; TUW3e| | F@®T SYSTEM FOR PROVI DI NG COVMUNI CATI ON BETWEEN THE | NTERI OR ANL
THE EXTERI OR OF A COVPARTMENT This invention relates to a systemfor b
provi di ngwomanuslzcat i on between the interior and exterior pofi/EPOveIspRES t B /
In particular it relates to a systemfor providing transfer of material,
parti cukggiey PoR ipguvrhInb edonsesTcalieon BEEWERT TBEANFERIIREAND ITHBf EXTERDORD&F tArENt
whi ch i scaMrarsdmat or conpartnent, e.g. a so called "glove box" , within

which is a sterile environnent, whilst nmaintaining a seal between the
interior and anbiBH$ inventdon lates toragysteghios Pradding qQapERwicasion begygen the k

Goubl 6 toor Prafand £RPAOEESs Slmpattalerd: RloarliChiel ¥ kifelo p WM (041 Thg 1
rconnect t ogqirbﬁairfngarﬁmhia@m,s%arﬁaimrm aViqaf, detvidehehd fiersdramd! e
, environnent,” when the connection has to traverse an anbi ent environnent

such as fhe extarivs ofi arcompartmentiwbichtiv ay isola®rcopgRraent,.gca ss called “glaveem f or
*doing so. Therg are, particular difficulties en it is desired to transfer
2l ourd ¢ o it hich 5 flerfe snvironient SOMBE Retminies Tabbdve the
interior of iﬁ@ﬁﬁzﬂgﬁd Eﬁﬁﬁﬁf&ff@ﬂg&rof]tﬁe &ﬂﬁﬁ}uﬁ%ﬁte”ﬁ tend to be conplicated

e che

and expensi ve. ere 1s a need to provi ap, sinple, reliable

mechani sms of t hiMormadl, ancditiogk spdiemds usdd fobh erapsfemsaottthisnysd) tihwlving aho
provi de such a nmechani sm _ Statenent of Invention According to this

i nvention a @?\@t@%oﬂlﬁﬂf doyhlsetoor ﬁgéngﬁg}qnht”élﬁrwambe diffﬁwlﬁ@sfrwhm Wéht to the
navi ng_ 4°GodP R RAbeHIPs et T80 cBardhely o B e WRs RSt o

outsi de; a CHRIBHhSHL, MIEH tiecdnnBdlon 996885 ah hRBicnD EntntiedEsth dshe
conpartment with the wall part around the door opening; 25 a connection

port passi nghe htmosghere lof adaboratoryo rUS 6 B53203 rdismboses 8 isgisterhfor dojngsof ace to an
out si de faci surface of f. pnnect ar, body, . t he rt having an inner
openi ng on t'ﬁ@r‘? RIS RpLt “3?‘5 ‘hgﬁéﬁlfé "@?entlhﬁ @8&%3’( B?‘E)Sg‘?fo%/ﬂ%lﬂ@ H5t er
openi ng on the,outside f sl P%hﬁﬁ r . [

renmoveabl y rr%%ﬁ?g]g é&g(r)\ ?%Ie&%] nnec%ﬁc)){r0 %nggglefig@ngﬁﬁr}ﬁ}&;ﬂ%géﬁr g‘aﬁ%}ﬁ%d on the
connect ds5 bddyowrssysemsednd o bédeomplivaestt and dxpeiysiveid t oget her with the
connector body fornms an encl osure that encl oses the inner opening of the

port to t hekhews is a Beesite provde heap, sigwis. rglisfile meshanisms of this type

envi r onnent tsi 0 X ter r..of the doqgr opening which can
seal the dooa(r?l'doa?)leo(rizJ eﬁgggﬁh ﬁfggegb%gxgﬁ?og §59§?qv6 ?‘H’B ac%‘ﬁ(ﬁ@&sg} body to be
engaged with the Statédmdnt'of Ibdnltioan 5 i nsi de facing side of the connector
body facing the interior of the conpartnent, an inner door which can seal

t he door openi ng A¢rdrdisg ¢p drisbivention s systeanh forcaompestingshe inteniat dfa r el easabl y
engagea? e wth the ﬁg)v&r \A{éen tpﬁ}gconnector bodﬁ/.i s engaged with the wall
part, s@&'t hat T hREmeRh ), e SETOL T he compamEgt ¢COMPHESehy renove the engaged
cover fromthe coiwespaft P coipaifindn® hWRE 3 AobP BpidihiE theld jhg of the
port to the interior t(':E))f t he coo'rirlgpartrrent, a%d soo tﬁatiﬁ]%\hgn Ié g%gig; with the
cover the i rthenughdloy wah dicsn wiside toloatsideyer to encl ose the parts of the cover
which prior to engag@mant gékt he connector body with the door opening have
been exposed to thh RCIPT Boetsalingly sngrseable frasmthe quiside ohthe comparsreat e
these fromthe el ?irthO“%‘HQhec‘%rﬁ}a‘{PHﬁg}' 15 Conpartnent. Preferably the

conpartnment 1s an 1sofator tor contarn a material in isolation fromthe

out si de 25nbi ent  ersonhectit Yort Passing !throukk HRWNKERBEBSdy RentR thiife gt or .

Preferably the conpartnent is bounded by wall parts made of rigid metal or

pl astics natFfags to 3 eytside facjng swafage of thepenneior bodyhéhespart hpdng an omer i ses

on 20 aper ! WiRnRR U B8 iR alhg site' gt Y WhrleliSr ¥3ay aRFES olteP Bpenify Syt 4 *°
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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The conpartnment is preferably provided in a known manner with internally
extending | ong gloves sealed with the wall of the conpartnent to enabl e an
oper at or woopavEspul ate nmaterials within the conpartnent ardTiEROD@S8At e t he
system of the invention. 25 Connector Body. Preferably the connector body
is of a generally tubular shape having an open end whi ch when the connector
body is engagzebyvisolatetthe inuer lopgning of theqwori from thé:enviranmany outsidetthe
conpartnment, i.e. being an inside facing end, and an opposite closed end,
and the par €O%: t he connector body adjacent to the open end conprises a 30
tubul ar body sle r &0 r j rface
which nmates wt h%}zg%%er?rd gzsngén I )rgéjbfs]g T %gﬁ:ﬁfcgggg%ftﬂ?ﬁ%&vgﬁ ?Jdéér%d?ye. g.
around the @peMabRpenilloy: thSeehinettorbody to B€@hiapgd switf the evallBparc withranse a
sealing flange mating sealingly with a corresponding mating surface of the
wal | parf arnsidedfacing siflscof tbp eennegtor body fsing the priegios g compaimers i bed
above has such an_external sealing f.lange at |east .partl round jt.
Preferably the séﬁl"i“ﬁé @PBWS‘@%ﬁé‘E%galéﬁ%g%% %p(?HFlgaﬁndflf 8?18@’ u‘?’#@ﬁlé‘hﬁmi ch
mates Wi th RuRneenbAS AN REaSHIF aPoel Gah tHBESVE WihtRE BortlecloR 8ot |
part, with a cgrrpre55| on seal, €.g.”a soft resilient, e.g. an elastoneric
(rubbery), deedgaped withithe waHtpasteso thae thedahemdpos cah he eperateddd eheabbyy such a
coni cal flange surface tapers }rir)]@t e direction avva%/‘I from tag,cl osed end.

Cover. 10 Premeysiheengaged cover § conngetos bafy $0 A% FXpese g JBNSTavi ng an

open endwhi . VeL 1.5 i e ces in
t he oppggi té’f’?ﬁ’ﬁﬁggFF{S&%{gR’tﬁé %%%ﬁpgﬁ%gg?&fp%@mhﬁtdgﬁgng{\%whgﬁgg%aﬁregpposi te
cl osed end, wittdthekevérahé iafer dber salkewittd dieaser tot ehclole tiengittseifdhe ooNer i ses a
t ubul ar cover sl eeve which engages with the body sleeve in a tel escoping

manner. | n dhith pdreiocpgrgament ok thegpaneqtor basy with the doos epeningfiavebesint her
external but prefergbly internal within the body s]eeve. The dy .and cover
sl eeves pr efeé$%§5f1$° es%wérﬁaﬁ’ﬁ%t Psie s°°B?PaF‘BEBg%‘E4 Wésﬁate&B%SF?ﬁ?‘ﬁéhf‘scr ew
threads on tiefy: 6 @t ebaPhdmihere is a conpression seal, e.g. a

conpressi bl e el astoneric seal washer, between such body and cover sl eeves
so that 16he i nt elCompaftment engaged 20 connector body and cover may be

isolated fromth ient environnment by this _seal. For exanple such a
conpr essi on seal (i)ﬁg{}})@ghﬁ‘rei@gmér@?ﬁ IS g i5Rlator for,gantpiging R MAtEYAlIAG| ed (e. g.

ca. 5) cont; . : i ii’ﬂnﬁﬁi' | AL ‘;ﬂ[% [ £ e
connect or bé%?/ﬁtgﬁg*élg\?@? 8@?@2\%@&%@%%@ eté-lggg%gﬂ%/%be @Epglrs@gsth he
surface of qsudatst. Rreferdbly the/evigpangnene is Ebundehby stalltpagts swideateigdd nichs
seal ing washer 25 to forma f%ood seal . For exanple such an angl ed washer

may be a corfir @dastigs watesial. Rrefezahdy) thei dagr wpening i thervwalhparh gomprsesner (e. g.

the covey) sl . | | eeves t the naryow end of the
cone ise2 ri gﬁ@%\ﬁ%%%ﬁé] E%é%ﬁyﬂ?é@% %W@Yﬁﬁgﬁ@gﬁgﬁe BBG%CIIQI ee%l%ﬁs the two
sl eeves t el exeQpepafieRhhRIpreforibly provideddsn SUtdod@emaXinet RAtHCIRRIRALOr body

sl eeve (e.g. the inner surface of the open end of the connector 30 body

sl eeve) whi extengingdeng ghones sealedavith thef walhofihe lfomparmeninteyenable antoperater
correspondi ngly angled, e.g. correspondi ng coni,cal, surface to sure a
good seal iggﬁéag{ugqt%matena%g{mg@rﬁ%(g?@pa gxt 2 §o opsrate ‘ﬁ?ﬁ?yﬁ%‘n[ﬂ?g@q ded as
repl aceabl eiﬂ?énftiéP.Of the system and may be made of cheap plastic

materials, suitably plastic materials which are capable of sterilization.
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
-2



Port 5 Preferably the port conprises a rigid tube passing through the
connector body, e.g. the closed end of a generally tubular connector body
as descrivwe®d2amaye, preferably extending on the inside faecrgpsi/assbeyond

t he open end of the generally tubular body, preferably being coaxial wth

t he tubul ar body. Such a tube typically has outer and inner open ends
respecti vel YefipgRufffcd May 0mptites seulidg fRRge hiasing gedligly'@ithiatrebpdnding
connector body. "To isolate the interior of the connector body the outer
open end maymakieg pufacedeftheiwall partcaroend the dooy openingpSuitablyl aihodyrsledverasbl y, to

facilitate the | f f a liquid bet the interi d exteri f
Lhe compar t AERFDER 8o s sh Bheeral sraie cange arigsdpadly fO80EH Cnos 15 1o

-a flexible Wolj ﬁ@mgm ' NS i
| abor at ori eté’?a&&@ S?Fﬁdg% %%dréte hfagggo“ gl toébgéﬁé%tge“mbﬁgt% hr outgﬁwtlﬁ%ea

connect of beditedpondingtconcavesiodieal maiimgpsintate of the wsll ipaxtj ehithfaacommyessiae,
havi ng one or both of its open ends connectahle to a flexible tube. A port
in the formsedl, &gech saftrpsilient; e:8e anglastomeris (BMbpripessrling Washadietwesp they one

noul ded piece. with th or dy.. [ i e .y 20
conprise an SB”B isﬂg&?ﬁr %863%%#}%3“88%%8{%* h%&%ﬁéﬁyﬁg&ﬁq@{]@]ﬁ@ﬁ gi d tube
may be conngg,ta?qmneﬂg}d@géd%gni ng through which a rigid tube nay be
t hreaded, preferably form ng a seal between the exterior of the rigid tube
and the openi ng. Goveer Door Preferably the outer door conprises a plate
part which seal s_against ,a sealing 25 surface of the exterior of the wall
bart, " pifif er abl y FAGEFAVDE (1 QURrisal 285U TOWAT shap byipg au ope end
el ast oneri c Wagh BRt e eN;istn ap réongéﬁ £ Lds iR3hd fe OUt €1
door may be ret a\?[r}ee% agai nsltS tﬁaeéy\f\l/alﬁggrt y ?oir;&g(grrpslle féo(r)l ent?onal
cl anpi ng neairectidi f the aptry endref thotbedy dizeve, may aneopposite cdsedyendcam/thbl e from
the wall part to facilitate w de openiegg, ease of access to the door

