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METHOD AND APPARATUS FOR CONTAM NATI ON- FREE TRANSFER
OF A HAZARDOUS DRUG Fi el d of the Invention The present

w0 poodnegsem rel ates to the field of fluid transPEr/1L2008/000550
devices. More particularly, the invention relates to
an apparatus and nmethod for the contam nation-free
transfer of a hazardous drug from one container to
anot her. Background of the Invention Medical and
pharnacologlcal personnel that are involved in the

vapors, whi @msmmm%zmwsdnm As
referred to herern, a "hazardous drug" is any

i nj ectabl e materi al the contact with which, or with
”1 vapors of which, nmay constitute a health hazar d.
. e . . .
——lﬂ—&e@ﬁ&&iﬁ—@é‘—éﬁ%on [imtative exanpl es of such drugs
Thﬁ?ﬂé? t ERVELH A 1R1at6Y 4Bt e TRid Qﬂtﬂﬁ{ldr farflfidgevices. More

erapy rugs, antibiotics, and
paibudpligr theeltivieeion, relatds &6 Arr appdiatys casel mbt]mdnfor the
fluorouracil, |eucovorin, taxol, netatroxat, geneza
conjamgpatioptises deangier oxfan, harardauss drugoirom one container to
acchgl nation thereof, in a liquid, solid, or gaseous
Hazar dous drugs in liquid or povvder formare
contained within vials, and are typically prepared in
a separate room by phar maci sts provided with
Bp J_-_{' \Cb Of gntaonout h mask, and a |aminar flow

VR et o Pl PO DY e el i preparation
%('i %xﬁfﬁgﬂé%tlﬁh%f hﬁaﬁ%’bu@ g sPERAT rfshleoihﬁél@fgd@kﬁ)sed to

rug 1s a to a solution contained in a bag wh
divzs anendedtiedr vegpoest ertdth acheiyniestaret itonthes Lsulnrcamdangs As
saline solution jntended for int ra\zeno%%3
refevred torheneiyre Shazardrys sraglis apy deiesiable gupteriglithg gontact
di 0 t.her S
W%n%c F\Jgﬁalﬁ,aﬁ{ ?{ﬁh A8 \e%;ﬁyrs g)rf v@ﬁ@:glpoliﬁgy cgggﬁsi e a ] }ﬂealth hazard.

NngEease add Qohllﬁﬂﬁlﬁftw@e&ﬁmpldsgomgﬂé}i driigs ahcmides inter alia,
such as skin cancer, |eukema, |iver damage, L
cytotoxins, antiviral drugs, chemotherapy drugs, antibiotics, and

radiopharmaceuticals, such as herceptin, cisplatinum, fluorouracil,
leucovorin, taxol, metatroxat, gemzar, cyclophosphamide, cytoxan, and

neosar, or a combination thereof, in a liquid, solid, or gaseous state.

Hazardous drugs in liquid or powder form are contained within vials, and
are typically prepared in a separate room by pharmacists provided with
protective clothing, a mouth mask, and a laminar flow safety cabinet. A
syringe provided with a cannula, ie. a hollow needle, is used for
transferring the drug from a vial. After being prepared, the hazardous drug
is added to a solution contained in a bag which is intended for parenteral
administration, such as a saline solution intended for intravenous

administration.
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mal formati on, m scarriage and premature birth. Such
exposure can take place when a drug containing

WO e@8pe®sl e, such as a vial, bottle, syringe, BEHIL2008/000550
i ntravenous bag, is subjected to overpressure,
resulting in the | eakage of flud or air contam nated
by the hazardous drug to the Sufroundi ngs. Exposure to

a hazardous drug also results froma drug_sol ution
Sinsagiarandowndzugseaidt xig, sliresh badily gontacti therelipe A ZPOSUre to

b I . t i dent al ' f in..
o3Pt bl ubl 0 SRR Rs A By it of
dE8RYHEISE BEATh a@H8Es tdichr &Y islien @aRba Rakeailaf 1i9er damage,

transfer of hazardous drugs. For exanpl e,

WO
ma0f5Me4i8yY Gmiticartiagesand dramating iridy stech eonppsury agn take
a receptac]e port adaptor adapted to be i dint
olhch e S e PR PR Sl R s BobTE e, ana
thPévé}Riﬂéeﬁd%%% EQuiRctda@to %%gﬂeaém, ‘i‘egﬁr}%%g 3R%H2 leakage of

syringe adaptor attached to syringe. The Syringe
flatthpironid soatapietdetobhethy dusgdardoud alrilguitel the surroundings.

communi cation and nechanically | ocked tQ at | east one . .
Egpogute toed dpraeienpdrug slapreyulbh &rom & Sﬁ%ﬁp t1g, rgaining

axi al tion. \Wen. [ ri .
o tse® ¢ty o 1 i 8T nBssEEEh e edy o dg the accidental
pERSHIT ot fht sKifebyf tH fleddBRBIp)S sterile and that the

user is not exposed to the fluid. The user is al so not

exposed to the fluid as the syringe adaptor is

connect.ed to t di,sconnected,fr.o t he r.ecept acl .
SHRPL Biabt PO UPel RS, UPHRE ( RES < dBEUMGY fhe Provide
c%ﬁmi‘i:t’éhﬂgﬁti%ﬂ?ﬂé@Erdr%fél“éﬂ%jzdr%ﬁs H?H%é!' ng engagement

e correspondi ng septum of the receptacle port
adaptor or vial adaptor, thereby preventing exposure

Fomash e R BB Sl R B b oAng
<SRRI DO PO AT AUREIR, B0 2 P o i

révehedle,ng vidltdtiaptbhadaptddnfor cohaestm o horal bgntasning a drug,
movabl e relative to the needle in order to expose the
andedsringpadapioratiechadaesa syriagst The i%rmgeo%fgamor 1s adapted

syste Lch conprises. a nbr a ve fql
i B eyl ARE kR BB e Rhn ARy lophed o at Loast
0REBPEIY redeBBacls ForREARSE R arfFiad ¥HRPER idd@RbTaltBotibe. When

at nosphere. After filtration, air . _
a user retracts the syringe plunger, fluid flows directly into the syringe,
ensuring that the fluid remains sterile and that the user is not exposed to
the fluid. The user is also not exposed to the fluid as the syringe adaptor is
connected to, or disconnected from, the receptacle port adaptor or vial
adaptor since the septum of the syringe adaptor is pushed into touching
engagement with the corresponding septum of the receptacle port adaptor or
vial adaptor, thereby preventing exposure of the syringe needle to the
environment. The syringe adaptor comprises a septa housing, a compression
spring seated within the septa housing, and a needle sealingly mounted

within the housing and axially extending within the spring. The septa

housing is movable relative to the needle in order to expose the needle tip.
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contam nated by micro-quantities of the drug vapors is

nevert hel ess exposed to the environnent. Another
walt@adeesst age of this drug m xing systemis thBCT/AL0O08/000550

septa are placed in nmutual touching engagenent by

means of the biasing force of the spring. The biasing

force applied by the spring is 9ower when the two

septa are first placed in contact and increases as the
Thispirzugsiransfear systiemyis tareopeiz gy stenGow bichuepmpiises gynembrane

i_nad fent t of,th t wWh he t
veortd RIpeT, AR KGR PR leagt OB of dis e tatde o0 ARRpGy the
viaERIBpESy, Dend eRaIrRleefddpem RAERe RlthRispRBth. t AfteAUBEraRion, air
ri sk of exposure of the dangerous drug to the

costianouattidgs misro-gdantitienaf the dadg aaparmeisoieveltleless exposed
systemis that a securi evice is, engaged when the ]
tog R REVERTIA, ABBPELRas aHacs Ol oE o R MG K stem is
r ly.di [ AL i [
AT Lo bR S be gty RAGARUER by means of th

bieeify fores ofl the ripiriig. fTHd biasing fedte \ppliedaby théaprimgoist lower
be contam nated by vapors of the drug to the
whanithe imenserta aradistpceddsiconbre ansl prasoases ap the septa are

can tor, that gauses separated s 0
pBRGG I the [ Biadify R BB cbtRh g pffement of the
syst@ASHREN APR! ¥ d @é‘%t%n&‘ret firdtepRepdintcedtddl kAble tdaathise the
operation without having to set a securing device or a
twe bepinetonee bepdisired BOn 2a¢h pdker wd 38/00866 29;isla 0f exgosure of

6, 715, 520 dj sclose a cl osed-system fl.ui d tr.ansfer }
%imrw G S PR A @@#P&ﬁi%% viangage of this
O »f S g . . . .
TALIOH PRSA0RGkA, B OF Lifest SAAT f Bpring o clly
coanprezsed] ndnyi rdoasntmedhanisnecforr nhaneallly udisengagimg the

has a hol | ow needl e for_penetrating th | qsure .of the .
SQEUGIRSHBe Yire 1nneadesk éa&@momeaiy@%@nvﬂ%é eduyeptipa Pmprises
o Sl b S e P AR RN ool of e

dAu il e @R RRAE bayonet coupling with the fluid
transfer device. A gaschannel within the holl ow needl e

transports gas fromthe bottle to a flexible container
and vi.ce versa

R e SRR s 8 8 v
tFRY BLOEh U Tockitiee bt ¥t P¥bE to a liquid transfer operation and

to be separated following said operation without having to set a securing

device or a release mechanism.

WO 02/11794, WO 03/086529, and US 6,715,520 disclose a closed-system
fluid transfer assembly for contamination-free drug transfer, i.e. without
passage of a gas from the interior of a receptacle containing a hazardous
drug to the surrounding environment. A connector to a drug bottle has a
hollow needle for penetrating the closure of the drug bottle at a
predetermined angle when establishing a fluid transfer line in a fluid
transfer assembly. A connector locking member and membrane are included

in a double membrane bayonet coupling with the fluid transfer device. A gas
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has a first part arranged for connection to the
syringe and a second part arranged for connection to

WO b@sdeasg bottl e connector. The second part, wWhCTEL2068100550
be tel escoped into the first part, is prevented from
rising by a detent which slips jjnto an opening of the
first part and its | ocked position is rel eased by an

out war dlﬁiudl spl aceabl e handl e connected to_the detent )
Ch\amée VHainthy hodlomenesdla dransnaits gasfione thadpbtle to a flexible

glz Q%S%R#E%Ir 2%55]&?1% h%o%%élg%t&g gg%{i) P\gcéj rye'icsa The fluid

tFAnEfEg dQ@Mé @8 Ch @gringet dned |anécﬁip1ﬁ£§ i '1?1{33 coupling unit
i nfusi on bag. spi ke nenber of an infusion |line

hasex dust Pazt merdngade ftuf cmnaﬁhxometo pbe tsysingehandiaciseepnd part

devi c t hout lea d uid t nsf r assea‘o hich
A EAREET SORBS oo B dfe Bt bonideRRe riile S8R Raktywhic
canqsw 'Ekﬁ@éd ?edbﬂmwnhehﬁfstwl%r ‘i’@&b%e@ér%b@d' ﬁ-ofnr ﬁaﬁi%e Ibyea detent

i ncludi ng the steps of connecting the connector to the
wirichy dlipd iwto nat apemmpgant theckirsig peie aoal pis bogkedi position is
t I t.h I t t h
rlgAAeb DB PRI el e sl herell ceBupMiFAGo (e ettt After
tfxg %rﬁgqgex%tc&thedqﬁt ﬂ?er fAlyd %%ﬁéf@}? :d%gg:teh Gl Qét?orpfnehgfe of the

ressing on tran er asse

cbﬂpnﬁg Qhit Perdtiasta iftenBRGRNGE tharihjddtion phe dofiarsiixing device
part of the coupling unit, and manipul ating the

ceyné¢cigd to phe drlét vioshef an a@ﬁm@hbageA@plkm membeq ef an infusion
1 f nb det d
lige; Praets B SRR PR a b GuRRE TG R uPE g Tigpoe without

1P to a liquid transfer operation, in order to
di spl ace a correspondi ng volunme of the drug fromthe
vial; however, the volunme of drug to be transferred,

i.s de ndent the volu of the.injected ajr
rfﬂtldbféaa oL ASSEIRY (10 ULRES| 3 aﬁ%eaeelmbedjn%f Stes; g Okder to

e%ﬁzﬂiﬂhsl < fc?ﬁﬁé&iorp Bgrv@m&n el%a?@&thg Hﬁﬁ?lls U SAGYAR[29E uding

Id transfer ass y ist the alr that

theetipstaf doankaing thd cphhedtot ¢o thedatg dotils, ﬁoakﬁngfarmhlockmg
t he environment and_therefore_ involves the ri sk of
thﬁt%@h@igngntto ARbMithanesrRgdravFRILeg vieo AoRBHIng gmiheonto the

g{%?ct a‘%i L Rlcfi e%' {A%X%ﬁflﬁg ukg g%é St Tdofiflector,

e con eet

og@&sfdlsa*l dlap}éwirs%1 kee @Ea@l@.l@éf QhBblylihe Wi, BYEdsNge onehe fluid
e punctured, er eby

transfer assembly in order to retract the second part into the first part of
the coupling wunit, and manipulating the syringe. An additional
disadvantage of this fluid transfer assembly is that a predetermined volume
of air needs to be injected to the flexible container prior to a liquid transfer
operation, in order to displace a corresponding volume of the drug from the
vial; however, the volume of drug to be transferred, which is dependent on
the volume of the injected air, cannot be adjusted by the health practitioner
during a liquid transfer operation. An additional disadvantage of this fluid
transfer assembly is that the air that needs to be injected prior to operation

is taken from the environment and therefore involves the risk of introducing

contaminants from the environment to the drug and violating its sterility.
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exposi ng the contam nated air to the environnment and

rendering the fluid transfer assenbly i noperable.
waenosheasaor e, the sharp hol |l ow needl e of the dPCIL2008/000550

bottl e connect or endangers, while remini ng exposed

to, a pharmacist until it penetrates the drug bottle

cl osure. Consequently, this fluid transfer assenbly

e s o Tt b ool R BhELY made of sheet
hEAIEITnd BIEa R ALY 5 e RFRRE My hinfied, thereby
eixipubihgt tlanshansinsesd layr k6 thbamvarbmpenithad lehideraly the fluid

to forget to performone or_nore steps _during._the
teaRsiet wisserbly ignesablee Hnthexsora ¢hg sshpapohellow sigedle of the

R BB T B bl Bi 8 558060 15 B Hnacmacst
WEHAT BURHeBeatal theldriug Hotfl! @odleP€odis gjﬁ,gﬂﬁé i Ransfer

syringe, thereby endangering the operator
asypemdbiid easnot e considersld) withinfthe lgeoywp of eafety preduidtsrgenerally

S B AR b G e whc
4 Qipodhd 6 LRRF NA&hediR¥ichie cﬁfaf&é{#@ﬁ%e A us; O3 ;fgansfer

vapors and prevents contam nants envi ronmnmen

dssembiw is tigat abh operatbads habldi1td fargdt tg pdifbrimgoiider more steps
transfer process. It is another object of the present
duriestthencenngstion gequendeodeadingsterbel dpageronssresult that a

[y | ich vaQl . Qf .t hazar dous .
R Ittt EAL L WO o Rt D B REUBHE, drug wil
tRERSTBLY Be edpadd izt tHRNs b @ndRIEE oMik MiaBld fiebé |d‘i%d§1ar?ed from
transfer assenbly, thereby preventing any exposure o
the gyemgepthérebiandndgeningrthg. operaios apst bystandeis.i onal
obj ect of the present invention to provide a fluid
transfer assenbly which does not expose any sharp

10bkesh Sopjaah 0?%11% t}?rgtséﬂt 95}[@1119@1‘? ‘*Joe{){-cﬁriée&% %ﬂoé%‘tc}r-é' tgem fluid

any stagé of a fluid transfer operation. er obj écts
teasfar\santabés thht tiseadaptedttooprevient theckmakagppafr & iazardous

as the description ceeds. . Su ry of the lpvention
dxgey ef e%lafeaom&m@ﬁ&&{fbx o BRI aEn SHYE" Ofroliig iRpors and
ptrE%}?tfsecron%mfiﬁéﬁgs A08 the environment from coming into contact with

the drug during the transfer process.

It 1s another object of the present invention to provide a closed-system fluid
transfer assembly in which the same volume of the hazardous drug and air
are exchanged internally by means of a pressure equalization arrangement
within the fluid transfer assembly, thereby preventing any exposure of a

user to the hazardous drug.

It is yet an additional object of the present invention to provide a fluid
transfer assembly which does not expose any sharp objects such as the tip of

a needle to a user during any stage of a fluid transfer operation.
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second fluids in opposite directions within different
fluid passageways between two contai ners such that
wob@s/ 124580 first fluid is transferred from the PET/HL2008/000550
contai ner to the second contai ner an equal vol une of
the second fluid is transferred, fromthe second
container, to the first contairer. As referred to
herein, the term"contam nation-free transfer of
Otheyuohjectseand adwantabesi of ghehiaventiosf will peeqrae appasent as the
is n%. I eakage of the liquid or air contam nated by the
descHptPrRTageelts of the liquid to the surroundi ngs and
al so that no contam nants fromthe surroundi ngs cone
into contact with the liquid. A "fluid passageway"
Soeamarg of thve pavbnbiimeen said syringe neans and said
receptacl e, which conprises at |east one segnent fram
Aggefereed §9i1¥fr§%iﬁ1?@et%n@mbﬁ@g§gin&e4%§bq aﬁré%?% af first and
reqi I .0 c [,cat i-on. [d [
ol BpfR 48 pbbbite CHPPHNAE rifht TaReRALE SN, PRSsngowaye
béwhUt®o ebatdiaess BrckiBapwhed ehudidss fividwhi tfansferred from
fluid can flow. As referred to herein, "proximal"
theefinst containgy tathersecpnd sontaingr @de pqAb vakime wif dhessecond
t he. aratus, .As referreq to, herein, ."distal”. neans
i R RRRH PR P SecRe foReIer, Qe SapafiBErs ne
apparatus.As referred to herein, a "secured doubl e

engagenment procedure” nmeans a procedure during which
At wofepiat trehéntedn mérebteane Sooftatminafibuiftee tramsfegrof liquid” means

g REBABr i AR REoUPCH B, HO| 5REGES &4 dhe figuid or air
C(glﬁgpl@aiﬁﬁgédd})i e@%%&@ﬁe& ggﬁgﬁ%ftﬁ% ﬂgﬂ%doﬁﬁﬁsﬁ@ !%u?xfofuﬁ)&iilégs and

y orce. referre erein,
alsbahat ab coarpanenitsnipamsthryureonnditgstconse htosyntageyith the
vial, infusion bag, adaptors of various types, that

lignil.used to contain, transport, and transfer a liquid
drug fromone fluid transfer conponent to another or
to a patient. In a first aspect the invention is a

AMELRadsd b st Ray T R BafibR NpdtheBetween said syringe means and
said receptacle, which comprises at least one segment from each of said
syringe means and said receptacle that are in mutual fluid communication

when said syringe means is coupled to said receptacle.

A "segment" means a volume enclosed by one or more walls in which a fluid

can flow.

As referred to herein, "proximal" means in a direction closer to a user who

manipulates the apparatus.

As referred to herein, "distal" means in a direction farther from a user who

manipulates the apparatus.
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transfer of liquid froma first container containing a

volunme of the liquid and at |east an equal vol une of
wW@2a®8tzwss0 second cont ai ner containing at | eastPEI/MRDARB0O550

of gas equal to the amount of liquid that is to be
transferred into it. The nethod-of the invention

conprises the following steps: a) providing a fluid

ransfer, devi ce. conprising: a.closed container havin
AS Gebeian &0 hargimen BeTEd davinnEnesmRny prsedire” theans a
' [Wel§ . ont.ai nek | t tesfluig .
B a8kl SON B ThelcBhle, BeoIBRAIE B2 it Buid franofer

dohep dleaitb e respestifelgare Newdght agod nivtRiabtdiffagemednteand during
chanbers is a liquid chanber; a first segmant of_a gas
whighriep agadon of paisk twempasnbragiesds prevented thmies fhe application

erein.the praoxi mal ends of the first segnents are in
W%(?lé f@%}ﬁﬁ{f Et@ﬁﬁogf?'wth the interiors of the gas
chanber and the liquid chanber respectively and the

distal ends of the first segnments are cl osed by
Aentfencpdibahsreib) fimid tiransfgr aompooedt seeamn angfcomppasnt, e.g.

channel .and. g, second se nt of ,a |iquid chanper,

SWREIES: nVlﬁﬂeHng%%Oa Béﬁqﬁ%g‘%t?% of SEIRPS g&%ﬁa?@w&r arg sed to
cbhtididh Cﬁ%ﬁ%&atdrﬁi‘ t‘%ﬁé‘fe% hg ggﬁﬁ ' O?rotnﬁe%ﬁé rfhid transfer
contai ner and the proximal ends of th€ second segnents

cangotlens ed abytisaads toga paéeat. c) pushing the distal end
of the first segnents in the direction of the proxinal
end of the second segnents until the distal ends of

he fi | he..
'8, BrSCRBUEhE BEDEHOR, fr ol B0 25 TRE ForflnliRGtion.free
tpeRdfe N Gf Meiid b aeﬁﬁtoeeﬂmin@n@brﬁaiﬂihg £8&00she of the liquid

segnents, and enter the proximal ends of the second
anshateleest antegiuab yobroeiofligag te acweepind wontainas cohtainiig at least

PRERL o B RS LR o ot LA B B e o
it. "o thethaABEthdBIVSRbL éb%lpﬂg@ite}sa{ fo@foﬁ&ﬂghsfg%sz L 0

container and the interior of t I qui
al dpwirngiding egufluidriransfer deviest abinpsixddgbet whesedt lkentainer

D1 codieng e TEeGae THTH BRI ADET daFideneRadBiPTigReof the
Pr eSPhEaitsP ints Qb tslaﬁal”ét%u Idid ntléﬁhe dhlabbers having variable
volume, wherein one of the chambers is a gas chamber and the other
of the chambers is a liquid chamber; a first segment of a gas channel
and a first segment of a liquid channel, wherein the proximal ends of
the first segments are in fluid communication with the interiors of the
gas chamber and the liquid chamber respectively and the distal ends
of the first segments are closed by sealing means;
b) providing a second segment of a gas channel and a second segment of
a liquid chamber, wherein the distal ends of the second segments are
in fluid communication with the interior of the first container and the
proximal ends of the second segments are closed by sealing means;
¢) pushing the distal end of the first segments in the direction of the

proximal end of the second segments until the distal ends of the first
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contai ner and the pressure exerted on the liquid in
the liquid chanber; e) noving the internal partition

