ki nds of
sensitive interi Sfxec‘iﬁ@ﬂé&l@ﬁtﬁ 332 PCT/ EP01/09381 environnents, for
exanpl e containing biologically hazardous materials such as

m cr o- ot@ani sns, Refertisg s Figadi Gagst ilnetortl shidwah Sulsassembhie16 yedralnoiad net hod
of this invention will now be described by way of exanple only with
reference t §OH5610REeDHLnSAVRE 14pBMPALS3. 5 Drawi ngs Fig. 1 shows a connector

body, , and g | - out d i d .
Br o SOe! 12 AR EompeeFar? 410 AF St ROl Bl G Rt "
Descri pti on110wheshewhiér e iconfecebr bbdy Filds endadell Qvitdne WMl shrBbbs assenbly 10

overall of a
compartment (not shown in Fig. 1) faces into the interior of the compartment, and

15 an opposite closed end 112. Part 112 of body 11 is in the form of a body sleeve and
has an external sealing flange 114 around it, capable of mating sealingly with a
corresponding mating surface of the wall part around the door opening of a
compartment (not shown in Fig. 1). The sealing flange 114 has a convex conical
flange surface 115 capable of mating with a corresponding concave conical mating

20  surface of the wall part. ‘

The cover 12 is of generally tubular shape having an open end 121 which
when the cover 12 is engaged with the connector body 11 faces in the opposite
direction to the open end 111 of the body 11, and an opposite closed end 122. Part
123 of the cover adjacent to the closed end 122 comprises a tubular cover sleeve,

25  and part 124 of the cover adjacent to the open end 121 also comprises a tubular
cover sleeve. As shown in Fig. 1C the body sleeve 113 and cover sleeve 124
engage in a telescoping manner, with the cover sleeve 124 fitting internally within
the body sleeve 113. The body and cover sleeves 113, 124 also engage by means of
respective co-operating screw threads 116, 125 on them. The threads 116, 125 are

30 fairly steep, so that little relative rotation is needed to disengage the sleeves 113,
124,
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connector body 11, cover 12 and port 13. The connector body 11 is of a
general |y tubul ar shape, having an open end 111 which when the connector
body 11 iwoengaged with the wall part of a conpartnent (POT/EBéicoassli n Fig.
1) faces into the interior of the conpartnment, and 15 an opposite cl osed

end 112. Part 112 of body 11 n.the formof a _body sleeye and. has an
external seali ng&qoﬂiﬁéssl%seéi%%emgace@B%F@%qaﬁﬁ%%?rﬁgs"é‘lé’P? gy with a

correspondi r Lhg of a
conpar { mont AR 28 Ad HAER SRbrbily plfis BELbRSRIE 1R WRRGRETE. O ©
coni cal fl sleges1uBf 824 erghfe arisehl 260§ coBiprétged\bdtiveen slogves Ip®NLi/® concave
conical mating_ 20 surface of the wall part. The cover 12 is of generally

tubul ar shapeovidea segl s thapthe igieron of theranepged goaneatprebadsy B analzceivgi1 dAdfaged |

h th t tron to.the en en
111 ot the BRRkom A adhiesf el CUBHRET delis Ol Ll S pRTSEP Loy or
adj acent totd NewE LAY %ngﬁsksib%?ofmal §@§a§ttﬂet§lpéélvé§1ppvm teleRBpRally> and

part 124 of the coveér acent to the open end 121 also conprises a tubul ar
cover sl eevengags bshalwtlvec tongltgdmal(movm*ndmayd teamvow ¢ afidhe comical whsheve 124

ifh the co eve 124 fittin
?2? 2?ﬁa: Pyaé\#?e ?98%{%‘&/ 11‘1fI35qeeVﬁe1\i§ ?RA &%&PEB\%‘? 141 gboleever 13, 124
I 125 on
them The th reaﬁ@é‘%&fpﬂ‘?ﬁ%@%&%ﬁgﬁ%%?F%“E%“@%%?géi‘iﬁ{ R BRIk Pl 7 2
rotati oD is need@te tovetiI2engagenpigeninepared27 tdternally 4t its toshieP133 832

PCT/ EPO1/ 09381 A conpression seal 126 being a conpressible el astonmeric
seal washer Which) ip et engage Withyanngnegaes of é)@P@Pﬁﬁme;P @obshny WeFlgO\l!b rins| eeve

et weon sl olvaar o5 Atk ER e b 125 o PAGR M B R AR The”

engaged conpget eurfdzedy 11 and cover 12 is 5 isolated fromthe anbl ent
environnment. The seal 126 is conically tapered at ca. 5 0 to allow easy
conpr essi on of tﬂ"ée%mecm@ods 11 ed sbeesvidsart pRovid@iiag xeplaseabls patd <yf thengage
by rel ajive I nar r ow nd of]iﬂ%%le com sher

126 is dti V@FF r?g h??@rp\i%sﬁlﬁ rﬁaitﬁr“gf Wg‘ll""é’e%fg cggaple g 3je 1 of
sl eeve 113bg;ﬁ§tp@0ﬁ@gd§§@%@d@ggrﬂe§9&ag@| Iy tapered surface 116 to

facilitate a mating seal

The port 13 comprises a rigid tube 131 passing through the closed end 112
of the body sleeve 113, and extends on the inside facing side (the right hand side in
Fig. 1) beyond the open end 111 of the body 1 being coaxial with the body sleeve

20  113. The tube 131 is integrally made as a moulding with the body 11. The tube 131
has an inner opening 132 on the inside (right) facing side of the connector body 11
and an outer opening 133 on the outside (left) facing side of the connector body 11.
The tube 131 is connectable at one or both open ends 132, 133 to a flexible tube
(not shown in Fig. 1) of the type commonly used to provide fluid connection in

25  laboratories. Reinforcing ribs 134 are provided to strengthen the junction of parts
131 and 112 of the connector body.

As seen in Fig. 1C the body 11, cover 12 and port 13 are assembled
together. The body and cover sleeves 113, 124 engage by means of the screw
threads 116, 125 as the connector body 11 and cover 12 rotate relative to each other

30  as shown. For security adhesive tape 14 is fastened around the junction between
surface 114 and seal 126 between body 11 and cover 12. As seen in Fig. 1D for

extra security a locking nut 15 is fastened around flange 114 (which has an outer
-15 -



10 The cover 12 has an engagenent part 127 externally at its closed end 123
by which it can engage with an inner door of a conpartnent (not shown in
Fig. 1), waozitzezformof a grip knob. The sl eeve 123 has PgT/EPO1I9381
anti-rotation ribs 128 on its outer surface. The connector body 11 and

cover 12 are provided as replaceable parts of the 15 %stem madtﬁ of cheap
pl astic matserevathseaded gimiocclasp hpde 1 band ceyer| 124ag6ther, SOATdP BFOBE Nhei ng

provided in a seal st eri,l.e package. The port 13 conprises a rigid tube
131 passi ngmfelgflg'u%fﬁﬂ?ﬁ%ﬁ&%sed end 112 of the body sleeve 113, and extends

on the inside fagii@erisl® stéd FigghtC AandDsthatecover 1T igrembvedityond the open
end 111 of the body 1 being coaxial wth the body sleeve 20 113. The tube

131 i s i nt egoaithble wadke eennactopbodi bl andtwhenhmowwed, on the copaestoheodyzhl has an
i nner opening 132 on the inside (right ing. si for body
11 and7an ’éﬁ?"é‘f'dz@p@ﬁ iCABReFYs b(gﬁy tlille‘g%ﬂgta% iflgéa ‘?&‘%gFﬁl%f §’é’ihn‘§g‘s’| ,ﬁ%@@? tbp ?Pé
connector b : ' e i of € Bopen ends
132, 133 to%yﬁe%gﬁgﬁ?%fgteﬁ t%%(]ﬁnbg)ﬁ%omﬁgi n F:ag 1 lg? thee I{U;ipe comonl y
used to proxbde thistingercpenimgtli3dfrom tikSedvadonmehooitside oRgierdoverihdParisbs 134

are provided to strengthen the junctiaon of garts @%lgrlman{j 112 of . the
connect or bbdyf thagoxerease iexpgsed 1o the mRieTy sayireament of 10K A0 PE 13 are

assenbl ed qget her he,.bad | 2eV, @ Erye MeaANS of
the screw ?Slsig@%(ggo Tlé?ﬁlﬁ% ég@%g%éﬁhg@ﬁ@?‘ %%g;l}}%?ygﬁé)rgover 1r2 ?ot ate
rel ati vgy t oogacdhdomnest t3ék 85L.shown. For security adhesive tape 14 is
fastened around the junction between surface 114 and seal 126 hetween body

11 and cover 12.Referiegite Fig. Biacongtpiqtion of éxqompagiEent With aaWplbpaitdd, #ut 15 i s
fastened ar ounddfla%\%g 114 wg"ich#as an outer -15 WD 02/17332

PCT/ EPO1/ 099%8r dQy Iidl‘?rl_ ’e’Qéeer Pray $8"CVanp body 11 and cover 12 toget her
SO as to prot eCtTh@@omgﬁrtrﬁgrﬁ'i& ¥n Koldibewie alstekBO envikorinfent DO @igheen in
Figs. 1C and 1D that cover 12 Is renpoveably nountable on the connector

body 11, ansidafoéthendrawine) and ah hmbgmb awdtamednd dytsitie (Bfi sidsebthedravwvinghe

connector body 11 via seal 126 and together w.th the conpector.body 11
forms ah endb®somparigents pounded by e%alfg%“ﬁ pRde,pEHE ‘i%goro?lait’r‘?é port 131

to 1solate i, dtHas ARARE BcrtriP2{1 Gtk RALEA 5P BERE an At paing Ne

completely through the wall part 21 from the outside to the inside. The
compartment is provided with internally extending long gloves (not shown) sealed
with the wall 21 of the compartment to enable an operator to manipulate materials

20  within the compartment and to operate the system of the invention. The wall 21 is
either transparent or has a window to enable an operator to see the parts of the
system within the compartment 21.