¥R

openi ng, andartips thpcuey adiager to gie qnsa BPrises »wpylagicover sieevaathiclhart . -4

| nner Door _The i r fre, | n. i rtant f r f .the inyention and
fulfils a ndREE™S 5&3 &'ft&%%?%ﬁ%e@% lgranégegé%nég Pﬁg{'%e?? g‘l"iho\ﬂ%ﬁ%(’pﬁ}gef erred ways.
Seal i ng 15he edppieneReetdver SEavelifay RStidfr RferRe HOPpRAEGEBIY! ifteial Withid he 5
conpartment nay be achi eved by the inner door sealing against a sealing
surface of thebddy dedver Tbé bodieanhtdvep aleeyesiprefesatdyp hlso wngagesbycmegnsedsi on
seal, e. a conpressibl e, el asto%r;ings washer, between the inner door and

g.
the wal | parESPEBIE: G QAT IHRS SETTW, SR YT a sealing surface in the form
of a sealing flanggfedipld W LEorRstEidiT &al, Wi cf! BRI eYasl a

coni cal flange surfaece Wé‘ﬂ rratoes W%s{l%{ aal’O %or?@g gﬁ%@%ga%dtﬁ?éﬁg%gﬁlrface
of the wal | wmhér, betwdenauciobpdyeasi cives sla¢ves gowhat ke invaiovesfrthé bgmgedrat i ng
coni cal _surfaces. En agenment of the inner _door with the conpartnent wall

may be BY fSPNRSE Y @A \Faven mawn be inglated fromvihe ambiens eyisenmest RE s on (i . e.
requiring b ' 1o ' I .ot he inner
door and wal%F:'npg?{ é)ka?)ltrl15 l%gu%ﬁgg%%'%ﬁg%%%ﬁlg‘}ag Oéé)?\t%gg%esﬁ@yge %ﬁgf)g{ltgtae such a
connecti on tshsllow asgled (ap. o@)5°peomact\suchact v that Pagitedingl reRgive alvve®ent

preferably operable fromw thin the conpartnment, for exanple by an operator
usi ng the atbiee eannecton badyhusl,eaver yigevesras gy Elescaettagashersforaendheral | of t he

b d . D i ded .w ' I
o1 aced w nadW s o A Sorve A 3RV 2tioR Agibetihe Sorshired A s ABRE SR Wi 11

cl osed- @ cuyb fornfh @¥be s&); FeexaifIORRhAng A WaBEr RAY be anon]claﬂ¥ Ut eM
i nside the conpartnent. Preferabl'y the i nner door may” be conpletely

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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renmoveable fromthe wall part to facilitate w de opening, ease of access to
t he door opening, and ease of manipulation within the conpartnent.

Rel easablwoengmgenent with the cover when the connector bady/EPst/@igiaged 25
with the wall part may be achi eved by the cover having one or nore
engagenent parts by which it can engage wth the inner door, for exanple a
knob or hook ext @hsabhyector Hodg aat eewst maydbe praviddedcas\replaceablespatsrafdhe
engagenent projections or ribs etc. on the sides of the cover, so as to be
accessi bl e Wystempandymay beseade af cheapplasticrpateriple, suigbly Mastisgnaedasded wit h
engagenent ans_which.en e.t he above 30 nentioned engagenent parts) of

t he cover. abﬂﬁé@@ﬂ%%Ppﬁggﬂéuﬁp'the i nner door with the cover may for
exanpl e conpri se pggt Ppi ng nmeans, for exanpl e rel easably engageabl e gri ppi ng
jaws, which may for exanple grip an engagenment -5 part on the cover.
Such an &ngagenemrefardbiystherpaiol eamprises a migd tube@assing thyeugipibe somaectyy as to

t hereby renmpve the en ed cover fromth onnect or .baqdy so a 0, expose
the | mmer - oDBRYEcReLiben 6h Of b sehaih AL COBectird g 45 SPIDRT 2o%ie
engagenent i : : LGl 5
cecure engagCrionD, ol s tanial RE il Gaf BUTITRY oth UL LB Pre
engaged i anﬁb\ﬂﬁwodprﬂaﬁa’abl@ Helrgy cvaxil wathcthé lsbudrrbodgt or body to be

di sengaged. For exampl e the_engagenent neans may be sufficiently secure to
enabl e a cover arfychkerueectypicalpdgs pyier ard MpeHPRM and saspePively epeacedict o be

I'led Lgngitudinally . e i fri cti foa.co i
Pea *hetfooiuiinant anf, RBRE fir lge S¥BeThadclE, ool b Mle B SRIRE TS L 1y
means of t hRoARQYR-UHRY thOb@er é}férﬁéﬂdtxﬁﬁ)eﬁéﬁmvﬂw With hickdshay, leyg. iaf cdphg i nner

door engages with the"wall part by a bayonet connection then the engagenent
means bet weeiug.he i nner door and the cover may be a nonrotation coupling so

that rotation of the inner daqqor to dis-en  t bayonet .connectj on causes
t he engaged coverﬁrngrqb&’éPefa‘Pﬁ@Eq wagﬁg?ﬁi‘l}lﬁﬁ&m e IferaBalGsyl ts in
unscrew ng e '@%F&&% t or body
- and vice \%fé(}etsr%?ogggfégr y t gﬁ&a@g{r?\é?%gghﬁ%&&%ﬁ&an %sré):aglw reads may

have t ha5sane affidxible tibe, blgarofwfeenyﬁé bemawwbr used fluid) agisfervintliibdreries\n@tie door ,

the same rotational novement of the inner door which causes dis-engagenent
of the bayorfexmebpagds psigid Biberxicadipgshenghile conneptorbedy BpaUtdpwsidpgages

th 2Q. t.h .1 h d I - [

L oo bSR30 35 by DR 0L e o o BB B e v
whi ch prior thQ RAGAGAITRNA firt idehe ¥R O bidth PAGII bé thay ReRAdly PORAUAY have
been exposed to the environnent outside the container may be "achi eved by an

i nner door \ihiegtallydmone seaildedsriecet With thet connéetor badyl. Alwgaatively thbporunai de of

th to 25 I th t f th . If th [ f th
above. ddlcr i9EPr{SE BIORFRIER SFEuElh theihomner OrhOdY, It Shh R A DB BRGPH of

general ly cq{.r JalrTal V. ﬂﬁeﬁhﬂ%‘%{' i i ver the
cover. For cel%adr%r’p?llﬁe sd?ﬁéaads eat padrﬁgﬁmh@gaggﬂﬁfgﬁ)ge\gﬁ%f% %éataﬁ(g’ul ar shape
havi ng an opeefeeablly farimiig wiseal betveeennixeexteior of the eigidiodd and tthe dpgemingal | part
faces the wall part, and an opposite closed end which 30 can fit over and
encl ose the coverOWEPOKe sub- assenbly of connector body plus engaged
cover i s engaged wi d I fL0 e i co ment ,
and internally co%i‘f:%e?%l%l ghec@gsre é&?{& 8&%ﬁléésex fé&n%&%?%ﬁ %Fgelg 3&Qﬁﬁea éc%@ﬁ . -6
Such a 9Beatdurfase bf theyexeedr of tRUWE bire, HRYGEbIY la@aiaicd @fpreQforPaat, e.©fa t he
cover which prior to engagenent of the connector body with the door opening
have been exqoopsessibie elnstomaric mashernbetonges itheeplatecpacioandahe meHipastnd’heo i sol at e
t hese fromtr‘]_ﬁ i(gterior of th COHE? t e f q_?bd?scri bed above ai or

adj acent to quter oﬁéﬁ“agn% Tefained aga e wall part by for example conventiona

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.



5 the sheath part, with the bulk of the cover enclosed within the sheath
part. The inner surface of the sheath part and the outer surface of the
cover mawobayeryespective surface parts that co-operate tecpmprei/oBsa
non-rotati on engagenent, e. g. the respective surfaces nay be pol ygonal or
may be provided with co-operating projections, e.g longitudinal ribs. 10
Preferably al so Timerddgargenent of the door, e.g. the sheath part, with the
cover holds the cover in a fixed, preferably non-rotated, qorientation with
the inner door sdhgnererdaer isARdMIPHaRt featire,af ta davsationand fulfilsayBuyBReT v t h

the wal |l par

on' the coveP BBUBOL A BRI B RRRES S8 nea Tor the cover 1o

-engage the body. sdRin} theabolsieiRR fraMhe ﬁmﬁi&%afbeg%répeﬁMe%mi&méer may be

.

achi eved by neans of "a conpression seal, position so as to be between the
sheat h p&rt camgartinentanasebe adingvet by theimmer doorr sealing agaimst acspajingesurfage bf a
conpression seal may_he provided as ri.ng washer ,around a cover sl.eeve as
descri bed ad/Bteriof of o‘g?lr P I%‘i‘}%ﬁa‘ﬁ}ﬁé(Ylﬁl/\ﬂwﬁ?fan‘Fés‘%Beﬁgs%gnﬁF?/meesﬁg nect or
body and co i 1 . 0 1 &R 1S
conpressed éga%t\fx)eh%ﬁﬁt egglgséwégﬁgﬁkte e |Jr11%d§raarn o%?%gaaﬁég%ﬁégi h g.

conpr essi on deéiBhasi Ssealifg turfuredn alie foid dfl aasealing flamget d06ts e perithetdr t he
sheath part is adjacent the cover, Al ternatively the cover may be nade of
sof t pl asti avhiglt prefeaably dnolygdes aonjcghflangsiyriase whichgadps withfaor ned bet ween

t he cov and the sheat h. part. wh th are .25 compressed toget her.,

a1 ot ng0 modnestond Sttt e Wikt Sul SRBIRROS B R

adj acent t h@egdeen thbse Rthtiak chhRalsduekss part and may al so serve to hold the
cover tightly together with the inner door, for exanple with the cover
wi t hi n the sheat [EEngagement of thetinner dooc ovithr the sompaiment walt mag bettiyefocover and
t he i nner door, e.CI%. as, 3q descri Qed apove, is maijntained |n c]?oRr{Eressi on so
that a ti gh€X¥BRIE CORVEALOAIIINGADY SUELAS 3 BRYOREE GOIBEEion, (1.8 JTeayH &S RRtBRon of
body, cover ' r . re . is

erbodi mont , v RS and EIGHERA ochel BPAE 36 300V off FRf phftor

above- mefit i engapegenesm diy-ehgdgehmnt)smamﬁeﬂfawmg ar @npedtion\the GReNdentaayhi ch
when the connector body is engaged with the cover face in opposite

di recti ons, betsovidedwithjapeop gihandlpapreterahly operabledyorarwithin e conpri ses

respective t | ar ich_en in.a. h telescopin nnerwW th the
Cover sl eovEbbring, RESAmPL FYaf B083Rs Hnd e WP ET60Rishe TRPEEAL' L so
engage by negifer FheiliP@e!thy ¥alOfIRCEGHhpAHMEE Y Bd¥heRdeaPalehes bavi th a
conpressi on seal between the sleeves, there is a bayonet connection between

t he inner deoevideddwithlah appropriatelyuplatedywindolw, ar thel iaterioe of dregédmpiirmadnt and
rotatiogal novenent of .the inner .door and. wall part 10 for engagepent and
di 5- engag e, b o vide ithye)asedzsiregititalExisions oo, He-ResAs 440 9F PRSF Ob Heat h
part whi ch $6abs iAdad tRlcoparttidht Herepibly R i | 5 parts of
t he cover V\/n?ch ;;ri or tc?ogﬁ)gagerrent gfgbt*e clonér?gq:otog(rﬁmg%y W tlﬁgr?he door
openi ng haveemewablexipomdbe walltpaet torfacilimtenwide apehing deast o€ acoess & therdood 5 t he
engagenent between the inper door, and the cover is a non-rotation coupling

so that rot PFYREANG §3se PHABRIDYEGeN Withim thectompgsment bayonet connecti on

h . ; : |
h tacr ovi g of RHGSHSE ehhsbERS Firh BHCAREL whet fhe' ARt o OR enfildcoror °
body and5vi etV Seall pdremasnbe Aehie B el O e huling6neSer Rbrd diptgdgedtavi ng

the same pitch. 20 The outer and inner doors are suitably pernmanent parts
of the syst @artahy 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
-5-



may be nmade of robust netal conmponents. As a further preferred feature the
system of the invention may be provided with one or nore safety feature to
prevent tywe g2intsni or of the conpartnment being opened di r e®dyErovodise
out si de at nosphere. For exanple there nay be a nechanism 25 to prevent both
the outer and inner door being open if a connector body is not sealingly
engaged Wi t pafthm e cbverasich fiverigaptmenancing eaiblesthe dfines dobr eamiechani sm wi | |
bg apparent to those skilled in the art. Line of confidence seal. It is
desi rabl e t ®peratedisioj asio yiereby rmaysthe engagedcever fepm the qonrecter badyntd afence”