WO p008/129566t direction in order to increase thePUDIILEOES/000550

of the liquid chanber and instantaneously decrease the
pressure inside the liquid changer and sinultaneously
decrease the volune of the gas chanber and

i nstant aneously increase the pressure of the gas
i nsi §eSTRELY PNkt dhe W@E‘r"& Foemé o Fhedistelengs of the first

res S i i nt a Ll e

Pl GurHERetiro Rl khO Rl BeARI™: BRE Librfof BHECf the
cont ispednts sdgibbgltschanfelntdit ahleherokidhl ehdbef thed second
an equal volunme of gas to flow sinultaneously fromthe

gas chameats thereb) nrewidingta gavtinvaus gasaphannelnbegiween the

the first contaiper, wherein the flow.of Liguid in one

di 1 e TG (it conboner A s iESOr T HHE g5 bpmber and
di 1 egl dyh a0 kbR NS liglid FRahRLICh St eeROHd fiteFiof bPRRe first
noving and the equilibrirumis reestablished; f)

di scoontinengntihhefintextiorcafritbailipridfahambdre 1 ui d

transfer device by.pulling the dj.sial_ ends of the

fidsta QHHEN R egyElibaum b Pfetagiléﬁf?ﬁﬁpt‘@m thy presgure of the
seco S t t t sgal | n t .

pr oxi m§1lﬁlg@Qoﬁrstthégrgg%%ﬁdQggg%gen#)g,gsﬁgré%?ﬂ%r%%olsrll r%e gas
the ehdmiefr dh@ beewesd the pressiie angtddhbaudle lifeid in the first
sealing neans at the distal end of the first segnments,_ .
t her ébytainer oand gthe erepsireoexerteds ionsithg eljauift singphe liquid
provi ﬁi %ea_thi rd segnent of a gas channel and a third
segng £ _ra l'iquid channel, wherein the distal ends

of o)t hgoviRk ttheSRABBIH]Sp At Ridir Ui FhtCHRBALE b i0Pfetd Macrease
the interior of the second container and the proxinal

ends thé wdlemenhof the digmedichamlercand adstantsvadusly decrease the

nmeans; h ushing,the distal end of,the first segments

o ReRmBCRRUlF Hhe Braid eBRmhEr Sl SORuHRESHTY ectease the
seg i |

senor O bt D ithe gAR it B fn ol ind e prossure
fir sof skggastissidpahetgaatchabiieers édiarofh tivadiffakntéreof pressure
proxi mal end of the third segnents, and enter_the

pr ox caased R aneying e mtgrdlaggga,mﬁ(g} cause liquid to flow from the

first container through the continuous liquid channel into the liquid

chamber and an equal volume of gas to flow simultaneously from the
gas chamber through the continuous air channel into the first
container, wherein the flow of liguid in one direction and
simultaneous flow of gas in the other direction continues until the
internal partition stops moving and the equilibrium is reestablished;
f) disconnecting the first container from the fluid transfer device by
pulling the distal ends of the first segments back out of the proximal
ends of the second segments, through the sealing means at the
proximal end of the second segments, thereby enclosing the ends of
the second segments, and through the sealing means at the distal end

of the first segments, thereby enclosing the ends of the first segments;
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t hereby providing a continuous gas channel between the
interior of the second container and the interior of

W@ b@sgsschanber and a separate continuous | i qeETIL2008/000550

channel between the interior of the second contai ner
and the interior of the liquid %hgnber; i) allow ng an
equilibriumto be established bétween the pressure of

the gas .in the_second container and the pressure of
t 18 proayiding adhipsssagraemier! arfasmpehamal atrrdeambégi gpgment of a

exeri.ed. on, the Jliquid.int SeCQ t aj;ne .
pr es@ﬂ?’e‘i}gb%??%ld W%WTFH% ql? gﬁ_&?’”& iel’ill hogoif%leqthlaa c%g%oeéqu;g are m
j) rEvidechBfuditi86RFitRAhE iihtifor of theS@e6nd cdhifiakt and the
in order to decrease the volune of the liquid chanber

and prostisnal @nde wf| thei thirdsagments preedesadeby sealing mrans;
l'i.qui d chanper .and. si nul t gnequs|y i ncrease the,vol une

oft)t WU HRAGERL EH 01 e Bh 6EDEP Tt AQRUPHIOH of the
pres . [ :
Pho B PRaRl s obftte MIGHHR ¢l @ in il PHO Tistaf IRR! 4T the fixst
i nt ese@hepty péndtoate dhis @ehlinyimenns fatothief dak brd of the first

liquid chanmber through the continuous |iquid c,harinel
i Nt 0SegrRCB kG ReaetIRie dihtcFealinr JReapu At the nregalgend of the

to flowssi equs! t s e Qit.ai ngr.

o LSBT R Sk L A BRSP BRGS0 B scmente
chanfigdre byaoidinghe chheivwuets | daautkhimelohetwiiehethid diterior of
and sinmul taneous flow of gas in the other direction

cont thriescomd i donthimer nad nidle patarian of theoges mhamber and a

dth ilibri i. t abl. d; dk. .
i SCOTRTIGET AEpEREoER B CORRaFor e e eTieF gf the second
trangs gl ifeVASE thY imtidklok B8 thE¢igiid kBhnfitagds of the
first segnents back out of the proximal ends of the

t H) r cilbegmertrsequitiboiigh to he esbablishp dieetiveceat thehpressure of the

proxi mal, e%d of the third seg ts, therebﬁ tglﬁosi nig

the &Agdnokher freop i‘FQiltheﬁPgﬁ:T’&nﬂr@lsﬁ%%@ egas In the gas

seal [0gnRAARdHothBEn 1he bl Bertdior ol RE PR second
S of the ts ; e

t her éby enclosing the en ITst seg

met heshtiasn@haaC tthei peessutet bpértadll onf thdeifniduiid ahel liquid
t he gas tbhat flows
chamber;

C

j) moving the internal partition in a second direction in order to
decrease the volume of the liquid chamber and instantaneously
increase the pressure inside the liquid chamber and simultaneously
increase the volume of the gas chamber and instantaneously decrease
the pressure of the gas inside the gas chamber, wherein the
differences of pressure caused by moving the internal partition cause
liquid to flow from the liquid chamber through the continuous liquid
channel into the second container and an equal volume of gas to flow
simultaneously from the second container through the continuous air
channel into the gas chamber, wherein the flow of liquid in one
direction and simultaneous flow of gas in the other direction
continues until the internal partition stops moving and the

equilibrium is reestablished; and
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between the fluid transfer device and the first
container was present in either the fluid transfer

wQl2eosaz9s6r the first contai ner before the contP¢I/OLLE08/000550

liquid and gas channel s between them were provi ded and

all of the liquid and the gas thgt _flows between the

fluid transfer device and the second contai ner was

prgse in ei,ther.the fluid transfer devigce or the )

Seadnisshp&iting thererend Kentaher drondhe uidieanslgadevice by

channghRiRetMeasihD PRV Q :
BUBiIRE BHYY%F €he fﬁ"%i: Sﬁ%mg%&sgégaf E)?% o?gh%tprommal

cont al ner does not contain a vo
| east erdmiadf tthet teirdobegrments, | tloponght @hbesslans f @ehfs, at the

then the.nmethod, i di fied by not providing nmeans to

pl ac ep’f‘ﬁ%mé’gse% Sﬁ‘t‘.ﬁgg tlPHfdf F%%e%@m#fﬁﬁrﬁim cloging the ehds of the
i nterj e iner. knstead the distal

end o?ﬁ{r ?1 geghﬁ%ﬁ,s é’%@r&%‘? &cq)%ﬁd; a Sﬁl%e@%@scﬁnﬂ%%%al end of
to a trefivetysogadettts, tHeeeepP¥nalobiii i dddd 6180 B4 stegﬁﬁ'éhts ;

the surroundings to flowinto the gas chanber as th
liquid flows fromthe |liquid chanber into the second

BB B P LR e v
heagakdotise ATuid fﬂa%@f&n&eﬁe@tﬁid1%5etﬁ’rus?g&%gfn Igras present in

anot her aspect the invention is a f fransfte

eipiper thaifluiidrtransfey ideygicoudr thee fivet battadhert befoké thb continuous

aspect. ,The arat yUs conprjses: syringe means, neans

T gpid, ghd 2srhAasln DeHoehEhey Fiege Drenidstt and all of the liquid
tiaj ' ' i Ui ¢y ] L.0r.abl nd. fl ui

RN EY Kels tRal oGt Bothitl hb SBOHAR:R AffichrARE thgssecond

Enissierewast presehbeins githegethee @gd tRahBRrIasyiRE S YRE second

W thin the container and to all ow exchange of a

cQuERINey hedprgrihestontimousdiqeidpmnduges chhenelsriaiveen theth were

ﬂ'rjagi ri nge means. One enbodi ment of the fluid

transtér apparatus of the invention conprises: a) a

syringe-like proximl section conprising: i) a

cylindrical body; ii) a tubular throat ; iii) a

I§dparsacpng esindamrer ddest not evetwia 4 helpassefigasfthhl Uk dst least
h t or, ti dt th t; and

e*&%%%g r’ghcte olume %?(ilq%rld %8 %el &gng erre ,ethenrt%% method is modified

by not providing means to place the gas chamber in fluid communication

with the interior of the second container. Instead the distal end of the third

segment of gas channel is connected to a one-way valve, thereby allowing

filtered air from the surroundings to flow into the gas chamber as the liquid

flows from the liguid chamber into the second container.

A specific application in which the method of the invention can be used is for

the transfer of a hazardous drug from one container to another.

In another aspect the invention is a fluid transfer apparatus for carrying out
the method of the first aspect. The apparatus comprises: syringe means,
means for releasably coupling the syringe means to a container in which a

liquid is storable, and fluid exchange means adapted to allow equalization of
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iv) a piston that is displaceable within the
cylindrical body, the piston defining a distal liquid

w@basbzassand a proxi mal gas chanber, both of vVRCT/H20ES/000550

vol unme; b) a connector section fixedly attached to the
distal end of the throat of thejproxi mal section,
wherein the distal end of the connector section is

bl.e. fl uid f v
R S ——
¢onthlBrddnd a6 taAlRe AxtRat e o 8 RBlsAtddN oS B the "l‘%ﬂi&i Hitween

the distal end of the [iquid conduit begins in the
ainer gavt thensynimige meapisoxi mal end of the liquid

conduit termnates in the liquid chanber; d) a gas

conduit that passes through and is rigidly attached to

OhE SRRl Of ¢he TRAG tﬁé’ﬁb‘?&e%%%e{ﬁ%ug P £ i%&;?r{rhéﬁprisesz

gas conduit begins in the connector section an
pr eXi aeyringetlike pioaimad sedivducdmpesirigiat es i n the gas
chanmbgr; and e) a nenbrane |ocated at the distal end
of tHe aswhadrwalbedyi on, wherein the menbrane

encl ases the_distal ends of the liquid conduit and the
air é&aé&ﬂgui%ﬁapahg them fromthe surroundi ngs. The

ox L ti is configured to all t.he head .
por {1101 of® (FPAFAIRE FIeMETorbabnBETERGs  Promaspagneol fluids
| nt eri opeRfeddehe MRS s BOh AN f&g@%ﬁl%ﬁltj ! he

nmenbrane in the connector section e pus
proxiivdld ypivdeen thht iis QQEI&@EBE RYitRidRERS éﬂ@n&ﬁ&ﬂ: ®ddy, the

in the head portion of the fluid transfer conponent.

Furt her Pistiehi defining e distedr diquéd t dyehher andisesprdeimal gas
di stal gnds,of .t liquid.conduit and the air conduit

to peneel?ao\?lge{"’ﬂ%oqﬁeq#ﬂ%ﬁﬁg’l?ﬁo YReconnect or section and

t hB) GeRddMcteL8bctidh HiRE '

est)abl i shi r?g an Copen i((iqjl%ie%&gﬂg%&ng?m\}??i%zgﬁdq%ﬁ t&]e throat of
conduhe fpekweeh sedtion, wherein the dibeall drigliofl thd@6h86ctaP Gection
t he i.ntarior of the fluid transfer conmponent and a

separfféapishtabe comgrtable o i tansiamamponsntneen

:E H‘Bll‘agicﬂcgﬁg}lgc?ﬁ%%é %%!el%{rﬁﬁrougﬂdaﬁ&]qsiﬂé:%ﬁ} Uitdhed to the
separating element, wherein the distal end of the liquid conduit
begins in the connector section and the proximal end of the liquid
conduit terminates in the liquid chamber;

d) a gas conduit that passes through and is rigidly attached to the
separating element, wherein the distal end of the gas conduit begins
in the connector section and the proximal end of the gas conduit
terminates in the gas chamber; and

e) a membrane located at the distal end of the connector section,

wherein the membrane encloses the distal ends of the liquid conduit

and the air conduit isolating them from the surroundings.

The connector section is configured to allow the head portion of the fluid

transfer component to enter the interior of the connector section and to
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In enbodi nents of the apparatus of the invention the
connector section conprises a distal collar forned

WO pi08geebo y with, or connected to the throat aPdI/IL2008/000550
suitably sized to surround the head portion of the
fluid transfer conponent, and g cking el enents
connected to the collar and ad %t"ed to rel easably
enﬁage the distal edge of the head portion of thcﬁ )
fallpw themesmbraonpoidst connectoresectiam 6@l hrepighed groximally

. ted t he di.st al d .th
R, 850ty A b5l P 96 SRORCE Rl o ehe
ofj1d E4RsRE QSRR nt MPuethdrSphikifey oA thaGhebahned Sogether
base to the separating elenent and distally extends to

t beustissthé disthlobndfeofdile diqwd cemduisased ythee ais coaduit to
be provided for preventing defornmatiqn of

nBRBeALe the daemBFARRIFHERT SORRCHRE SR gpfldBigreanipal seal in
' PNE q}éaﬁnpSﬁ%Q et}fquﬂfce%?%ﬂﬁliﬁgf Aﬁ“ogghr BQa{®Channel via the

conponent “In order tao affect a Secur doubl'e nmenbrane
eligadd senduitbetwesy ithe interidrif thellignit mhasilersandajhe interior
Position the head portion of the fluid transfer .

c ofplom dhtid drasefer sommengns ead & SeParats)ongs, & thanned yia the
portion,and the distal ] i all t .
et PO haih ot Pl B (BB hehBRL holi ! Berior of

CORd Acks thhesreetahpeid . menbrane in the connector
section. c) Continue to nove the head portion and the

distal collar axially closer together conpressing the

Trg PRRbAREIRAS G o SPPRER Hoafa CHE 1IOCBREHT I Lot SHBRFpb SBetion
co%xléﬁgxg's’@éq abtﬁtsbalo(foéfa? ﬁg 24:] riﬁ'ﬁ@écgllls') Wi o R n et ML thd €hroat

portion an Istal T ar axially closer
andtéditdble kel by aireomnd stlooteedt pdrtiont bf thel flaid transfer

coTRBoRTHp SRS AGDE IGBGPEE FORTEAaR fon bt 181G U A9ADied to
onuEpbderined | L
PR ek cibentithel S SL Rhe 1ROt BF the TR, ugnster

coMponisitng one axial notion.

In these embodiments the membrane located at the distal end of the
connector section can be a deformable membrane having the shape of a
truncated cone, which is firmly attached at its base to the separating
element and distally extends to the distal end of the distal collar. Safety

means can be provided for preventing deformation of the membrane.

These embodiments of the apparatus of the invention can be connected to a
fluid transfer component in order to affect a secured double membrane
engagement by carrying out the following steps:

a) Position the head portion of the fluid transfer component close to the

distal collar.
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In other enbodi nents of the apparatus of the invention
t he connector section conprises a hollow cylindrical

woeiosn24sedy. The hol | ow cylindrical outer bodyP¢EB:2068/000550

a distal shoulder portion radially protruding fromthe
outer body and termnating withy gn openi ng through
whi ch the proximl end of a flui transfer corrponent

) niios® it Rend aeeBh e e ikl eoeaRialy Alose ogother

pr ot r gginoiHY oae@dﬂa;aﬁf NOMebd h;? 919& “ﬁ&&d g,goﬁbgq disftdbts the

end of the syringe- e proxi mal port

appar defosmable menslndine ﬂmwhéeronnbeﬁot‘rmdbﬁanj nto the

i nterjor of the outer froma central portion of

t h&) c%%‘éauﬁrtamﬂ%ﬁ the eﬁ PorEpRigndhthe distal epllagoaxially closer

duj d d furt
CF ovi gt RO DSR2, PRI S E R hne T (e, connector
r espesctival yn#ll ehé dagtal @mdshfdiel Rguid Ahdidr toAASTtS penetrate

operatl on; and d. a double nenbrane seal actuator
reC| dihaensh posh of the mxsnbraneshi n t he hol | ow interior

rq'é) W?% otgltag‘é 16 %@Xﬂm}ﬁj ﬁ?% Poggeﬂb nﬁ}j&ag ogfaaxl'ggxrlally closer

pr oxiedil RIS ARE té]@abeﬁ?@k&ﬁéﬁe@r’ce)@ @Bt#]olﬁr"dre%?geﬁﬁ% engage

casin . a distal nenbrane that seals I st
of tit%eahsta@dgakméﬁheheadmtmnf the distal menbrane
protrudes distally fromthe casing; and d. at | east
two resilient arnms which are connected at a proxinmal

r t t xt e [ .
T kIR A eniR b TEEANELRe MG poBofion, LRGP FEIY tiquia
wtaasial denite. toWlenlityhil towbfa ampsst &etbe ehd @tr@ferhﬁly are,
at the distal end of the cylindrical body of th
REHE @ﬂﬂéﬂlsyé%pneﬁxwlen@ﬁpm ged el ements of the
resilient arnms are pressed into the distal shoul der
portion of the cylindrical body of the connector
Ise othern entiitigltyital dforhd Qaﬂgﬁ@af@d"w afie SRE&DTH etlrfét connector
the proximal end of a flui ransfer conponent to be
seatienteonpmses whbollow cylindrical outer body. The hollow cylindrical

outer body has:

a. a distal shoulder portion radially protruding from the outer body and
terminating with an opening through which the proximal end of a
fluid transfer component can be inserted for coupling;

b. a closed proximal cap having a central portion comprising connection
means protruding proximally from it to connect to the distal end of
the syringe-like proximal portion of the apparatus;

¢. a needle holder protruding into the interior of the outer body from a
central portion of the closed proximal cap for retaining therein two
conduits comprising sharp pointed ends and further provided with
apertures through which liquid and gas respectively are transferred
during a fluid transfer operation; and

d. a double membrane seal actuator reciprocably displaceable within the

hollow interior of the outer body.
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opening at the distal end of the connector section and
advanced until the nenbrane in the nenbrane encl osure

W@ vBazess0 t he part of the distal nenbrane thatPCT/IL2008/000550

protrudes distally fromthe casing of the double

menbr ane seal actuator. The Qjﬁgeler of the distal
shoul der portion and the size of the enlarged el enents
at the distal end of the arns are such that, when an
axial force is applied to push the doubl e nenbrane

tua and. f | ui . .conmponent towards
ngﬁgugﬁ%éeﬁ%@esﬁegi gc%fat% ﬁ géérl@%ﬁ?’%n e encl osure
preeverylihisiceDheats: elgngnts at the distal end of the
arms fromnoving radially inwards. This causes the

ditst alpraxinal wemhsabe thet sealsdhe prpriasalendighthiseasing
T Al BRSBTS etk by HhE Hbeg herein o
rel ai)hftnoft ol 182 Hh & Yesn & HesR Al Ss dﬁttalcfjlf?‘ 'f‘;éorﬁcthetcatsﬁ%; and

enl arged el ements have roomto nove radially inwards,
arke atlleasetivé rosiliche alinss avhichoatedesnpeted at af pitoremal end

doubl e nenbrane, seal actuator, an but the distal .
undefhgrget & atnq@lﬁ%mﬁﬁzm@emtm Pg ﬁﬁl@ FXteRIeY «,gfr gHf@sing and

di st i ' : RSt the

oo RBFSH b ARG B pRASRLARRRIE (0%
conpressed engagenent, preventing di sengagenent of the
actuator fromthe fluid transfer conponent, and

Véhemoviiheg dotibleagnemboanarrpal hectwotny éel 41 Ghe distakfemd of the

CHEREAR hotf o thT RS credis) B “TiEHGhLPEpte of the
r§s|€iﬁ&h9 BrmENSrediRE ST thtbMe diREalAHHMAA! petibabf Bkdeglindrical

uid transfer conponent can be displaced proxinall
bodly hoif the renhettopwertiony tlereby dllvavingtihe medybramet ¢rclosure at

the Pronimal rad b e A ciaas T BIRARCTY. 40 the JoRGHed into the
oé fgl'rn% L{ i’ﬂ? e&éétg%?é%%??ﬂx}e WandbBP ds@_@ﬁgnpe[lﬁi( 'a’&%’ahﬁe% il the

poi n e two conduits penetrate the
nihisbadndrdabtkd emeinbirbae achelebare andtddie theniyaabeof nhe distal

t he menbrane encl osure, thereby establishing a |iquid
membraneithatgpeotyades distpdr dremi theyasies pl the d@ak#f@ giegpbrane
section,and the fluid transfer conponent. Wen the

e ariHaitang

The diameter of the distal shoulder portion and the size of the enlarged
elements at the distal end of the arms are such that, when an axial force is
applied to push the double membrane seal actuator and fluid transfer
component towards each other, the sides of the membrane enclosure prevent
the enlarged elements at the distal end of the arms from moving radially
inwards. This causes the distal actuator membrane to be compressed
against the membrane in the membrane enclosure until the sides of the
membrane enclosure are displaced proximally in relation to the enlarged
elements. At this point the enlarged elements have room to move radially
inwards, are released from the distal shoulder portion of the double

membrane seal actuator, and abut the distal underside of the membrane
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attached fluid transfer conponent are displaced

distally within the hollow interior of the outer body
W@RooBhz9ssobnnect or section, the sharp poi nted ePdBIIEDO8/000550

the two conduits are pulled back through the distal

menbr ane of the actuator and tgi menbrane in the

menbr ane encl osure, thereby breakKing the liquid path

and the_gas path respectively between the connector .,
erstosurenlmtbis wayf the distahastiugator sngroheane isvheskednegainst the

G845, THEDLAIE Sl SEL U L5l DB A1 o 0K s
eI%Jeé bheh®! W&Qeﬁﬁﬂ%ﬁis&%%géﬁﬂ@nﬁ 0fEl4htS aatitatbPCRbARM the fluid

ween the proxi menbrane and the distal nmenbrane _
trafsfehecalnpbhentyeandandloseng ot umttuatorThaderthodicowpled fluid

ixpesieB GORBIPBL o b dPERBFPRART SISTBHHL AL, e grr {jerior of
ol 861 RIS SPUR o iouRl oy ane engagement by

arrying -ou oW ng eps:a. Position the
opening in the distal shoulder portion of the outer
body of the connector section in the vicinity of

th

The diataate that Bre actuatonand attasbed fluid fpraden PO%Ponegt can be
Initiate a.doubl e.nenbr.an ngagenent t]
PR SRS AL B BDSEIBID ORERE ARy o the
cozl%gkﬁg?%eeﬁbhlaﬁ&ﬁlé%%e tBO WO TBhEuRE drB&ueh@GhiabBkhen the

‘the fluid transfer conponent is received in the
adtnttori candf thhe attanhedt ofuisle ctrianaferc . competindndnainey displaced

di spl ace distally the outer dy, relative to the fl uid,.
proxRatlE, the ﬁ%ame ROIRG(; qn@h@b thelbwe Cﬁ’é%ftarP@DS Fatfghe distal
m%ﬁhtliﬁhgrofﬁjgﬁt Q&Iu%t@ﬁn dnlgSEHRY ARSIk 3828 §1t1? LS BB 8R6losure,

I'n e menbrane enclosure at the proximal end of the
tHelrtlh ¥ ebtzANiheéng colipoiephth Budi ngat hisghstespedtireely between the

enl arged el enents_at_the distal end of t arrgﬁ
comneatsespction; ad dbe dluid feansian sompanent Warear the actygter and

i,n o he  di. st al | d ti . t A
R AR TR Y gl U, o oo
iRBAbP P ERe oﬁ%fbﬁﬁ&?ﬁécdﬂ&cﬁ@ sEimn, theghawy ipdthted ends of

proximally within the outer body of the connector
tleedwioonomduits are pulled back through the distal membrane of the

actuator and the membrane in the membrane enclosure, thereby breaking
the liquid path and the gas path respectively between the connector section

and the fluid transfer component.