The outer door 22 of the door opening 211 can seal the door opening 211

and is openable. The outer door 22 comprises a plate part which seals against a

25  sealing surface 212 of the exterior of the wall part 21. A compression seal 213
being a compressible elastomeric washer is provided between the plate part 22 and
the wall part 21. The outer door 22 is retained against the wall part 21 by
conventional clamping means 214. When the clamping means 214 are released the
outer door 22 is completely removeable from the wall part 21 to facilitate wide

30 opening, ease of access to the door opening, and as will be described below, the

engagement of the connector body 11 with the wall part 21.
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17 of the cover are exposed to the anbient environment and therefore cannot
be assuned to be sterile. A closure cap or plug (not shown) nay be
provi ded Wwon2/11382 10 open end 133 of tube 131. Referring POT/EPg/09281a
construction of a conmpartnent with a wall part 21, an outer door 22 and an

I nner door 23 is shown. The caonpartnent is an isolator with a sterile
envi ronment 20 i ﬁ%l}ed‘é‘n?rr‘-irct?ﬁtz% 1§ SeRdingly qlﬁégﬁgmﬁ%}healﬁﬂerawf@ﬁﬁpzﬂ}e wall

bounded by v 25 et bathlf fouhd feUeatbhitine off TROGKERE AL 2 0 (o

a door openisaglindlflarige 23hewhicth mapsarwitl?d cOeesponding IRBINgLLE PR 6518 Gvall part
conpletely through the wall part 21 fromthe outside to the inside. The
conpart ment 3ls apd gluies agonres eanicah Slange wifasadbhgwithtlee enrapressiqesal 2hbwn)

mani pul ate. merermine s Hanhd 52 FREBlc stk A ST GfBLr ot e system of
the invention. TheneMahér ddori23 is @h%degééblé 'héiﬂhstﬁé"u%r'[]l_tpai’trﬂ‘ﬁ? généthIplow to enabl e

an operator to see the parts of t systemw thin the tonmpart'nent 21. The

out er door Z2nwéntiohal biyonetgoandatign datts 246, 238atespdedvely @n thpenilmar2Allandand i s

enabl e. The outer, do 2 conprises a plate part which seals. agai nst a
gg sealing ?f‘g’éédﬁﬂrzf flzzqg}qgerg t@?i%b%ygn?tr@nﬁ%ﬂtwnw&ﬁﬁ 239, 2% %gﬁyﬁ%ssi on

| 213 bei M) t ' s -QVi t he
Sate part SOpRAERARGESE phr 08, oL ande il Dl A R SERE L

t he wal [10pardoo? 23 by thecleftvasshownah Fig. @noivag] waH part214 enf¥vemenhef bk pags ng
means 214 are rel eased the outer door 22 is conpletely renoveable fromthe
wal | part 21240023%cthen agpatignal d1.gorbopbmrofgtionats raming lskght@s shewn dor

openi ng, ands:as,W ' h engagenent of e connect or
body 13 v t e Rl s U ARG 3 108 oL OR e Gl BRI e
door 23 is s@ahédtighmamgaIE@ingerddoR ZBh_?cblﬁgEfeI}S HrhRRebIe frdh eheMghll pRArt 21
of the conpartment around the door opening 211." The inner door 23 Ras a
seal i ng f| ardjetodaailitets widerepeaingwease of acenss &5 fherddion gpersng Ayl sandfeaseobf t he

wal | par 21, .and.includes a convex conical flange surface 232, with the
conpr essiPon rg%rHPuQﬁ%nw B’et?l&égwp?%e%teal ing flange 231 and the surface of

Ejgﬁe\r/\gl : ypar t 21 ThEN@némn i 28QR¥mpeited £ SEAEPIHRDEL of'h bBndrify Wdhlar RRETe 21 DY
having an open end 235 which when the inner door 23 is engaged with the wall part
21 faces the wall part 21, and an opposite closed end 236. As will be seen below
the sheath part 234 can fit over and enclose the cover 12 when the connector body

20 11 plus engaged cover 12 is engaged with the door opening 21.

The sheath part 23 is engageable with cover 12 by means of the releasably
engageable gripping jaws 237 located adjacent the closed end 236 of the sheath part
23 and which can grip the engagement part 127 of the cover 12. Jaws 237 are
operable by means of an operating handle 238 operable within the compartment.

25  The operating handle 238 operates the jaws 237 by means of a meshing gear
arrangement 239. The operating handle 238 also facilitates the application of
rotation force to the inner door 23 from within the compartment to thereby operate
the bayonet connection 216, 233. The sheath part 23 also has internal anti-rotation
ribs 128 on its inner surface. Detailed operation of the handle 238 and jaws 237 will

30  be described later.

It will be seen that the single compression seal 213 forms a seal between the

outer door 22 and the wall part 21, between the inner door 23 and the wall part 21,
-17 -



conventi onal bayonet connection parts 216, 233 respectively on the wall
part 21 and the inner door 23. Engagenent of the bayonet connection parts
216, 233wWovvpimes the presentation of the parts 216, 233rCDgetin®Bss1

| ongi tudi nal (i.e. novenent of the 10 door 23 to the left as shown in Fig.

2 d |1 t 1 t at |
i o about 250 %[éﬂkz%seaa%aﬁ%ﬁﬁ%w ¢ FoREr bady Thafg e malEpyt 2y 1 O
nmovenent of TthlfkeisQ@ﬁlEﬁe A W ertﬁ3lcgcshb§tﬁﬁf5!ll 'ﬂ]’ase%ﬂeﬂﬁmé %Pﬁ‘ln%? /onet

connecti on nanner oor I'sS conp ete renovea t’he wal |
part 21 t o sb dwit khet p?drﬂnmldef thp doongpentripszl 10ﬁtsaﬁt©&hs comravite ofl der “\0padtiend
211, and ease of mani pul ati on within the conpartnent. The i nner door 23

conprises a @Fpe%ﬁtﬁe yr”tpr%‘&leﬁ)ﬁ flat sgakiag sprfyce ﬁoﬁglﬂ AHerstags 2, pediheg an open

end 235 [1.23

faces the \N%P‘I“yg%? tf?%bd&%&g&éﬂoéggh %spt’ Z‘S gﬁgg?f%}%gﬁp&%%lfgﬁﬁ% seen

bel ow the bbsz:a(bkbas@tcbmé’a?z%e&lﬁig durfac&VEI3 A2all 218 @ERhiHet aPXeEdgedinthen t he
connect or bod%CZO 11 plus engaged cover 12 is engaged with the door opening

21. The sheadi?Cpad maawit the gerjedl flangasuniaces &3, zlszwhereammcmfr bote 11
I bl eabl n aws ., 237 oca ed agdj.a he clogsed end
236 of the SRLAErTRG 0?23 Th e HRIGH dF e SR M ap e 4027 o
the cover 12-_Ja%@n@ﬁ%d%ﬁ@ofﬁﬁ%ﬂ%b&@e§¥ma?@&ﬁP&&m%Wﬁqg€Eﬁ%%@ hapdl e 238
h oper

operable within the conmpartnent. 25 The operatin an ates the
j aws 23?0byim1®aﬁ@rlwﬁllaowﬂ:8:rdasgﬂmar arrangenment 239. The operating handl e

238 al facilit th f t f toth d
33t romi thin t RBCdBIEE A DEgoR %g?r@wew& L0 oo fsidecBnect | on
_216, _ 233. T'Bﬁtsﬁfé"(ﬁfttﬂe Hg rﬁﬁeﬁ?'tﬁﬁl s§/s gaL ]ﬁg‘%dtm&gg%&k‘%% ribs 128 on

its inner surface. Detal operafion o aws 237 will

30 be descr istesitisdtmment.the intevidd offtke sgeosurd a6 wilthen ﬂie%ée%lﬂ?@%@@fdcﬁb@ seal 213
forms a seal between the outer door 22 and the wall part 21, between the
i nner door »8dwnAl apql]gom|l|2 apdroonseguently) gf “h@PQZ/lﬁY:MEISP@E/CEP&ﬂZ)&BBUOdyand

(25 vi s be,geen.ehaih ehIGE R HIS. JEN0PE ohhody st logd fhe vall part 21

This i s achi eved a masher N as is seen.in

Fig. 2 sowﬂmhubm nfRhs ek 4ut6dlatih oﬂeﬁiatmeé% nﬁh@ésée&lb E,Sof'bepf 11784
concavity of the "U', one inmb of the "U' provides a flat sealing surface

for the out épveiddrmazpaltegpgtiveliebe provided in a pre-sterilised form.
Figs. 3 to 11 show sequentially the typical steps involved in the method of

use.