30 seal between the environnent tsi he. conpart.nent and the, for '
exanpl e st elf? FEPOSE %Wgngﬁg%p?ﬁzomgef%ﬁ@e cio&pargne%. achi eve this
it is preferred tiglenbhiRnien?8stwetn iCnAGadcor RAY WRECHVeAnal TR LUBAGEMY Dody
and the cover, (B) the cover and the engaged inner door, (C) the connector
body and5t heesat engegementathat suiipbletfercewar be dpplicdatodht heveralid theamgagedl 1
-coincide to define a |i ce seal. This line of ¢ I dence can

ne of confide :
be the spmm@ndp%too%%etﬁefﬂ@r!apa Gfonneeos bady foghe disengaset (o8 i nner door
and the eng%%ﬁgﬂé%g%%g_aﬁeﬂeﬁtqﬁeeln's%ﬂe §1ﬂﬁ?i§ﬁ?§l %éc@e t%eén‘ﬁﬁlt%% @B&Qd‘“eﬁ or

body and the erefore in a preferred construction the connector
body is sealcofiiciorngdade & formrainelestepingtsidedes tbfbd@ﬂledqmﬁidm\% aphatth t he
wal | part at a seal (C) around the door opening; 10 the cover en nount ed

on the connacg.agaipsuihieifEcimoicalcomprepdon sysh betwsen Beay. Bar examplel if (®) to form
t he said.encl osure that encloses t I nner ening of the port; the inner
door segps T rco%%%?r%dgtenga%eggx meggs Otgtﬁﬁ a %ﬁ“’&%‘%&&%"% ﬁl?“taﬁé’ cover
the inner dogn pagthfar¥ it fhel idBerCdboRen@dged wifttthe WAl pRt 6§ IbaPshet BEnMRBfiéS Of
the 15 cover Ich prior to engagenent  of the connector body with the door
openi ng havdhdiethe epgagesedt meanstetwenn the imrentdoou s the coher maypantnornt and to
i sol ate these f,romtfle inttﬁri or of the conpartnent; and when the cover is
engaged wi t HotaHen gapRling-sorthatrotation of itipeigdpar P diseRgage thiehayAtdtne wal |
part, and t | ' | [ . S
engaged wit h%%m%ﬁgg&g?sgg F\}}aesesngg S A)ei,Nh% t%t@?@ﬁiéeﬁav lﬁgﬁeﬁ%@gpﬁg@ée at a

seal |ing, aseshlishevuaseeningiofahe sorew cofiftionbetwiiegagLcbvepfd tHeScontgrsabl e
fromthe assenbly of the body and the wall part at this seal line. In a

preferred eriogdi-randtvigthesrsa. faeiesble thedhaypartcoanestionand seew heaegds may t he
above-descrih tel escopin | wth the cover.sleeve interpal to the
25 connect Orha&%&; sgﬁg&}é:,h’ g‘h@“@%ﬁﬁg}? crq.)(ﬁ'éf's edxgggecﬁmﬂiﬁhec rT®%s he above
ment i oned sh@gdelofafibhal hé\R@nlenf6f @ik ik dode MhechS@Bkes! dis-Bligalb8ma of tachi eved
by neans of a single conpression seal, e.g. a sealing washer, used to

provi de a sdmlyoeAconrectiento therebyqper theinntiodiyorabsd dikrengagesthe seretv ( B)
bet ween .t he cover d.the inner door, e. petween a sheath part of the
i nner d@br &ﬁ{faﬁ%%fa@s\}’@BY ‘%?Fﬂveﬂ*f eV?%‘eégcbf’lcg(Ye’Esﬁese seals (A) and (B)

coi nci di ng. 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 the container may be achieved by an inner door
which comprises 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.
-6-



Wth such a construction the |ine of confidence may consequently be a line
across the surface of the conpression seal. Such a construction enables a
single |iwe 0287332 of confidence seal between the connect @CTiEPdY9938he cover
and the sheath part. For exanple such a conpression seal may be in the form
of a ring washer around the cover sleeve, having a first sealing surface
bet ween t he cover Suhch $Heathcpartimay eeal aoshind the dowen qtoharclcse tionpartsest] the g
surface between the cover and the sheath part, 5 with the |ine of

confi dence seeer phicheRsion teagagement afihe fgnaeriorRady with thedogpgpening Bave t wo

cont i dence apeRtaPRid i RESHARERAr GuEaE e Lol At BolsEpridifio
-embodi ment i {heiifiteRaF bf el RRphrtRichf &7 deBribdiPdbolb) 4 driadfaceit t6 MY bk of
coincides with the line of a seal (C) between the connector body and the 10

wal | part5 athe sheath pait; withitbe bulkeofdlie coveeahclpsoy withindbesheath pant.ITheart and
the inner door. For ex le if the sealing surfac f the connector body
and the corrgglﬁbﬁﬂﬁ‘fﬁogg% *ﬁ’ﬁ@{b&m Bou ﬁé“’(ﬁ%ﬂelo(irﬁg‘? Po‘o”i'Fénaé'g?ﬁVEal fl ange
surfaces, an ﬁgg&t' t | r ) grnli@nc er and
t he sheath pgerst’&?)%’é? e |n¢1a\£fr§ tg%odro Fgﬁg:@sg&ggdr%i%a ﬁtgaﬁr)%le gug acé’s‘?’gt hen
the respecti e reqeegw sisfaictamag bepplybdnalyransebs privided wiltecs-aperatingne.

Therefore in this particularly preferred construction all mating seals in
t he system nBeyjecsions, esg iRigiudingkribs. confi dence, with a single split line as

tasher i o e ErSbARY R B e ta i top ol s 8k Vvt B EBe Logy
and the wal | caF hoRiI4hd E6ves Rk fixBY, Ikl%féi\ﬁﬁﬂ nbR9otaftae brieetio With A€ ini@t |

part. This may be achi eved by using a was i

er of substantially "U' section,
so that the g@eorsogtharthefntendodomay bpengaggd fand se-engaged Ivdthctha owall payt, ofitht he
"U , one linb of . the "U' provides a f]at sealing surface for the outer
door, and thé“%%é%fswﬁp'wg?wdc?ﬁf%eméﬁ’gfsﬁw H‘F'e"\%ﬁé’n"'-{?ﬁ c?‘é“@ﬂ%b@gyt o 25
formtwo oppgsid.gl ; '?r](g] ' SER iﬂ&fg: @?rf'%% ' ich
correspondi ngé}f/‘;egrr\énﬁé@fm onlrcf:égps’%ﬁg%ge gur aoé)gfs{o ﬁ%g)r?n ctor body and
the innet5door nmay seal betwdeswhngsheathi pagt fid the bbvetanpebd@ihidvae by faeams be
around the line where the respective bases of these oppositely facing

coni cal seal Phycempressian sealcpositiongd sp @s &0 pe betean the sheathipart andathe agverasher

is provided ' ODNPOS| aci ng base-to-bhase conigal sealin urfaces
to form seal %61 H%e@&%e%dotrrgdgégg{'?\?&g%cf %@%lcpgxaaqsﬁlogﬁaﬁtrﬂg %Wgﬁearasbody
and to form geilg wdsheGOWRERA cbbiér sdivk aPAbdcridbd abdie, iR PbsifloR suchbhih a first
|l i ne where the two base-to-base conical surfaces neet, -10 and a second
seal i ng was hathen shepsubrassisubll of wernectdndbody anéd cover iH engagedavithithe sallgrartal so

havi ng t bgse-to-base coni cal sealjng surfaces, to thor.mr sge tively seal
(A) bot viln TREOBBIIRperlis cOmpisssed.beiwps) tEEPYErAT e MR SPOL ALY 1 ho

cover, W th g 3ecafifpeisitn WAL iEpdsiontdar Mo SRk Syieas | f meet,
and when the 5 connect or1 body S|eps enélaged@lw%& t he waefdyggr%tﬁhg?lg{et%gﬁlﬁnner
door is engapad ismdjicenhthecxover., the first and second |ines coincide and

define a line of ;&nfi dence, Separate Parts The present invention further

provides a combin 'ie@‘i‘_tlﬁ?lyébﬁ Revar sraydesapadmel ¥t elastie mageria) s dhat adight
described abgygnredGod Maf i€ RHHeH BEtvi¥in T cSRFRAA 8% 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 -
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a connector body sealingly engageable fromthe outside of a conpartnent
with the wall part around a door opening of the conpartnent; a connection
port passveg/ifspugh the connector body from an inside faBPCHEPeU9BsIce to an
out side facing surface of the connector body, the port having an inner 15

opening on the inside facing side of the connector body and an outer
openi ng on the othesioaregterchasdy and fover are hoth-ofihe aboye-wekjoned gepgrally

renoveabl y unt apbl e .on. Q . i t.ed on the
connect or bglg’ylz‘pairé @8&?&@&“@&%@%%@%@3%@%9’%@9‘%83@?‘#%&%9’;‘ t he
connect or  baghh -t PG/ tAE cE¥tt! RS inppbie dRtioRs thd ft@.péd@iﬂ@renmgt ﬁﬁtsocff the
port to 20 thereby i1solate the inner opening of the port fromthe

envi r onment thethody dad icheerccomprised hespeative mabudar éeves whiohi esdgsgeainconnect or body
and a cover suitable for the above conbinatio n rovi ded .i ndi vidyally.
These cotbi HAGSCOMBS MAMERVER s eRYST elseYeoW R, ego«greﬁp%v&,, aggg}&lrhoé‘yﬁﬁgkagg.
25 Preferre rﬁ%ﬂ? {aekt ﬁl_ﬂ A ihP b el ad nect or
body and eogﬁﬁg&g@%ﬁmﬁ&@ﬂg%g@ a ovle)fl ggrégfo‘phxz.\ghg_?;feé systaggnegf t he
present i nvediehi, Wit ovmprssion el detwezntii sleewed, di sposabl e devi ce,
conprising the conbinatjon of a connector body and cover described herein,
30 which may be thseaiisimbayongs saanegionhetween theinngp dgorcandswall pams gequiring

conpart nent . 0. i,sol.at.or .provided with inner. and outer dqors, as

Goser bea nbpdi freisfile 15RRiRHER B Yoatitnbinb et o g 4t A VL8R o e
and out g de ffer@ageiiahdBRlengdfnényst em - 11 is particularly useful for
the transference of a, typically sterile, liquid into an isolator whil st
avoi di ng t he neethetinnemdoovdompriaed a genedaltyocylimidrieal ,shedtle paxttvehickeseats whi ch
woul d normal |y require, degontam’ nation to nai ns:ﬁ?fi n sterility within the

conpar t ment 28HRS theneutside ohfhs cover teenclnse dhspartsRidhe FOYET HEFRPIEPEIOf ur t her
provides a pgeihod.fo i . ] : I Q] n the
i nside and outsl eetoéf tgé g@%&ﬁ#ﬁ'@ﬁ%’ %Vl}{sfft?llg dg@s%%%ler% %@egggﬁéﬁggyﬁéﬁgi n.
Typi cal | y t baviftriniedd oofsideltRe comeinet,on conprises: in relation to a
conpartnent having an interior and an exterior, and a wall 10 part of the
conpart &nt havi H§ engagasnens hervaey therinner doqraandithecover dugmondetatien | from
inside to outside and wth an.outer door cl.osing the.door openi and with
an | nner _doSPiRE 55 Bayeotaiof e BAE et it 18 HEtet e Bl PEefing "
connect or beglkeyte EhghgedS @kl Rto(ate RIREARAN i Mk idhel B6oMAd reBdlldinar ound the
door opening fromthé outside of the conpartnent; 15 the connector body
havi ng a conngre¢wing of dhe sqrew siongectibn beiyeen lilke cavenend the dondsctér mdlyan i nsi de

facing surface o an oytside facing surface of the connector bod t he
port havi ng 33 VICANEFS2e ﬁ?aﬂan"&rﬁ’o tipp ap g‘?%&?"ﬁg"'g‘?ﬁga&n&tﬁ%s% Rct or

body andgan out efpeRGRER L b Sy f or body
and hav?ng a cover Pe%vggméﬁﬁﬁﬁﬁkgﬁgﬁﬁ e cg%tﬁgﬁgﬁkﬁ%%&% whi ch
when 20 noumndaydbeanadenef bostandtal cdmpdyents, seal ed to the connector body and

together with the connector body forns an encl osure that encloses the inner
openi ng of the pé\,sta er preferred 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,



thereby isolate the inner opening of the port fromthe environnent outside
the cover; opening the outer door of the door opening and engagi ng the
connect orwb@dy733> with the wall part with the inside faci rgT&EPABOMRSELCI Ng t he
interior of the conpartnent, rel easably engaging the inner door with the
cover when the connector body is engaged with the wall part, to form an
encl osure bet weefTotachieve s itde prefemmell thatthedings of Hhetseals betwren (Abdhgart s of

t he cover which prior to,engagene of the cppnector -hod i th door
openi ng hav&o%%ré%?%gﬂ%ﬁ{eoc Q’ﬁ’é @516‘}9%%%&)@6 eBﬁ?gffldBn%Hgo’é’ @gﬁfﬁer , -12
operating t ' ¢ SSPER r t he '
connect or bg%deg%?gggfgﬁ%%oéggpﬁg’yﬁne Vtg%gﬁﬁ]g of tﬁg&goggtpa%%quhe
-interior of coineideaodafine®iine obpaifidegcd deal.i Thielingl obconfldenseccanrbenthé epliti ng a

material _through the port fromthe outside of the conpartment to the inside
of the cdnpdine berveen the,/lineof he seal (Bhbetwsenmthe inngr davnapd she engaged eay¥ster ence