When the double membrane seal actuator is at the distal end of the
cylindrical body of the conductor section, the sharp pointed ends of the two
conduits are located between the proximal membrane and the distal

membrane of the double membrane seal actuator.

The embodiments of the apparatus of the invention just described can be
coupled to a fluid transfer component in order to affect a secured double

membrane engagement by carrying out the following steps:
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d. Additionally displace distally the outer body
relative to the fluid transfer conponent until the

waole®BAaLIsaenbr ane of the actuator and the menbrRCBII2008/000550

t he nenbrane encl osure at the proxi mal end of the
second fluid transfer conponent .ar e conpr essed
together sufficiently to allow Phe si des of the

menbr ane encl osure to pass.the enlarged el enments. This
al+ oesitinn thempeningisyehe distal shoyldopperfion ﬁ%&@o&}uter body of

| ockj;ng the distal.actu r_.rerhr agal nst_qt .
ronbPERE R P et UhangalEte 8 Pof BRellBla) Ry of the fuid
cConNpiassRE BNgREARMENt, preventing di sengagenment of the
actuator fromthe fluid transfer conponent, and

abl. olitigte he sloublt omearhramie cxgagemedt opprhtiomnby edistally
ol T RRE P £ P RCRE b rap-BE Rl il mermbrane
sect j0fosiiaeqs | gp?%ﬂ A" oA, ?:B@‘:ﬂllﬁﬁ trd et BASRENt is

conponent are aced proximally wthin the holl ow
i nt erdceivedfint the intddor bbthe afnrtdetorcsmehient or secti on,

E Eg EH@{&%%&S@’@SQQ Sdigéal 23@5&&32&35}1;@@% ;gé fre, fluid
t I th by e
| qulERan" SaERERRY " Buplo BB HisBEl ARelrohl BEPAL™ detuator

the ¢ddthetst hadsiepressadongninstWien hembaghsanothantiembrane
attached fluid transfer conponent are displaced

di st ed¢lgsusiet i thet proximial endiafttbeifbriddransfer gomponpotyDuring
of tphe connector, section, the sharp. poi nt ed,gnds_of

the. tiis SEa i PLleIFE) STPPeRrRt ks PEoRgid f TR Spde attached
MenbiAnG, QbubRemaaitahe scald il o BFD HRNE ih Rhb MBstal shoulder
menbr ane encl osure, thereby breaking the liquid and

gas paittiem bfthe entdhbodypofi¢he @onsedbr eection yhehe kidied of the
transfer, conponent. The Etructure of .t he %onnector

sect PEmknans @nclesyireonhbls Grevepts dheamftaators |fiprg moving
t : . ) )
ran I‘o%ﬁm%ﬁ%ip\ggcgl% 2}&% ggp%yﬁﬁwwa%dco%e@?ﬁ' Jagti6n axh @

mot i onan a’single axial notion
wid. haddithewalhg displaeté distalbkithg sewr body delatiee aio she fluid

rel ease nmechani sm
transfer component until the distal membrane of the actuator and the
membrane in the membrane enclosure at the proximal end of the
second fluid transfer component are compressed together sufficiently
to allow the sides of the membrane enclosure to pass the enlarged
elements. This allows the arms to move radially inwards, thereby
locking the distal actuator membrane against the membrane in the
membrane enclosure in secured and compressed engagement,
preventing disengagement of the actuator from the fluid transfer
component, and allowing the actuator and the attached fluid transfer
component to be reciprocably displaced within the hollow interior of
the outer body of the connector section. When the actuator and
attached fluid transfer component are displaced proximally within
the hollow interior of the outer body of the connector section, the

sharp pointed ends of the itwo conduits penetrate the distal
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I n anot her aspect, the invention is a connector
section for use in a fluid transfer operation. The

W@8a2458r section conprises a holl ow cyl i ndri PEI/IIR0084100550

body having: a . a distal shoulder portion radially
protruding fromthe outer body1 nd termnating with an
openi ng t hrough which the proximal end of a fluid

transfer. conponent can be inserted for coupLin%' b. a

cl oseemphratienef thep antatay and oher anembrangin the membrane

conpri sing copnection ns .protrudi r oximal | 0

o T B e ThgebRe aratnniBRg sGhakf, I Bng g3 Bathe
appapaivisen Ghe dcdiffdts: Rebien Ph@tEHediMAdl tladistdie component.
interior of the outer body froma central portion of

t he Whesedther adtwatorc amdf attacdtedi fluid tthansien eampenent are
one conduit. co i si.ng a,shar ointed e and further

pr ov&’d"@ga%dt s P OGFRID th g@gﬂ WFEROF O i(%he outer bodyof the
I str %}E{e&%{ge&%ﬂ,n%é heald WA nidRRAER oo PRE %Wog P(?/nduits are

andd. ['e menbrane seal™ actuator reciproca
di sppaliedBlnthivugh hike Rlistadvimientlaniner obthé etwatoer and the

body. The doubl e, menbrane seal _actuator conprises: a. .. .
a cyMmemaprang iméhednembeage wgclopurg, bwﬁ%wg%)r%% 4he liquid

B L b 7240 st

wher gdfipan®day.t of the distal nenbrane protrudes
distally fromthe casing; and d. at |east two
resilient arms which are connected at a proxi mal end

hereof to i nternedi ate. porti,on t he exteriar of
ThAceeape ob be ommriion Sestid faetils She P Engitof spfios and the
it theydpy S@A1AGKUAL Blotich and
ﬂglill&t én%?gfcgl en 1%) ettohg %ﬁﬂ%ﬁgﬁe%odykof t he ° o
dizconnedtod bpchisingichaxéall anapeeh evihent shafinghd set a locking
resilient, arnms are pressed into the distal shoul der
SRRIRINS ACHICe OB & ¥JPASePEANISHYy of the connect or

section, thereby allow ng the nenbrane encl osure at
the proximal end of a fluid transfer conponent to be

Ih neRithed dspbe, the invention is a connector section for use in a fluid
transfer operation. The connector section comprises a hollow cylindrical
outer body having:

a. a distal shoulder portion radially protruding from the outer body and
terminating with an opening through which the proximal end of a
fluid transfer component can be inserted for coupling;

b. a closed proximal cap having a central portion comprising connection
means protruding proximally from it to connect to the distal end of a
fluid transfer apparatus;

c. a needle holder protruding into the interior of the outer body from a
central portion of the closed proximal cap for retaining therein at
least one conduit comprising a sharp pointed end and further
provided with apertures through which fluid istransferred during the

fluid transfer operation; and
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opening at the distal end of the connector section and
advanced until the nenbrane in the nenbrane encl osure

W@ vBazess0 t he part of the distal nenbrane thatPCT/IL2008/000550

protrudes distally fromthe casing of the double
menbrane seal actuator. The diargter of the distal
shoul der portion and the size of the enlarged el enents

at the distal end of the ar are ,such_t hat, when_an, _.
axidal 2 1gF lfﬂém&ﬁamﬁe‘%&af a%@ﬂr F?répwabiségmmeahke within the
seal Jfals fih Ui er conponent towards
each ot ée&?tl teﬁgd}gcl)f(}helg O%{E{ﬁggﬁemr ane encl osure
prevent the enlarged elenents at the distal end of the
'ﬁf{mms fromnoving radjally inwards. This causes the

e darblecmgmbyangsent asfaiater pampbiepessed agai nst the
menbr LA -the rane.enclosure until the sides of

or 28 15&1&%%4{%%%1 C

t he” nenpbrane e a3 i splaced proximally in

r elbat 4 PRotien d1hRe@Mlah8 EBa L HIERhS préfintlich ol tHe ditng
enl arged el ements have roomto nove radiallyinwards,

ar 6 r @ digtadomembrankdhdt seals thieodistidrempbof tlom cadingherherein a
doubl e ane ,seal tuator, and abut. the distal .
under%ﬁ‘rgg’?gge Ehsé?aﬁ%’? _eewat%a%@f%se&sr#x Eﬁ‘%ﬂ §casige; and

di gt adt BGlHatRy ré@?ﬁ@ﬁ@%@nissvx{}ﬁ%eﬂe%ﬂ&{e& %%aan &)'roximal end

menbrane i n the nenbrane encl osure in secured

conpridesed @ngageentediate \partiongoftitlse sgtgtsreof tld chbigig and
actuator fromthe fluid transfer conmponent, and

al | ovioNgPHsRenleryg Qign&%@tstﬁﬁeﬂ@%ﬁsé@ll endf. d transfer
conponent to be reciprocably displaced within the

hollow i nterior of the outer body of the connector

Waeh ohe ddbldi sleatis@nchatal RRt@sloaiontatikh alikaghesd of the
fluid transfer conponent can be di splaced proximally

auliiricad eodyolof dhei pemndctor sectine et enlingdy elemdrds of  the
SRS A5 DAL ot 0 <8l b oM Sinaica
Bddy 6F $HAEGRICt GOSN tthaf&hyd hﬁ%ﬁ% Sho oL BB hY eﬁglri‘)@ure at

sharp pointed ends of the two cond S penetrate t

tdiies proximadbemheofod fitel dcdnsfeorcoanpbricne toebbr aeriad into the
t he.nenbrane.encl osure, thereby establishing liquid |,
Parirg eg%g%a?li# rogs*&@c@qwcwb%ﬁmapﬁea sedt watil the
nggltﬁltyg,?g? % JBQ enfdnihfhdd BRRTRNrE CORRAER thg\hﬁ&tt Bf the distal
membrane that protrudes distally from the casing of the double membrane

seal actuator.

The diameter of the distal shoulder portion and the size of the enlarged
elements at the distal end of the arms are such that, when an axial force is
applied to push the double membrane seal actuator and fluid transfer
component towards each other, the sides of the membrane enclosure prevent
the enlarged elements at the distal end of the arms from moving radially
inwards.” This causes the distal actuator membrane to be compressed
against the membrane in the membrane enclosure until the sides of the
membrane enclosure are displaced proximally in relation to the enlarged

elements. At this point the enlarged elements have room to move radially
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attached fluid transfer conponent are displaced

distally within the hollow interior of the outer body
W@RooBhz9ssobnnect or section, the sharp poi nted ePdBIIEDO8/000550

the two conduits are pulled back through the distal

menbr ane of the actuator andljgg menbrane in the ,

menbr ane encl osure, thereby bredking the liquid path

~and the gas path respectively between the connector
inyeandsonaggndrelensetl] fiodn t thenstistalc shpuldent poxihesn ¢fdhe double

doupbl e nenbrane seal agtua i g. at, the di.stal. .end. of

e RRPine] Rt achoaton bt aPRk ther ikl getifs Bt Hionmbrane
eRNBERr Anf1d WwAHThETAibNE do0RatRNediiifradkeis| BERE BB gainst the
bet ween the proximal nmenbrane and the distal nenbrane

mzfmbienedoib| therentensnanse sincheturat dn. Heeurashnaud occompressed
section of the inven(iii on can be 1cogua.lted oafluid )
CREAFRIPERE, c BEDGIEHE | HSREAZCIN L Of cbhie pctuaipedrany the fluid

ryi | gy .
oL GnfilR0R e MIGRERY 180, AUinkbE, S8), I Wpled fuid
tiROIsfé0dbepotidits toleerechndyablly displaredrethi tieehbllon interior of

the vicinity of the proximal end of the fluid transfer
thoaptardmdy of therdonnaeter seeféeid e nenbrane engagenent

operation by distally displacing the outer body of the

connector section until the nenbrane encl osure at the

TReQKEHRIce @Rdt Bhe hBR1tbE hHd oA ledRaREMRY dofaponent can be

received in the interior of the connector section, c.
dispdiacedo padximallys pridkin dhetlallow tintemdont of thedgutesl hodywef the
to the fluyid transfer ent unti] .the dista
oS ion wad 4Be (EREIP CoRe Sy s piEthat, when the
aBHBIBS 2hRC (IRMDAARGIA HR TRRRIAGC EREBILES Bl  Biplaced
proxi mal end of the uid transter conmponhent. During
phdrtisAlye phelshaepl poiged ehdsrefithe aivotdomddiist pénetpateothe distal

the arns attached to the double rrerrb[anﬁ seal _act uat oi
mgrabrane)of #he metenter amdspha meipbine i hefmembrage énclosure,

tlﬁe%dﬁ%)yoefstggﬁs}ﬁﬁgnf 'fiﬁ%g%z)?g}%ia% Qy\%atﬁt %%1' ?eh%z)egt]fivél tet())ertween the

ane. encl o ure, . y. pre actu
chiReBtP ¥ tbrP AR Bl flvidrbRisfert doengiticait. Wkh ehe bldRuator and

a‘gt%ggggtfﬂidsﬁgixlsf%g c%r;sponent are displaced distally within the hollow
interior of the outer body of the connector section, the sharp pointed ends of
the two conduits are pulled back through the distal membrane of the
actuator and the membrane in the membrane enclosure, thereby breaking
the liquid path and the gas path respectively between the connector section

and the fluid transfer component.

When the double membrane seal actuator is at the distal end of the
cylindrical body of the conductor section, the sharp pointed ends of the two
conduits are located between the proximal membrane and the distal

membrane of the double membrane seal actuator.
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d. Additionally displacing distally the outer body
relative to the fluid transfer conponent until the

waole®BAaLIsaenbr ane of the actuator and the menbrRCBII2008/000550

t he nenbrane encl osure at the proxi mal end of the
second fluid transfer conmponentyjare conpressed
together sufficiently to all ow%he si des of the

The! GRRPCEHE S9GROR, 6 1BQRN RBRP G RarapIoR g apgud Transfor
cbﬁ@gh@&; 74 eorﬁ'ﬁf»tt%' %g&&usts%u 3Bk 38ELBFind @ﬁgagement by
me the ne n

rane I n Fane enclosure I n secured a

ceppnesaethefdRdRBtepfNr event i ng di sengagenent of the

actuator fromthe fluid transfer conmponent, and
al a.olioslfiamhthenepeningrindhe disial shouldes portigneithe eydes body of

conmpopent _to .be recipr.ocably. di.spl dwthinth .
hol | 507 CRERFSEF sBFHoRdREeTioRuRy ob it mionRbeng of the fuid
sect iphsf@mphsect uat or andattached fluid transfer
conponent are displaced proximally within the holl ow

i t.ednisiatef at hdoudle emdmbyans ¢ngagesmendctaperatoni by, distally
t he sharp .poi nted ends.of .the two conduits pe ate

the dBribaHe " BRY AU copRAsTORTRPHOT LB br G embrane
int e e e L. shi :
sepat SESET iyt i ULl opLE MelRLAP ] component is

sect redeivattid tiee frdteiidr of ths tainanopsstiin. Wien t he
actuator and_attached fluid transfer conponent, are .
di & pddaonaldy adisplaget Aistallnetheoprbsy beder ralptige tonshe fluid

out er_ ho of _the cqnnegtior,segtion, t har p.epgl nt
e_ndst% D¥He TRPEGH uiutniﬂari%1 pgﬁtgg %laeggb I)tﬁahmlreo % hat“g egcgcuator
di st gbniRedrae i9f preRSe@Hgtdhey tBEdmieRAtb1ERRDIR el aembrane

the nenbrane encl osure, thereby breaking the liquid )
and gaslopurehst tlas mwnmai@rnio@ﬁ%xetﬁmdsﬁansfm campaneat. During

fluid transfer c onent. The ugtyre of th

conn REGLoR SBt TP B B epHe 26 ohh AiAtoF SR P5h eapg attached

the ) yhd douBRSHRIMIGOIROEN R th £oP Bt AH1AGhaheRYistul shoulder

single axial notion and di sconnected by a single axial

not i portidh ddhe katen oty feheaonmekiorgsestionrhyngheleideseof the

or a rel ease nechani sm ) )
membrane enclosure, thereby preventing the actuator from moving
proximally within the outer body of the connector section. and

d. Additionally displacing distally the outer body relative to the fluid

transfer component until the distal membrane of the actuator and the
membrane in the membrane enclosure at the proximal end of the
second fluid transfer component are compressed together sufficiently
to allow the sides of the membrane enclosure to pass the enlarged
elements This allows the arms to move radially inwards, thereby
locking the distal actuator membrane against the membrane in the
membrane enclosure in secured and compressed engagement,
preventing disengagement of the actuator from the fluid transfer
component, and allowing the actuator and the attached fluid transfer

component to be reciprocably displaced within the hollow interior of

the outer body of the connector section. When the actuator and
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Brief Description of the Drawings In the draw ngs:

Fig. 1 is a perspective view fromthe side of an
wappanzases for transferring hazardous drugs, aRCDHR0EBY00550

to one enbodi nent of the invention; - Fig. 2 is a

schematic vertical cross sectigpal view of the

apparatus of Fig. 1; Fig. 3 is a perspective view of

ribs for, reinf.qrcing, the attachment of a holl ow piston.,..
r od Aigachest e, trpngler scqmabankin e iEpIaCPPRIRBRY Within
I N vight hBﬁ*)WC %r%?iﬁ et tlﬂan %lu;;é/ﬂ SWdy o8t {',IF{ cE)ﬁgg@cB?bée% ion, the
coupling of the apparatus of Fig.-1 w'th a drug vial;

Fi 9.sHarps poistdienaids of Ithet riato adondivitsy epdrietedtecrihes distal
sectional view, of an inverted vial coupled with a
|| quingmhraner ef theypelmator jand (thec mqrahrang iiBnthe anembrane

fluid changgs: F 9. 6 hs. a.schematic iklustration of
the TrEEHEr Bheribl sRiitisRigg (SO e | MY’ Bhinial patbs
of thewaleRatBé Usorlectdrdsedion i #hd 4heC ARt fradkfe¥ component.
illustrates the transfer of the hazardous drug from

t he Wihensfthe aspeatar usndf afiaghed floidn transfeay; comppneht are
is a,verticgal. cross.gectional.. of .another odi mept , of
e SRIATH HEFOR. M0 g he B bt it QUteh Dyt of the
| NVeRt@Bior s&dtthn, GHeS ﬁﬁalgdngr% &ﬁ%hﬁg%f WEWUrBl cdltBuits are
connector section of the odi ment of the

contautiethtbiack- fheeaghr tly digtas frmembpaas adfuthes hotvmton and the

Fig. 8 Fig. 10Ais a cross sectional view.of fhe o
f1 uiBemagecin dpp Mmembranm gnelosHent merghzthmﬁi{%me liquid
in F A ' %géﬂ 9. .

enl a%lgde(?a\% %%flsg?etg"% i@r?gc% | %@Q?ﬁ&?ﬁ us r‘g:flﬁl ﬁ% transfer
t he @nipaiehtf | ui d passageways through the fluid

transfer apparatus and connector section; Fig. 11 is a
perspective view of a vial adaptor to which a

The s r%%%gl[e of the connector section enables the connector section and the
fluid transfer components to be connected by a single axial motion and
disconnected by a single axial motion without having to set a locking

securing device or a release mechanism.