20 As shown in Fig. 3 the inner door 23 is sealed with the wall part 21 of the
compartment, via the bayonet connection parts 216, 233, a seal being formed
between the ﬂange surfaces 231, 232 and compression seal 213. Rotation to operate
the bayonet connection is shown applied by the handle 238. The outer door 22
remains closed. The handle 238 may be aligned as shown in Fig. 2 and 3

25  perpendicular to the rotation axis of the bayonet connection 216, 233 to allow
convenient operating force to be applied. A spring 2310 helps to keep the handle
238 in this alignment. Thie alignment can be made clearly visible to the user and
can be used as an indication of the status of the system. Normally the interior 20 of
the compartment will be maintained sterile.

30 Figs. 4 and 5 show the engagement of the assembly of connector body 11

and cover 12 with the inner door 23.
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5 convexity of the outer bend of the "U' is shaped to formtwo oppositely
facing base-to-base conical sealing surfaces 213A and 213B whi ch neet at
an edge W@e2/1338C and nate with the conical flange surfaP€FERMHNIZNA32 of
t he connector body 11 and the inner door 23. The cone angles of the
surfaces of the seal 213 are ca. 400. A nethod use of the above descri bed

conponent s of theR%f%P’@ﬁPMpEfu@dP%WW%MS WWE"ﬁleéé’é’crl bed. dThe
out st de of - SecrRaRAGHP e Sl 318 i cBlnpfesd teiivil ONEDR, A BkBRIEREC, |

sterilisati ofquad trahster uabe %l Gas @éeﬂ fRCRATWERE elif 4260 \Wpeibfd w@oﬁﬁmen’ehy of
connector body 11 and cover 12 and consequently of the port 13, whilst the

cover 12 andT hﬁ)wldi of the be 44 dee alsp bgemsicrhigpdrin |arcoanmonalonanmsEprm ich can

be achie onvent i onal ) ] radi ation etc The
assenbl y Sor Goasetan 150 RBEaTT Berary Sharlih RS [ 8F oottty
pre-sterili sggwtal tibe 41 afill @fbe B1L Q‘hél:oﬁﬁ&’ﬁ’oﬁ%ﬂﬂﬁ% (84 hﬂd 41 ol 2%‘ cal St eps

i nvolved in the nethod of use. 20 As shown in Fig. 3 the in door 23 is
seal ed with penformad in paepar®t stefril¢ plove dnomﬁmttshewn) via the bayonet

connection parts 216,_23 being for etween the flange surfaces
231, 232 and co Uols 4 tapat Bave DrestBmoned FomuBeaaEED Iy pEberly bhand

connection i p[Hé h?sggBYy pelil fb‘i’és% %?quo og%FﬁdgFo%ﬁngl%?%?%’ngrWi ns .

cl osed. The a 8 may |gne as s

perpendinulanebpmihe rotation axis of the bayonet connection 216, 233 to
all ow conveni ent erating force to be applied.. A spring 2310 helps to
keep the handl e BYIF% tprl%g_émgmbly TE*bZhasufgxgmdtw dopropeatie cl ear |y

isible tot I, N 0 f the status, of the
S0 o A JSEORRR nf ASRUFS B AR BEHEAUAE R BRI
sterile. 30 f139$31arﬂ samh Bavehseen e @m&%meaﬁmﬁfana H?erﬁ%ﬁ&mo{hﬁ denffpypnect or
body 11 and cover 12 with the inner door -18 WO 02/17332

PCT/ EP01/ 0938l IZ%ﬂmstWh@paﬂﬂil g 4 the out er door opem ng 211 has been
opened hy. di sengagenent ams 214 nd CO renoval of plate 22. A
f1 exibl elySPTFE i %PVFFgﬁé @P@YJGB" h‘éﬁ’éhlﬁggf‘ns hpagtel Withthe i p 42 to
open end 133phodihe pat 127 adjacent to and in the bite of j jaws 237. The sheath part 23

seals against the outside of the cover 12 to enclose the parts 17 of the cover 12

which prior to engagement of the connector body 11 with the door opening 211
have been exposed to the environment outside the container. These parts of the
20  cover are those to the right of the seal 126 in the assembly shown in Figs 1C, 1D
and 1E. As the cover 12 is of the above described tubular shape, the sheath part 234
is in the form of a sleeve of an internal shape and size generally corresponding to
the external shape of the cover 12, so that the cover 12 is a close conforming fit
within the sheath part 234 and is able to move smoothly longitudinally (i.e. along
25  the right-left direction as shown) within the sheath part 23.
A seal between the sheath part 234 and the cover 12 is achieved by the
compression seal 126 which is positioned so as to be between the sheath part 234
and the cover 12 when the inner door 23 and cover 12 engage, and such that when
the sub-assembly of connector body 11 and cover 12 is engaged with the wall part
30 21 the compression seal 126 is compressed between the cover 12 and the inner door
23. Flange 232 has a second conical mating surface 2313, and this surface 2313

mates against the surface 126A to provide the seal between sheath part 234 and
-19 -



The inside of the tube 41 has also been sterilised in a conventional manner
prior to 5 connection to the tube 131 to thereby establish a sterile line
of conmmumwa@arisee between tube 41 and tube 131. The conneepCT/@RO10M9381Uubes 133
and 41 may be perforned in a separate sterile glove box (not shown). Nut
15 and tape 14 have been renoved fromthe assenblé of body 11 and _ cover

12, and the cagegelr%b|T>he§meaﬂipaﬁt§3ﬂns@84@wt0@§dtﬂaﬁ enyen 1 @b?heap@nlen@ﬁipf thPaws 237

openi ng 21 1150k ik gRf Yt gl of it 78 Bl IREERAGRRCH. D, T

surface of wasHi®tvay2¥Ben ng%%@&wlth‘lh@@mrlﬁ&ﬁe gEith ma@&ufﬁiexnﬂér%arand
t hereby seal the assenbly 1, 12 against wall part 21. 15 The cover 12 is

cl osel y encImgegﬁmﬁnwtmﬂlerw@vsmbzafmmpantenmﬁumilﬁhamclcee@dng@ampf fmrt 127
adj acent .to and The sheat

2 | t
e out 57 do Brex Roviisherol  Presknad e ipeRPE Sody £F Winidfe ad8tomesiiiy, or
prior 10 eN9auRlbRLn expdsiP (MR RAFK AHimdHR Birside %tcammerdoor opening 211

have been exposed to t'he environnment outsid e container. These parts of
the 20 cover arelt iscssm that ﬂhesmgﬂcgkdalmg v&tablmrsaaélhaibﬁpmsmetfh@n@lssserfolbﬁséhO\Nn

in Figs 1C, 1D and over 12 is of the above described tubul ar
shape, the §H%'5‘Elrﬁeﬁlé?& suz@,ges 21534 r? IPReDeteeR oppastively dhe waH part 21andrthel shape

and si ze ge t t

fhat the couirty sl SPESERABEELE0L tnacRyeetl B DAL ARPAC b MnOYE )32 and
is abl e100 wHwumes doot 28, ywitlon GirstutherrBCywhére @he ﬁ@ﬂ@e&&bﬁi&dﬂ&h&uﬁ@%§
direction as shown) within the sheath part 23. A seal between the sheath

part 234 an@lqethhnawa$f@ré8ﬁbev@anW Qmect@bhwseélsamﬂg@avmmaamu chis

d h h wh
Phe. i nmer s BB bikedB a6 M50 0ok 18R 00k, Ton R arreCaitE 12 conb
of connect ofyHeedhe kkodase-EPNAE cdRichiSsueRERARE W HENhE coiRlekt Pﬁﬁ&ey ?P i@l the

conpression seal 126 is conpressed between the cover 12 an I nner door
23. Fl ange 28gagedvith thecoaildparbdl emd thednhnergloou 28 ds enga3éd withritle tdwes 19ur f ace

part 2300 andhe isb g esand Hau! B rubuiito Bimice and dFins lineol SradeRcipar ( 234
seal s ar ounqedihRiv@¥8he é&vlﬁ;mﬁelﬂ?o&?ﬁ@ b udnt bAE the, for example sterile,
environment 20 inside the compartment.

The inner surface of the sheath part 234 and the outer surface of the cover
12 have respective surface parts 128 and 2311 in the form of co-operating surface

20 ribs that co-operate to provide a non-rotation engagement, so that when sheath part
234 is rotated the ribs 128, 2311 abut so that the cover 12 also rotates.