-of aliquid erial ..l i ase | Lavol ve step.of connecting a
liquid trangr#@&hetl&begft%g(g#g (§?b%t3lte§n (k)}%eééanéﬁéagr %qd\ﬁ'taryglk}g%ytaﬁ PAhg i f

appropri at e connqyejdicreSt@lprefesied ohstAREOR the sUdRSAtot Body ib@edlingly d source or
receiver. The nmethod may invol ve one or nore steps of sterilisation of one
or nore i ndiengapaable from theoputside efrthieicempartment with slie welhpasnata selddC®. The

met hod may invol v subseguent stage in which the connector body is
removed froffqued g r‘?H’?EPL‘Lg; whi ch may conprise: 15 with the connector

bodyengaued W t g I chln BiineeaWPRR Lbfibcl oI keallRb ydbthebige cover

rel easably engage e I nner door, to thereby engage cover with

t he connect Godpacy séad (Aptorfoam theghid enclesirbahatenclosssake idier bpertng opei ng of
the port to thereby isolate the inner opening of the port fromthe
envi ronnent P8t si de the cover, 20 sealingly engaging the inner door with

openi g dr 5. eng s gt Sest e R dodk'opp e 3 T880 (EF Mng Bl henBy S8R,
connect or bagl/cdvep Ml iife@dr sBa§ withch® 8o at B%eﬂL(B?EO SRWMse tlf\’eS?zlrfts $fhe et hod

involves the transfer of a liquid via liquid transfer tubes, then the
subsequdht sougrewhialy priov & engagemensroféhe canmector hody withithodeorl dpgoing laveansf er

tube fromthe port, in particular any.such |iquid transfer tube ichis
connect ed 't e?’ﬁ‘éxﬂoﬁ?ftp ﬁﬁéﬁ?’ﬁ@"%?mﬂ'f 1G5dne co %“‘BF?W&‘B&SI‘SQI?{GI%H‘?'
application : & A&yl nvention is likely to 30 be in connection
W th conpar tt?rééﬁlﬁégﬁ)vﬁ?f?&u ﬁaar@%a a stt’eri le interior to enable sterile transfer
of material intoaaddvientthotovehds expaped withrnthe wat)\pasteand the iaystdoor iy be used
i n connection with conpartpents having other, kinds of sensitive interior
-13 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 body and the cover comprise
the above-described telescoping sleeves, with the cover sleeve internal to the
25  connector body sleeve, and with an inner door which comprises the above-
mentioned sheath part, the line 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.



environments, for exanple containing biologically hazardous materials such
as mcro-organi sns, viruses, radioactive materials etc. The system and

met hod ofwohia7isevention will now be described by way of @CAMEPOIEOSHIY wi th
reference to the acconpanying drawings. 5 Drawings Fig. 1 shows a connector
body, cover, and port. Fig. 2 shows a wall part, outer and inner doors.
Figs. 3 to Df confidense seatbeiveen disecannpeiar bodt, Hbe egver and tiepdeathipardeEr i pti on
10 Referring to Fig., 11, Figs. |A.to |E show.a sup-assenb 1 all of a
connector  baale suih g SpmpsiSion e vyt e e HER BER SRS FOoRLEET
general ly t %B%ﬂeﬁgﬁﬁﬁm%:ﬁﬁﬁgeﬁﬁlg%ic@B&v&ila@ﬂ ¢ er W thelddfingesnect or
body 11 is engaged wth the wall part of a conpartnent (not shown in Fig.
-1) faces i ntbodyhand another gecomd sedlmgemmiaae betsveen tenebvesd amhthesbeath tpartc| osed

d 112. P 112 of d 1is i he f f d | d
et or nal Ssoaithijere e SORTAERSE Seal Betmeen BRIV GG 62T FRIPDEw  h
“cOr T eSponi g b NG yA6Eectha] BE IBLI 1BRK LoALAUIELAS,APRE 13RS N9 of 2

conpart ment (ot shown seal 1 ng ange as a convex
coni cal fl anggfigsnck accinikhe tiap abkr e basdsingetW t h a correspondi ng concave
conical mating 20 surface of the wall part. The cover 12 is of generally
t ubul ar shape haJnrilis preferred emhedipent itHs partignlarly trefergd dhat this lige ofigaged

with the connegtor body.11 faces..n the ite difection t he en end
111 of 't he BOBGAeREe Chimbish wifiBE tind of AGedC hatvesh he3imeot Body Tl BE S, oy
adj acentjgt 0 &ﬂ?pﬁ,%ﬂ%ls@ﬁﬁitﬂ% GG d SQF () béthebRineGPUPpart b€ inder and
part 124 of the cover adjacent to the open end 121 al so conprises a tubul ar
cover sl eevalooAsFatexamplanif Eheysealifiy sindadecdf\thes tameetot bddwant thever sl eeve 124
engage in a telescopi ng manner, with the cover sleeve 124 fi ttiﬁg}g

internal |y WOrIesRPdme $5alige syréac Of theswalt part gggigonical flopgesurdacen\and the 3 124

Them Tho.t fPipsBavpating SERAE ShigkfEs SARIDEIER odr 366 B Snbp B3R ol ey "

rotation is qwedrdali@cehics Thagesirhres| ey 8 rédptctie?donical 4urfacedniympr essi on
seal 126 being a conpressible elastonmeric seal washer is |ocated as a ring

washer d%t eringrdept alprg the same losver sl eeve 124, so that when the sl eeves
113, 124 engage the seal. 126 is.c ressed between. sl eeves 113, 124 to
provide a seal So’fheﬁ%tf)re[we . aé'r“’f“gelr}_?yo?m? ed&fﬁ’é’j@%‘@(ﬂ?ﬁ@ém Seglsalp t_E‘i and
cover 12 is s'gsﬂeﬁl%eét% afsi@e Iiﬂ@oﬁéﬁﬂfﬂ@ﬁce‘?%ﬂf@ﬁﬂgﬁ_tsglifr life 2ERAbntiARd! S
comcally tapered at ca. to all ow easy conpreSsi on of the seal 126 as

t he sl eeves abb8e., 124 tel escopically engage by relative | ongitudinal
novenent and the parrow end of the conical washer 126 is_driven into the

open end 111 of sPé GOmpresyion 63k SfethSIBRlS softregfient) wrsher mapalsgde,
corresp i RIFhE r NN SN i |, L seal .
10 The %e;&lﬁuﬁas a%kéeaynégggﬁewﬁ% Efgr‘{ﬁﬁé}} ext@%ﬁgﬁ%wgp I Sﬁg{{%ég end 123
by which it @)rbeesspaghe ideh door andnhe widiopar0fTHs sappanathievdd knading aown i n
Fig. 1), in the formof a grip knob. The sl eeve 123 has external

anti - r ot at i oMashepef substagtialyt sUo gecions so that the peiinetenofdhe dpomepepingfitsnd

ol ast i o mat PRt G RD of B8 26 SR RB o B v Bfoddes L s Sbier
provided in far gpeduder d&dod! hhdethe el offiBe B&Xef surface OMd SB'S idsHapld &b t ube
131 passing through the closed end 112 of the body sleeve | 13, and extends

on the i¥si dermdwormppesitedy facing qonigial sdating saifaces iwithrwhich Tprisspomdingiyhe open
end 111 of the bpdy.1. heing coaxi with the bady gleeve 20 113. The tube
T30 15 i nt echapesSohichh EEEEsEBRA S b aatclt oy dpd 1 TheHE0adSRA Bas  an
i nner openi ; hikGA | i i body |
| "and an out o SRRl b cuRMGAE: el B rhiore B Afunlthe fhe WiErcREPRTE AN
“connect or bashgesldf thddesoppobieelf Bicingscomicah eedlimig| sarfatesaneetor bot h open ends
132, 133 to a flexible tube (not shown in Figé 1) of the type comonly
used to provide fTRATEEOERRTFERTRPIY finst sealing ppsherds pravidedehaving eRPeSIte-i bs 134

are prove 2 he i 3 f L

connect o bot e ResERIAE Rotisl el hIRCEE (PRI SATD Whebhieeritly s o
assenbl ed t ogetwidlrpariTiel the dynidttbrasdd§ rand 16 €@t schl D) Betdean BRAPalDYartRADS Of
the screw threads |16, 125 as the connector body 11 and cover 12 rotate

rel ati ve to thadmesdaer, with adirgtHingrvhare thesnubaseyo-haseesonical surfased mepts
fastened around the junction between surfgce 114 and seal 126 between body
|1 and cover 12. As seen in Fig. 1D for éxtra security a locking nut 15 is
fastened around flange 114 (which has an outer




-15 screwthreaded rin} to clanp body 11 and cover 12 together so as to
protect the integrity of the seal 126. It is therefore seen in Figs. 1C and
1D t hat cwoar/1i82i s renoveabl y nount abl e on the connect or poadypoidg3sand when
nmount ed on the connector body 11 5 is sealed to the connector body 11 via
seal 126 and together with the connector body 11 fornms an encl osure 16 t hat
encl oses t haninrsecombsealing) wastera$ prdvideddetweedithe gonnsotontbedy And thergoyer

i 132 f th i t tsid f th 12. P 1 th
Cover ot e o R BAh DRTH A FOAR AL, Droreameivanstld) |
assurmed to l%%t\%e‘ﬁrtgé ?g%fg@ tﬂ%b&{g@ﬁé ?ﬂd &E} bethEed BRlinRr M3} ah@YheR@vEYF, Qi ed

for the 10 open en erring to Fib. 2r a construction of

a conpar t neny segbiidline whkte thetwo Dise-@rbaseit @tical gorfacts meed, and wherethedoor 23 is
shown. The conpartnent is an isqglator with a sterile environnent 20 inside

(right sPde conneder bidyvis §Bgagsd Withhthe allepart and the danes doonistengaged Wik thesi de
-of the draw n ol he,c rfnent. 1.5. b rts 21 made of
rigid netal C(S’g%rplﬂéesf‘fslgn%%ﬁ‘aéﬁnfs 3%'8&%@8%8%@%?%5% %odﬂglf’icq'n t he wal |
part 21 being an StparateFarkassi ng conpletely through the wall part 21 from
the outside to the"inside. The conpartnent is provided with internally

ext endi ng | ong gl Theepregent invehtiom furthea lpeayiddsthcaphkinatian of2pnoéctoriody and
conpartnment to epabl e an %p‘frator to mani pulate materials 20 within the

conpar t ment SONEr 105 agiystem 2 483eriREAANONE o the invention. The wall 21 is
ei t her tinanspar engy; Wi .enabl e an operator to see the parts
of the slit/)stemvx,it tlugE?ﬁgﬁlgg?rpar %gf]npglfﬁ The outer door 22 of the door
openi ng 211 can seednnetwer dody safiagiyrapgdehbRdom Shoparidbloé a colipaniear door
22 conprises a plate part which seals against a 25 sealing surface 2Z2 of
t he exteri orwith thenwalthapnt apamd axdoor apewig of dhe eampasimend13 being a

conpressi bl e el ast ri .S Vi be e | at e et . and
Che wal | part 21t eebintFoty Bhs i Af Qe 3Ee NERGE B ol & P heif€ 217,
convent i onal supfadd R 410 oWEAe Facidd surfitervf iecsing et B@dﬂ&ﬁ@?or@ héviaganriﬁk&as ed
the outer door 22 is conpletely renoveable fromthe wall part 21 to
facilitadtSe vwpeing®mothenisids facigesidsef ofahe esnnectortbody dod an opteniopepingind thes wi | |
be descri bed bel ow .the_ en ement of the connector body 11 with the wall
part 21. -16outsiderpcing fide ogglgrcoggecrtgr 2%} i ngly engageabl e with the inner

surface of the I r r eni ng 211.
The i nner door \é\%{ %‘}s&éé%éiﬁagkgﬁjpﬁ%tﬁgg%gﬂ%vﬂgngﬁ{ogg?@éL@m@yﬂﬂg v(‘é]%élrﬁr espondi ng
mat i ng sur f ageuméd bh eheredrnegar bodylis samidd imﬁe%e%@@%d&@%dmlwﬂ ange
surface 232, with the conpression seal 213 5 between the sealing flange 231
and the sur fthe somectasdogly formman enplosurerthat encleses HsdrnerPpeBing i 4bRpeNt & wi t h
t he wal I par i e i ts 216,
233 res pzeogt i%’%’l%g;y 2%’1‘%%2‘% wa %y%éeﬁwéﬁgﬂéﬁgg#ﬁgﬁﬁ%eérmﬁgﬁl %ééé?lﬁéﬁég)g%eenent of

t he bayonet @&mBnection parts 216, 233 involves the presentation of the

parts 216, 233 t o%et her, longitudinal (i.e. novenent of the
he 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
-11 -