Brief Description of the Drawings

In the drawings:

- Fig. 1 is a perspective view from the side of an apparatus for
transferring hazardous drugs, according to one embodiment of the
invention;

- Fig. 2 is a schematic vertical cross sectional view of the apparatus of
Fig. 1;

- Fig. 3 is a perspective view of ribs for reinforcing the attachment of a
hollow piston rod to a piston;

- Fig. 4 is a schematic illustration, in vertical cross sectional view, of

the releasable coupling of the apparatus of Fig. 1 with a drug vial;
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section can be connected; - Fig. 12 is a vertical

cross sectional view of a vial adaptor; Fig. 13 to
wWO-R@8/12%5@r e vertical cross sectional views of PCT/IL2008/000550

illustrating the secured doubl e nenbrane engagenent

operation using the apparatus ¢h Fig. 8, Figs. 17A and

17B show schematically the two nbst common

- coo AR e o PR Ph P eapiedh o aaSriiprial Mow, of an
in§@@iedneial @Buplddhwhitlh didhidnahasfaRakad, Lﬁlgng? contamination-

connector section to transfer a drug to an om an
freeflvéd enchangd; V) bag; Fig. 19 is a cross sectional

vi ew, shaw n fluyid. jransfer paratus attached to
- nf UEifoR B dgpeieriia v Sptken abiiR brsiia e o haridonasirug to
aﬁgaid 'é‘ﬂaﬁa%e?oﬂ%]&’é&pggﬁth%’f"b“i 1 gw show ng a spi ke

adapter conprising one-way air inlet valve; Fig. 21

- i s aFfy. 0k schenbtionl) Vivewazbowheotrankfaw 6f thasdAkdous drug
apparatus attached to infusion blg‘g usi ng the spike
fropatfedranpieRmpparaiup ofddig. 2 tiag I bags a cross

' Vi how ferri.
oo B et § SOl ol sRPRHA of SnotbBDRHIiBha? of the
conB¥@ithh 36 Frdedid gy triankfori ) Bhopdst tiRamveht@npat i ent;

and Fig. 23 is a cross sectional view showng a fluid
- t r anBiger? aigpar atass a¢dtamtaddview tdfe thelagtmrectdr BegtioR20f the

taile ription.of .Preferr.ed Enbodj nents The o
eﬁ%&m*&n% s, Getaminatigh 09 GRRE GRS rARIAATRS @hown in
Fir gnsfer of a liquid fromone container to another and

evi ces including enbodi nents of a transfer apparatus

- and Rigap0dr i 4 bedssadeetionall viaw ofithy il trhssieetdppdratus and
The mai n advantages of the nmethod, in addition to its
cogpapior seekion showran Bie- fo st age of the transfer

- Lontah A8Ped i, G SR 2bdFald B afles M hatipneot Tie

10Aeliastrasiwadigsinaddaflan phadadeHRNIMOURANEe TR transfer
t he surroundi ngs conme into contact with the

apparatus and connector section;

- Fig. 11 is a perspective view of a vial adaptor to which a connector

section can be connected;

- Fig. 12 is a vertical cross sectional view of a vial adaptor;

- Fig.13 to Fig. 16 are vertical cross sectional views of illustrating the

secured double membrane engagement operation 'using the apparatus of

Fig. 8;

- Figs. 17A and 17B show schematically the two most common

applications in drug preparation;

- Fig. 18 is a cross sectional view showing a spike adapter used in

conjunction with fluid transfer apparatus and connector section to transfer a

drug to and from an intravenous (IV) bag;

- Fig. 19 is a cross sectional view showing a fluid transfer apparatus

attached to infusion bag using the spike adaptor shown in Fig. 18;
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l'iquid. Although the nethod is described herein as
transferring a liquid fromone container to a second
W@a®s/129550 s t 0 be understood that the transferPCHIL20E8®0550
pl ace between several containers. For exanple, liquid
can be withdraw froma first gsn_t ai ner and then part
of it injected into five diffé&rent containers,
foll owi ng which part of the Liquid can _be withdraw . .
- frofigoRO 1sfa eives secticnalsrewrhoFHES 3 spikeaskpiter 6OPRESING 2
or i c};ri nal. f?gnt iner and so on, in practically any order
t

ONEHEY ABRBTHTAL

i%¥>and quantity. The present invention is

. Parpicuaid ¥ digkeGhb&Goh AVHSS sRERI EianfurD tARRdsRbPparatus
that 1s adapted to effect contam nation-free transfer

attathehtr ifdeien bagigsing Bredspike adaptorcheral e Figdf) pped

W th a standard connector, por.t. .The nmetho he .
T B PR orR e SOUATR AT AR, TRATIPRGE ERaRrdpr GFamsforring a
e £ . N -
dr‘g1 gﬂeﬁaﬂé{ %@g:ﬁ g g?ﬁ% gzgéggf@f %éeﬂipw 8f PhdInfeNGbMBr&Hly into

an equal “volunme of gas to a

thesblonstrean of apatieatitandi ng at | east a vol une of gas
equal to the anount of liquid that is ggwg

- tralig. 623 a¢l 4 eHOSS SeCHORPY ViSE SPAWIRG (Y B 3?%1?#5{% apppratus
rovidi a, f| uidtg.ansder apparatus conprising: a

attgpggtigo ?ﬁ%?gﬁﬂ‘g‘? cﬁg}lghgé'a noveabl e i nternal partition
that divides the interior of the container into two

separate fluid tight chanbers having variable vol une,
Dethiledl Pesoeiptfionhef Phefdrred Embodimenbsnber and t he

Thg_teaqef.rf%ﬂq;; r11§ %ggen%eﬁ{éz ﬁf%q?t %ﬂd)lw uk?p@%@é%ﬁﬁ%; Jc’rZatn.sfer of a
1iqs'u_‘gg #é% 6aa %Bﬁkaingf & ghatﬁel}eaxﬂi QBB iRESin erhbBdifthémts of a

sare 1n comruni cation with the interiors
trafsféhgppasatabamdesdaptors teal axprisbdtmoday qudsthecnietled; The

and the distal ends of the first segnents are enclosed
majp sdeantageswdthe rﬁ)et}md@vpd?%tléms c 06193@3!%% 18f‘5?"5‘g at no

as cghannel ang_a_se seg | oUH h , i
stdito i T4 neAr e apERs PRI dhaRagd ME KhEMATURT or air

cohtdthth-aeamintiatiqan vk tapbhe of theldicoid ¢b theesurrogndings and
contai ner and the

also that no contaminants from the surroundings come into contact with the

ligud.

Although the method is described herein as transferring a liguid from one
container to a second one, it is to be understood that the transfer can take
place between several containers. For example, liquid can be withdraw from
a first container and then part of it injected into five different containers,
following which part of the liquid can be withdraw from one of the container
and then injected into the original container and so on, in practically any

order and combination and quantity.

The present invention is particularly directed towards providing an

apparatus that is adapted to effect contamination-free transfer of a
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proxi mal ends of the second segnents are encl osed by

seal ing neans; c¢) pushing the distal end of the first
WG waeenss0 i n the direction of the proximal endPGF/IIE20€8/000550

second segnents until the distal ends of the first

segnents penetrate the sealingjeans at the distal end

of the first segnents, penetrate the sealing neans at

t he proxjmal ,.end of .t he second, segnents, and epter the
hagREd i 040 of N hEOBE B CBHBHE cathePdpyith & standard
coahgggog'g,ragt.a conti nuous gas channel between the

Interitor of the first container and the interior of

t he gas chanber and a separate continuous |iquid

channtﬁlédbetween the interior of the first container

Thganathedi of Ehe onvesrtiomdor theiconbtmmpiiontres txvasiy ahliquid

i ki hri 1o b tablished .th
e ke T AP p i Rk BT AR D CSENGS: Bh emal
volidel of gaR&o32SecoRdridataines cOelaiehiy AR aBf 8SHMie of gas equal
exerted on the liquid in the first container and the

topthes aumeundx of tleguidn thae is itqubel tiransfeardd duial it reomtpses the
fﬁ?ﬁ rovi n% the internal partition in a first direction
oJAWEREPE, | ncrease the vol ume of the |iquid chamber

agyl L#rﬁx?‘foﬁﬂ%_ba@ SAHA! Mrafiefre P8 RERSRLiRs! BSEMSed RBntainer
[ 1'gur d chanber and sinmultaneously decrease the vol une
of thwigga alerbbie andrnxispartitiore shat Wivides ehsentéwgor of the

t rhe cgp{zrai@,egnié@g %FO p;e@@;%?eetﬂdla@g‘éghﬁ hﬁ;gnbelir)’ Eﬁé{er ?ni gn variable
s yC S

M - - | . . | .

Icotnt al nerf’tLrlouigh {%e contrnuous Il qu%llg c}%annei glnﬁnltehcf%tomer

t he dfithdi cha@higerRes Aliguahclesmbbr; Vo fitses@fmeas of a gdsohannel
simul taneously fromthe gas chanber through the |
contansuafirsaiseguieatndla Yiand chanrel, wheeeimt dienpyroximal ends of

\é\?m i gggéll’fq%\g&gfgré gtgﬂlu?c}]lct?rﬂgﬂg%lﬁé '81§itviyi ttﬁgﬁnteriors of the

Cont%'aﬁuafalﬂﬁéf binBRBel 1§ G0 anPsEx fésgeetiﬁé@p@nmué Akstal ends

and e equilibriumis reestablished; f) disconnecting
t he dfi tlst fiesirdeginmartsfare entleed byistalingeéens;devi ce by
gﬁﬂ ltﬂchgr iggiq?«igq?éozrilld s%%(gr?en%foftg] gag Ic F:{Lnglegrﬁ rglt ssecgg& IEc,eggatent of
a liquid chamber, wherein the distal ends of the second segments are
in fluid communication with the interior of the first container and the
proximal ends of the second segments are enclosed by sealing means;
¢) pushing the distal end of the first segments in the direction of the
proximal end of the second segments until the distal ends of the first
segments penetrate the sealing means at the distal end of the first
segments, penetrate the sealing means at the proximal end of the
second segments, and enter the proximal ends of the second
segments, thereby providing a continuous gas channel between the
interior of the first container and the interior of the gas chamber and

a separate continuous liquid channel between the interior of the first

container and the interior of the liquid chamber;
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ends of the second segnents, through the sealing neans
at the proximal end of the second segnents, thereby

WerwB02isHy t he ends of the second segnents, aneCT/H20e84100550

the sealing nmeans at the distal end of the first
segnents, thereby encl osing thesepnds of the first
segnents; g) providing a third segnent of a gas

il dtioofRg h imnfe TP e i beyfae Gewprespie of the
flui dagaamitid aki Q:Bn’ﬁ‘mhﬁrtzﬁ?d 't'ﬁ%e i‘é%%u?é Jf:‘%;ég&@nﬂl the gas

contai ner and the proxi mal ends o the thi nent s
are emunbsedndybemaennthenpeassurd exprizdi mg the ehq?budtml the first

end of the fir egnents in th i rection,of, the
pr ox?wné‘ﬁd aéﬁ Pﬁ‘?siséllr%e%eéf ?‘g it the tligrid; é?af’he liquid

endsjof g first segnents penetrate the sealing neans
at t%e Igl st’al end of the first segnents, penetrate the

seyl imgingahs interhb® ppridontin &fitsdiitdetiohi indorder to increase
seg% 1and enter_the proximl ends of the third
go

seg yae of Hiephi gyidaelgmbe @md ﬁlﬁf@@t@'&ﬁ@‘-@héldﬁ@fease the

e AN i P IS e ho

| i quisluehabnete %@s YReRbEN gndrihgfar%n@&uélk}qnépéa@,e Ghe pressure
contal ner and the interior of the |liquid chanber; i)

al | ool the gaﬁ wgide thy g@mh@mber,ewhamnsﬂmoﬂlﬂemm dftpressure

pressure t he

P esetliEdchy piriHaIhe Antatgal BEPRHR TRk M A R frm the
DI et AR LR b Gl hs R %éqomg. B8 iquid

and the pressure exerted on t |qu
chantlermbg) an:dvaim gqtidlevolaies nﬁtgaspaas tliotwi smmuhaae@mip feom the

directio order tq decrease the volune of
| i quERP ccam ﬁaomghst LRBEBRNOYS| Al cASENe emto the first
Presgdtigiddis! Yl | K AoBhaBPeliAnd $ MUbANEOURIh and

i ncr ease as ¢h

I nst gintnesstalsy fldkcoLaas 1hhﬂleprl§§1U dereefiohh@®r3asues until the
i nsi de the gas chanber, wherein the differences of

pr esteBnalnazsiticsystopy mr@fmaeandﬁl@r enuilibaium is seessablished;
y qu(%h% %ﬁgfc:tow f%m%}sgecolnltg{ﬂe% f nbcﬁr ﬁg{(f l%lgansfh er device by
pulling the distal ends of the first segments back out of the proximal
ends of the second segments, through the sealing means at the
proximal end of the second segments, thereby enclosing the ends of
the second segments, and through the sealing means at the distal end
of the first segments, thereby enclosing the ends of the first segments;
g) providing a third segment of a gas channel and a third segment of a
liquid channel, wherein the distal ends of the third segments are in
fluid communication with the interior of the second container and the
proximal ends of the third segments are enclosed by sealing means;
h) pushing the distal end of the first segments in the direction of the
proximal end of the third segments until the distal ends of the first
segments penetrate the sealing means at the distal end of the first

segments, penetrate the sealing means at the proximal end of the
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channel into the second container and an equal vol une
of gas to flow sinultaneously fromthe second

W@ vBayser t hrough the continuous air channel PEE/L2008800550
gas chanber, wherein the flow of liquid in one
di rection and sinul taneous fl of gas in the other
direction continues until the nternal partition stops
novi ng and the equilibriumis reestablished; and

di s&lmdmgm@tshendewﬁa theriuoxpapl endemof Hher third segments

OBy B P D o o

thi gxe Ss%%mtéonthiﬁé}ughdt e iﬁ&irh(ﬁg ofB#RS oab difinber and a
proxi mal end of the third segnents, thereby encl osing

t hesgraimtefcontinubhi ddjeé ghenns] beimzeewﬂwwglltenbe of the second
seal i hg.neans

the dista the first segnents,
t he FEBpiReABg | rﬂﬁg mtwchrrfésthsﬁl% chapﬁo@ ;

S

Fl g fgasl ihl tHés ke @nEls contpgiepeati the pressuns oﬁrthapw aﬂlu;he gas
or transferring hazardous drugs w thout

conﬂhﬁmb@rla@gl bW@@rﬂ@tﬂfGEﬁg@ exgatask on ]@e tha%dmén the second

enbodi nent  of |nvent| e 1pr.ox n
of SPPEIEEY AT 1? SEEENT alelxﬁl’/r §de ﬁvgﬁ?l ﬁ slgflir thd 11qu1d
Whi gRainbhegdapted to draw a desired vol une of a

hazardous drug froma fluid transfer conponent, e.g.
Vi) almdngr tlam mmenzalepexistl()nvjn bagsacnnd/ndmachpn. n order to

tained and to sub th
o CRgrbaRp PP (VoI Ol c i dbutd Copmnet: BhdsHisthStpneously
25" iQfve %5 g% gfreg ﬁ{éﬂ&e i '1§%1§H%n59e10 QARrdiffultaneously

I nt égra I's suitably sized to
SUr Ke¢reE sk ela@I vphurhe @Iﬁ tH@ gaé chiamlbet4nd oskamigneoashndecrease

22 d 22b f | bl h f

U althapusee ebitha G IPeH Fhe  SAL: BHmboToMherem the

a tus 10 1S

B
4 anfhi@xthemsty Torh ¥ E(ZlhlldnﬁﬁdimBér tl@rcﬁig{ﬂ thie &(&ﬁzmuous liquid

annular rubber stopper 28 fitted on the proximl end
of chhinndkbint24hehebdond anrtamrrami 1) Kolume iof gry to flow

pgs Simu tgrrl%%%hlysﬁggf fhe secon% con%{)n)grnc%lrogfj;ﬁ R HRANTR8s air
channel into the gas chamber, wherein the flow of liquid in one
direction and simultaneous flow of gas in the other direction
continues until the internal partition stops moving and the
equilibrium is reestablished; and
k) disconnecting the second container from the fluid transfer device by
pulling the distal ends of the first segments back out of the proximal
ends of the third segments, through the sealing means at the
proximal end of the third segments, thereby enclosing the ends of the
third segments, and through the sealing means at the distal end of

the first segments, thereby enclosing the ends of the first segments.
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by which a user can push and pull piston rod 30 up and

down through stopper 28. Collar 18 and cylinder 24 are
worewe/12655@ rigid material, e.g. plastic. Fig. BCT/IL2008/000550

illustrates a schematic cross sectional view of

transfer apparatus 10. As showgy piston rod 30 extends

fromcap 32 to piston 34, which sealingly engages the

i nner,.wal | .of,. and i i spl aceabl e, with respect to,
IR emptigmifs,of sGeafufien tas! o PRL PR thecieshpd are
ddRtegadr¥id psgRd Wi th, throat 26. Piston 34 defines

two chanbers of variable volune: a distal liquid

chanber 38 between the distal face of piston 34 and

Sepl/\aéﬂti ng el ement 36 .and . a proximal air chanmber 40 )
Figet hdBHSEREES) RORSIFRECHYR ViBW gﬁo hopbraradng LY dppdransferring

ol L PSR 4, IS 6 SDORR G o o o
erBBP@A NN Ef Ehe TBMENEION AMHedhfoikdnlaY BXfieNdT bP appratus 10 is

distal end 44 of collar 18. Menbrane 42 conpletely .
essentislifids comyensional teyrimgeandhich daddagted o draw a desired

ndef d configuration, ane .42 serves to .
vl 4 BgAione S DR R 0 TG bRtifet colRBr it fygm paial 14 or
ard GnkFRBnblE A" BAS i) SphichORidd (@nfinddd afB BESSubsequently

through and aré firmy bonded to separating el enent
trafisfebithe alrugid andblacaflidid8a nsfercontirtent46 and 48,

respectively, which are substantially equally spaced
fromdistal end 44 of collar 18, have sharp pointed

t ' [ ) Fo Gondui o
CERfSHot R 28 (EASHAby Bontaflh P Io SRPH kb Bllfbrise integral
didthli ®llaer 18 dvMichhisasudtslgl sizgdb td dtufroudhd Boad paktiahr20 of vial

whi ch flows through conduit 46, is_able to exit_ from
14,Heckingealements 232 emdn22hy pr3eleasablpengagimeseadpartion 20 of

.chanber.. ,40. ndyit 48_is | i gui onpdui t_ thro :
viGh I S5 P 1 Eiisdal astlPhrnf S Aarsiig i comprises
cylirdler B4, tabhilaNgHi8ht 2BPRAhES 46hRdedblP sHR{1RA- diameter than

Conduit 48, which is considerably shorter than air

cydomidni 24 46d estaridingefomi chlinder @4i th chBabel8, 38anywler rubber
shown _in Fig. 3,  hollow piston_rod 30 be, att ached
StpBO 2Pgttad agy the Fre Bl and M ndar S I pisiadwd 30
. . . g h oD _
wPAOR e LT 5 SRR USRI phogn, g cav
byprtxichied dseeecan push and pull piston rod 30 up and down through

stopper 28. Collar 18 and cylinder 24 are made of a rigid material, e.g.
plastic.

Fig. 2 illustrates a schematic cross sectional view of transfer apparatus 10.
As shown, piston rod 30 extends from cap 32 to piston 34, which sealingly
engages the inner wall of, and is displaceable with respect to, cylinder 24.
Separating element 36 is internal to, and integrally formed with, throat 26.
Piston 34 defines two chambers of variable volume: a distal liquid chamber
38 between the distal face of piston 34 and separating element 36 and a
proximal air chamber 40 between the proximal face of piston 34 and stopper

28. A deformable membrane 42 having the shape of a truncated cone is
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of disc 52, and a central sleeve 56 is connected to
each rib 54, so that piston rod 30 may pass through
W@ k@sme9s56 while piston 34 is in sealing engageCEni2008/000550
with cylinder 24. The air conduit, which is not shown,
passes through piston 34 and étends within the
interior of piston rod 30. Fig. 4 illustrates the
coupling of transfer apparatus 10 to the head portion
firaly aftavhed atdts besaltpeenarabingrelemant’f aed diptallysextends to

central seal 5 ee Figy,1 to prevent.the aqutwar
they Eﬁﬁgé’nﬁf %ﬁaEEr‘ggﬂ’é ‘u]édeé%brca&}ﬁ ng‘ﬁp\‘ifﬁlettﬁfyn SWI\Q‘%I%?. two
co %Elfit%r 86 LA 38 6n fPRALALHS td Andatorthéd céﬂﬁ?ﬁﬁa’c@&ﬂ Pheshbrane
& ey are noved cl'osed together. Locking elenents 22a
42 ameleB b effuctioelyeibolatetthe intardor efdransfercyiyeant® 30 drom the
fl exed, to_ al] ow head portion é%) of vial 14 éo ni_Per d
surreRpAingsg .CQ@m@aé6p@?£ ASrnPa%s Hhropeky ang 4re ﬁPﬁb gedgd to
wi.thin the cavihhy M 0 r il j:
Sep@#ﬁ@ﬁb?@ﬁéﬂ%hbs ﬁésze%sedd ‘J';g‘g%né{jas%a 058&%11%%;@&%@ 18,
resPOEEVEY, Jhieh aealublstanBalyi suiedlypuphietgfoim ksl 20d 44 of
into collar 18 causes conical menbrane 42 to, coll apse )
coltaawit®,dkave shaes @oitddcuniiuiRlengateshepnrbiih dfeis: 3 @ih GPRAUIt

o R R ALP Bl ops s i
dis%a&%%flﬁ?gg,% {HAYE hREEswS8hidhdl @rsher 46pisatlde us exit

portion 20 is pressed tightly into )
froentha@intbBiortoff @iponniodBlevidsaBadusnd0 62 air er ¢8| (onduit

of l.ocking el enents 22a and 22b engage,di stal edge 64

48 ¢¢ aHigtdpondughthnou rWaéwgo% ﬁé‘“ﬂ?é’ ‘?ﬁg %h@?a&a&pﬂtﬂﬁ Gph flow
10 fiyaly t | ' ATEORS which is

fropy g} 314ptr°e§rsa éﬁg%ggg?%%%agggg% ggfi’lﬁgrggsby pr e@gﬁtfgﬁg

oS 8bRIP1 P ahbeter thahgiri dohauitod6 oferitinatesawsthén liquid chamber
apparatus and vial and al so escape of the fluids

38wi thin themto the surroundi ngs. Wen conduits 46 and
48 penetrate nmenbrane 42 and seal 58 of vial 14, two

alternate fluid passageways are formed. The first
AspquaFifg. 3, Ab1RW phasaadney Hey ieditayhédeo piston 34 by
0

interior vial 14, "air conduit 46, and air chanber )
mekhs Fhensennmthrpdise figoweg. made of plasiico aekisheifegngaged with
pi%‘,g{;iarlfgﬁjg rt@ﬁligﬁigg}rgir@iégrrcﬁérii :s‘tageé]r :i:xlx?ﬁ, a%iagl%tfl & apedﬂﬁxiﬁlaal face
of disc 52, and a central sleeve 56 is connected to each rib 54, so that piston
rod 30 may pass through sleeve 56 while piston 34 is in sealing engagement
with cylinder 24. The air conduit, which is not shown, passes through piston

34 and extends within the interior of piston rod 30.

Fig. 4 illustrates the coupling of transfer apparatus 10 to the head portion
20 of vial 14. Head portion 20 is provided with a central seal 58 (see Fig. 1),
to prevent the outward leakage of hazardous drug 60 contained within vial

14.

Before transfer apparatus 10 and vial 14 are coupled, they are moved closed

together. Locking elements 22a and 22b connected to the outer wall of collar



10

15

20

25

30

vial 14 which is not occupied by drug 60 may serve

alternately as a passageway for air or for |iquid,
waelgenzisag on which fluid occupies the proxi maPCPUR200800100550

of the interior, as will be described hereinafter.