As seen in Fig. 4, in advance of the entrance of the cover 12 the handle 238
has been operated to move it into the position shown in which the jaws 237 are
open, i.e. out of the perpendicular alignment and into an alignment approximately

25  paralle] to the axis of the sleeves. The handle 238 is pivoted at 2312. This provides
a further safety feature in that with the handle 238 in this position it is very difficult
to unintentionally turn the handle and open the inner door. The handle 238 is |
stabilised in either of the positions respectively shown in Figs 5 aﬁd 6 by the tension
spring 2313. The position of the handle 238 can also be made clearly visible to an

30  operator of the system. ‘

Referring to Figs. 6 and 7, with the system engaged as shown in Fig. 5,

handle 238 is returned by the operator to the position perpendicular to the axis of
-20- ‘



sheath part 234, with the bulk of the cover 12 enclosed within the sheath
part 234. In this way, when engaged with the cover 12 the sheath part 234
of the i wep2dser 23 together with the cover 12 fornms anPeneEPazessr 51 t hat
encl oses the parts of the 5 cover 12 which prior to engagenent of the
connector body 11 with the door_openin 21 had been_exposed to, the

envi r onment thestesveidld.He clesaiawnd37 anopnd gngagementpart {4, ﬁ}‘:ﬂ&?@ag’ég’l 9thg

washer 213 has i te-faci -t Q- |.Cal ' f s 213A,
2138 bet waeHEdRehast Iyt sRTkE t SRS B RERS e DAUE HoadR0h B AN AGES 2050
body 11, anghREUMRSeni e Medie 238 inddre 3pfing Mrdbd .aTie eBableslBe §dwd 28TRf0 door
23, with a first line 213C where the two base-to-base coni cal surfaces

meet . The sapply presswas e engagempei pase 27 vie thospringt londibgdse that hadawhe3Tover 12
| h t b -tqQ-b i cal ' f 26 126B i t.h

Second 13 netEAESIIAGRE &SPk TR ol e g M ts it aRE MY e

the connect Hzgxdm tblmbve ﬂﬁ&%%g%* WitvEert 1AE eXBbine PBitioRs.redpttival§ showar door

23 is engaged wth the cover 15 the first and second Tines 213C and

126C coi nci neFignd atdfa regamldss néﬁmfshapmbﬂ tlhe rogageseat pire il eeAs tHechandlel r onnment
out side the compartnment and the, for exanple sterile environnent 20
i nsi de the &&hisaPeYRdrato the @osifink shawn g rthe jawssytoalep Bll PR 281 and t he

out er sur 1 agg §lmtiSaROIAlvo A2 hANGHE SIS R HELAS HOREIS hifleand, 2311

in the form CO- operati ng surface CO-operat®e to provide a

non-r ot B3 i 0P3 BNgfae FRith p&® 28 it thedeb fomde attizghpsdal betddédn e dovtAl2dnd he ri bs
128, 2311 abut so that the cover 12 also rotates. As seen in Fig. 4, in

advance of thssherhpari@3-of the cover 12 the handle 238 has been operated

out of the per peEdl g 7 JRRDHC2S AuORirrise i Forn® e B B R RBe ;s
par al| el ot g il urPb W aBbARYE e Byenbrlhac BAE 65293 VRhohori 2

Thi s provi des further safety Teaturé in that with the handle 238 in this
posi tion it bagwneieconnditioni 216, 232 titheshme as thad ofi theyscraw thredds Hand2®sand open

e L 90y DondLe 208 b o, B0A LLoed L sl iher of, the post i ons
ooy o clEsiorale A2 sameaben SprmlagI HB RS eR 1B
as shown i n1%5 gnd Eonsedueendy dis2&fyaps thecdady rid chndycovie 1 pktr the game otiniehthe posi ti on
perpendi cul Esilgrirzgologlcrlli(ralg %)tg iﬂfe j?xgvs 2-3%%pplies a strong pulling force to the cover 12 by
means of engagement means 127 to hold the seal 126 tightly in compression against
20  flange surface 232. This also holds the cover 12 engaged with the sheath part 234 of
the inner door 23 in a fixed, particularly non-rotated, orientation so that when, as is
shown below, the inner door 23 is re-engaged with the wall part 21, the threads
116, 125 remain correctly aligned for the cover sleeve 124 to engage the body
sleeve 113.
25 It will be seen that the assembly of body 11 and wall part 21 splits with the
assembly of cover 12 and inner door 23 at the coincident line 213C-126C. The line
of confidence seal across the surface of seal 126 at the junction of the first and
second lines 213C and 126C defines the line between parts of the cover (including
seal 126) which have been isolated from the outside environment within the
30 enclosure 16 and are hence sterile, and those parts 17 of the cover which have been

exposed to the ambient environment and have become isolated from the sterile

environment within the compartment by means of the sheath part 234. Therefore
-21 -



WO 02/17332 PCT/ EP01/09381 the sleeve 113, to close jaws 237 around
engagenent part 127. The mechanismof the jaws 237 is not shown in detail,
but the jveow2/2832are floating on the drive shaft which | PaREPUIN®ESIL O
handl e 238 and are spring | oaded. This enables the jaws 237 to apply
pressure to engagenent part 127 via the spring |oading, so.that the jaws
237 5 can aé within the coppagtgiers dusigbe connestom gb tsrassembly of bedy bhd al so
to allowth |6 . .1o. npve through 900 between the extreme positions
Jod B % i i QinER g

respectively and 6 regardl ess of the shape of the o
engagenment part Referrifi§ td ﬂiﬁ%.f&}rﬁﬂ@ fnePd8or 23 WhH ke énplaged BSveP2iid hew shown in
Fig. 6 the jaws 237 also pu on the engagenent part 127 so as to pull the
seal 126 ti gisehgageddianes wallipartlaby)disengagement afbagoues connactien 2h@add3, part 23,

to therepy forma tight seal t ween..t he cover 12 and t sheat h _part 23.
rs seen b EBG S PrRIFRIRSRyed Sof SR RAT 1o SRhvINELT Fevar R aR o tAeI 550

rel ative Qi@ il i sB& thathe 38Wndbly ERRE 128d RANLMBbr Q?B%‘J‘ﬁﬂit%thﬂ&
233. The pitch of the bayonet connection 216, 232 Is the sane as that of

t he screw t lineasdemblytyf thd$ 14 and Svalhpare2i enthesinglotiaé bbHeonfidendecbetwesr door

23 needed to dis-: he b t tion 216, 233 is sufficient t
cause i s- elgRLEHn DO 2ehoAdEHBITEmRES §1 655 baonsicaskrdcuils SR RO foe

dis-engage tfig:-RAGYs3be AL G Wied SomthvdsPA AR Illfed BEubE RAT ASighRRd! NG
of the jaws appltes a strong pulTing force to e cover y *'means of
engagengot nmegite th2nkfdreed bl théd GusRielof 1RScarhgditrhont itd tHeOFie 96 vikB-vagal nst 20
flange surface 232, This also holds the cover 12 engaged with the sheath

part 234 of Therebg $hewydsspdependantly starilised apd irapgered injo thenintesion 28 df
orientation_so that. when, as is __shown bel ow, the inner, dogr 23 is

re- engaged vtinﬁcf BOTRRAE RN 1o &5 AP IS G ﬁésef?{ﬁeadﬁéociffé‘fryffg WQH%Oanorrect ly
aligned for the @oyﬁ'étySEeﬁayeebé%g d ReSRAREL (dof Shdieito f?é\%ﬁtlﬁotﬂljtﬁb oder |t Wil
be seen that the assenbly of body 11 and wall part 21 splits with the
assenbl y of aodvmer dpomrk?,2hbeing dpen siifiltabecuisly if aiconnebéortbadyri¢ i@ h8C- 126C.
The lin of confidence,seal acrgss the surface, of seal 126 at the junction
of the ﬁ?rstse%mg{y SREAZHL W tSﬁE%WQ Jart i&@@“&%%l}t@ﬂé"m%lﬁé‘t ween parts
of the covelgeldfel Yy seal 126) which have been isolated fromthe
outside environment within the 30 enclosure 16 and are hence sterile, and
those parts 17 ofRef¢reingav @igsadiant 10 vies skeons thexpeagageient bfthaiiies door

envi r onnent ari)d have becone isolated fromthe sterile
23 by means of bayonet connection 216, 233 with the wall part 21 at the door

opening 21. In Fig. 9 the inner door 23 has been re-engaged with the wall part 21

20 by areverse procedure to that described above. The bayonet connection 216, 233
has first been re-engaged longitudinally. The handle 238 is in the perpendicular
orientation to the rotation axis of the threads to facilitate the rotation of the inner
door 23 to thereby both engage the bayonet connection 216, 233 and to rotate the
screw thread 125 relative to the screw thread 116 so as to engage them. The handle

25 238 is operated to rotate the inner door 23 relative to the wall part 21 to re-engage
the bayonet connection 216, 233. As mentioned above, the jaws 237 and non
rotation engagement parts 128, 2311 ensure that the cover 12 is in a suitable
orientation for the threads 116, 125 to engage as the cover sleeve 124 is re-inserted
into the body sleeve 113. As the pitch of the bayonet connection 216, 233 is the

30  same as that of the screw threads 116, 125 the threads 116, 125 are fully engaged at
the same time as the bayonet connection 216, 233 is engaged. As the cover sleeve