10 door 23 to the left as shown in Fig. 2 toward wall part 21) engagenent

of the parts 216, 233, then a rotational (i.e. about a rotation axis

runni ng lwbtozntghbt as shown in Fig. 2) novenent of the parCI/ERPAF9938B3 to

| ock them in a conventional bayonet connection manner. The inner door 23
is conpletely renoveable fromthe wall part 21 to facilitate w de opening,
ease of accdspattioulatly udeful fasgheiransference efhal tgpisallosterils, Hgwiddntoan on wi t hi n

the conpartnent. T i nney. dqor 23 conpr, ses..a sheath part 234.0f. a

gener aInPy tdﬂﬂ?‘&? wﬂﬁg@om&gnﬁg&gﬁ%gw Qé‘ﬁ“@ﬁo&h%ﬁﬁeﬁ@tw e %¥fer door 23
i s engaged wjt; I : ; ilitA RGthan osite
cl oseg gnd %& X@ﬁ%rhﬁ&?g&@%&%ﬁﬁ@@g@%n Y?E&gﬁa]?ts%l?{ﬁ?can fiﬂ{epgver and

-encl ose t he compartmbat istethetibslatonnnect or body 20 11 plus engaged cover 12 is
engaged with the door opening. 21l. The sheath part 23 is epgageable with

cgyer 12 Sb% rre?nsﬂ@rpr@mlt Rt BerelemyFRenpavides asethod oRdrapsforning.a ﬁd
. tt . ; . t
enbagenent | EPS0-eoA AR Bbudeni® MR Ftside o ot Al P LPE

oper ati ng haggem difes@medaRén thin the conpartment. 25 The operating
handl e 238 operates the LL‘;atws 237 by’ neans of a neshing gear arrangenent

239. The oper at i ngypicallyithe pRthod| ofdhe ventiomeaseprises: appl i cati on of rotation
force to the inner door 23 fromw thi.n the compartnent to .thereb erate
e Payonet - conndnaraion e coRfrtent i HERDF AT B ehsBribd i ALy
anti-rotyati 1 i i r Al i t he
handl e 21 8 ?r%éf?ﬁzﬁg %Iggﬂviianﬁ&t%??g %e %‘stfca.l’i@ g@é t%%@éa@ﬁx@\%ﬁ I[)?éﬂb%esvfa@n t hat
the single chomrinsids wowsdd arkl Fithanmiter doealcldsmpwhe dodrepeaitigeanddoidt a2 and

the wall part 21, between the inner_door 23 and the wall part 21, -17
and (as wi | |inpe dnosBeing opapable frRReWithmdhe 6omBdtMENthody 11 and the wal | part

21. This is achi : S ially YL i i's

seen in Fig. 2, ?J\égglﬁgié %a%gei@%%ﬁf Réé’g?"%iﬁh IF E%aﬁ@@%’r%%%b#gwﬁ@{ef\? églgrltlt o the
concavi ty ofarbingl the/door epeing fiomode iideldf the eorhpatmentf | at seal ing surface
for the outer door 22, and the S convexity of the outer bend of the "U' is

shaped tl§ form t vibe 6ppesior dody having @ deanection portrssiog thoanghshglcongectarr f aces
213A and 213B which neet..at an edge |ine 213C.and mate w.th the coni cal

f1 ange surfipgg%%,ané@deoﬁacpﬁéu&% AT PUtige fAcing %&C?ﬁt erﬁ‘?@Pecg?for 23.
The cone an P&@hm d iadi d use of
t he above d?sc I,Ei:g corrponéeﬁfgﬁlggag r@%?@%ﬁ%ﬁeﬁcﬁgﬁg ?ﬁt\ygﬁﬂl@éﬁﬂ\% Il now
be descri bedodyaadfanrostersipaning @h the wetsidedfacifig sida o filer comhectot baly ahdbet ween

the inside and, outside of the conpartnent using the systemof the invention
i nvol ves t he&¥ing3 FeERIFBAVESPlY HEURAklE Ondhe eqnnerier Bpdy sadWRICRVRGD: hi n t he
assenbl f f ort 13,
whi st % JAIMEEbRIncRRertdy B, AL KBt W A boinr Al 2
whi ch can bethacbnremd boyly Eormwedii érelustirehanenclodegthedhie? Wpaiing Of die pertlicat i on
etc. The assenbly of body |1 and cover 12 may alternatively be provided in
a pre-steri|thewhy iwlate thepdnpey opening of the perk fenmy theranvironpentqutsigpthsal st eps
involved in the nethod of use. 20 As shown in Fig. 3 the inner door 23 is
seal ed with YH& wal | part 21 of the conpartnent, via the bayonet connection
parts 216, 233, %p%ﬁﬁif th€blitr 186IBLthe AoveEpknintarld &1388ing Whd &fRectdBbody232
and conpression seal Z13. Rotation to operate the bayonet connection’is
shown ap@fl i ewithyhet wall pam ovith (g Snsidehfacingtside fdoing t interivaiof sheo¢mupitmeine

handl e 238 b | i d .shown in Fig.. d 32 di cul toth

Coraton axi s of FHIY EHPETRIAR AL SRoD iR BESEs Vheh i R boy
ti f |l j 238

ThCthi s 81 gReomeedJuRag bt S Tond dn St i€ bESieR) tRRg] dtr ABAI, 157

“and can be useer dmat enclosesldesparerofabe téver sitadhipriod totdngagenisene of thor mal 1y t he
interior 20 of the conpartnment will be maintained sterile.
connector body with the door opening have been exposed to the environment

30 outside the container,
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30 Figs. 4 and 5 show the engagenent of the assenbly of connector body 11
and cover 12 with the inner door 23. -18 Referring to Fig 4 the outer
door opeRy§@224332 has been opened by di sengagenent of cl anmpeT/ZPd1/@ash

conpl ete renoval of plate 22. A flexible PTFE liquid transfer tube 41 has
been attached with clip 42 to open end 133 of tube 131. The inside of the
tube 41 has al soopryating therinnergiogr ithgrebyrremeve heagngagadheavepitos theo 5

ti to th 131.to th o t abl i teri J
communi cati GIISEREEN FUBb I RIGTE RS oo g TsRore it 18 mishSt Bhe 133 and
41 may be p%,fn.gm@hti’n a separate sterile glove box (not shown). Nut 15 and

tape 14 have been renoved fromthe assenbly of body 11 and cover 12, and
.the assenbly 11, ofi¢hingtherieserndoed, t o open door opening 211. Jaws 237 10 are

open. Referring to Fig. 5, the assenbly 11, 12 has engaged w.th door
ohening D1 1 rhe EaRifeRinga BAGEALGrEkl paESY G PSa8 gt the mati ng
-surface of securely clanp and

t her eby seamﬁg&g@gtﬂbt@yﬁﬁ?' %ﬁa@%{wpr%&gr\{e&fl. 15 The cover 12 is
cl osely encl osed Tik tnitithod M@y Sb@ptife thearansfgenceiof A liqhRi @AGSEE TR Whigtart 127

adjacent to and in the bite of jaws 237. The sheath part 23 seal s agai nst
t he out si de cade it may daxodye the step afrronpessing ladiquid transfer wbe thencox/beth Dpephi ch

prior to engage t of the..connector body. 11 w t.h the dpar .0 ing 211 have
been exposedniuott e Pait PO SRS aEseaaesnE sebh iidfrt BRI 8 577 e
20 covefpar §ghficsardedrirb&eitdrght of the seal 126 in the assenbly shown in
Figs 1C, 1D zcilnd 1 E. As the cover 12 is of the above descri bed tubul ar
shape, the sheat Thpamndth@®Bray snvalvet ¢re dranoreafteps of Iseegilisatidn eforiendreno®! shape

and si ze gener.ally correspondinhg éo t he external shape of the cover 12, so
that the covRdivigyaliparts of assembliohPbPIHs 5 MERLiaRed AbAVE: he sheath part 234 and

is able to nove i j i ong: L - t
direction as shO\;T/nE)Q 9%/1“%%} }#Qyﬁfé‘yogﬂéez{;?@s%%éeb t %géak' Vgglgﬁﬁ%ée{?(g\neng%tgf]h% )g feat h
part 234 andeﬁlb@dc@mrmaao;hpamﬁéﬁt,ewﬁféhbya}tJs@np@g@r ession seal 126 which is
positioned so as to be between the sheath part 234 and the cover 12 when
the i nnéd door 23¥itnthe conuractorbody gagaged avith thgsyall pait, apeeaiingtihe dr assenbl y
of connector, body.,11 and cover .12 is engaged w th .the || part 3021 the
CONpr essi ond§’8%|‘¥‘9‘2 eicgv%rorr%era&bi%an@gg&gléﬂ ﬁén‘@698?f’f%ﬁ%a%% door
23. Flange 23¢rMath teRnARE0 lfotRah RECIBIrE AR edddshs tﬁé‘ﬂm@:@b@ezﬁﬁ% face
231 3 mates against the surface 126A to provide the seal between sheath part
234 and - 19 of the poyt/ ter the@by T$wdate lizeainhepepenir3ef the pbe feom thedenviwnmener 12 at
the open end 2%’5 tﬁf the sheath part 234, with the bul k of the cover 12
encl osed wi OHISHE&HECAYLat h part 234. In this way, when engaged with the
cover 13nthe she . H&e‘ﬁi : L cover
12 form%oan encl %é:ﬂlr S%Hgt%%glgqé%gﬂlgrsgs t gﬂgg?é&o%uQﬁﬁéeag&g&%IPp%%&hi ch
prior to enghgeompurtndnt hiemndahedodraspehningy 11 with the door opening 21 had
been exposed to the environnent qutside the container. It is seen that the
singl e seal i ng wélihengaging the innepdeny; fremithe FOX¢rbase- t o- base coni cal seal i ng

115 of connect or eEEHE ik FRBERE AN ok e FLe#to1 Zna™The [ ange 92

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 -



10 of inner door 23, with a first line 213C where the two base-to-base

coni cal surfaces neet. The sealing washer 126 between the connector body |1
and the opyei17832al so has two base-to-base conical seal i NnBCHEPOWIA’ 126A,
126B, with a second |ine 126C where the two base-to-base conical surfaces
meet. \Wen the connector bod | is englaged wth the wall part 21 and the
i nner door 2Bvirenmesstfadexe @cmsaxaméno 81°ali$hﬁ?édqqsr1§%te§ﬂél sédE¥nd | i nes

213C and 126C coi nci.de and defl%@ e}v ne ’ﬁ%sg nfi dence seal between the
envi r onment THCHOTEARIPRS, VIEIES TANOATIVE fadte Or exampl e sterile,

environment 20 i ngi d@sibiitnd $6MRGd S inTERion RN ndw b derived b?&v@hﬁ“at h part
234 and the outer surface of the cover 12 have respective surface parts 128

.and 2311 i nexdmpleonly with cefergnee ta theqceompanying2drawiings. t hat co-operate to
provi de non-rotati on engagenent, so that when sheath part 234 is rotated
the ribs®128, 23VF3MAS so that the cover 12 also rotates. As seen in Fig.
-4, in advance of S &ﬁm & d handl e 238 has been
operated to m)vePH]ell ntost e pgsf)lt?orf%}?g%\rﬁt%lanb\?\ﬂich the jaws 237 axe open,
i.e. out of the s @eskbwsud wall phitgonentndiiger ddsrsan al i gnnent approxi mately
25 parallel to the axis of the sleeves. The handle 238 is pivoted at 2312.
Thi s provides a figs: Bdp 14 shewysequential eparatiamef thaisy#emhe handle 238 in this
position it is v i f o0 unintentionally turn the handle and open

- Siofic PesGiptioh |

t he i nner door. is stabilised in either of the positions
respectigel y ShO‘RéférﬂnE't&ngg 121Hgd 10Vid 11 sho¥i &is@b-aSdeiriblg 18 d¥erall UTQ POSi ti on
of the handl e 238 can al sO be nmade clearly visible to an 30 operator of the
system Ref eonnaug)rtbodﬂlgscm@rdﬁdlnd,pow I?h the system engaged as shown in