Since the two fluid passageways are internal to

transfer apparatus 10 and to vial 14, a liquid

transfer operation between them.is contam natjon-fr

18 age dlexafletoaliewshaas porinm §0/atvdal o sméemyoliay 13 S head

ol 5T b A el 4 BRLSY RS o, e
disBAEERD bs ndehaied 228 paBd tdpaihacidal G eineiiRhsadpertion 20

engaged with the ring, conﬁr ession of conical nenbrane
of #2ali d4prGugimwd] prishsng fdbead 2@ iabel cpBlazr 8 atagises conical

RSy 51 B ReAGBGIRE 1) DETonan enghite 46 pahdfinepetrate
boighgrnli%ﬁbﬁﬁer 2ondi PYsPBE {NbaplisR ui@%mlﬁ%ﬁ@aﬁipﬁ between

iy
ring i s renoved, conical nenbrane 42 is able to
theinteeiop lof vicdl Aadd taiaoshmbea pifazad lisguid chandlelr S& in transfer

coupl ed to_head portion 20 of vial 14,. descri glsd
appaiadpf afb W hemnbeadhporiaen ;Q és @F@S%}é fagﬁt i o pollar 18, the

ch 4 d_of Al . . '
poRBRRRof e eyl RS lehalie pa 22

engd QAU aPEddeLB8S o_tfh;ﬁﬁdaﬁﬁdmﬁﬁhzo.i Thiy RekuiBe tAhhidforiapparatus
here may be an initial pressure difference between

10 thhvenlyito headapartioha?bend 4@eps qn@mbr@@g 42 tightdy pressel @gainst
seagg g,f g%%rae Hé&ﬁ”gg L eg ne{aﬁ??’#aglﬁ)gofgf Eﬁg?}ﬁgrggeé§ an'ﬂ% transfer
apﬁé'fﬁ!ﬁgy 28§ iRy e%rgx&QHls'o' BELP® oPUHNHIUiAL SwiflAfCthem to the

Iquid conduit is also 'n communi cation with the

sumioundigd) occupi es the proximal portion of interior 66
of vial 14, and therefore liquid chanber 38 of
transfer apparatus is also substantially at the sane

W}Feqig duikd 58 Séllflrd{:“48 ﬁ?ﬁéﬂa}%}fp \%éa}?ﬂ'l%}e ) ahﬁeseﬁ?gglo? ‘iiriadl 14, two

ransrter apparatus are then I nverteaq,

altbengRRalihed theshpowany dreufaned: Ehgedfint paspeigdwdyus an air
fromvial 14 to transfer apparatus 10 and ) X
passagemamdetineg by ier intesian oirngabrldhpplar senduitode.oand air

vial 14 . Since vial_ 14 is_inyert.ed.,dr
chbgr 1 P siobl s Ao TAS Srpuild Bpefer s RERRET by the
inthfor JMAS! 1 ACLRLAB sokuiel4@hhdi iy EHaH@AbAO38 SThe interior of
substantially equal to the pressure on the drug 60,
vialr i¢ @isti 1i6* het occupied by drug 60 may serve alternately as a
passageway for air or for liquid, depending on which fluid occupies the
proximal portion of the interior, as will be described hereinafter. Since the
two fluid passageways are internal to transfer apparatus 10 and to vial 14, a

liquid transfer operation between them is contamination-free.

As a safety measure a solid ring (not shown) may be attached to the distal
end of transfer apparatus 10 fitting around conical membrane 42 by use of
locking elements 22a and 22b. When the locking elements are engaged with
the ring, compression of conical membrane 42 is prevented. Thus conduits

46 and 48 are also prevented from penetrating membrane 42, thereby
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prevented fromflow ng through air conduit 46 and

liquid conduit 48. The |iquid passageway is shown in
WO@s/1®550Men piston rod cap 32 is proximally PCT/IL2008/000550

di spl aced, the volume of liquid chanber 38 is

i ncreased, causing the liquid dpug to be drawn by

suction fromvial 14 through conduit 48 into liquid

chanber 38 within tr le The entire
SR STROSRS Ry he P Ehe, ST L0, H sudpraguss Trdipiury
t f I
| ASSERMIRNLBS AL ol o) Al SURTRAE 3Bl o
cotmlatfeSé@d ned fraasfevispatdiug he ivablereo db cduplahtrhesd 40rtion
gul taneously is reduced, causing the air within
ZQ:ﬂ Vg rl 4@5@63Whﬁdhhﬂ%%@bp‘{?ondwt 46 tointerior 66 of
vial 14. The air flowng into vial 14 occupies the
vol une of the liquid that has been transferred out.
THé enididl probdureWTtdinyetiia ik eWahle@UiNa Q@ BE WL oﬂ@ﬂy"ﬁt‘her gas
the vial until the piston stops noving and t
re{om@duwethmtmterm spaseapthef vidl bhcmiayt ey sbgh’dif greaterlmr less

ain reaches e |I|br| t t he de ired a
G0 BhaRe  Bitdstre oA hgRY ChetdnBabe ant ARtia) plessure
d1%§&5&nﬁ@cvx%%ﬁ' t'Tlg @ r b 311' é‘haﬂaﬁgi‘ 0% ﬁ{EeQ&sslrgﬁfé #rior 66 of
22b are rel ease rom head portion 20 of " vi al .
vidt ddsipon gpmetedttion dDniesnbiare 48 pardased 58, cthe\pzabsdma within

by anot her axi al tion, i.e. by being pulled axially
h@p@xrtpasmsﬁvvﬁﬁeqwglgly agpares @guﬂ#a"ﬁvmh Wrigg dhas stage, liquid

co%? II‘E X 8 gié' U8y f@ﬁ‘%ﬁg‘% t ié%ldfég% ?ir ewoli %uf@es the

pﬂo&@iﬁ%l 961?151@1@ @f @ﬁﬂé&lo% &6 eﬁswbb |1& hagnbesefort Hyald emtaber 38 of
46a and 48a (Fig. 2) of conduits 46 and 48

transfozcppashius sralsaspestastiedly af/theesame gnifang pressura
dropl ets of hazardous drug 60 are renoved fromthe
conduits and remain on the inner surface of seal 58

AWish B frf@&% Js! ec‘]:x'echrouﬁied’ t@instéh apparatisr®f #h& vadle16@kre then

exposed nbient air. Menbrane 42, at the sane
1n1v1enmd ltetanabb 1the> tvie waryi ﬂ;umhéxcﬂmgemfdlcshd\drugrﬁfﬂngwal 14 to
2; 1 hereby seal | ng t he |r con a nat t act
trapsieriappadatiyp 19 shdes1iy HianeansLY ohai ey ppparatus 10
I B4l e c
VLTI ST Bl SRS vt o

odcupitsf e PpRANAL Psrtidh bbviah 1k1VSbﬁ@ thé. pradaptecst 440 ih shamber
first attached to port
40 is substantially equal to the pressure on the drug 60 drug 60 will be

prevented from flowing through air conduit 46 and liquid condu1t 48.

The liquid passageway is shown in Fig. 6. When piston rod cap 32 is
proximally displaced, the volume of liquid chamber 38 is increased, causing
the liquid drug to be drawn by suction from vial 14 through conduit 48 into
liquid chamber 38 within transfer apparatus 10. The entire amount of the
drug in the vial, or any desired portion thereof, may be transferred to liquid
chamber 388. As the piston is pulled proximally to cause liquid to be
transferred from vial 14, the volume of air chamber 40 simultaneously is

reduced, causing the air within chamber 40 to flow through conduit 46 to
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72 of an IV bag. The IV bag may be provided with a
rubber seal 76, which prevents | eakage of liquid from

w0 b@shrsbag. Adaptor 70 is configured with a CREIE/H2008/000550
bore 78, in which port 72 is inserted, and a plurality
of fins 80 lying in planes th pass through t he bore
axis. As adaptor 70 i s mount ed about inlet port 78

fins 80 act quter wal] 82 of .inlet port 72 a
infgraas66 p Vi debilde g ful@wagslél Pl Hhacaumies Eh%e]dlme of the

t
R0 A ) BRSBTS kb G R SH305 Ao
cohfubRg6i tb neker YRd sreEh thb aﬁlstdn isSope hevingapb @rthéOpressure
In this orientation, the gaseous nediumretained
wikhithpir ahisenber &gndengeruw of vipk 14lagain rémchies ggualibrium.
Transfer apparatus 10 is then coupled to adaptor 70 by
pushi ng head portion 84 of adaptor 70 into collar 18

Afér the d@éﬁ&&"axﬁ&‘ﬁn@&f BERSSE SFariRtaltdSlidRid é’ﬁaxﬁﬁ@fi 38, with
portion 84 of adaptor 70 i1s introduced within t

refirenty again ned'igy 4c bddkang Bemehts @Rstaid &AY eufe released from
R 4o e A o v
1$ﬁ§%n§€hérn£}aaf Mdihn, 18 $RURERe GUHAMHRYRLANE Whehthe vial

e towa 1S "ba

se?ﬁf’@ﬁel’s Frembiidinmniiindevide, endlwEeal67and (48e§1teab’u116<ﬂl through
| uid communi cati on between the interior of [V Db

seahcb&iof wahrdbramb rembraepi4? dhathredisili end rcefngheertransfer

head
RS 1, A T BRDERS, .Ae d Pol SR ot
46?gﬁdal'8d 184 cENeRY ardiwiRd Qeaeh§eal 5BeﬁQxyWsidL€Hl déplets of

Thi's 1ocks the transfer apparatus 10 firmfy to adapt or.
ha#zhrdods klmgﬁOnaenm:reaneveﬂzﬁaong thé gopdeis e datpanait onghe inner

74, th b 1l t {1 t
sibficen Bl [Eahe i Enn e SOSHEE 10 B8 Thqbai sitgforprare not
ex?)]; sé&?etthe”a%bf@!h'b '&'1151 ()Mgﬁz[ﬁrﬁﬂeti%e atWheQURAL Rffde, ﬁ{thﬁﬁs to the

ansfer apparatus I's coupled to adaptor 70
oriiging] ppRiIties showhsinaFid.o;céhereby adalinp th2. aili @mndamidated by
is therefore caused to he distally dm@c a tovvarﬁl ..
congpetr Wit §he| dmeninsde mir ioharphan 4 e figug within liquid
haz&rdggs drug contained in the |iquid chanber 38 of
" apparatus 10 is pushed through port 72 into
the 1V bag. Simultaneously as the liquid drug is

transferred to the IV bag, the volune of air chanber
Fig0 7 schemntiegBy, illustrates the transfer of the hazardous drug from

transfer apparatus 10 to an IV bag 74. Adaptor 70 is first attached to port )
72 of an IV bag. The IV bag may be provided with a rubber seal 76, which
prevents leakage of liquid from the IV bag. Adaptor 70 is configured with a
central bore 78, in which port 72 is inserted, and a plurality of fins 80 lying
in planes that pass through the bore axis. As adaptor 70 is mounted about
inlet port 78, fins 80 contact outer wall 82 of inlet port 72 by a press fit.
Adaptor 70 is also provided with a head portion 84, which has substantially

the same shape and dimensions as head portion 20 of vial 14 (Fig. 2).
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causi ng the gaseous nediumretained in the IV bag,

e.g. air, to be transferred by suction to air chanber
Wa08/Tesss@i r ceases to flow through conduit 46P@IEI2008/000550

pi ston stops noving and the pressure within air

chanber 40 and within the IV ?%g_reaches equi l'i brium

After the required anount of e drug is discharged

o e e o sBa S5 o 2 HR3pEL B
f head ti .84, of. T .
ond SRRt LoPuRAa SRRy i TP 35 BpRRLRS Wi
Tr8s¥er aljtataken) BS ahen coumsluilt fo 40laptsr 4® dyeppwhimd head

back through seal 51, which continueS to serve as a
pofftion 84 béadaptort W mtevelat dBledghefdistal evdmfdraasiesapparatus

10 5 eSO o a0z ots R sV ithigh S £ vity dofined
by %8193{ ﬁléyﬁxel&)ﬁfcéloéﬁé 8Em3 H&ﬂ@‘%ﬂ%re%@f‘ééﬁhs@?ﬁﬁb&t dknl 76
may al so 1 quid

e used to draw a romthe 'V bag.
in Tlee declt bf portal2 ef I dlakar4. Bon tinwediphiehiirtepofilaerst 84 ity collar
the 1V bag is inverted such that it is above transf

18 gppaeaearicabmentaiang; 44 encollapsedgwards dts,Pasg #8! |C9n§£its 46

i sgl aced e Ll eqgyslyqtr ferrin . .
anfl 38 B8RP AL GO, ReMY-hBR R pAA, BBAF AL 1o Setdiich ftuid
coléfidafibh HetRiabh thedintebRrBIEN Bzt 47é diftchhintherod0 and

the IV bag. In another enbodi nent the adaptor. may

liquishphiageber 188) imwrdosfor cappanaing Qi ¥ehen dpeatt Hogtion 84 is
or&ised RelY 35 olan 15, e Fnte Depi of loskngiy fagni{32a and
zzgﬂ%ﬁ%ééﬂ QUibtdli Qie0B62Bf IHYAdS pRRLiSAt 8£ATHRE 16ekd abhbethansfer

h a port which has substantially the sanme shape
appachidisnE Sirorly tasadapacr Bdrand kedPs ofermbrand 42(tightly Dressed

to which the transfer apparatus 10 is. the oupl ed.
agaigt alsTG VRTEPEATCYPBUS S A PEHARTIPCR Sho EHEF of the
e T B AP LB R Bt phom 1
thé BerictrERhEON Afh GxhnEer a@phiatus2i0 &f ceuplad abuslablor 80, the

identical to that of the tirst_enbodi nent. descri bed
usér pppHead evdistalsforteotonradhean §2. istennitbéy bhenslore; esed to be
disitgllgroéllgs écgg tto%ratr § stegraga tiné 6e181§1ent 3. As the piston moves the
hazardous drug contained in the liquid chamber 38 of transfer apparatus 10
is pushed through port 72 into the IV bag. Simultaneously as the liquid drug
is transferred to the IV bag, the volume of air chamber 40 is increased,
causing the gaseous medium retained in the IV bag, e.g. air, to be
transferred by suction to air chamber 40. The air ceases to flow through
conduit 46 when piston stops moving and the pressure within air chamber
40 and within the IV bag reaches equilibrium. After the required amount of
the drug is discharged into the IV bag, The proximal ends of locking
elements 22a and 22b are pressed inwards to release collar 18 from head
portion 84 of adaptor 70. Transfer apparatus 10 is slowly pulled apart from
adaptor 70. As this separation takes place, conduits 46 and 48 are pulled

back through seal 51, which continues to serve as a fluid barrier to prevent
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proxi mal section 27 by neans of a collar 124 which

proximally protrudes from proximl cap 113 and
w@osaeasss t hroat 26. Throat 26 and col | ar 124PCEIL20€8/000550

formed together as a single elenent at the tinme of

manuf acture, or permanently atgached together, e.g. by

means of glue or welding, or formed with a coupling

ans,, suc s threaded_engagenent or a | uer. .
legbigR &t 1V hagc dhnard dhre iIBANbEARe | 4 swhich returns to its

r [ eCj :
coR T SERPe dn Bl R LREEERBE Bafie BN GERL from the
sy dihethe needl es are conceal ed when the double
menbrane seal actuator is disposed in a first, distal
position and which is conpressed to expose the needl es

TH RS e Hoimal 2l B it Bt e 4B BpRUfF TV bag. To
d(%M ﬂ;ﬁﬁ,sfaﬁﬁr CBIRPASN cotplcd i 2Ba PR r 3Ty, th'etii\)dféa? Q85 Rve1€6d such

a standard connector such as a drug via . _
thatit sy ehows tizagferoapparatns 18y Thenspiktarered cap SQuseraximally

"fluid transfer assenbly!, thrqugh whjch, a.fl.uj.d j
EORAI IR e i R S O s figuid from the
— A ' N cect i
I‘?@%rﬁs@% alqggﬁi ndr céz;ﬂl ,gsh%?q ‘g\%{‘(’ﬁﬁé?{ eogglt lil%m%gr 40 to the
inféHbabf golV e, portion 129 radially protruding from

body 128 and term nating with opening 126 through
whi ch the proximal end of a fluid transfer conponent

is inserted f.or coypli a doubl e
12, ipg oo Bpripbert i adyofir SRy SoREE hARIcR fhubte canvula
spiRb esleHertl fROPerbifh theskddle tHeMpod3dfatih 194 bellj olith a
are connected at a proximal end thereof to an .
sdcohéargegorit sinpidat tonhefpory bf the I¥abagctouwhich theitnhing of an
. 137, and stationary ai.r condyjt 46 and.l{y qui d gondui.t
infBtioRaelARe. P AL aRAattE HoPaem s HanmdRtantiby the
thUAE S : ia$ 8! (F9R. £ to which

S B Bl L e o] B e i 22, to e
tHdaaefor dgraheud1 00 dethdiléoudegpart of the outer body

128 and proximal cap 113 to which the needles are

bonded. Conduits 46 and 48 distally extend from needl e

hol ger 115 | grCi ] 142 of t h

Pl bal® Bnder Bl Oiean: T qBeh e of syRThHE dhbddient6f the
ccﬁﬁgﬁaiﬁﬁﬁoﬁ@eéaﬁsuff RSRREI wpbiratard 10ust khe jmventidad In this
W th apertures 111 and 112, respectively, through X
embodiméntiaf ithke t myestions aeroximal section 27 of apparatus 10 1s

identical to that of the first embodiment described hereinabove.

As shown in Fig. 9, connector section 25 is connected to the throat 26 of
proximal section 27 by means of a collar 124 which proximally protrudes
from proximal cap 113 and surrounds throat 26. Throat 26 and collar 124
can be formed together as a single element at the time of manufacture, or
permanently attached together, e.g. by means of glue or welding, or formed
with a coupling means, such as threaded engagement or a luer connector.
The connector section comprises a compressible and reciprocable double

membrane seal actuator which assumes a normal, relaxed configuration by
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during a fluid transfer operation. Wile the proxinal
end of air conduit 46 extends within the interior of

WO baosd29ss@nsfer unit 10, the proxinmal end of |PQUIIR008/000550
conduit 48 term nates at or slightly proximally from

cap 113 of connector sectiogﬂgg so that the liquid
conduit will be in fluid co ication with the

interior of throat 26 of fluid transfer unit 10.As
whishptte neafllbe peé nomdsales] wihien thei double mesmbraee Bgalracinator is

oG LR ORI b SO Pt b B e
nee%&@ﬁ%}?ﬁg pk la¥s S%&JH NCéhsedtbd isdetid @ & adapted to be

asse tran runit 10 conprises a holl ow
rel asHbon doagﬂe?d) t@mnhjemﬂuid dramsipr @ﬁnip@npns,t wﬂm@n can be any
whi ch sealingly enga es the |nner and

b
fluiglsseantetng) With 4 Kta omsclad a9 4 G Tigh iravenous

def i nes by " th h
bagh; g £ oS P Laa et pesiise 2 i el Bly, throvg
wh$@EhifRAd 35 tpaskferrpd ddriwmealvidciranifer céthpomizwedo another.

pi ston 34 and stopper 28. Air conduit 46 passes

through pi ston 34 and extends i nsi de of holl ow piston
d 30.. AL f hr ou nj el
As; shasth gp fg Do bORReGeY 38R b tp st ef hisidhfeal,, pollow

I I fiarding fadm bod,
T s

128 el i@@ﬁﬁbbﬁnghmth&xpehhzgl 126 throwgluimthidls the @rg}gmpqle gnd of a
toallowasolutlonofad to flow in
nbd o o b el bilbran s
n hat ivadya128,
ac?uea% 13;(? ross ed%#)g%eéﬁgo%gm}h@d%%%rd?gc Y

resillape Qrﬂ%nt&Si@ﬁd 143 Wisi¢hngeaohnstizdedt © pmmnsaicﬁnd)thereof to
with a rectangul ar proximal portion 144 an

anpmtermndnazte mrg@@s cyla@drapalyaﬁ?ffﬁ\%?%awghf?f@s @tS%?fdonarY

r 4
alezf 285 R G Y B0 e R 2B eonged 11
B@Ldti/uéé'somt%aﬁit@ﬁoiww Af reonh3atornsbetidh 86 frquala central
are elongated and are substanti al

|

poirtwﬁldtf wibsedl 1biso§dmab ospd,1 BbﬁlargofatN%&di@ Jolderc bkt paghof the
ts 161" 162" t

ouher Body 395 e rmeangabedm Lop <o oy o thp Sefate Hondpi®

and 162, respectively. The resi lient arms 133 and 134
are

Conduits 46 and 48 distally extend from needle holder 115, piercing
membrane 142 of actuator 130. The distal ends of conduits 46 and 48 have
sharp pointed ends 46a and 48a, respectively, and further provided with
apertures 111 and 112, respectively, through which fluid is transferred
during a fluid transfer operation. While the proximal end of air conduit 46
extends within the interior of fluid transfer unit 10, the proximal end of
liquid conduit 48 terminates at or slightly proximally from cap 113 of
connector section 25, so that the liquid conduit will be in fluid

communication with the interior of throat 26 of fluid transfer unit 10.
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desi gned such that, if not prevented from doi ng so,
t he di stance between enlarged el enents 161 and 162 is

wo 2008a2958then t he di aneter of connector secti onP@BIL2008/000550
Enl arged el enents 161 and 162 are configured to be
received in, and engaged by,_ %fgoyl der portion 129 when
actuator 130 is disposed in aTirst, distal positi on