124 is thereby directed longitudinally within body sleeve 113 the seal 126 is
-22 -



environment within the conpartnment by neans of the sheath part 234.
Therefore -21 WD 02/17332 PCT/EP01/ 09381 sterility within the conpartnent
during tweooprmisexrti on of the assenbly of body 11 and covRCT/ERO1/(®381
mai nt ai ned. Referring to Fig. 8, the inner door 23 with the engaged cover

12 is now djsen d fromwall par, 1 by. di a nt af, pa

connecti on g?B?te‘g E%S( 1Bty fpajing éﬁﬁ?rfﬁlg’t éﬁ?u%@‘fﬁ)f/@g %'f‘& msﬁzsgr%Q%%C
carrying th ‘ A : S6fknc thin it. It is seen that the
assenbly of BofaCiliq IRRAL b Yin RECBBnc! | split with the assenbly of body
11 and wal | part IRFigtlOtthe handlgR88 hagneeenfoperardd bienoeemedttvia®enits dorres 213C
and 126C. A liquid transfer tube 81. has been attached with clip 82 to the
i nner end 18orpshdicylpealignmeni\yq ppasaipls 24 aad sherehygrelease eRgRgHBENIAIT, 1de 131 a

liquid 1 b ansferred fromthe outside of the conpartnent to the
i nsi de o$ Clgiclgg\%éﬁga. The tube 81 may be independently sterilised and

transferred intOR‘éf&rihQ‘t@Fig?.m?@laﬁfps 2l hna 0O BRI dpEREd, tRergby AilowmgnBe of a
second air |ock ent rl%/n or not shown). A safety feature, bei n&a mechani sm

(not shown) assembiyeaiebadybbl 4nd ¢nven §i2 ¢o be sgmovedfeom door epernD2l Ih Retainidgen

i | t | if t body. 11 i t, 15 i ngl ith th
vl | part 2 Huikd B8 b SERISaY oL PR ISh LV RHOOF 220 PO guR DY Tovse,
Referring tQ%pga&a; 1t9s 804k Ak thé Q@%ﬂ%&ﬁ%@@ﬁﬁ@d}gﬁﬂmﬁpﬁu Lntzheah@aﬁ[] door

23 by neans bayonet connection 2 the wal | part 21 at the
door op@ni agsedibly dihcdvieg 12 and hmner doer 23 aptit 203thbdine h2ed, 2B nipfigag aM t h t he
wal | part 21 20 by a reyerse Erpcedure tg that described above. The bayonet

connect i on sigle gt goptidences Thisdms of copfidenseds thedigietlddtriithg sealhe handl e

238 is int i i j . i i
Chrends to PEARERRENIELEE body | ERGIedEOLY, e T SR BY pBerklh |
engage the lhigyesvei 12 and et dngagedlibner2Zdsbr @3 thieoline01 78Coft the sed begwechihiead 125

relative to the screw thread 116 so as to engage them The handle 25 238 is
oper at ed t o cpRRestos bope 1l riad thejwal g 2lekad ihedineo? 3KebeiwEen therinner opp

re- enga e onet ¢ ection 216, .233. ment i oned .above, the jaws
237 andqﬁon%rag‘gg% B’Hﬁé’ﬁ’g%er‘?@%@ a&ﬁyqlgc@%go, désg’fla E?Fs?ﬁcémfﬁslfcetsﬁ ‘cover 12
isin asuitable orientation for the threads 116, 125 to engage as the

cover sleeve 124 is re-inserted into the body sleeve 113. As the pitch of
the‘bayonet connection 216, 233 is the
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30 sane as that of the screw threads 116, 125 the threads 116, 125 are
fully engaged at the sane tine as the bayonet connection 216, 233 is
engaged. waQ ovhms3zover sleeve 124 is thereby directed | onpCT/@domm@Bitly wit hin
body sl eeve 113 the seal 126 is -22 WO 02/17332 PCT/EPO1/09381 directed
back into a yating seal with the surface 116, and the lines 126C and 213C
coi ncide, t&BStormthe |ine of confidence. In Fi g. 10 the handl e 238 has
been operated by novenent into its non- perpendicular alignment to open
jaws 237 and thereby rel ease engagenent part 127 5 of cover 12. Referring

to Fig. 11, 1cl anpssydiem firconheting GRemedior (DO sycathpouhd® 16 iR exdsirpl y of

body 11 and cover 12 to be renoved from door opening 211. Retaining nut 15
may be repl deeepnipgrtmeat whichycompsigesut er door 22 (not shown) may now be

repl aced t is seen th he .assenbly of, connector bod and wal |l part
21, and The 10 agé’v@ﬂtﬁgﬁ@s 8@93&00?2 n{ Pavdpe ﬁl§8?r %m’épﬁlzljltl) Q)Fret‘ﬂe line
126C, 213C, st%fdé’lhﬂﬁfgﬁthé%vﬁH'(@l)'ﬁé}ﬁ ifidCddidence. This Iine of confidence
is the line 126C of {he seal between the connector body 11 and the cover
12, the line 213€cofnector twdul(l Desenkingly endrgeably &rond heanutsideef tangaged i nner
door 23, the line 126C of the seal between the connector body 11 and the

wal | part 2$ompaEmeniavith fe walbparh @l ersindihe deerepegBigr(24D;23 and t he wal |

part 21, which all WaTod t L i 0 j C ... -23 WO
02/ 17332 PCT/ EPo§f8§§é§@8hgﬁ%ti(@%glﬂgﬂéﬁﬁgglg%ef%ﬁ%%g@i éffrﬁ%l Thterior

(20) of 1@ comspRrfaciBguiface tbanetisdd AkingfsurfabeoCMERBMTRRHbodRiI(ED), gTpri ses:
5 a wall part (21) of the conpartnent havi ncg: a door opening (211) therein

passi ng t hr 8O§MayiRg apdnperopening (bid)i austhel dnside focingisifls; ofghe epnnsetopbodpdy (11)

ealingly e | r.om.t.h i of, t.he. .conpar nt with the wall
|¢S)artI (313/ a?@ﬁ%ﬁggﬂeug%gpe’%ﬂgrg%% if",‘ts’éle?%%ﬂ%gﬁf’(?t o?ofnvﬁ%clt%ﬁg ssi ng
t hrough the(rignnector body (11) froman 10 inside facing surface to an

outside facing surface of the connector body (11), the port having an
i nner openi ng (132pvern(12heenovehbly niamtable en the wmihnedier balyn@d) and whith

15 when mounted on the connector body (11) is sealed to the connector body (11) and
together with the connector body (11) forms an enclosure (16) that encloses the
inner opening (132) of the port (13) to thereby isolate the inner opening (132) of the
port (13) from the environment outside the cover (12);

an outer door (22) of the door opening (211) which can seal the door

20 opening (211) and is openable to allow the connector body (11) to be engaged with
the wall part (21) with an inside facing side of the connector body (11) facing the
interior (20) of the compartment,

an inner door (23) which can seal the door opening (211) and is openable
within the compartment, and is releasably engageable with the cover (12) when the

25  connector body (11) is engaged with the wall part (21), so that the inner door (23)
can be operated to thereby remove the engaged cover (12) from the connector body
(11) so as to expose the inner opening of the port to the interior (20) of the
compartment, and so that when engaged with the cover (12) the inner door (23)
seals with the cover (12) to enclose the parts of the cover (12) which prior to

30  engagement of the connector body (11) with the door opening (211) have been
exposed to the environment outside the compartment and to isolate these from the

interior (20) of the compartment.
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(11) and an outer opening (133) on the outside facing side of the connector
body (11); a cover (12) renoveably nountable on the connector body (11)
and whi clwo 85182n nounted on the connector body (11) i s BEwER@/19681t he
connector body (11) and together with the connector body (11) forns an
encl osure (16) that encloses the inner opening (132) of the port (13) to
thereby isolate the inner opening (132) of the port (13) fromthe

i t t sid : el i
(211 “Wht oh Zan: LoSyietf s Ehe i him A btk S & ahe e Smbot SRFRPOL e
connect or baglyf 4 gdnerilty fwbuln gitgpe havinglin dpes enal(l11)artich #hen e donabetbnsi de

facing side of the connector bOdM 11) facing the interior (20) of the
conpar t nent bogn (A1 Aeengaged withahe waillarric@d) fees into thedoterion i2Biofdhg 211) and

i | it hin th . t i b bl ith th
cover (13) *sptihithln’ 38 PRI R8les SO 1D, hie SRS G DR BERE feltr par
(21), sot hfbbdi(* g'%)ia]gjh@énﬂi@@]ﬁe 6&%)&1@%1@%59@@?%1?& Hody lsfeeveby renove the

engaged cover romthe connector body SO as to expose the inner
opening of the port to the interior (20) of the . conpartnent, and so that

when engaged with the cover (12 he i nner door . (23 seals with the cover
(12) t ogegcgos e thSER 1"‘%006‘#&3 ﬁ‘é c@gy@rc%(qagerwﬁql é‘é}ﬁﬁi thsrcoppecter keklyddbhent of

t he connect ; | : [ . . ed to
the envir on(Prrlésn? Q%Itng ijsé}efaﬁghgg)?rﬁé@?ﬁ n%tﬁfglgﬁéc? n(?)(g; e%é%ﬁdgﬁ%k’{é#gg S&Tf Ertcor???%e