Fig. 5 handle 2 is return 2‘8 tor E osj tion
per pendi cul ar to 1so atgﬁ Sihular Pe’ Vg S8open ad 237

around enga {W sy ot shown in
detail, but gﬁ Crp@ﬁé%%l%ar le]il;%f?oa I'ng on%g;egegpﬁtlﬁe sh %?E%\%?E i nks them
to handl e 238n@m1drname(nspshomga inEiged) fatty mtcethelinesiot betheastnpditvhehn angpl v

pressure to engagenent part 127 via the spring | oading, so that the jaws
237 5 cdad a@a@@ﬁeﬂtﬁtc‘éosed@aﬂﬂéZyP@t lé%at)b Y11 énigahe fam obabedm?eveam al so

to allowth 90 e ex .os|t|ons
respect | vel AL RBGHOTRY R Be Bl Y pliats i cainlE 6 bty STy

engagement RafrespbadingAfattdpesubABE b thé3fall PartBiRdd ithd @odrt@eﬁ&gldflaon shown i n
Fig. 6 the jaws 237 also pull on the engagenent part 127 so as to pull the
seal 126 ti ghmpgrtagnli met shown l'lllE!Egé) Sthefsaelingl flaip@11d 4dfas lvonséreedticabar t 23,
to thereby f rma t seal between the cover 12 and the sheath part 23.
r sean i n EGES Surtief s S5RapIe 6 aBRe, A 4 PTHeIPARURE Fnchne GomeR) Grding

relati VQOtosﬁﬁﬁcé/\@the%'ilt paftl and disengage the bayonet connection 216, 233.
The pitch of the bayonet ‘connection 216, 232 is the sane as that of the
screw t hreads 116:he1:@5e1512 ionftgeaemldyewbularfshape havinglawbpéhend I2tewhighor 23

needed to di s-egﬁé t}% onet connection 216 ) 233 is suffici ent to
cause dis-e exfl2¢ip e &%F@Wlﬂﬁhééi%nef%boﬂﬁélefﬁ@sdﬁ

The | aued5 iEclA d B oREYF of e ¢ ?tﬁ?eaf?aaﬁtﬂét%@e%Fb%ifi@tdy%é’@d' A
engagenent neanE tHedoveP adiiatcht tdthesdeded 238 100 @bfpYisésa AMIRKE R6¢drQeeagai nst 20

fl ange surface 232. This al so holds the cover 12 engaged with the sheat h
part 23250f and@artdiérofdbmeoves adjacent o ﬂmcppep@ndlleanaéaol gpmpsises o tubndar,

orientation so t e nner dooy 23

r e- engaged \ﬁloy%rs? \mAgfISh%\ﬁ?tm EY@ m@‘ t%ﬂfl ﬁ‘)d ﬁ%OVFEﬁ%FYF po‘fr ectly

al i gned for ¢ qﬁ\é&él&&@ﬁ@f Ardrtbr! QiRRER t*ae VO1Y4 BitehViRtetdat iht will
be seen thate Fﬁgg assenb ) od;/. 1l andgﬁgll Sart tﬁ-%llﬁts V\}ytﬁ@tlhe
“assenbly of theobady s]lébvarid& Thebodypand 2@veatsleehes LiSi riml dBntengagaebyZﬁﬁﬁasJﬁGC
The line of confidence seal across the surface of seal 126 at the junction
of the fi rstre%ﬂ"?ﬁl“‘éee%%fﬁmfe%cr?iﬁ@eﬂﬁdl11526%5d’@fm%sTb%@IF?%euéeﬂ%m parts

“of the ggver d out si de
envi ronagnt TreRs: O gh Gl B 40tE0n NEEIRP R o8Bl B A5BL 1 ot
parts 17 of 124e cover which have been exposed to the anbl ent environment
and have becone isolated fromthe sterile environnent within the
conpartnment by nmeans of the sheath part 234. Therefore -21
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sterility within the conpartnent during the connection of the assenbly of

body 11 and cover 12 is naintained. Referring to Fig. 8, the inner door 23
wi th the wogagsd2zcover 12 is now di sengaged fromwal | par PCEEPH09381

di sengagenent of bayonet connection 216, 233, 5 and is conpletely renoved

fromwall part 21, carrying the cover 12 part|ly enclosed within it. It is

seen that the asde¢ampressionsab}26 beinga cpmpgqss@i;b?la%@nﬁgg seahwaghefiis h t he

assenbly of, bg d part t i i f i ce

bet ween i nb%cagﬁfgaarﬁ[gg \i’% “A~ “%}ﬁ Ijard&{np atﬁgfj é‘?é}% L%gé g?&}’h%sthg@gfﬁéng@?ac hed
with clip 8gebwsting, 12Wefiga@pehelstdl 016 isdtplesbed Béthemw slebvdsuss12diand 81
attached to tube 131 a liquid 10 may be transferred fromthe outside of the

.conpar t ment pravideha séahso that the interior v thecengTgesl canpectan bedyy 1 band envepdAdent | y

sterilised and transferred.into.the interior pof the.c artnent _e.qg. b

means of§ a éS@faé‘?f{ngF‘rtgF 1%F?W%Wetm'(ﬁéﬁ Se@h%?.coﬂwﬂi’ &Ereld il ﬁf gei né

-a mechani s t i 22,23
M B ggﬁ%&s?ﬁyreslspfnwe 09496 tag TheQitdels el mrteres&gﬁa%

bei ng open si a connector y 11 1s not 15 se |y

engaged Wi t Bngdge byedelatipe ldngdthdinmlymbeemee dnd the edredw end of the dohieal washer
descri bed sta Referring to Fi 9 and 10, this shows the re-engagenent

of the i nnerlzgéeﬁb¢fi‘2331 igto the spen e ih&@ﬁ@@evgdrlﬁeém 815 opes end 331 @f sl§eYehe wal |
21 ' 1 Fi i 3
P emacy S HEREoGEEPALsH onlding dhred by 1IB5H 6080 3 el B5E7

descri bgg above. The@oha&y2 s MAUNBEEMND pArt 427 228 dtiifsTlosb@end 123 efgaged
|l ongitudinally. The handle 238 is in the perpendicular orientation to the

rotati on axiwhiaf it caeengage adth aminheicdddr tof taeconpartment (nop shewn ithBigl. Ahein door
23 to thereb ot h enga t.he bayone nnection 216, 233 .and to rotate the
screw t hr ea&‘}/elgﬁmr‘glaagrilﬂggn‘?%e[{me&?ﬁ? ée\ﬂg‘?ﬁ @ggng[;@tggptggoqggse R hem The
handl e 25 2%§te¥§uﬂ£’c%fat ed to rotate the inner door 23 relative to the wall

part 21 to re-engage the bayonet connection 216, 233. As nentioned above,

the jaws 237 and Theronndcadri tody digadeorert 1Daretprolided a® tdplacestsiel parts bfihet he
cover 12 is in a suitable orientation for the threads 116 ) 12S to engage
as the édvesysersayadenfsheap plasticypaterialy whieh arerrapahie of sterlisation) and/pg of he

pitch of th i is the 30 sane as that of the
screw threa g@ﬁ%%ﬁé%@ﬁ%ﬁ#ﬁr%@%gﬁi@% 125 are fully engaged at the sane
time as the bayormi popt 1BEdh 1e3%§igi§ﬁ?qe'13.’,1€t§h§§lﬁ€ﬁlroﬁ§1 fheelGsed ehd shgeve 124
is ereby directed longitudinally wthin body sTeeve e sea is

t hereby d ted | t | t hi n bod 113 th | 126

-22 di r of thecbdskycdleeive tld3 aandeexitengls ondhe wiside fating sidef(tearight Gandside tilme
l i nes 126C and 3C cpincide to.re-fagrmthe Ji.ne of .confidence. ]n Fig. 10
the handl e %né% ﬁ;{?_ys%cgﬂ‘ec?&mp@alﬁﬁﬁﬁy&ﬁ‘@rh%?% 5o %%E’Pg@ﬁ &l gr
al i gnnepd t q19PeRe b 3234 iddidtall ﬁfa@@ﬁsﬁ?ﬁcﬁ%\i}ég%ﬂﬂﬂ@%@} é@.&%e &x%g y1.5,10f

cover 12. Referring to Fig.11, clanps 214 been opene ere
al | owi ng t hdasgs émet ppering 3% od theainslide ¢right) fRingositeof thewoanectordodsiddr

openi ng 211. Retaining nut nmay be re ced.for, security, and outer door
2F2) (Ino':g shg\ﬂ;ﬁsl aﬂ@te:ﬁgaﬁlﬂgg rlégpaég?j?mﬂ@e%ﬁ%g%m& Fide Ofcﬁﬁlcggﬁqsﬁﬂﬂtgpdal;fll- ]
connect or . o) r an

i nner door gg%télgﬁ I las\t/‘\'&a %&#%%@é%ﬂgﬁé%éﬁ ﬁ??gg.;»%tosé ﬁ%ﬁéﬁlﬂu % of
confi dence. (détishowhiif Ff. DWTthel§ME omindnlicudedte ptaide filiid dvns®h iRet ween

the connector body 11 and the cover 12, the |line 213C of the seal between
the cové? 12daheryoripe Reigfarping rihsé34 awwoprovided thetrénigtheniihe funsfion h&partsl

bet ween t he nn r .body 11 an he wall part 21, and the line 213C
bet ween t he lﬁgﬁB&qggé)_f%Eg%e'ﬁ%g‘? e wall part 21, which all coincide to
define a line of AOREhGEREL 198k body 43, 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 -



Claims: 1. A systemfor connecting the interior (20) of a conpartnent to
the exterior of the conpartnment which conprises: 5 a wall part (21) of the
conpar t memo é2avsszg a door opening (211) therein passing ths@ygbuiobsgivwal |
(21) frominside to outside; a connector body (11) sealingly engageabl e
fromthe outside of the conpartnent with the wall part (21) around the door
openi ng ( 213yrewatheeaded cim)dn clasn bqdya)1 adsevar 12 togsthen so e te prowst ther body
(11) from an 10 i n tﬁef@? %gg surface to an outside facing surface of the
connect or C ﬂsf % E 't having an inner opening (132) on the inside
facing si de of 1t eisGROBRIE enlaﬁdnx%s(lle)aﬁnfbmt%%@rruog%ma%asﬂ}%) on the
out side facing side of the connector dy (11); a cover (12) renoveably
‘mount abl e omnduneabixoom thetconndwbotybady 101, andiwﬂanmhmmfedwbmﬂnermnnm&d by tile
connect or body ifd;ﬁo Is sealed to the connector and together with

t he connéct ¥ 563 (the, gonngetaE begy Eh&aos%lr]e%(%tog ?1'\!‘ RFsconnegiar bogyer

- 13 132
oF e por ¢ 1353 FE eRiure 1 hnak Snd Ok B inh8Cbnfg DO SWEROARSTLET, LS8
(22} of the jgnge 1ap atiep opémdd 1 32Mrofthe *AvisSdherit batsitRosf BO corgn2nPaft®11) and

is operable to allow the connector body (11) to be engaged with the wall
part (21 ) WJi7tdf thencoves iarkeeXpasédilg the dmbuent emgranoent andthetedoine canndt be f aci ng

the interior t he..co rtnent, a i nner  do an seal the
oor opent nSUREA 0 38 LS B arsieCca orritve (RE ShORBLmts b provida) 58 the

rel easalpy P eopibl 18fe cover (12) when the 25 connector body (11)
S engaggd \ﬁ?gﬁgﬁe vvgll part (21), so that the inner door (23) can be
operated to ther &eferringuo Fig.(fea eogstigetiors of/2 corparperitrwith 4 nallqmanZigtanr body
(11) so as to expose the inner opening of the port to the interior (20) of
t he' conpar t P doghd? and am ianeidecr Thisshewnw; t h the cover (12) the inner

wni ch prior Lo a0 tEomaRBRIE b kb niBG SRS cfrbi R M R e ™

which prior to 3
openi ng (21kjdelt#\Re Wn@%%%&eﬁt%vﬁ%&&me Qétt §ﬂdd%fhtaedﬁ@iﬁpr t rrent
and to isolate these fromthe interior (20) of the conpartnent

A systedﬁacﬂaxemong)aﬂmem isiboundeshby well paits 3d niadetdfiaigid metal onplasticsr  body (11)
is of a gene

connect or ere ’limf l?%‘??g?f%%ﬁ‘%%\étlﬂq?%&gﬁ ?r?t %1114'“ %/\g]elftglgeegmg]s?‘ﬁ’e’z)htehe

interior (2 nd (119 e
he part §1‘%§gr@geftél§’he u %ggﬁﬁ@m%m&ﬂm@t&&eméedr& (112),

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.