When actuator 130 is in this first p03|t| on, p0| nt e
Aseerpdaipgd heteingabaye Hsidiih caaBelbweh Hie mAtoof 1""451”‘essure

and 143 reventi 0
caffitti oAU O BATL PGSR L MRy arue
an@faif 2R lé}icﬁaﬂée&'iﬂté%afllﬁromﬂm thyril@dntiangfer Adsentily. Fluid
preventing contam nation of the interior of fluid

transéorsteit lhcomphisench helésigesion tothap rﬁx@en@nmgﬁfom cap 52 to
cont aj ne thin the interi of uni
PIs$RR r ks nWﬁHéfs seqhingly epgages ﬁler Janer gr@tlf h’afmé 13m;i1gplaceable
did! hussl i Firriab]
sl ek 44 BISIET280RAL2h84 10 8ol H INEMLE0.ofF riabl

voRegé: a)ﬂsstal h@u@lﬁaﬂb@ﬁ 38i Jgetwheh pistars Ba amdwgmnae:ttw gection
and fluid passageways through the fluid_tran

e i Wtee’éd?tSWél ShCAP R Stpnmeg % Air

.Cmt‘ﬁ?]g é‘th L o g3ﬁ§%%g16p 1% ﬁlg I}’éj‘ 51}1 r Pt a ﬁéaﬁﬂglrl&l&“pmton rod

ty SFin8RPH RN TohAuAab bﬁtéﬁsrﬂieeﬁlmflsrdﬁ ;ﬂstsnnatod 30 and
30[ f%ﬂ?%’ clhlgnbera% In Fig. 109C it is _seen_howt

exjts dsiatrichanbeaf4G hbrdug@uam aphsivze 53 Ghosvny i |Fﬁ§d1%9) formed

at :tgg @%q% ppélﬁuig ace of gggb 6131)13 %SAI bvghgcgtn% o%s@rﬁﬁ@fsﬁorter
thgxl':i‘zat;ﬁ g'%ntdt{'%é) ugh iPi-epleBdo dictF aDdoluditt b laniﬂﬂigl it Flow into

enterlng the interior of hollow piston rod
llqw(icﬁaﬁibélrt%% term nates near the top of cylindrical
portion 24 of device 10. Air which enters at the
di stal end of conduit 46, can only exit at the distal

Dod,ﬁ% oﬁl'h %%até)%e %alr ARt 1S 1’55 %8hgtﬁ1ée%t &r bebxigialnaidcovhaped

een 1 n one oOr nore

mé’iﬂ%ﬁﬂé 3125Radingt @erﬁﬂﬂg@tﬁ@pﬁrméﬁemon athdBa disbal doulde disc
the air to enter ﬁrom mal air chamber 40. As

shEpgd meBkaade 138 hevpaiT-ehgped I@éOS&r%qcstoneWbt%oP %Fpangular

chanmber 4Q is the £ QXi d
brgrgne peEah ol anff 6. e BAEITE T ARSRY Sl inwards
qu}l?eggeétug; ?9&19&511%‘&@%11 §h@PNR§mQ§andst 142“’&17&31’:‘ 143 are seated

erstoo romF | QA
within casing 137, Whﬂe distal portmn 147 protrudes distally from casing
137. Arms 133 and 134 of equal length are elongated and are substantially
longitudinally disposed, being attached at connection points 161’ and 162,
respectively, to casing 37. Arms 33 and 34 terminate with distal enlarged
elements 161 and 162, respectively. The resilient arms 133 and 134 are
designed such that, if not prevented from doing so, the distance between
enlarged elements 161 and 162 is larger then the diameter of connector
section 25. Enlarged elements 161 and 162 are configured to be received in,
and engaged by, shoulder portion 129 when actuator 130 is disposed in a

first, distal position. When actuator 130 is in this first position, pointed ends

46a and 48a are retained between membranes 142 and 143, preventing a
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Fig. 10D, that as the piston is noved, for exanple in

the proximal direction, the volune of |iquid chanber
w@0n2zysemases and the vol une of air chanber 40PCT/IL2008/000550

decreases by the sanme anount. It is noted that rubber

stopper 28 and piston 34 of trgnsfer unit 10 and

menbranes 142 and 143 of connector section 25 are

conventjopal self-sealing types.that allow piston rod

usqp, traf belyg eRpoa drd A iRATed i the @orated: paEs and also
LRI [

sop 102 Bt bHEY" off Uil 48 Y 2 Boly il SEHGaMAL. Whereby
proveidng enteBilnfea ocesbecineeloy bf draiherasfel denit 10 and

Fig. 11 and Fig. 12 show respectively a perspective
leakage aha hawnbslsdeeg cpoiainedveitht the dntewdenobrunibdo to the

Vi al adaptor 160 is an internedi ate connection that is
Su6gggnﬁgg 'onnect connector section 25 to a drug vial 14

or any other conmponent having a suitably shaped and

di mensi oned port. Vial adaptor 160 can al so be used

Figi LRAL isea forost sentioodl neew off thenBuid tiaghsferaapparatus 10 of the

oS TSR A B G SRSt 2 e
C,gasﬂ;&’ @gfg?% 1@29511&%%?5&1&% Rgletaﬁi’ a;a]ii AIIBALEL kﬁéys through the

rug vials ar ypically not™ snoGt h.

fluiiargheke apharyive. Redamract 66 10B, itserh be spemhoskeliguid conduit
smoot h seal to seal contact with the distal portion
48 prsets rrbnosherpaBmal qampe 1dSseall il throlomeedpnr 26 of the

eyBGAieAT vl onf pf (2o REEF SRintab® RECKb A Terminntos ingidy distal
1idii8 dMhesdads.ah M Abothe isesdi Bb® R preximBl ealllof the liquid

made has poor performance, i.e. when it is pierced bg )
chaesire88 ist defisédtbygtlae alistah dsuréadesofipigonpédngir conduit 46

ooy dheeior amudogh pBeT di S FER PR db i Bassing
th?‘@@g(}% %g?‘ﬁ@gd%@ dighght %%% Q’@inf@i@iﬁg $i54 69 dPERXeliid fifb interior

pro rom cap Longi tadi nal extension 169 is
ofehslese i stomasah 300 Consiuily 46herminhtesdapdothe Itopicf eyltdrical

parHeRGbPEAFIEs 10Nt SPBIA RO s Riste) Stkpt Erndf 46, can
oS8RI AR B B LBl ohd Sl @
pi\;@\;po?ihiotgﬁgg.tn %gﬁ"f‘ i iFigUmher et b:18d of egireeriGies B0 aedhe bottom
of piston rod 30 that allow the air to enter proximal air chamber 40. As seen
in Fig. 10B and 10C respectively, the distal end of air chamber 40 is defined
by the proximal surface of piston 34 and its proximal end is defined by the
distal surface of rubber stopper 28. It can be understood from Fig. 10A to
Fig. 10D, that as the piston is moved, for example in the proximal direction,
the volume of liquid chamber 38 increases and the volume of air chamber 40
decreases by the same amount. It is noted that rubber stopper 28 and piston
84 of transfer unit 10 and membranes 142 and 143 of connector section 25

are conventional self-sealing types that allow piston rod 30, air conduit 46

and liquid conduit 48 to slide through them, while maintaining a fluid seal
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lip 163 on the inner face thereof, for facilitating
securenent to a head portion 20 of a vial 14.
wWQ00gi1295680 nal extension 169 term nates proxi makPCHINASD00550
a menbrane enclosure 171 having a dianeter |arger than
t hat of extension 169. N@nbragﬁ encl osure 171 has a
proxi mal central opening 17Z,°by which nenbrane 176
retained therein is nade accessi bl e. Two | ongi t udi nal
isolebiangndhe im@ramd of 7ihed ivohuhpy cloge@nbly nthe radepPeInbPIEHR, OF
176 are int rnTII formed w,thin |ongitudina
megarane rgHP e #én%g eﬁﬂgﬁg%d to receive conduits 46
and 48, respectively. On nenbrane encl osure 171 there
is a slot and on the inner side of cylindrical, hollow
Figoul Brad dyigl 2B2 ashowonrepéaivedyca i perspéctiveendews and a cross
ridge or pin (neither slot r.ridge a

h in the..
sectipyal asgw o il dABtazohBciah a0ABte dGO) B APniRtprmediate
{ d,sLide i | Ut
oo BB 0 L PP A o
anMothePébbhénd Wavhiey 2 GeARALY ishaped wankdimeiisiened port. Vial

ridge/ pin and slot are | ocated on their respectjve

adaptot 4 68ccarhalsotheeussshwitily thesBragrambedigent Kbé*;i@u’élnﬁrémfer
t.hei r designated channel w thi.,n the | ongi i

derigh (s S AR PIRGR DR E B TG PR thag the top

y extg'i“ﬁéla %k%fa?@ tdF EheS RhKBDRLATHRL tHAT s¥lisCthed t6h Idfd@mmercially

I sta romcap 68. Spike elenent 77 is formed with
avaibediie nysig k88l o th@8cally normmoodntllwrefirethe vaahednnector 1s

i and s, Tesnect el v Ml 1 B g SOOI Ao 147 o
megriluttﬁa red}llf akaflg (ﬁgta?ieggucg c%%%?ﬂog%c{ihﬁrﬁ thatiBeibcBssary to

orce 1's app 0 Vlia ptor 160, the spike

prévi@aRBhtdrheiaesn el tra8shel of e ddyg.tAdditiomallyhaheehaterial
178 and 179 to conmmunicate with the interi%r of drU%
of whadh e mamebrrazs 85 scismienllse maderiias BORT RATIAERHRGH 4.6 When

., 167. of N ti.onl 6 I |
it Rogirtoet 1o ooy R0 APS R BpACRUIE InslgeaR plihunca
sevidal ﬁngéﬁer ced it seals around spike 177 preventing the

outward | eakage of the drug fromthe vial. At the sane
time the tops of channels 178 and 179 are seal ed by

Viqrtrf g&;&%&t ]}6}7{8 bf)q;p%)%/s[%g téalr Egl}g%%ogﬁa(gqu]%%t gxr'oivrf&ef ith Y% annular
proximal cap 168 and a longitudinal extension 169 projecting proximally
from cap 168. Longitudinal extension 169 is a second reason for using the
vial adaptor. It is much longer than the neck on a conventional drug vial
and therefore fits into opening 126 at the distal end of connector section 25
to allow transfer of the drug as described hereinbelow. Collar portion 165
consists of a plurality of circumferential segments 167 formed with a convex
lip 163 on the inner face thereof, for facilitating securement to a head
portion 20 of a vial 14. Longitudinal extension 169 terminates proximally
with a membrane enclosure 171 having a diameter larger than that of
extension 169. Membrane enclosure 171 has a proximal central opening 172,

by which membrane 176 retained therein is made accessible.
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Fig. 13 to Fig. 16 illustrate, respectively, the

secur ed doubl e nmenbrane engagenent procedure nmade
wW@omsikiseo by actuator 30. As shown, distal nmenRCHIL0AABIS50

of actuator 130 is brought into secured engagenent

wi th menbrane 176 of vial adapteor 160, but it wll be

appreci ated that the secured engagenent operation can

be_carried in_conjunction with any_othersuitahle fl ui

Two dorgitvdingisbaenels 11 apdotéddidally edepime gaembrane

ol lows:, S 1, - nr. 1 f.:Vi
173 ga8 omito B o ey ase Rt et Tlgp 1 3pd ae
ad@ptEP 06 BEdee SREIUINN48 AndSISPredpectivddpUDhemBRIBPRAB@nClosSUTe
engagenent procedure is initiated by distally

17di thelrads aglitortyd oaghefinpen aistet ofrcydiaclricah ledlawputer body 128
menbr ane en%.l osggg 171 .and extensi on 163hof ii al .

of FORBLEYOT1ITTIOR: ¢F SPPRE ifias iRt POr (BRERPF oY ppr Fidge are

shBlv:£ ARAE ur@@)‘?tD@ﬂaé%he%cﬁﬁm%tibn“ﬁf@ﬁﬁ@@/p%ﬂ311&@@:’5 enter and

act uat or I's ‘caused to contact and be préesse
slidgaiinsthé hdogt ahi angr ythernoremtatiéh ohe vridge/pimpvoll contact

160 by additional_distal . displacenent. of body 128.
m@pbanie ACEBP aHEk aalovih dababE ir%mzw EQRRAGHEIE ppRYement.

L T g
cohdfitar £6 helid4@resb atlvipgehber tinir eldsangrdd allemereld svithin the

and 162 and di sengagenent of actuator 130 fromyvial
longitndinadrextensiby 169 diengitedinadextension dH%ateaminatess distally

BB, o172 000 SR Bl PAFP N o s
el%}g\le biveid Polndy Wik gﬁﬁﬂihgé hesg bR P89 GANGh insimdéatactdl with

pi erce nenbranes 143 and 176 and are in fluid
chaoiwln il C@andrl 19 redpectivebr.i or of vial 14. These four
steps are performed by one continuous axial notion as
connector section 25 is distally displaced relative to

stageléf 'h%ls 24381 ol %@&iﬂ%é%g@,%ﬂd@% A4 ESE %tﬁgfgvent the

par ate ‘conne section romvial adaptor 160 by

ot Hdrgakase ef hairugesintaimebtlsdrain. oNaey adiktdl fpicads applied
vial adaptor 160 distally. It is inport

toevisheasiazson AGD, the Spilt ElRmEnt Hlereat SpBLASHE Bioh 1y to allow
cHERgBs L Hoent TR he B BuEHs, wiBhrye tplelidr bf il vial 14
Wied! (A8 dchiial cirbuRs\sdltidl Rehidifts 16T cferhier llagdpirtienl65 are
sercrﬁrelryaer;legaged with head portion 20 of vial 14. After membrane 58 of vial
14 is pierced it seals around spike 177 preventing the outward leakage of
the drug from the vial. At the same time the tops of channels 178 and 179
are sealed by membrane 176, preventing air from entering or drug from

exiting the interior of vial 14.

Fig. 13 to Fig. 16 illustrate, respectively, the secured double membrane
engagement procedure made possible by actuator 80. As shown, distal
membrane 143 of actuator 130 is brought into secured engagement with
membrane 176 of vial adaptor 160, but it will be appreciated that the

secured engagement operation can be carried in conjunction with any other
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engagenent (and di sengagenent) procedure using the
present invention is carried out using a single snooth
w@zi0a12956wement . The first step of the proceduP@r/u52008/000550
connecting the connector section 25, to which fluid
transfer apparatus 10 is atta %eg, to the vial adaptor
160, to which vial 14 is attached, is illustrated in
Fig. 13, In the stage sho in Fig 13, the double
suiebler Awil teemsterc eormporent3 Ollie Precedure g6 cagrigdgut as follows:

0si ti0n qat _t hedi st al . GO tor section,.
sidff J R haiam GarBore ENb PR riMCRIISLE 6P b i f Blbse to
disBaPBpRink0926 Alfl cotindcbsr 8b&I®mNDS. Etep! 2i-dAt dauiseehembrane
apparatus 10, connector section 25, vial adaptor 160,

engagbmeéent mrocedumen isnirftigted 3bhadistdldendigetaningebody 128 of
her ei nabove with reference to Fig. 9 Fi,g. 12..Fi

conpipety GeghaR 66 FREIJBEBIRIALE &&%&Wﬁgla@g@aﬁgaxfﬁaﬁtﬂneqm of

Viﬂéﬁ%?}%ielg@ gflgé:i'g‘%% ﬁéi%ﬁ RAHrdF-tha ARt ®bf dnnector section

ane encl osure 1 1s I'ess than the spacl ng
25h&tueeh -eMeaanlperthee1dBeof actifitoarB) i62awked toheynimce and be
hel d in shoul der partion 129 by the_natural tendency
preseed hagainsk thee shptignarys mambrane ; 76 e vidle ﬂgﬁpsqrgé&() by

ad@ﬁ:@%aqgﬁislﬁ%lﬁs?lgé{elﬂ R dbody; i]'_1§8f"‘| ! %:A%%lf Phe eﬁl%?{ﬁixjilgxﬁ are

ne encl osure I'nto rnterror o

preé¥sed ORGSR WogsEitdr T 3ﬁldl‘§eﬂu§lﬁﬁﬂaﬂt§ 1d1cadir 62 iaa8 fleased
vi al adaptor 160, enlarged el enents 161 and 162 are

fromethe ishoukdarl pentiquol 29.0mtl tos atdsprmeatirencs rldm awd ili§ are
| hwar ds the sid f nb I 171.. U

el R0 e A3 e CHRRIR08 16350 167 A bRtoment

of Weiidhtbh ¢ 30i88:a! viRPESA DR 160 B8 ol 3daiRe phddimal dislplacement
respectively, and prevent them from being proximlly

is prrepdredd Step a i-vAaddnidnedydit28 displaaeneattoof bedy i 48 causes
25. Fig. 15 illustrates_the third

f _th ,
aclyipr 0 r B9EE cPEPFRREH rﬂ@&%dﬁ EP% mgaaé aﬁaﬁf%%:?lps of

p.stal i a of r ' kN . :
coh 348, 4658 258 Bbes snEARREa e AR N T ot rg ip fluid
corM @fiisatien ttb atheOipgatiog of ¥ihl(H. dChekd)foaf stepsarnperformed by
encl osure 171. Distal nenbrane portion 147 contacts

ongelvbitmveus7axiel mpkioniay comperter sapidonHd fswlistedly: difpdaced
B SOIRESI RIBREUSE! bSO i, 8 RSPRE b ephoac
cohéetOe 58 idH 25S@0m vial adaptor 160 by holding connector section 25
stationary and displacing vial adaptor 160 distally. It is important to
emphasize that the procedure is described herein as comprising four
separate steps, however this is for ease in describing the procedure only. It
is to be realized that in actual practice the secured double membrane
engagement (and disengagement) procedure using the present invention is

carried out using a single smooth axial movement.

The first step of the procedure of connecting the connector section 25, to
which fluid transfer apparatus 10 is attached, to the vial adaptor 160, to
which vial 14 is attached, is illustrated in Fig. 13. In the stage shown in Fig.

13, the double membrane seal actuator 130 in its first, distal position at the
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together the actuator 130 is prevented from being able

to ascend into the body 128 of connector 25 by the
weploanzsss el ements 161 and 162, which are prevRCE/ER008/000550

fromcom ng out of the distal shoulder portion 129 the

wal | of the body 28 of conne_ct4§r_25 by the outer

surface of nenbrane encl osure "I71 of vial adaptor 60.

_As_nore force is applied to push connector sechi on 2
disdald endapf sempeeior 18@toagebhand brraughtogleseofo the membrane

onpr essl f.th i | Qwi
endigigier dai o Vi SiraltEn RO EARUERRE Hidngh D8 A8, trpnster
apb2rdtRN A bhiEktok Heltibh @5, RESY h@ipit 161Y) il vialtheshown in
si des of nenbrane encl osure 171 have npved %gst t he

Figrl Shaedbedre destribesitherein @ veCnish refipnage o Hog Dage Fis. 12.
bl ocked by nenbrane encl osure, enlarged el enents 161
and 162 are able to nove radially inwards, are

Fi%?f']t%aéﬁasﬁ 218 §mu' g&; aoogt%'%oef 139 RBraPWordfl8 membrane
i stal” undersi de 15 ol} menbrane enclosure 171. At
enthemehiageocddige! Mheordidhnatersofl 48 mahrharis) 2nalosureckiddis less

than E%gths?r{ﬂciélgg fheeév‘éééﬁrqﬁgé’e%p”ﬁ’ﬁ%%? fEE e 60 whea they are
] . I
el iR BRI P BURN P2 oL S (PR ArfaeS (AT, Reiile arms

138 a,5P B8 FoOFudie ¢hé @Al REcdNsoRidmsPlevelilyedutward. mBhisgllows
laterally outwards by the interior wall of body 128_of

fort leffordesseentry oécnieorbratini endlesyre AdAbIRCIAEIOSS 419 As
171 of the vigl. adaptor. f,i xedl attached t e

coBaatonet b 2253 2RbR p! bR B B b e

elegﬁgﬂfsc%@f %Flﬁcfézg_grez Bel@lRbhy8lde? porfibnadEphal pkePerted from
cause doubl'e menbrane seal actuator 130 and the

m@fbachecrds by tharsdsoof iemboamoeaclmsoxe iall. yUpperh purfaces
the interior 119 of connector secti.

5...5i )
| Mol 168 ofhandders 135 e, i Gryar: ot the didal SoREPa! avms

15 at the [ ng..qf Q{,q(%gcc hPNhedRe BPoximall
13 Ol?rﬂ%e %?%S%écggg}fag{lgatpgr Ott%t%slzgﬁgr oXIl rmFI 3 oxEmAty
di%ﬁcé@fﬂhﬁ%@b%é& st chmesiod séBdon25condui ts 46 and

wi ||l be progressively forced through di aphragns 143
and 176 until they enter |ongitudinal channels 178 and

i L 4P B Sl PO Ghombrone
enjggéement procedure. Upon additional distal displacement of connector
section 25, the distal membrane portion 147 of T-shaped membrane 143
eﬁters central opening 172 (Fig. 11) of membrane enclosure 171. Distal
membrane portion 147 contacts membrane 176 of the vial adaptor and the
two membranes are compressed one against the other, as schematically
represented by the dark area 194. While the membranes are being pressed
together the actuator 130 is prevented from being able to ascend into the
body 128 of connector 25 by the enlarged elements 161 and 162, which are
prevented from coming out of the distal shoulder portion 129 the wall of the
body 28 of connector 25 by the outer surface of membrane enclosure 171 of
vial adaptor 60. As more force is applied to push connector section 25 and

vial adaptor 160 together, the amount of compression of the membranes
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penetrates nenbrane 165 at the top of the vial 14 and
therefore there now has been established two
w0 pepzassent fl ui d passageways between the i ntRBCT/Or20¢8000550
the vial 14 and the distal liquid chanber 38 and
proxi mal air chanber 40 in th fluid transfer
apparatus 10 respectively. As ghovvn in Fig. 16, the
proxi mal interior surface of enlarged el enments 161 and
mcxe@se@n@lé@r@mgwbhq)lmﬁudmabﬁ%‘?%m? ﬁ@rﬂﬁda nghyansseposure

17 e B S b  RE TR S B ol ebrane
ent1B&ENEL Y EMalK Igbs‘?&f‘ﬂé‘&ealef A EEE eléiﬂéh@l%t@l a8@®J. @nce they
under normal handling. However, if a relatively lar

aremgrﬂomlgde bleckeidchy nienbeans eap]:ﬂsueei elarged elaments %61 and
ransfer appar at |Ie the vi aI .
163 235, Shiarp ’6’(9§Pt11'a§1"9 Y Kevords ‘gapios sahropt shoutter bttion
f
12%' ﬁﬁ@gagﬂgdthefdag’cé&hﬁn&’é}gﬁeel 'a?ﬁéiﬁb%@é eACIUAONT1 At this

escri erern be ow. Figs. 17A and 17B show
stapehehattinpatdembfames vitmasd lekvmamnlaipli togethemsini secired) and
preparation. Fig. 17A shows injection of a liquid into
compyessedangagegent7B shows withdrawal of liquid froma

vial. In Fig. 17B are shown the air bubbles created by
the air entering the vial fromair chanber 40 through

Fig he aiillueaRded tthel Toarthy Ritég! ofPiHd Grtufnl tdwitfler stembrane
Stage of a process of adm ni sterlga a dru to a

engagemant pakessiyst aBolanged edepleatsd 6y atd AG dmyyiethgen released
e RS L GRS AD G GG SRR AR b P Hapgbgd from
m&‘ﬁngqgﬂ%ﬁlgc&%H%ys% {1RBr1o? WALl JPRROF 1B clptﬂepconnector

Vi a as been previously connected
seétford Thid kbépsombaibrhng ehdlosunte (15 ol crﬁalhh@ viak agdaptor fixedly

atge'esﬁeii%ﬁ!ogﬁwmégéliet ?%ﬁtagﬁzaﬁgﬂ% 3@@% Hﬁpgﬁgﬁment of
T F 18y
colf e e RS g 270 a@fbﬁaﬁﬁwfw W G, e

méhppsheseaPRatiitys 180 amd hhe agachydediaummhiettproi60 to move
diluent. The first vial is now di sconnect ed

proxiouialdy writliaf dre inperieni 48 of connectar see@om 29; é}n%ﬁoeﬁults 46
ontains dru wder_ or. cqneent rgt-e ui i
anglt A8 1088 rlgf(ﬁyhﬁggcgtlgg@eeii]r 3} g& ! e%tsg'x 11)90;(19155'11 end of
coﬁ?@%?t Wctidh i 85 f idd! Qﬂ)u‘Mé hnﬁ'nhb&%‘ﬁe adad] t Agtulabderi30 moves
vial 14 1's partially
proximally, the pointed distal ends 46a and 48a of conduits 46 and 48 will be
progressively forced through diaphragms 143 and 176 until they enter
longitudinal channels 178 and 179 in the vial connector 160. Since vial
connector 160 had previously been connected to vial 14, spike 177
penetrates membrane 165 at the top of the vial 14 and therefore there now
has been established two independent fluid passageways between the

interior of the vial 14 and the distal liquid chamber 38 and proximal air

chamber 40 in the fluid transfer apparatus 10 respectively.