i nteriod0( 20 thef wilhpart @Paatomndthe débt opéhidg/(2VB3andPEE/ ey 89884 2. A
system according to claim1 characterised in that the connector body (11)

is of a gen&PEPTISESa s5aling flangsd 1fhiriine sarlisgevish g comrespondingonatitgen” t he

connect or ( i i wal | _part. fages.into the
interior (Zgﬁg%qrﬁ (%%%? cgﬁg?@?rte t15 grrf%lggrtiheo%%o(fsqpf’%mg I%%i]e)cfmgr‘?ald(%?ilé‘}% and
the part (111511%@(1 14N RasCH BBk QonicROAdhge Sddfadd{1as LhichGndBewaRan end
conprises a tubular body sleeve. 3. A'systemaccording to claim?2

char act er i sé@rpspondiag coheave sanisel matimpsiyface 1313 A)aef the sabllpang23)ur f ace (114)
whi ch rrg es with a corresponding sealing surface (213) 10 of the wall part
(21) around the door opening (211), and the sealing surface conprises a

sealing flaage (hldsteihéddgdingdd aiPbde ¥ i pReelioqIARR UhRACREL, S that

the cover (12) is of a generally tubular shape having an open end (121) which when

the cover (12) is engaged with the connector body (11) faces in the opposite
direction to the open end (111) of the body sleeve (113), and an opposite closed end
20 (122), and the part (124) of the cover (12) adjacent to the open end (121) comprises

a tubular cover (12) sleeve which engages with the body sleeve (113) in a

telescoping manner.

5. A system according to claim 4 characterised in that the connector body (11)

25 and cover (12) sleeves engage by means of respective co-operating screw threads
(116, 125) on them.

6. - A system according to any one of the preceding claims characterised by a

port (13) comprising a rigid tube (131) passing through the connector body (11).
30
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surface (212) of the wall part (21) around the door opening (211) and said
sealing flange (114) has a convex conical flange surface (115) which nates
with a ovopEspendi ng concave coni cal mating surface (2130T/aPotdeesival l
part (21). 15 4. A system according to any one of the preceding clains
characterised in that the cover (12) is_ of a g,eneral | y_tubul ar, shape

havi ng an opfen eddsyster pecaEding toARHong plthe preseding pjaims chagsigased vy et he

of the body aa0E (5] S5 ghit SRABRE bl ES e bR IRE R T2
(124) of thexpover (12) adjacent to the open end (121) conprises a tubular

cover (12) sleeve which engages with the body sleeve (113) in a

tel escopi ng manner. 5. A systemaccording to claim4 characterised in that

t he connectqr bo 1 25.and cpver, ((12) sl eeve age b of
respective o-opgﬁﬁ%ﬂ‘éaﬁ?ftwg‘?ﬁéﬁag éh("ﬁa?f%e,ns ‘ggialaﬁﬂ’?ﬁﬂ?ﬁf %ngﬂ]l%ﬁlgtem
according t i [ } r &higport (13)
conpri si ng geaﬁ?lgisgﬂt%ﬁ%gl l't(h?g(iﬂ)% gggg?ﬂn%g;ﬂ ﬁfﬁ%ﬂgzhﬂ? %feﬁﬁgﬁ%egt&glpg%ody (11). 30
-25 WO 02/ 1733der@TonkRAl fleggessirface (2323 pdiichnmates et axcprrespamdinpneting t he
precedi ng cl ai ns char agé&rpi s?d bé the inner door (23) sealing against a
seal i ng sur Sadeee(213B) meall paretaldr of the wall part (21). 5 8. A system
according to claim7 characterised in that the inner door (23) has a
sealing surface in the formof a sealing flange (231) at its outer
perimeteé0 Wo.ch A pysidil@scordid@no aay ohé afghe peetetingecldididthariceibeddy & Wi th a
corresponding mating surface (213B) of the wall part (21). 10 9. A system
according t @owﬂ%hgavamg PRRODHMOECLNZAECIasTH ipats €Wal HytveltiFk die goyex Ha) cawver

engage 1 el S0Rmy clTo HASTHR TP ABR (23 )b B et Ehdrlas Gl bios) oo g
being prov lyj@@ﬂdé’& tvhh%ag@géﬁ{e?fll%emiqggﬂ whith efpaghne eagdeniehepRRGAASTEN

part(s) (12 of the cover
of the cover (12).

15
10. A system according to claim 9 characterised in thast the engagement between
the inner door (23) and the cover (12) is a sufficiently secure engagement that
suitable force can be applied to the cover (12) via the engaged inner door (23) to
enable the cover (12) and the connector body (11) to be disengaged.

20

11. A system according to claim 10 characterised in that the cover (12) and
connector body (11) are in the form of telescoping sleeves (113, 124) which can be
pulled longitudinally apart, and the cover (12) and connector body (11) engage by
means of screw threads (116, 125), and the engagement means (127, 237) between
25  the inner door (23) and the cover (12) is a non-rotation coupling so that rotation of
the inner door (23) to dis-engage the connection between the inner door (23) and the
wall part (21) causes the engaged cover (12) to rotate together with the inner door
(23) and results in unscrewing of the screw connection between the cover (12) and
the connector body (11) ~ and vice versa.
30
12. A system according to claim 11 characterised in that the engagement

between the inner door (23) is by means of a bayonet connection (216, 233) which
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10. A systemaccording to claim9 characterised in thast the engagenent
between the inner door (23) and the cover (12) is a sufficiently secure
engagenmemOdhat332 suitabl e force can be applied to the covReT/Er@)09981a t he
engaged i nner door (23) to enable the cover (12) and the connector body
(11) to be disengaged. 20 11. A systemaccording to claim 10 characterised

in that the hasuks sapeppitchras the serpwdhisadpdd§, 125)between; the eoneer f(b2rangf

t el escopi ng sl eeve 1 12 ich,can b pul | ed l.ongi tudi nally apart,
and the covdPuRieh bty Cbhiaa b HsBdyS BT G gasiege SELGE TRE dofr
threads (llq%agk%éasan@@fmti&aﬁﬂ@aaﬁéfﬁwfﬂ{e?ﬁﬂ& dde# (232RHikh Retwean- 25 the

i nner door (23) and the cover (12) 1s a non-rotation coupling so that

rotation of enghgemenhef thédmyole? Epnhestion £2 lén @adketot thereby wper thednndretoaeen t he
i nner doar (2 and,the wal]l part (21) causes the engaged cover (12) to
rotate tgget(ﬁgial\?ﬁ’ flﬁ-@cnaégqsﬁh%?ga%?rea‘ész@)lgai%%r@émP N 1%%‘10?%‘09?%52)0f t he
screw connec%%g bet ween the cover (12) and the connector body (11) - and
Vi ce versa. A system according to claim 11l characterised in that the
engagenent between the inner door (23) is by nmeans of a bayonet connection
(216, 233) which -26 WO 02/17332 PCT/EP01/09381 has the sane pitch as the
screw t hr eads- (114 systems)acesdingetn any one 6f gie Rrggd%daumm&@te@mecgbwn( 11),

ot at fonal riBUSHSRE (5D HER chfiefRS ARy s e, s heeiiine e gb BBt “or
t he bayamet &Qgﬁgg?}it@gmﬁ&@@heg@@}(h?it her eby open the inner door 5 (23)

al so di s-engages the screw t hreads 16, 125) of the body (11) and cover
(12) sleeves. 13. A system according to any one of the preceding clains

ceal o agal netht ek UERGE TR il LRIt ER bF SeraLd) ohe BV (12).
bl LRSS e 8 B A AR SRRl B8,
internal |y sdiegveavhicH isvevemthiecdovés {(12).over the cover (12). 15
15
15. A system according to claim 14 characterised by a sheath part of a generally
tubular shape having an open end (235) which when the inner door (23) is engaged
with the wall part (21) faces the wall part (21), and an opposite closed end (236)
which can fit over and enclose the cover (12) when the sub-assembly of connector
20  body (11) plus engaged cover (12) is engaged with the door opening (211) from the
outside of the compartment, and internally conforming closely to the external

profile of the cover (12).

16. A system according to any one of claims 13, 14 or 15 characterised in that
25  the inner surface of the sheath part and the outer surface of the cover (12) have

respective surface parts (128) that co-operate to provide a non-rotation engagement.