-16 -



body (11) adjacent to the open end conprises a tubular body sleeve. 3 . A

system according to claim?2 characterised in that the connector body ( 11 )

has a seavowngi1sozface (114) which nmates with a correspondPQl/EPetiBsig

surface (213) 10 of the wall part (21) around the door opening (211), and

the sealing surface conprises a sealing flange (114) mati r}? seal | nglglm wth
e

a correspondi ng mES iNGEKAOAT3ds sealinglyengageabigawith the innepsurfacg of thedW door

ing (211 ). and. sai d sealing fl 14) h calp 4
urTace ( 115y o ipaparentycubf R ot abenif a0l Bhef S8 B "o
surface (213@iff ahdye 29 WhiBntards2hith 2 bardspofidShAEARR TS b thel ValRpift One

of the preceding clains characterised in that e cover ( 12) is of a
.general |y tublylaad indledes aheonvex)cenical flange sutface £32, yithtthe pomprgssiom seat 32 r

c(zlier)ecitisoe tgggetetgféevf\{) hﬁ% ﬁ%ﬁc %%g;&gh&ﬁ@%%&#@g@a]kgié?? gﬁgozint gpposi te

-cl osed end 20 ( : . jacent to
t he open end ( 12 m@%ﬁgﬁ@ﬁ%@%ﬁ%ﬁﬁlgﬁ@gr El%wg{ le)g\%a%\l;ﬁ]lqgh engages
wi th the bodsonstmidnal baybhet connectionl pase QLENZ33TEEspetively. orfthe wadlepara2t andli ng
to claim4 characterised in that the connector body (11) 25 and cover (12)

sl eeves engate imer geang3 oEngagementtqfithe bayonpeannestipnpars\d 16n 233 involvess, 125)

on them 6. system.acc in a ne.of .the preceding clai

characteri se‘ﬁle esﬁ“%%?? Of?%l’ag%?g?i 2?%8’%@%&%&‘?@@ 13 Oﬁeﬂeﬁgﬁgqehr ough
the conngrt ofod?@dVo (the left #Showadin Fig. 2 towald SRR m%g%dﬁﬂani of BiR)paeee of
the preceding clainms characterised by the inner door ( seal i ng agai nst a

seal i ng sur f 2ie 282.18ienef rotatienalr(i.er alwut afrotatien weis Iruping lefedight & showa iByst em
Seal i ng sur { ke 3) FOVFBERGIG oSS SUhl33qo ieckigemy Hoa somentipe] bayait

seal i ng sur

peri neter whj Lpel a I i ith a
correspondi n%&%g tlfb(r;llgﬁigﬁr&fr érgg@'ﬂfgggg&o?ngﬁgﬁl%ﬁftﬁ g%élqu%glf)"@br%m g%ﬂ%ggst em

accor di ng t o2 aryfacilitate fwilld epgnisg @dseof wkedsd th’&lﬁo@%ﬁﬁhg 2d1pynd éuge opver

(12) having one or nore eng_lagerrent parts (127) by ich the cover (12) can
engage rEl eamanipylatipn pvithie thergompagagnt.( 23) | and the i nner door (23) being

bei i ded wi , whi
par £9) (357 ot "t hhe ERURHSCRD cOBRs 0 iddy ¥hl 034 SR MRl (IRAARRR
charact er i sefayiny 401856n $ME235WARE WRTeh the InfBLAodrNS #s %ﬂgﬁgtedqoﬁh {hé3valppait t he

cover (12) is a sufficiently secure engagenent that suitable force can be
appl i ed to t2kfacesthe walbpaw 24, ardearcoppogitel closedeendd2ior As28ill beoseendblosv t he

cover (12) apd the, connecgt or bod 0 be di sengaged., 20 11. A system
accor di ng to&ﬁlsh?’m‘ 1’5“% reag g,qvére%u]ql%pci%gl?hetquegégg%egggcqmactg{:_)];] Ct or
body ( 14n) I f st 1 : 3, 124) which can
be pull e%o I o%ﬂdagin%ggépy&g%‘aﬁ fs églggge?ﬁgiﬂg%\?ﬁ&?%ﬁ%h%%é' connector body ( 11
) engage by neansThé skmattepart B3 énelwagdable witR Spyeraiby measngfadie neledsablgans

(127) 237) between_ 25 the i nner_door (23) and the cover % 1% is a
non- r ot at | onCREGEFADIGGUIBRING JAWS 23 lecates adjacent the; closed ead @36 (of 3he shsath Brengage

t he connecti s daor causes
t he engaged g%\%@c?&rqc%%ab?q}ﬂo@gt%ég cg 5{1{]@% \;ﬁﬂf{hﬁ%ﬁ%ﬂi&ﬁ%&ggf% and
resul ts in upgisvibndnéins offan Spérakhe BARRE 23D Bpdiablerdthih iR cRitnieh?) and
t he connect or body - and vice versa. 30 12. A systemaccording to

11
cl ai m 112t hafhe pmrﬂé@gjﬁmdlq B34 oparates thedgwadaT by anesoe of a meshingegeadoor ( 23)

i b f b ti 233 ich -26 .. ..h th
ol nent netuufbelRifPE, ARG hah Al ranlsd taitaich bF SpausaiGRAt comnoat or
body ( 11 ), rciftidn@bcedatie idir A6MEX3 fromPWithih tﬁaeﬁﬁgﬂnmﬂtho iGetyGatd 00T

(23), the sane rotational novenent of the iInner door (23) which causes
" di sengagenenthedfayoret conpastion 2¢6,283¢ tThersh¢ah Gart 233 st lmstitverred pnidpeatiome
i nner door

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 -



5 (23) also dis-engages the screw threads (116, 125) of the body (11) and
cover (12) sleeves. 13. A system according to any one of the preceding

cl ai ms chgpasgisst sed by an i nner door (23) which conpri seBCWERNE@S$1 part

whi ch seal s agai nst the outside of the 10 cover (12) to enclose the cover

(12). 14. A systemaccording to claiml|3 characterised by a cover.  (12) of a
tubul ar shagad &asdvil ba sesn beloxy)ibetweenifhe copnerior bﬁgbéiépﬁlﬂi/eywé'gi’?ﬁgﬂondi ngl y

i nternall aped sl ee ' ) xS CRYLL. L . 3 stem
accordi ngyt glkhéﬁpgiaﬁﬁ]ﬂeaéﬁé%#gﬁ%léaofgsysémétﬂaglgt ﬁypéercélaé%sé %’3%2? g%‘)%t ubul ar
shape havi nQoQﬁht%\??erﬁﬂé’cel( 88k dobi epenthien1 t fifs info@E copavity #8)hd SUBNGRIEd
with the wall part (21 ) faces the wall part (21 ), and an opposite cl osed

.end (23 6) Wimbof tharfU” provides adflad seating surfacehtor dagseuter dovr 22hend thee
sub-assepbly of connector 20 bo 1D, plus en ed cover ). 1.S _engaged
ot s hesdoemssi Gl Sited Deith i SO 8 shineddf TS o pbest fatifg g
.internally golgiye i (12).
16. A syst e(riﬁqggc%oégg?%%ﬁ% égss‘g%n%ﬁxeﬁ a'%?s %?gé? ﬁw?%ﬁ %fﬁég(r%n% agﬁﬁ;r@ g%tlg{lﬁp sed in

t hat 25 t he 2180Candanaté sdith the cohiealslenge Burfaces 145 023ef thetconnestorfbodg 1af t he
cover (12) have respective surface parts é128) that co-operate to gr ovi de a

non- r ot at i ornd ikgaipaeidaor 287 Tha cope argleselcibe gnieces 6f theyseahdl hiretgae 4Bt -ecedi ng

| ai h terised. in th h t of ' ith th
cover (12) hol ds & RIS g e SRR coRioahetls LAY AGR T BRL Thner
door (23ph SQnidn@ibnWAR noW sy dekebed 23) may be engaged and re-engaged wi th

the wall part (21), with the cover (12) and connector -27 _body (11 )
remai ni ng corr ectThe fiist sjagedoff amethiod of dxapsfef of 2 )iquid ketyeanethe imsideoandect or

body (11). 18. .A system according to any on f.the. precedi nq cl ains
char act er i s&Wt§iF 0 QCB’BR?FEE’FBWS%&&?(S_X%méﬁdgecw&?tl%@)m]%ﬁ ﬁ"eof a
generally t : s L : whi ch
when the’ connturaiai ke FiBHof BRRELLKE 18RFME M ascmbil of sPifedor 1|
opposi te di radyildrmd cohar I2asmbedrsscentlyaf theoparat3,swihilst tieccdvesl Y2 and bedy er
(12) conprises respective tubul ar sl eeves (113, 124) which engage in a

tel escoﬁﬁgg Ideaie asseblad %SI'R?OW@\}BrFiéﬂ-léQ/e 1E12d1;’chmapmerachigéecbbny 10 sl eeve .
113), . |
oboect e AT O T, abthEyihe i ia B fios A RGBSR A o1

seal (126) Q@wwmnhyalteﬂnaﬁvaﬁbe%x@ﬂawmaﬁ&ﬂsﬂ@mﬁs’b@@oﬁ@lbg 233) between the
i nner door (23) and wall part (21) requiring both a relative |ongitudinal

and rotational miighento Uf shavesdquensiallydabe typical 3@ps mvdlvedlin theemetho@ vf f or
engagenent and di s-engagenent, an inner door (23) conprising a generally
cylindrical Bfeath part which seals against the outside of the cover (12)
to encloge the pagd soin fnBigC YR inndlAodV3CH sBALPWithhé t ofthet NE
connector body (11) with thg door open? ng %Zf%lécﬁgv\l/ﬂeﬂ%eg%ﬁg%g?sleo tg t he
envi ronment coutpartthent, via teriiayoms conetioh @arts @ 4 238nh skaltbsirgnfoidned i nner door

23) and the cover 12) beiLn no,
(23) %etween thé ﬂange sur%acgs %31, 2%2 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. This 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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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

t oget her wblohy1#33¢ i nner door (23) and results in unscrew RGT@POL/PISISCr ew
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) havi ngReferringaioeFigi4 ti outey dopr epening/2 blchasrheengpersddy one of t he

di | h t,hat |
(213C, 126C) E%é’ﬁ‘gg&g%‘éq“ o Rimelbis FRORAL AT SBiA £ ok FREREBTEE (et
and the envij nector?ﬁ&n d'4ﬁ%a§%etﬁ§ume@%ﬁlra@t4zbm JpRh eRQ 155 B¢ nftfe e seal.

bet ween t he c y (11) and the cover the I'ine of the seal
.between the Thyéiside ﬂ)ﬂxeaﬂﬂetmmas niadedn lstmhsedjmcnr cdnzex)uonah mahnerepraf to he

seal between the connector body (11) and the wal | Bg (21), and the line
of the sehl commgction to tbeﬁtbéelélttﬁémrﬁbbéﬁst%lﬂtﬁh acsgesyle hing of ﬁ%‘nw&lmcaﬁ%t (21},

a1 coinoi di og 213G 2600 he SRS BelhoR drfs 53 ERUBRPR, Seal - 20 -

A system acc 0 any c ai m haracterise the | The of 5

confi dence (Bé&&:neaaﬁ@segﬁaief@erﬂelgﬂdvdBdite(nbﬁélmm the line of the seal

bet ween the 1 nner door (23) and the - engaged cover (12), and the |line of the
seal between the N@hhéend)tapbddyha(vibpemmmmﬁdmmemﬁthlzpfboélll,&néystem
according to clal r 20 racterised in that: 10 the.connect or

(1) s Seal ptsty ek testy oy LA Sitenteiogiben 4RO ORI AEROE 271 he
wal | parj (ZF}]) (@;e na seal around the door opening (211); the cover (12) when

nmounted on t nnect or body (11) is sealed to the connector body (11) at

a seal to form anRefectingto E g atheeassémblgsllt 2 has ergage enthndpof b&)ingf t he
port (13); 15 the inner_door (23) seals the door opening (211) at a_seal,

and when engaybdl %qqmqahﬂa@gﬁ/wfaeqé)ﬁ hasseakdAgamsl e(ﬂzasylgssgatage N Washere
12
cngagenent of\SrE 214 s B eaf (R babipCarfiiens St UGB O 1

been exposediyo14 b@lmwaq%mpm outside the conpartnment and to isol ate
these fromthe interior (20) of the conpartnent; 20 and when the cover (12)

is engagéd with tAgewavdr %lstClqsgly)encmscﬂ whtbiri ﬂinéheaﬂmpm@%)vlﬂlsth@ngaged Wi th

the wall part (21 nne 00 e d he c yer (12)
and the body cpeiEehinicE hPE RS el n s e RLRRAIAE" 7hs MeanBrid¥ar |
seal line (213s agh#fitihe Giftdlaé BPﬂﬁ%@@piZ’tcPéncld%E‘%e PRAT17 g%the 3B%EreRgaged
cover (12) is separable fromthe assenbly of the body and the wall part 25
(21) at thi s vwddd pridrite efigdgeient 86tMe.coRfector trylytldnwitle dwrdbion@peming@¥1 one of
claims 19 to 21 characterised in ,that: the connect or bod (11) and cover
(12) corrprls@aYeeﬂ’e&§@65?§¢St§It@eW§fmeﬁtt"ﬁ@ % @“@\R’!‘Iﬁ widhehal to
t he connggt or Wit bul ar
shape, 2@ |ﬁ%#ee?%é%glr&% Eogih%%ﬂ%ro?gles as eat par 3{0 orlgé (h)?f, %B

gener al | y coah@3$BoAdithgtover NR2ds bﬁtﬂeyabahaa@sdnaédambelat«/@h , thel she@t @artt13a
cover (12), -29 and the line of confidence seal (21 C, 126C) i s achieved
by means of ds dhfarespbn sisevs of apimernalahapecans tizg graetallyccarrespandingntor he

b h 2 h dth
oner - door (55 o tded OFbREs 19, chunle PEeL TR e  ofvef WBlpmieit ey s°
ggal A syst emyageP e sheath Paftl 24Mind3s ahIR 8 icveisiREtHI 1du3Rthdinly GRS On