As shown in Fig. 16, the proximal interior surface of enlarged elements 161

and 162 engage the planar underside of membrane enclosure 171 and are
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filled with powder or liquid drug. Now, with the

apparatus is held vertically with the vial at the
whoisomssas shown in Fig, 17A. The pharnmaci st nPUI/PL2EIBAH0550

down on piston rod cap 32 forcing piston 34 distally

and pushing the liquid out of b’igui d chanber 38

t hrough conduit 48 and channel™179 (see Fig. 16) into

vial 14, Sinmultaneously,_ as_the volune of |iquid )
prevenedr rem moviagy eutvayds; Hegplora| memhranggenslesgre, 171 1s

the valune pf. air chamber, 4Q.js in S Thi .
orepautd 08 BB In VBRI, fissBearl SRR e Repoptqn, goction
uriliek GRARRAr handlih B eFRMARRr aiff a (Rlatfively "rge aAagnitadé dRrtical

vial 14 will be Sucked through channel 178 and conduit
forts is mppliairtodharfhed tagnsiaddppaoaials whiladhe vial adaptor is held

in 3 AOPRRE PASHIoPD e R} AARRICRAD, i RHENGRER FioHE the double

méRAresd s&e{leaﬁb‘i:ﬁ raad W@ge%%_cﬁ%?ﬂ%&giﬁﬁbw. ve

pressure, therefore the air is forced fromthe vial 14

t hrough channel 178 and conduit 46 into air chanber 40

Wwhich, as said, is gn a tewgo ary state of negatiyve . .
Figs.ckilipad 18 shew schemargical ﬁe&%@%ééﬁmmaw]ﬁﬁws n

vi al e.appar.at [ . olTRk &t .
arfeBsph S RE Bt PR St of BRAER e b Fig

178 sh&pP aFigh @faveyest ligaidshow al Viali th Fig Bl ZBdirpWHosvn the air
piston rod cap in the proximal direction to draw the

bubbps qredtegby the pimgntering dhet viel frome ain ehamher Aftbrough the
Jiquid.chanber 38. of the.transfgr it 10. The fl ow of

aiy %mdg‘l‘gngna?r WBlCéﬁ RPRUGRIR | @ef ilﬁ]"iS!“t AR Qhi 8 ploc¥ss of
dgﬁﬁﬁa%' ' Y of PRLiSht Ee i$ the phA@m@RPATFial Bospital.
a I rect ?%fn’g;gtdgﬁ?ﬁgta %@t;%ﬂh %%J}Ia%i@r?gr%l atti OI‘I]) to Fi 53. 1a7Ac.)Spl 2

InOncefitdte stemntieer phmirhadiét hasesede fiechesl wieuble henembrane

required quangiity_of druyg, the pharnaci st di sengages .
engpgeient Riasqtwe @Gfsgﬁa%eﬁgh%%ﬂh i3 r{gé‘@%ﬁt genttector section
- 0 Cc . i .
2 Ry B0 R VS A Mgk TEO. bhiCH e bin pREQicRly eqnnectod
totd andf Bt comisining dlaenablvhel) e & pedidtillpdwivhterbelt this stage
adm nistered to the patient through a dedi

vistgapBdris o il mashrlistalvpegitignaped liqed @hé‘g‘%g’grﬁ%& &Pty
35585 teRls 10 ARS8, 1, i Bharmacist
il PREIHIE MR’ BY TIOR3 BaUabYatdtuk EMEKEED @F BRfasured
That is, vial adaptor 160 and
quantity of diluent. The first vial is now disconnected from liguid transfer
apparatus 10 and a second vial which contains drug in powder or
concentrated liquid form is attached. At this stage, liquid chamber 38 of
apparatus 10 is filled with diluent and the interior of vial 14 is partially
filled with powder or liquid drug. Now, with the apparatus is held vertically
with the vial at the bottom as shown in Fig, 17A. The pharmacist now
pushes down on piston rod cap 32 forcing piston 34 distally and pushing the
liquid out of liquid chamber 38 through conduit 48 and channel 179 (see Fig.
16) into vial 14. Simultaneously, as the volume of liquid chamber 38 is

reduced by the distally moving piston, the volume of air chamber 40 is

increased. This creates a temporary state of negative pressure in the air
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connector section 25 are gripped firmy and an axia
force is applied to pull themin opposite directions.
wabiog/12eeEes actuator 130 to be distally di splBCBIL2008/000550
within the interior 119 of connector section 25. Since
outer surface of enlarged elengnts 161 and 162 are in
contact with the inner wall suiface of body 128 of the
connector section, the double nmenbrane seal actuator
chabenrahd, ibérefutapaior (or6on ipert gageinde vomhldswilhde sucked
di stal, end.of. t he.connectqy, .section 25 dui .
hgphagh el 1185 SOPARHe 40 LBt BRPRRBPHAPD- actsipialy and
silfhfi¥h s15N8s Phe iR1RAYAdRR & tH9iA0MRE GHRImE afidilable for
erefore”as seal actuator 130 noves distally within
thdatlyinl2é v idietredanrdatiAga taxdpei@ay cta )Sikjve gressure,

and 48 wil| be progressivel, |l ed back thro _
thenesoner gnair ia jorgzﬁ@%qug qh@tyl%gl Eaé;br%xgm 6 eRn?%f’?g apd conduit

ori ginal ,positi e WheEoati
16fouf] 5 Ry ob AL IS0 RT3 A0S cefiboRlty Sotte, iASkative
prddsiref Ohe LPsNER Buiehhs deed addeleoahlearighdhel apmrasus is
161 and 162 are outwardly displaced by the natyral

thowngbly y shakemeta eedmplatelyarfissalse ihe dzust AReEhthise the
! i | aterall t Y :

phaaryactr 135S the SpRRER iR, Yo AP A ElR: R7E RHA 5 s piston

ro%&%gvihaéhegggc%ﬁ'él HQ ctionS@P@Fat €He frequiredayaitidyeof drug out

rane actuator 130. Fig. 18 is a cross
of $B6 vialnald iitowhs Niopiid ghanspinkd® efids: wansfe unpitd0; dhe flow of
~conjunction with fluid. tr er.. appanat us_ 10 t0 .
liquad ragich pitytQy ﬁ%uktanamslyr@ﬁg}ﬁ iR chamher ppgyerpRly the air
Spike ada ' b &iKe @A Ielaticn to Fig.
Chég‘?l?FJ 5 gﬁ%ﬁ% O%%Slg?mg%&goﬁ})sx?ﬂﬁgggdegand a st andér d 8
174w st off' end 204 to a spike port for connecting an

i nfusion set at the distal end. Substantially at right
angles to body 202 is a |longitudinal extension 169. At

OSBRSS RN PR IR ANR of

EE s AR e st i eyt o
aeiratas do ahdrsithey ﬂrﬁScianﬂlelﬂgpgri@m teHe i{lf%:i(g} t@g}l\agough a
deskicntearranipLar SHOM F BRESTRLVET P Jhe Pt CBaR fhe dqye will
bei‘%g%ﬁﬁlfsﬂe]}ﬁ%gw@gé RicRRA 206 RS AedicheedRilkptord et disconnect
vial adaptor 160 from connector section 25 of fluid ’transfer apparatus 10 the
four stages of the secured double membrane engagement procedure are
performed continuously in reverse order. That is, vial adaptor 160 and
connector section 25 are gripped firmly and an axial force is applied to pull
them in opposite directions. This causes actuator 130 to be distally displaced
within the interior 119 of connector section 25. Since outer surface of
enlarged elements 161 and 162 are in contact with the inner wall surface of
body 128 of the connector section, the double membrane seal actuator 130
and vial adaptor 160 move together towards the distal end of the connector
section 25. Conduits 46 and 48 are firmly attached to needle holder 115 at

the proximal end of the body 128 of the connector section. Therefore as seal
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Continuing with the scenari o descri bed above, spike
el ement 177 is inserted into spi ke port 208 of

WO pdoas2wsm bag 206. The fluid transfer apparat uBCTIL2008/000550
filled with the drug connector section is connected to
the spi ke adapter 200 using Lh§4spcured doubl e
nmenbr ane engagenent procedure descri bed herein above.

The bag is hung _such that thg I]in?%ui d inside iit is down
acipgtor "B G aravesidisirdlynwgham bodyidnd theydistal pnds 46peand 48a of

f cupi [ i_ner s el
cof T8 atd B30 YRS ik S8 e BTEh hraoeme
148 ra@hd176 abtil osgehrby batk ﬂihetlwiﬁt@i?ixfalt pagisionr between
apparatus 10 is then gushed in thedistal direction

mpudirangs tI4S and g 36utWhen tacbuatiog d 3 eérohserthegdistal end of the
, tus 10, th h.|iquid it 48.i

inl b L8O SEBPBRCUS SRET o ARG RBEF L gmenta P and 162
aROGREALr a3 Gisfihled %Eruﬁieoﬁ%ﬁﬁ%_l %@gge%ﬁf tREGELIH Kt bl 133

frominside the 1nfusion bag is a hrough | i qui
amhdBdeto pnshi thesphleargad gutrtion? datamndlyabutwart wwithib6shoulder

Rl e e an BB b e 100
LT

end 204 is twisted off and infusion bag 206 is

connected to an infusjon tubing set and the drug is .
Figdmiistararass sectienphviemntshawvingeauspike adanker. 269 weed in

coppORiHP S (a7 onlefubRrind o BB iy 89 from

atl i@ al E QAW A ag. Spikd h&gﬁﬁ)‘%@ﬁd"@oﬂiﬁ/ﬂ@@@ bb8y [P00Gestehating
that the spike element 177 is positioned at the bottom

inodpikbeldmagot A7%rad the muximaheied abyd 4 kteandardditwistaf€rend 204
liquid is typically used.as a diluent for dissolyin .

tor SBXRSRITEIDT B BesiERRIBR AR St 3 thetistal e ik entially

‘e T estd ng |1 QU ;

at eIy Bh Hoth 00 B o L b B0, ) o gnd of

lohBftudame ssabtisenof6%®are menibrenbagchsurbd Tilrgret trednbrane 176.
liquid in order to enable air/liguid exchange.

The )
Thesss eleseenits atfc BXACtY) Ast dq%ﬂr&edahprq@ahme Wit rggpect to vial

[ ial b ath ' '
od o8 0 ST 08 G IFRERL o WIS 68U GR e 175
ahd 499 Grdis thets ofbpiRdlcd¥eht QTY thendrabrahon7eonder
drug diluting’in a vial), air from

Fig. 19 is a cross sectional view showing the fluid transfer apparatus 10
attached to infusion bag 206 using the spike adaptor shown in Fig. 18.
Continuing with the scenario described above, spike element 177 is inserted
into spike port 208 of infusion bag 206. The fluid transfer apparatus10 filled
with the drug connector section is connected to the spike adapter 200 using
the secured double membrane engagement procedure described herein
above. The bag is hung such that the liquid inside it is down and the part of
the bag above the liquid, i.e. the volume of the bag occupied by air (or inert
gas), is up and the tip of spike element 177 is located in this air and is

surrounded by it. The piston in transfer apparatus 10 is then pushed in the
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the air chanber 40 is injected into the bag, this way
providing the required air for the next liquid

WO pjoga2dsen i nto the 1V bag. Al though bag adaptRCT/BRO08/®0550
suited for liquid withdrawal and injection of liquid
into an IV bag that contains asgufficient volume of
gas; , for the case when the Ié bag does not contain a

suffi.ciept vol yne s, the dr i nj.ect.i on, adapt.or

a5 41 afetfbn ihetiee dhs i nrt L hRdGug, haraher o8 i transfor
<ESadd 10 BEESTAREGATAL 10 SUANRG AcERLLR gpd i
clgnelZll79 & spikecalapter 200rato irfewionhioag 2806aSimultaneously, air

flui dtransfer apparatus attached to, an infusion_bag . )
frow dpsiggdhepmfasignbaeis thwopgl Liggd @@étneéfl%h@ spike

f..spi t. the,sa as_d4 haos
oA Sl 8 5RLA R 210RARHLDSY AR ARAR Pfararus
leddifteirothet @ri@nBavdeendiraasitized e the rﬁ@i‘fuﬁ@h%a% the connector
di fference between the two SEI ke adaptors is that in

segbidve 28d aptdasconpecteid fesmansnike 12daptern200,cont desswiked herein
fromzthe ti f spike.e]lement 177 to di aphya 76.
oG st o oA BETER oF i SR 380 2 conmected
tdP8hWBA bR QubHLEd M nPihd BSub Vs RahARcte2bd 1§ lﬂﬁgg)%rtieﬁg in the
in transfer apparatus 10. |In spi ke adaptor 210
ugtlnmanng?.8' is provided in | ongitudinal extension
169. When the tip of air conduit 46 penetrates through
di aphragm 176 it enters the proximal end of channel
48! j I - [ i
SPE addbfor UCISAROTAAT 10 ey JSIOGOBP B 18 1o duo i bame
mishreasd Jedendedsitasd for diralvigg a28rud fionier Vg, hakhie dase the
dome shaped rubber cap 214. The center of the cap is

I‘étbtaﬂcilr?fe‘wngn suele that hee epiklteh@lemm L7 imposikiened atdthe bottom
o WAL BRSBTS by

ad 8l iR ot ARsBIving MREBRELIARIdD JfpRvdar daRanakitE. 1Pshould
1S | ncreased_creatl ng a terrporary state of air

b ewded vidap rimgerting liNeide theoyghe adaptoroR00 hateiate infusion bag
the fluid transfer aratus causes, the cap 214.t

roqiires Hie presglce 25 CaIeRSEhG SAf SRINIF (O By BB hgchasas the

it 1RHAR 5400 Fo MEMLK U T el o8Bk, 1 bldiinco of such a

quegity W piress uioe ardefhulthéore alls camposicialv baps;e slsareéore, the

on the side of the fluid transfer apparatus, then the  _.
reggjired air can be prefilled by the pharmacist. In cases where the liquid is

first withdrawn from the bag (for powder drug diluting in a vial), air from
the air chamber 40 is injected into the bag, this way providing the required
air for the next liquid injection into the IV bag. Although bag adaptor 200 is
suited for liquid withdrawal and injection of liquid into an IV bag that
contains a sufficient volume of gas; , for the case when the IV bag does not
contain a sufficient volume of gas, the drug injection adaptor 210, described

herein below, is the better choice.

Fig. 20 is a cross sectional view showing a spike adapter 210 comprising a

one-way air inlet valve 212. Fig. 21 is a cross sectional view showing a fluid
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214 i s pushed down onto seat 220 bl ocking the flow of

air through valve 212. Adaptor 210 enables injection
wW@RooBMi1zpss@s i nto the bag regardl ess of the PCT/IL2008/000550

bagAi quid/air position and it requires no presence of

air in the IV bag. However, |iguid can not be

W thdrawn fromthe |1V bag usTﬁ%uédaptor 210 since in

order to draw liquid fromthe IV bag, the val une of
tramiséemaiappehalivse atiachad far apuiniesions bag dugiag, the,spiisy adaptor

' | L l.oSi |
shfffian fik 20hRFast ol T eanRspEpPORL SRR mtBLEE) B¢ ybe same
as ithbSe LF ARSEEHIAPRA 260/ ShdRnbid Fi® B8 tndr FI¥. U®. i addition to

vapors can ever escape transfer apparatus 10, since i
onbavay hvalve o2h2ptien dther pmedwuddtferegicdebetweean rtheh dmoe spike
of the transfer, apparatu ul d, hav be hi gher than
adgmiarsdn thab R adapier 39@? e Chasiel P {Rr e from
) i Y is blocked
th 367 PRSP Sfoatbhl 175 o iabBedBTRIC YD Rsinel, is blocked so
that gmesin hbepassd batweewthdatkeior afithe dVt bag hindi alr chamber 40
transfer apparatus, a standard 0.22 mcron_filfer

er 216, ..
in teansfey poparaimsctQ. g wike rdgriors21thashapashdl’ Sﬁrﬁg@lﬁmded in
Af.ter. t . h : - :

oA TP 08! 550 S, KRB 4, et

thiRidte BEFRESIM 21P6 ifemess thhaskokenal rndbey chanihel 178", Air
twst-off end 204 is twisted off and i nfusion bag 206

entersc chapnekd 78b thnough upiening ubl$h drevet thednewayr uglves The
adm_ ni stered to the ient .jn the o F0L

opBti O 5 St Ve ) P nbE B bR, 20 ice e

valdd iwfgﬁl}}lse‘;gﬁ%é&gﬁ&wa% bRaCtig {8 af thelicdpt isonghehied to

asse e invention into any fluids receiver
thelfi-gheiof theuidapesk shd bhe cacandarahck wsts @oarfbatt seat £20a When

port, such as: infusion tubi | eadi di ly to th

o s e Stout oot 306 Ao Bkt SRk pifrbl S e
.stopcacks, . etc. Al | i

oif (PRI 4 T S B pba et ATH LS S DR temporary

sty UPRiPhedhtivepisbu) ANbEitivd pebsduransi dheagfaradt the fluid
10 necessary to replace the volune of liquid that is .

trengfel lappataim cavsek itheicap Adrioeiftoff sgat 2@ allogHngambient
the liquid.. Fig. 23.i§ a cross segti | wie

oit Sy S Bt et S0, TR 2P gt G 310 Moue

ho}i%?l%q?fﬁ@ %hgﬁnéﬁ‘f’? 801, 2Re aPIAREELS! Bative pELOLE of if/there is

sanme as spl ke adapter 210 shown in Fig. 20, with
a pbeitexcepiskare dhahe side of the fluid transfer apparatus, then the cap

214 is pushed down onto seat 220 blocking the flow of air through valve 212.

Adaptor 210 enables injection of liquids into the bag regardless of the
bag/liquid/air position and it requires no presence of air in the IV bag.
However, liquid can not be withdrawn from the IV bag using adaptor 210
since in order to draw liquid from the IV bag, the volume of the air chamber
in apparatus 10 is reduced, thereby creating a positive pressure and closing
valve 212. Note that while using adaptor 210 air can be sucked into transfer
apparatus 10 but no air or drug or vapors can ever escape transfer
apparatus 10, since for this to happen the pressure inside the air chamber of

the transfer apparatus would have to be higher than that on the other side



10

15

20

25

30

spi ke el ement 177, body 202, and twi st off end 204 are

repl aced by standard | uer connector 222, which is
w@omptizsse o be connected directly to any | uer PGHH20080100550

port. It is noted that although the detailed

description of the operati on_awl use of fluid transfer

apparatus 10, especially its use with the various

adaptars, relates to the enmbodi nent shown in Fig. %
of ede 243 pBild seefprothe eRA-EI% Fabe Wil denyits parmally closed
g . ‘. .
oSBT IAGLAG 81 ol ORI Shy AR, e Srbonce of

batavih antoreinAnid\bkdrefsospp erhas] astdisdaid 0.22 mivrentfilosy 216
have been described by way of illustration, it will_be

is pypuidedtcovpringt anening 218 iate chanpel 79y Adierdbe dyushhas been

et B8 ey B b B G 283, Aponmectod
fr&@l siikenlabhed 230Ca¥ideBbibd ) esGRPERfe, RBE SH18t-8K dd®d04 is
in the art, without departing fromthe spirit of the

twilstedneff emdomfexivachihg1§06hHe connpetedftot dne infumion tGhigvBt and
1., A nethod for the contam natign-free transfer of
thPidcfﬁﬁgdS@B&ﬁné“PWg‘fo @%P%ﬁlﬁ’éﬂ? bt B MG 2R ume of
said liquid and at |east an equal volunme of gas to a
second contai ner containing at | east a volune of gas

Fignaalistocidse seationtl ofew ishuiving bat adsptiee 282 for transferring a

transferred into it, said nethod_conprising the steps
drye: digpetdy dvonai adluidftiransfer raasembly dshaf deegnvention into any
camprising. .a gl.osed.cont ai.ner Viin npyeabl
B RSP w8 SR RS o M ERAAR RufT EP R Sn g 2 vort
sueBNi @i PFhsioAt fubing leaRdM@iderektly € theMlosdpdiahsof a patient,
having variabl e vol ume, wherein one of said chanbers
tubing syskencs) areceptaches, tdtepaicker et Adapter M epmprises a one-

liquid.chanper;. and a.fiyst se t of a gas.channel. . .
wagh it HIF SENGeRHoM oBienta P CHAARERTRGHERR drpir in ain
chRDdr B0 SNESineferS Q?ﬁafd_t‘.étl@ SREBS v réflabé UWhd volume of

comruni cation wth e Interiors of Ssald gas chanber
lianid that ds éxpplied froanmtisr ligekberdmbert duaing inectitirsofthe liquid.

ends of said first segnents_are encl osgd by sealing
FigeZ9sis a cross sectional view showing a flud transfer apparatus 10
attached to adapter 222 via connector section 25. Adapter 222 is essentially
the same as spike adapter 210 shown in Fig. 20, with the exception that
spike element 177, body 202, and twist off end 204 are replaced by standard
luer connector 222, which is adapted to be connected directly to any luer

connector port.