17. A system according to any one of the preceding claims characterised in that
the engagement of the inner door (23) with the cover (12) holds the cover (12) in a
30 fixed orientation with the inner door (23) so that the inner door (23) may be

engaged and re-engaged with the wall part (21), with the cover (12) and connector
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15. A systemaccording to claim 14 characterised by a sheath part of a
general ly tubul ar shape having an open end (235) which when the inner door
(23) is amgagend3z2with the wall part (21) faces the wall pReT/EP@I)381and an
opposite closed end (236) which can fit over andlenclose tge cover(géf)_
when the sub-assepbly .of connector 20 body (11) us engaged cover IS
engaged wi t Rodhd1 a&%a%@ﬁgc misnefirfemhem@veroﬂﬁg fQUENZEE IFcCORBRRISE t ment
and |nternat$ @ggfornlng closely to the external profile of the cover
(12). 16. %& according to any one of clainms 13, 14 or 15
characterlsed in that 25 the inner surface of the sheath part and the
outer surface of the cover (12) have respective surface parts (128) that
co-operat e 18 pr dviysiennagsording tamanyornecsighe praseding clajms phargetersedahycor di ng to

The Pnnet door {239t tHE (LDvEH 2095 (TR PEE atfhs<iBtnty U A0S 50 1 xed

orientation En @RGY (1423121 Qvﬂlmtvvhéﬂﬁ'le'dyﬂﬁé §086dy(@3) isTay be
engaged andhyelﬁ%ﬁ%gg:etge%n (1 wal | gart (21), tcﬁe CO\;’(e(I’ )ls) and

connect or  exgagDWIR/ thy BG@rFém)/ faewily rp8site dincnﬂty)ns JI]1¢ I'ES@ﬁIHIVIRI emgagiogr ect | y
ccora ng "t B G B0 28hebtr LD mpira TRt MR s Gats s, 1" St
havi g respasierichied i NG g eni Widb inebiEEQE R bR B 0 BARE 1)
is .engiyedsebve(113) and\ies bédy2ndf @eer (12) slpasidl edigag@by @feans dfhe respective

engaging parts of the body and cover flzﬁorrprl ses respective tubul ar
sl eeves (113SPacivg covgperaiing seeegethrends (116, E2D @3 themn#ither camprpssidneseaby er

sl eeve (124 10 sl eeve (113), and the body and cover (12)
sl eeves al sélz\%kégeéx)e}e%l&?engg%és 'of respective co-operating screw threads

(116, 125) on t hembaybrich conRefitr @35 gm%eemﬁa%&@bwg@)hﬁ&wﬁlﬁﬁws a

bayonet connection (216, 233) bet ween the i nner door d wal'l part
(21) r eqU| r (3lg reqiting betdl atdﬁyellmgwuml mdrcaatcbmbmvememmfrthwnmemdomrf t he

i nner d 3) .,and par t genent and di s- engagenent,
an inne 8&3 %W)g 5 iy <os AR ng@ﬁ HI‘F%I sheath part which

seal s agal nst t Qﬁ’nﬁié} %lbélle@@; cbBFriGRY 8 eehdrdlly LM PSRl GrPRhIcH sBfist he
cover (12) whic

agamst the outside of the cover (12) to enclose the parts of the cover (12) which

prior to engagement of the connector body (11) with the door opening (211) have
been exposed to the environment outside the container,

20 the engagement between the inner door (23) and the cover (12) being a non-
rotation coupling so that rotation of the inner door (23) to dis-engage the bayonet
connection (216, 233) causes the engaged cover (12) to rotate together with the
inner door (23) and results in unscrewing of the screw connection (116, 125)
between the cover (12) and the connector body (11) - and vice versa, the bayonet

25  connection (216, 233) and the screw threads (116, 125) having the same pitch.

19. A system according to any one of the preceding claims characterised in that
a line of confidence seal (213C,126C) is established between the environment
outside the compartment and the environment (20) inside the compartment by the
30  line of the seal between the connector body (11) and the cover (12), the line of the
seal between the cover (12) and the engaged inner door (23), the line of the seal

between the connector body (11) and the wall part (21), and the line of the seal
-8 -



prior to engagenent of the connector body (11) with the door opening (211)
have been exposed to the environnent outside the container, 20 the
engagenmewoO br1meen the i nner door (23) and the cover (12)POPERY/@3%10Nn-
rotation coupling so that rotation of the inner door (23) to dis-engage the

Coget her v DRVERD % HAG dofs S22y he A B RT b AHEAFREPB P R oReRes s

oget her wi r I screw

connection (lah. ¢ ) %ﬁg over (12) and t he connector body (11) -
and vice vegisa %Ié%bléneg(%{ geﬁcgﬁﬁgctl on (216, 233) and the screw threads
(116, 125) having the same pitch. 19. A system according to any one of the

preceding clainms characterised in that a line of confidence seal (213C,
126C) is est28b||éh%t%a%@édmgm@a@hvliamdﬂ@haracr@m@imethmaebgﬁpértnent and

h 0 | f th |
bet ween 1 ho CRBIARRE G 3Bodgbh Bytng RE i TERber vl B ' FRLE I " scal
bet ween t he iRy dbor 23) m@dlmetéﬁgggémwﬂ IIZanﬁ{d ﬁ@%e@?@)eseﬁﬁ@et@vbéiﬁthf t he

seal between the connector body (11) and the wall part (21), and the line
of the seal conmegtonbody(lilj3nd tRCWAEPAN/(QYB81 bet vveen t he inner door (23)
and the wall part (21), all coinciding (213C, 126C) to define such a line

of confidence seal. 20. - A system according to any claim 19 characterised
|0 Chat  theoi ne Ayt S0biAIRRGS b 00r BB Rrkhp Pl |1 ne between the
line of the seal eytvvee |nner oor 5 e engaged cover (12),

and thelli ne of tlteecosmadtoﬂ)hcbdoe(drl) ismealmgmleﬁgdg@ablbfﬁﬂ)m (Helgutedelof the wal | part
(21). 21. A s]%stem according to claim19 or 20 characterised in that: 10
the connect GPPBYEpeRtMith the walhpark (1) %ﬁ@ﬁ@}éﬁ%‘!@mﬁéﬁﬁ)t?&m@!&@ﬂ% of the

(210 the cover( TAF (RN ledtn ReXSRheAhobR @D % WPEECE e 1o

t he connect econdzory bodil(1Btat a segab fbﬁnBﬂ%ﬁ&l@éﬁr@ﬂ@dt@ﬁ@b&stdi@hm@ﬂ%é?ﬁ@gs the
i nner openin (132) of the port (13); 15 the inner door (23) seals the

door openi n§ ? éPiﬁleaRC)fh(Béal and when engaged with the cover (12) the
of 't he Sover (Lol & iR dRb dbeeting et Ak ek art BB apREl)
}[Mhteh the dogyithoperbng (1 21k iARYAoBEEIS) RXAPFAA thO cONE (BIVdt A WINER e nPidk ST de

the parts of the cover (12) which prior to engagement of the connector body (11)

with the door opening (211) have been exposed to the environment outside the |

compartment and to isolate these from the interior (20) of the compartment;

20 - and when the cover (12) is engaged with the wall part (21), and the inner

door (23) is engaged with the wall part (21), and the inner door (23) is engaged

with the cover (12) and the body is engaged with the cover (12) the seals all

coincide at a seal line (213C, 126C), and the assembly of inner door (23) and

engaged cover (12) is separable from the assembly of the body and the wall pért

25 (21) at this seal line (213C, 126C).

22. A system according to any one of claims 19 to 21 characterised in that:
the connector body (11) and cover (12) comprise telescoping sleeves with the
cover (12) sleeve internal to the connector body (11) sleeve,
30 the cover (12) is of generally tubular shape,
the inner door (23) comprises a sheath part in the form of a generally

correspondingly internally shaped sleeve which fits over the cover (12),
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conpartment and to isolate these fromthe interior (20) of the conpartnent;
20 and when the cover (12) is engaged with the wall part (21), and the
inner dowdoyEB32is engaged with the wall part (21), and PaOEREPew®Bsidoor
(23) is engaged wth the cover (12) and the body is engaged with the cover

o 1nner door  ( 2ddfe g A ceriuleRu Al (2135 135CL5cS éw?ﬂ%‘é’%&eﬁiiéﬁb”?'yy
of the body &%xéﬁﬁ)n"@‘ﬂl IEGTﬁsed%g’ (?V}IAe g tl'%bt%v fi @ct@gﬂt ﬂ?
S/ A Y6 Ze% ara{ﬁt at the

A system accor di erise

connect or bonﬂycéaeic)(le)ndn@wﬁreeﬁﬂ%)cmrrm)&ﬁdttﬁ @metomdiqzs),eeves vvnth t he
cover (12) sleeve internal to the connector (1 sl eeve, 30 the cover
(12) is of generaWﬁ@ﬂEUUES@fﬂgﬁQQ@ﬂS@H@Hﬂﬁ@dzl ¥2623) conprises a sheath
part in %he formof a generally correspondingly internally shaped sl eeve
which fits over the cover (12), -29 WO 02/17332 PCT/EP01/09381 and the

[ine of confyslence ssqah daddfng 26h ISRl i bR Confhedic R essi on
seal (126) used to provide a seal between the connector body (11) and the

cover (12), @aed llaen\t@eﬁﬁ)rmhlfactmmgwamgz)arcamdthmeovenrﬁ&) sdhwc ]@azzii)g afirsth t he

| i nes of these,.seal C, 1 ccording to
claim 22 chaﬁsaléltgewrgaéa? #ﬂ)ﬂ)gtvgeteﬁéﬁ% 89&??2@5)36‘{4 tg‘éﬁ‘i’nnefti’? naltite form

of a ring ng

ur face. (1268 Tor Shenl el OUEE (5L b %ﬁ?%%%??zﬁn%%%%eﬁ%nd

anot her 19ecowiih siealinensf coufifleme sédlABHYC bEI6@® detwden theseatwo(stingaqudfabéye sheat h
part, 10 with the line of confidence seal (213C,_126C)_ between these two

seal i ng surf@éed. 136Bsand thedme o &Qﬂﬁﬂ%el@% OEZGQNPH’GQ%QVI@Z@Q@C 1260)

and the wal | RSEPSEAAGE beivl e ApBeelBoay (N ERT i W EBRR P Sl Y e
the wal l parwlmaﬂe)lnerwfsttbal (218€) be®REn (R3Wall HBrt231) aﬁd&h@txﬁm é@&O(QQ} ng to

claim?22 or 23 characterised in that a conpression seal (213) is used to
forma seal between the connector body (11) and the waII part (21) and the

| bet h d 3 d 25. A syst
ccor di g £ P! ai DR TR e o1 8F ehnteaR e rcopprgpion

seal (213) is used to form a seal between the connector body (11) and the wall part

(21) and the seal between the inner door (23) and the wall part (21).