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-



(126) is in the formof a ring washer around the cover (12) sleeve, having
a first sealing surface (126B) between the cover (12) and the connector
body (1l)woanarzanot her second sealing surface (126A) bet we€TWEPHESVer (12)
and the sheath part, 10 with the line of confidence seal (213C, 126C)

bet ween these two sealing surfaces (126A, 126B), and the line of confidence
(213C, 126C)corer ¥%siThsshoath part?34 |seals aronpd dhe egven 13 b therpenead 284 0f dighnect or

et b e B Gk B S ok g >
accor di ng tqnﬁueysgégvlhe eRgagel WiAChE chagt 2 ﬂﬁetsﬂé’éth?aﬁ%@ro?ﬁﬁ:iiﬂﬁeﬁ&%r (213)

is used to form etween the connector body (11) and the wall part
(21) and t he3stegdthdrewitk e ddver 12 fimmsdmoenciodGie Sinthat érelases thearts of 29 . 25. A

oi ng & GasHENIo? SHBOEANEAFPEEeRenSHADE Goecias YAy fIhatar M8 on aoedey .
-opening (211, it t] 1 It c L one linb of the "U'
provi di ng a]7\‘ll l}'ftd b&%%?l %s@égor F‘J&g"é‘g?@%ﬂ?‘ﬁe&ﬁéﬁ ee{rh %83#{.:&2), and the convexity
of the outer surflageseeh tHad ehe' difigld eéaliig SRR 130hds WpPLEiofacinp ®asd-whdast aci ng
coni cal sealing Eur iﬁ;ces fvm t gmlggﬂigrrespondlqtngl ﬁ)/' tzhagﬁd (I’:liozn]llncaal @fgl ange
surfaces (12Z®aicabgabng suriades Fp etyeery respeqively e wvatlqa oL or (23)
mate. -30 26. stem accordin 0.an ne clajns,23 t0 2

charact eri silfng§ 1 1§ Offx'?%‘ler‘%’éipﬁ%gi \A&E‘Eﬁﬁtwf%’l%f W?g(/?ar\'{gﬂ) Bﬁ%@ettiﬁ’-ﬂgﬁgﬁ’%g

base- t 0-jgas eoﬁ%ger%br 9524ulid U ARLEBA GHEQ ik BS §ale-BUYOBGHiEA S0V Y

the wall part 1) and the connector body (11) and to forma seal between
the wal | parmedt2The seading washerni@6 tetwkeenrthé¢ 2Gynecior thody 11 iand thd ¢aver Whatse t he

two base-to-base conical surfaces meet,_ and a secaond sealing washer (126)
bet ween t he Ba8ANEdass-tonkasy conieyl sgaling wefages, B304, 120Ba vath 3,866 thﬂ%\gzéé

base-t o- bas [ i ¢ t.i.vely a
seal bt weorPei5 oy B P RaRt sy RAF ortde fhect; Bl b RopertBIN I35 25
and the covednghded) withithicwall p&¢ QN dnt itheintBedsort A3eis lenPaded seith theRa$er THNI cal

10 surfaces nmeet, and when the connector body (11) Is engaged with the wall

part (21)5 antte fin% andrseconddines 223F and 136G agingidsi and defive @ dingrof comfidencéie fir st
and second lin coi nci de_and defi ne i ne of confi.denc 213C  126C). 15
37 A Conbi riSe] DR 6 LD RS AP ioe ths oA Rrme nd 158, 1oy bRarly s,
accor di ng t O R¥nMBR R inkide (Y Edifshirigert! @i M. 28. A connector body (11) for
a system according to any one of clains 1 to 30. 20 29. A cover (12)

suitabl e for a syEheimecsufade ofthecshaath parte23dfand| the oeted surfac8®f tixOcovar met hod
for transferyrj nltglga mat eri al _between_t he inside Zg?and outside of a

conpart ment s IsSRepUYSHIERCe BRES A4S ard 231 inbe dormy phgqrgperating Susfacghi ch

! o5 . ' _ ! ! ;
ovtori or0 2 bt Ebbde!sd pRovige® Abh Fodtion Exdaltelt, sOHEE when siilin B A1
(211) therei284pia36iated tho FibsdD8 t 281 1viblut sd ehb) tHercower 1S ale rétateput si de and with

an outer door (22) closing the door opening (211) and with an inner door
(23) bei ng openabfe& s¢andimKig+ hi in admance ofthg enteance oBthepoyen 1 thg handle238ct or

oot openi nat2ee] oPRHRIIRwoyEICRAE REctohich ulf it i e b 237 Beoune (1@

open, i.e. out of the perpendicular alignment and into an alignment approximately

25  parallel 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 -



t he connector body (11) having a connection port (13) passing through the
connector body (11) froman inside facing surface to an outside facing

surface owotoha7sennect or body (11), the port having an i nPer/Epoem3sg (132)
on the inside facing side of the connector body (11) and an outer opening

(133) on the outside facing 5 side of the connector bod¥ (11). and having a
cover (12) thentdeayadily, iotlpteanws 237 arquad cogagesest P dy 7 ( Ths mepRADIYR 8F when

oot her wi 21 S 200 i B8k BB Wh b ity Puf B8 i 27 A2 GHRL B cxtfiinatod oo
the inner oRgRiNGnsReh t8hatdle 289%hd Ae3pring 1641REE MHis' habids ﬁleg:igﬁs RBNRS

opening of the port fromthe environnent outside the cover (12); 10 opening
-the out er dapply(p2&Ssumeftotengagtaent pae AR gia B Spring thadingagd that thesjaws 23&ct or
body (11) with the wall artqélzg,} with_the inside f gﬁ side fﬁcin t he

i nt er i or > (2690 AFCORHROARI ¥arieRe Af Shapes QL ERFIBGmERf AT ???;) d alsgiealigEdee (23)
‘with the co Y/ ' ] e wal l
part (21 ). S 338 R iBuEe 07 Gl eet Btentnehn coclbaS BADARNCY rbyl'y

cover (12) 4 Figﬁ &6 esgatdless A thes slﬁge foff ﬂlecengﬁ%erﬁen‘t Partvitdi7c Asphé Bandl®
engagenent of the connector body 11 ) with the door opening (21 Z) have

been expose@38ds mozedkinio therpasitionshownde Higed dedews 337 alsopullamithe t he i nner
door (23) to _thereby r e the engaged er (.12) fro e conpector body
(1) So hs COBEEPBELPEREZ] i DRR I e ety ke B difes SRFSF 20 (20
of the goMPaBifBfthe ALAAIPAL 43¢ ey fORA"a fight keal BRelydendns E&fer 110%nd

mat eri al through the port (13) fromthe outside of the conpartnent to the

i nsi de (20) thoef shehth paotndar t nent or vice versa. 25 31. A nethod according to

claim 30 characterised, by, a_subse nt stage in which the conpector body (
11 ) is renoved FYSOiFFR I%)ékgor?pl%ﬂnal- ,lsioﬁe‘iﬁ?ﬁdctﬁ:rowq et‘ﬁ‘?r@Sthgtr@i’mYﬁ)dy (

11 y | : ! Y ith
the cover (o fher ol B o7 s Rehedgeling phyqBPCdneiog 365, 337 e Bt bk,
engage the ®aysiet cdmectidi D16,B3200 fieean® aslishyof(thd yerew th@ads ar6,eslsesure 30

that encl oses the inner opening (132) of the port (13) to thereby isolate
t he i nndp oplemexientsi rotation 6f thefinpen ddes 28 meedasioedis-cugage ithiebayeaetcover (12),
-32 seal ingly e V0. t he. i.nner door.. (23) Wt i nner, sur f of
the wal | *parPRitstioR 378 4% sificictl 0 38 it Pebatinen) oF M shP s 1
di s- engagi nq25had icBARGu BHié—%ﬁ%agE&Hé‘bé 1EONEEover 4D, AR QRaThOthe he
connector body (11) fromthe wall part (21), 5 and closing the outer door
(22}. - 33 spring loading of the jaws 237 applies a strong pulling force to the cover 12 by
AR A{ L. A{L. A{9. AL. A{ . AL9. A9. AL, A&U9. AGA . A& . A9, .A9. AL. AL. AL. L. A{9,.As9. A
&A9. Ah9. Ah&.TGaps .OIZEI.‘ : S@M@%&Eb@éA%?ﬁ@? .S%%.lé’,{).%bﬂw SPPIeasion AgAing R

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
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between the connector body 11 and the cover 12, the line 213C of the seal between
the cover 12 and the engaged inner door 23, the line 126C of the seal between the
connector body 11 and the wall part 21, and the line 213C between the inner door

15 23 and the wall part 21, which all coincide to define a line of confidence seal.
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port having an inner opening (132) on the inside facing side of the connector body

(11) and an outer opening (133) on the outside facing side of the connector body
(11);
a cover (12) removeably mountable on the connector body (11) and which
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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comprises a sealing flange (114) mating sealingly with a corresponding mating

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 mates with a
corresponding concave conical mating surface (213A) of the wall part (21).
15
4, A system according to any one of the preceding claims characterised in 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 (213B) of the wall part (21).

10 9. A system according to any one of the preceding claims characterised by the
cover (12) having one or more engagement parts (127) by which the cover (12) can
engage releasably with the inner door (23), and the inner door (23) being being

provided with engagement means (237) which engage the engagement part(s) (127)

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
-26 -
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<dBar 1 inner door (23) which comprises a sheath part which seals against the outside of the

10  cover (12) to enclose the cover (12).

14. A system according to claim 13 characterised by a cover (12) of a tubular
shape and a sheath part in the form of a generally correspondingly internally shaped
sleeve which fits over the cover (12).
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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parts of the body and cover (12) comprises respective tubular sleeves (113, 124)
which engage in a telescoping manner with the cover sleeve (124) within the body

10  sleeve (113), and the body and cover (12) sleeves also engage by means of
respective co-operating screw threads (116,125) on them, with a compression seal
(126) between the sleeves,

a bayonet connection (216, 233) between the inner door (23) and wall part
(21) requiring both a relative longitudinal and rotational movement of the inner door
15  (23) and wall part (21) for engagement and dis-engagement,
an inner door (23) comprising a generally cylindrical sheath part which seals
against 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
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connector body (11) and the wall part (21).

21. A system according to claim 19 or 20 characterised in that:

10 the connector body (11) is sealingly engageable from the outside of the

compartment with the wall part (21) at a seal around the door opening (211);

the cover (12) when mounted on the connector body (11) is sealed to the
connector body (11) at a seal to form an enclosure that encloses the inner opening
(132) of the port (13);

15 the inner door (23) seals the door opening (211) at a seal, and when engaged
with the cover (12) the inner door (23) seals with the cover (12) at a seal 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
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 part

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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23. A system according to claim 22 characterised in that the compression seal

(126) is in the form of a ring wash;r around the cover (12) sleeve, having a first
sealing surface (126B) between the cover (12) and the connector body (11), and
another second sealing surface (126A) between the cover (12) and the sheath part,
10 with the line of confidence seal (213C, 126C) between these two sealing surfaces
(126A, 126B), and the line of confidence (213C, 126C) coincides with the line
(126C) of a seal between the connector body (11) and the wall part (21), and also
with the line of a seal (213C) between the wall part (21) and the inner door (23).

15 24. A system according to claim 22 or 23 characterised in that a compression
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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' a second sealing washer (126) between the connector body (11) and the
cover (12) also having two base-to-base conical sealing surfaces (126A, 126B), to
form respectively a seal between the body and the cover (12), and between the inner
door (23) and the cover (12), with a second line where the two base-to-base conical

10  surfaces meet, and

when the connector body (11) is engaged with the wall part (21) and the

inner door (23) is engaged with the cover (12), the first and second lines coincide

and define a line of confidence (213C, 126C).

15 27. A combination of connector body (11) and cover (12) for a system according

to any 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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side of the connector body (11) and an outer opening (133) on the outside facing
5 side of the connector body (11) and having a cover (12) removeably mountable on
the connector body (11) and which 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 of the port from the environment outside the cover (12);
10 opening the outer door (22) of the door opening (211) and engaging the
connector body (11) with the wall part (21) with the inside facing side facing the
interior (20) of the compartment, '
releasably engaging the inner door (23) with the cover (12) when the
connector body (11) is engaged with the wall part (21), to form an enclosure
15  between the inner door (23) and the cover (12) that encloses 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,
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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5 and closing the outer door (22).
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