25. A system according to claim 24 characterised by the compression seal (213)
20  being a washer of substantially “U” section, the perimeter of the door opening

(211) fitting into the concavity of the “U”, one limb of the “U” providing a flat

sealing surface for the outer door (22), and the convexity of the outer surface of the

“U” being shaped to form two oppositely facing conical sealing surfaces with which

correspondingly shaped conical flange surfaces (126A, 2313) of the connector body
25  (11) and the inner door (23) mate.
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20 being a washer of substantially "U' section, the perineter of the door
opening (211) fitting into the concavity of the "U', one linb of the "U'
provi di ngv@ot/kms2 seal i ng surface for the outer door (22)PCHEHO (9881
convexity of the outer surface of the "U' being shaped to formtwo

oppositely facing, coni cal al ing surfaces. w i C cor.r ondi ngly

ohopet comi O 114 RUBEB EFOIRE th ABE AN S5 CRIMGES thed ERHASEISA Wody |95 (11)

and the inner do glﬁg’%% ggrgla%]s A system

according to any%r%%?g%allg?éfaﬁ%er‘;(glt o] a%r{ rac‘lfaerl %Q@g%fﬁor%gtal seal i ng

washer (213)sehiing sugfaoppwsiota-af seal trgwbasespartivelyahe w:allcpaft (Q%paid thg surfaces

to forma seal between respectively the wall tEt)l art (21) and the connector
P

body (11) arf@npesteohady(1dkand tt@efpvse@rsealrhetwmq avadllz 213 and thecnpeiner 5

oot and AoBEEN v PRk RRER H4 5w SR Gt ?%9%3Hﬁ§2€{s?a‘3‘e'%o%£¢f (11)

and the cover (1a2§ecai1cs§1ealﬁﬁgwghérvm@afe@wéarﬂaa%mfe@wr%hy eBldnAghsur f aces
(126A, 126B), to formrespectively a seal between the body and the cover

(12), and betoxeel2) hisoihaviag twd dase- (@@)scannicalm@ahmg/wfm_szﬁl%w, flA6B),second
l i ne where t e two bas g)se conLCﬁld 10 urface a and en the
connect or m rESpPeie %ﬁé?fg tgenihe Redyan B&PYer( QYRS they FBET door

23 t) I id
fnd def ﬁQQZ‘gﬁ%?%“>oF’dcon PRESID 1o S0 e bging %ﬁ\(” ?%Sr?b‘f."ﬂ%?? S

connect do bcnﬁyfaééls]:)leanahd:over (12) for a system accor ding to any one of
the preceding clains. 28. A connector body a system according to

any one of cl ai meWhen @e sounectay body (N)clé\ff‘égag@iﬂlﬂ%@ﬁ“éﬁyl rart @) andthet em
according t Qnﬁé}ydo%ﬁgz is %ggdggg vétrlll dﬂoégver cﬁ%d ﬂeé ﬂ?stt QR&’ séc%hdtl @é&lﬁ&ﬁé ng a

mat eri al between t 1'nsi artrre usSing a system

accor di ng t andniefiaee 1ok oflcahfidente (21329,1260).ch corrprl ses: 25 inrelation to
a conpartment having an interior (20) and an exterior, and a wall part
(21) of the conpartnent havi ng a door opening (211) therein passing

cl'osi ng e Fioorh SpERHERY 2T Tytkelel Bt T e Terel b RF 485 6 d55iptead

fromw thin 8y one of the preceding claims.
28. A connector body (11) for a system according to any one of claims 1 to 30.
20 29. A cover (12) suitable for a system according to any one of claims 1 to 30.

30. A method for transferring a material between the inside 20 and outside of a
compartment using a system according to any one of claims 1 to 26, which
comprises:

25 in relation to a compartment having an interior (20) and an exterior, and a
wall part (21) of the compartment having a door opening (211) therein passing
through the wall (21) from inside to outside and with an outer door (22) closing the
door opening (211) and with an inner door (23) being openable from within the
compartment;

30 providing a connector body (11) which is sealingly engageable with the wall
part (21) around the door opening (211) from the outside of the compartment;
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conpartment; 30 providing a connector body (11) which is sealingly

engageable with the wall part (21) around the door opening (211) fromthe
out si de oafovhersepnpartnent; -31 WO 02/17332 PCT/ EPO1/ 093BAT/EPdien9ssinnect or
body (11) having a connection port (13) passing through the connector body

i de f f th
Commect o body (i corprssonaily 1 P A 2pRtkehion Bai i) Resdite BRSeRlne nei e
fac ng i deoftfecioh Boap LI THah ab biad ﬂaéiugasnéfa@élltoow &{m@@%ﬁgs&ﬁ&ébf% t he

out side facing 5 side of 'the connector 1) and having a cover (12)
renoveabl y ooamet@bbedpill); the poonimyvingan bmdlyolqenmg @i32) whitlehinside facimgint ed on

I d h od 11 dt th
T TR T e o el T
peni ng

7% 008N SRR ek PR 11 1) ik RELER 2] AR L e

outer door (@2donaéctdhibodio@n) mewtﬂw wikhlhowadied eﬂmdmedtbﬁbodwmﬁst or body
(11) with the wall part (21) with the inside facing side facin

i nterior (263alesktothe cews@:rtbﬁém(l1)ra@déa@élmrw1@h§@gxongecﬁ¢requydé?) ﬁms (23)

h |
part (21 . PEengfie e et S i o L1 ok PoeGRF O of ek e ™
cover (12) ftddnite BRGhASSpehit@ dTahd o@ffrohh&lecal\oﬁbmnéﬁ@umé af déﬁszo(l12§ 0
engagenent of the connector body (11) with the door opening

been expdsed to Dp@lmgwmermrsiuoréZE)mfdhe toer cqmnh@)(a%él) andpmﬁagmgghd he mgezI

d 23) to th ve.t he enga ove 12 rom the cqonnector body

((ﬁ; go 2315 ?@H@Ergg’ﬁdif KD, ﬁéﬁﬁ% i ﬂé%mdpéaq%sx dRfasing e 20 (20)

of the co i ner door (23) and transferring a
”szaeei;%?ﬁ%f%@fw

material thro romthe outside of the conpartnent to the

i nsi de (20) of thﬁeasahlpaangmgng ther indercdoor €23)ewitR the3dove A(IM twied thecording to
claim 30 characterised ]efs a subsequent stage in_ which the connector body
d

(11) is renBRECIF ORTY REDdbrpgaeedtith the fralimash(21h torormaneadliagleor body
the cover (b3 erd e Budddorat auniiht pRRHAZ] IREerclBer It e il 11
(12) which prior to engagement of the connector body (11) with the door opening
(211) have been exposed to the environment outside the container,
operating the inner door (23) to thereby remove the engaged cover (12) from
the connector body (11) so as to expose the inner opening of the port to the interior
20 (20) of the compartment,
opening the inner door (23),

and transferring a material through the port (13) from the outside of the

compartment to the inside (20) of the compartment or vice versa.

25 31. A method according to claim 30 characterised by a subsequent stage in
which the connector body (11) is removed from the compartment, in which:
with the connector body (11) engaged with the wall part (21), operating the
inner door (23), with the cover (12) releasably engaged with the inner door (23), to
thereby engage the cover (12) with the connector body (11) to form an enclosure
30  that encloses the inner opening (132) of the port (13) to thereby isolate the inner

opening of the port from the environment outside the cover (12),
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t her eby engage the cover (12) with the connector body (11) to form an

encl osure 30 that encl oses the inner opening (132) of the port (13) to

t her eby iwobz1B31 he i nner opening of the port fromthe eP@T/EBIW®BEL1 out Si de
t he cover (12), -32 WO 02/17332 PCT/ EPO1/09381 sealingly engaging the

i nner door (23) with the inner surface of_the || part (21) of the
conpar t nent  ar oustRINEY ¢RSARIng the, mner §%0f1()23) W&FE%H’&E{;?‘}Y&QFW%@%W Pedor

val | part, (35 R soritaimer s BOUADUOR R gRpE ' 0gg70 () Tromihe

dis-engaging the inner door (23) from the cover (12),

dis-engaging the connector body (11) from the wall part (21),
5 and closing the outer door (22).

-33 -