It is noted that although the detailed description of the operation and use of
fluid transfer apparatus 10, especially its use with the various adaptors,
relates to the embodiment shown in Fig. 8, these various adaptors can also
be attached to the connection section of the embodiment of apparatus 10

shown in Fig. 1 and used to transfer fluids in a similar manner.



b) providing a second segnent of a gas channel and a

second segnent of a |liquid channel, wherein the distal
wepws/1z8556ai d second segnments are in fluid PCT/IL2008/000550

conmuni cation with the interior of said first

contai ner and the proxi mal ends, of said second

segnents are encl osed by sealiitg neans; c¢) pushing the

distal end of said first segnents in the direction of
Whike sprex emdiodiments of dhel insention hayecheen @eseribed by way of
.,distal ends.of said fir ments _penetrate sai. :
ilhgstZn i, HeXid ber Sbmrreit dhat TR GSERBaR ] pe CTHad out with
mifd %p&fﬁcagfo%%z f@édﬁaﬁ&w SR AN tABRAS, Aind Mt akeMake of

erld of said second segnments, and enter the proxina
nuenssusfeqavalenes ondltrpative ssolutiene bhap now ivdithin she scope of

conti nuQus ,gas channel between.th intﬁrior.gf gﬁ%d .
personstskablad AR the arhawitheut deBRTERE drora thy spydt of kg Lyvention

and a.s [ c i n l'iquid channel between the
or Fﬁ?eee?ilnﬁgg?%é%fedgﬁﬂresétm@%t ainer and the interior of

said liquid chanber;d) allowing an equilibriumto be

establ i shed between the pressure of the gas in said

first container and the pressure of the gas in said

gas chanber and between the pressure exerted on the

liquid in said first container and the pressure

exerted on the liquid in said liquid chanber; e)

noving said internal partitionin a first direction in

order to increase the volunme of said |liquid chanber

and i nstant aneously decrease the pressure inside said

iquid chanmber and sinultaneously decrease the vol une

of said gas chanber and instantaneously increase the

pressure of said gas inside said gas chanber, wherein

the differences of pressure caused by noving said

internal partition cause liquid to flow from said

first contai ner through said continuous |iquid channe

into said liquid chanber and an equal volune of gas to

fl ow sinmultaneously from said gas chanber through said

continuous air channel into said first container,

wherein said flow of liquid in one
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direction and sinultaneous flow of gas in the other
direction continues until said internal partition

wWee@pa2956/i ng and said equilibriumis reestabl PEGIERN0S 000550

C
1

di sconnecting said first container fromsaid fluid

transfer device by pulling the&%istal ends of said

first segnents back out of the™proximl ends of said

second segnents, through said sealing neans at the
end of said second segnents, thereby

I
chr BHROdal ) LBR) Sore i AREo R ar OrE O NaThe Qg o it

f bdithiRa A BRASinEREV AR EHCdA8 1134 B8 dedRasf afi@digllal volume

first segnents; g) providing a third segnment of a gas
chigaeto arskcand lonthineg wentaioingmat lepstd: vblamnelof gas equal to
wherein the (%i

| ds of idthird '
f Paf curBQRRGaLcsh LAAE ot ffo Hen PEAISGRTiBn SHPqs bfhcrethod
cgp&lg%igﬁ{&gg@%gegg Jproxi mal ends of said third segnents

are y*Seal i ng nmeans; h) pushing the distal

enyl {@bviahg 4 il segsfit spparathe cdivpaddingn aotloséd container
proxi mal end of said third seg[rents until the distal X
endshafing s moveable yugmalpanidion thatedivades e pptsgior of said
nmeans_at. the. distal end._o .4 f.ifst t : .
pené’topgi”@% altOsERY i 11 aﬁﬁgﬁwgﬁgﬁ {1 feﬂ? p“rhza%g na zlr%’lr(lﬁ variable
sai dydifined wiRGERNbRe 0ABAidCsHARbéRE SR 8Xé BRAm®BE NS the other
said third segnents, thereby provi dlg‘g a _conti nuous

gas afhsmdethamebewsers ahléquidt ehdmbexsf andiad fizgelc spgment of a gas
container_and the interior pof,sai as chanber.and a .
sep e&@ﬁgi %E’S%ngrﬁ%ﬁtd‘)fg’ﬁ Qﬂﬁl‘e(f cﬁ%]?ﬂée ﬁvﬁ)eﬁgm the Proximal

ALY oPTeald! B SCEORRAANTAL AT RO bARmNRALSE Bith the

sai Iqui er; ow ng an equilibriumto be

est abkéFbad obebyk ast dlenpbes sudesaifl ligeidjabaimbesatedpectively

second contai ner and the pressure of the gas in i d :
gas amhitberdigtal eedswetn seide Eple segments r eeal%qﬁeaﬁ%‘/ sealing
liquid in said second container and the pressure
exerPERF N the i quid in said |iquid chanber;

b) providing a second segment of a gas channel and a second segment of
a liquid channel, wherein the distal ends of said second segments are
in fluid communication with the interior of said first container and
the proximal ends of said second segments are enclosed by sealing
means;

c) pushing the distal end of said first segments in the direction of the
proximal end of said second segments until the distal ends of said
first segments penetrate said sealing means at the distal end of said
first segments, penetrate said sealing means at the proximal end of
said second segments, and enter the proximal ends of said second
segments, thereby providing a continuous gas channel between the
interior of said first container and the interior of said gas chamber
and a separate continuous liquid channel between the interior of said

first container and the interior of said liquid chamber;
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j) nmoving said internal partition in a second
direction in order to decrease the volume of said

WO p@aizhseéhanber and i nstantaneously increase tPEI/1L2008/000550

pressure inside said |liquid chanber and sinultaneously
i ncrease the volune of said gasgchanber and
i nst ant aneously decrease the pressure of said gas

or Do Rk A2 Ruiy ot Y SaPlitiet, B inpsan e pressure of the
causgakijquisidt Ardt! %tgiﬂw éﬁﬂdtﬂlei ?Pés@u‘f@%'fbﬁfe gQg QHAid gas

sai d continuous liquid channel 1 nto said secon

cont ehamybearshdabetscpeal theopromeund egatetlod tialiquid in said first
si mul t aneousl ({:rggw sai d second container through said,
cont F %erai%/n HEANBressHre XATEedan chenbieuid whierseidh liquid
sai dcﬁ%&‘ﬂe?f liquid in one direction and sinmultaneous

flow of gas’ in the other direction continues until

sai) dnioviieg Baid petetndll Partsionsn BORAlReticRiM order to increase
equi libriumis reestablished; and k) disconnecting
sai dtheyehime eftaihdiquid ehasaher andiidstansaséerslyelecomse the

by p ' the di stal. ends. of .said first, segnents, back

oue PBoeEe 3P80F R iokd Snauued dnd iR NLERENEY dedhSdse the
t hr oygliunsali 6f SRadli Bs MERANS, ' (ﬁ%‘ijyo '

third segnents, thg?seby en(?l@gsi!lﬂg %%éggmaseo sai ch}%& the
t hi r pressyne of saidagals inwideighid gasl chemlbengwihessin tie differences

distal end of said,first segnenis, thereby.enclosing. .
t he %#BEE%PT%PBS?‘? It DOXHME ,mt%ﬂl@f Rattaden cause gi1quld to

char hZed,:n f (o [3F ] .
T B e B G LA e
firsintooshal Néquidaghprdmentndn aei tdy@ial S@dlhnkd U gas to flow

transfer_device or said first_ container before said )
cont PiAvSltaneeuRlY dremdsajdsean shamberjdiraugh said somsinuous air

provj |l .of-the liquid and t.he spthat, f.l ows.
bt v e snid pl Rebbtiel, PR otes 88 100 S 0 . one
cont @irgefioMaandr effiiitanBol t Flew A @ab! wh dthd afHe®" direction
device or said second container before said continuous
| i quéahtameesyaenichasmdl sntpenakepattidom wetapsproovicked . ai®l said

A net had.,accor.ding.to.clajml1l, wherein if the second
fom STl GER LS ki hBSAE,

) disconnecting said first container from said fluid transfer device by
pulling the distal ends of said first segments back out of the proximal
ends of said second segments, through said sealing means at the
proximal end of said second segments, thereby enclosing the ends of
said second segments, and through said sealing means at the distal
end of said first segments, thereby enclosing the ends of said first
segments;

g) providing a third segment of a gas channel and a third segment of a
liquid channel, wherein the distal ends of said third segments are in
fluid communication with the interior of said second container and
the proximal ends of said third segments are enclosed by sealing

means;
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contain a volune of gas that is at |east equal to the
volunme of liquid to be transferred, then the gas

webaahzassdé s not in fluid conmuni cati on with thRCT/IL2008/000550

interior of said second container and the distal end

of the third segnent of gas channel is connected to a
one-way val ve, thereby all ow filtered air fromthe
surroundings to flow into said gas chanber as said
|h)qpiughidg e fistal temel bf saiddficttasegmentstin the direstiondof the
container. 3. A nethqd accordi to.claiml erein.

t hePFo¥ial and gf ﬁ%lila&a%&e@mﬁa?sg uhBAEhe el fﬁlﬁéfozrsald first
apPL ahidfisd Benchbhd LAf Shidd e ISR AR Bhd of SR first

apparatus c¢ I'SIng: syrin nmeans, neans
r el gagmbhys, ooatptiaig saiddseafingngramsatstheoproxiorladmbof said
in which aliquidis storable, and fluid _exch

meafbirddsagmesntso aay) enfesdhaintozimah epds of éaghgﬁl%ﬁ segments,

pressure withi.n. said syrin n

i ¢ A b et ERY Shrhiel BE RO, B8 ShHTor of
desigh R suedntiRoffais@l hild qHE dinketive N $alldeothaimel and a
and said syringe nmeans.5. An apparatus according to

c| aisepdratsacantappenat iguidocpansehdetwpen the i ingeripr kel said
proxi mal . section co I sing. i) a. eylindrical body;

i i) SaCfheAntAIRGT, X ,ewﬁe?ma Ogéﬁﬁfﬁﬂ}l chatahet, %/hat

£ OV _ . .

P B A 10 L AL PR B Ui EPPRGRLRE of the
Si ?@a@dﬁaﬁdig sufcbiliid lrco&aaidlec)dridwﬂhé patssooelof thai ghgpirssaid gas
efining a dista i quid chanber and a .proxj.mal. gas . .
chagbambesoandobetiggamathe RIsSsHER eﬁ?rfﬁdrc)%nj@&q &’rqq‘ua in said
section {ixedl|. e, Al ,
i oaro) CSEkRer bR beb B e Rl TBE KBl 3 fpid Hiquid

end Bhnssdrd connector section is adapted to be

connectable to a fluid transfer conponent: c) a liquid
chndudvinghaidhdvtenal npahomnia ias seeqyidd|direptione fadoxder to

S G SRS SL AP (AT ot Ay abigpoonst
and ;1,8 -RE Phle eS8t HMsidssid 1igHidchamber and simultaneously
increase the volume of said gas chamber and instantaneously
decrease the pressure of said gas inside said gas chamber, wherein
the differences of pressure caused by moving said internal partition
cause liquid to flow from said liquid chamber through said continuous
liquid channel into said second container and an equal volume of gas
to flow simultaneously from said second container through said
continuous air channel into said gas chamber, wherein said flow of
liquid in one direction and simultaneous flow of gas in the other
direction continues until said internal partition stops moving and
said equilibrium is reestablished; and
k) disconnecting said second container from said fluid transfer device by
pulling the distal ends of said first segments back out of the proximal
ends of said third segments, through said sealing means at the

proximal end of said third segments, thereby enclosing the ends of
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conduit termnates in said |iquid chanber; d) a gas

conduit that passes through and is rigidly attached to
wa200d/13%par at i ng el enent , wherein the distal PBCHIEDOS/000550

said gas conduit begins in said connector section and

t he proximal end of said gas ﬁggduit term nates in

said gas chanber; and e) a nenpfane | ocated at the

di stal end of said connector section, wherein said

menbsaiddhincsegmemntshandithreughesaisl sealing mehngait ghe distal end

conduit apd.said air conduit.isolatin tgen1from

@P ait

he.
sur rusaithgst c pegments: | thagePy eRgpst 6 cBRfRcehosaid first

sect e%@mé sconfigured to allow the head portion of
sai dé wlg‘; t'ransfer conponent to enter the interior of
said connector section and to allow said nenbrane in

sai d conpector section to be1 p sgeoLipr_oxi mal |y V\henhit
soid mgkatb cbersyerret AB e 3 LA tR ligridapad Hhgcgas that flows
ti . i | Wi d ; .
R et AL sSETPRRE Pl tRSE SR Brzsgot i

cith&i sdidemald 9hnset deticdWrdas@ gyt éordAthaidhetord §aid continuous
conduit to penetrate said nmenbrane in sai dconnector

liguick and gasdchaaingle detwaen sbam wers girgviskeddapdrali of the liquid
t eby est ablishi.ng an ope i.quj d _chanpel. via sai.
and AP cEAso AN LORBHRCE SRR R BROGR oot (i) hid second
oo W%de%ggnt nheLikREr QhiPFAd firdthefeh ' @REESTor said second
conponent and a separate open air channel via said air
coaaxtathert befetrevemid t domtimicers tiquid @wl ¢aai chaahsalbdietamedn them
t he int_gri or of said fluid transfer conponent. 6. An
wephBFati#ed-according to claim5, wherein the connector
section conprises a distal collar formed integrally
wi th, or connected to the throat and suitably sized to

2.5 W huthed tdeeotieng tp@14in®r, &Fhdreén iff thedsdcoadsdotainer does not
conmponent, and | ocking el ements connected to sai

d
cepnigingnvolaangobeps thatdsaddansteairddgdhe e hamerafliquid to be
b B 064 8P Ben S o i 6B figaion wieh e
WhgtRidt dheninmBbsad eohREAbLAna tHe EistHISdA of ik GhirlNRgment

connector section is a deformabl e nenbrane having the
of gas channel is connected to a one-way valve, thereby allowing filtered

air from the surroundings to flow into said gas chamber as said liquid

flows from the liquid chamber into said second container.

3. A method according to claim 1, wherein the liquid is a hazardous drug.

4. A fluid transfer apparatus for carrying out the method of claim 1, said
apparatus comprising: syringe means, means for releasably coupling said
syringe means to a container in which a liquid is storable, and fluid
exchange means adapted to allow equalization of the gas pressure within
said syringe means to the gas pressure within said container and to
allow exchange of a desired volume of said liquid between said container

and said syringe means.
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shape of a truncated cone, which is firmy attached at
its base to the separating elenent and distally

we@zaosnessé o t he di stal end of the distal col |l aPCT/B.2008/1000550

apparatus according to claim7, conprising safety
means for preventing deformati of the nmenbrane. 9. A
nmet hod for coupling the apparatt’s™of claim6 to a
fluid transfer conponent in order to affect a secured
5d b bpparatmsaareostinggerbaim 4ssaid apgidratiuccoppiising t he
stajps of . a)..positi.oni ggg t.he head.gor_ti on of the fluid
t rin S INESHIbER BReX i) LCchign CARMPFISP& col | ar: b)

novi sai.d a tion and said distal collar

axi a yag*lé%éeﬁc olgoe her until the nenbrane located in
sai djfead, poLt iR, pont act s the def ormabl e nmenbrane in
t he connector sectidn;c) continuing to nove said head

port gy apdsspashithStAbnfedl | Matyr@bvbytCtBEehabOgRt RET fluids
conpressing sai d deformabl e nmenbrane in sai d connector

sect i orbedmwieeh said coivsecibr sendiorofind Iseid thyoat; zdl ai r
conduits penetrate through both of said nmenpranes;

d
cont IRLRnBisten b isafdivpiaceableomitlem anid sghadyral bpziy, said

coll ar _axjall l.oser uynti .he. 1 ogki el {s .
connectpgajcq_no (};egfcrﬁggoﬁl ;\aﬁgtraLl felglg%iolcgllagﬂgegg@%ﬁe% RSE %ﬁnal gas
edge ofchsahbed)®aeh BPYALiABle Wdlund; et hod according to
claim9, wherein the connector section of the liquid

t riansfeenndetorcection dingulle dttasheddol thgudigtalrendsofesaid throat of

O Rt SRS PRt BB i e section

oot som gl Ao stalind e

proyt auldinigl tomdais aihelt usees bhehugindntleisnrigatly rgtated to said

T an YRR GHEHE b PGS §5  BataTop A P g Jaid sponduit

glog;ﬁg | %gﬁllc kiegcﬁf%%%ﬂ Bt §RE" He BPthﬂn%T end of said liguid
conduit terminates in said liquid chamber;

d) a gas conduit that passes through and is rigidly attached to said
separating element , wherein the distal end of said gas conduit begins
in said connector section and the proximal end of said gas conduit
terminates in said gas chamber; and

e) a membrane located at the distal end of said connector section,
wherein said membrane encloses the distal ends of said liquid conduit
and said air conduit isolating them from the surroundings;

characterized in that, said connector section is configured to allow the

head portion of said fluid transfer component to enter the interior of said
connector section and to allow said membrane in said connector section
to be pushed proximally when it is contacted by a membrane located in
said head portion of said fluid transfer component; whereupon further

pushing of said membranes together causes said distal ends of said liquid

conduit and said air conduit to penetrate said membrane in said



means protruding proximally fromit to connect to the
distal end of the syringe-like proximl portion of
wa200d/1295par at us; c. a needl e hol der protrudi ngPCHTIR0AZB0550
interior of said outer body froma central portion of
said closed proximal cap for retaining therein two
conduits conprising sharp pot Med ends and further
provi ded with apertures through which |iquid and gas
respectorvedcyioar antlr sxidf esntedl daal iy swifll béatl tpoatiehethereby

operation; and d. _.a dquhle nhr ane, seal. . act yat or
raséabliehizg a0 @pgpllmamq@%réﬁ i SPHL gt Gandiitichstgreen the
of . said out ; | i : :@NBuiRie #ansf
Fov S0 o ST RODY. MRS Bon e COGL: TR A M Manser
iéo)mdﬁo;tfbrrﬁ)(élfﬂib sepabiRNEdhair dealie] vie spidaimendsitbetfween
said casingiii) a distal mnenbrane that, seaijos t hﬁ . R
5 diltst mtecio off saidi air cchimber apdr theninfepiortofpsaidatigid transier
di st al nbrane protrudes distally from said casing;
AP AH | east two resilient arms which are connected
at a proximal end thereof to an internediate portion
of the exterior of said casing and conprise enlarged .
6. ehanepparatust becorditistal chaigs. 5,1 3vheredp pelreatagnector section
according to.claim11, ,wherein wh t he,doubl e
nerBPESeS e alistatiqoles, formeg, 1 ‘i‘?@reﬁ%t‘gﬁhen(’&‘ genpqeted to the
eyl indrical of;, Sa PRRGPOEhE CRédP pdrbidn of the fluid
10 eﬁ}‘rgggea&glséﬁnga%& %?é(?hig) rggsn l1ent arns a:be rpr essed
i fila@stdiecathpb@dnts howd tekipprdémonts comeeatyd itndsdidagollar and
b

ody of said connector sectiqgn, thereb | L.owi,ng the

e daptdetendrosis engage e S1HepaEnat she hepd pertion of the
tﬁan(gfer on%)onent t,o be inserted into the opening at

t B tanglerq0mRIReR, 4 connect or section and advanced
until said nenbrane in said nenbrane encl osure

contacts the part of the distal nenbrane that h
15 7.phei appestds steirding tonained.cabprgndbesapmbyang lecated at the

nmenbr ane_s actuator. 13.An a rat ' .

T oS3k S5hEHEY it ORE DM AEERRSE i ing e

PahhhObIA Griiiftsh Z®ne! WileheR! BFEBH MtRMRAL &t fis bise to the
separating element and distally extends to the distal end of the distal
collar.

20

8. An apparatus according to claim 7, comprising safety means for

preventing deformation of the membrane.

9. A method for coupling the apparatus of claim 6 to a fluid transfer
25 component in order to affect a gsecured double membrane engagement,
said method comprising the steps of:
a) positioning the head portion of the fluid transfer component close to
the distal collar;
b) moving said head portion and said distal collar axially closer together
30 until the membrane located in said head portion contacts the

deformable membrane in the connector section;
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of the arnms are such that, when an axial force is
applied to push the doubl e nenbrane seal actuator and

wo basd29ss@ansf er conponent towards each ot her, PCEI0EBAH0550

of the nmenbrane encl osure prevent said enl arged
elements at the distal end of tﬁe arnms from novi ng
radi ally i nwards thereby causi fhe distal actuator

menbrane to be conpressed against the menbrane in said
mehrbecnténeing trs meveusaid head mirtion ahd swid distelrcollar axially

encl gsure are .di spl aced proxi ly dn relation.to said .
on) s Q8T dPERIRTS CORPTARIER FOTth delbaabl dpgaprans i said
el e . | 4 . . . .
ol coamp PR R ATy ] TR Qicel Ridarof AR 308 pir conduits
doubpeneteaty Bneughdothof satidbmenamchrelgut t he di st al

under si de of said nenbrape encl osure; .thereby |l ockjng .

s &) dCoRER St MRS S%‘@ng?%‘iep(&ﬁ@ﬁn%ds%@ %%r@ﬁi@ri gially
said C re 4 u

oSS R Rl AR R AU THAGP S8 reloasably

fromesgdgh fHadidtdlraipsfdsatdipadeitioand al |l owi ng said
actuator and said coupled fluid transfer conponent to
be reciprocably displaced within the hollow interior

1 A PReB HeeaRlifeia SRR, P NS haBE oo sfii of the

t'lﬁfuiahﬁfaﬁgféi‘aﬂgﬁcérig &dpashed thaithdifaaishefer component by
conponent can be displacéd proximally within the

h@hkuin g g oneraxiél mb&oout er body of said connector
section and the Iength of the two conduits are such
that, when said actuator and said attached fluid

1%.r%5fa§%g%%f§%8%‘é@&rdgﬁ§ @ SRlAces RAMRLEIR! {he che oGtBR Rction

olnte sal wo condui t’s penetrate t di sta
meghiaesaf hehbw tindaical oatet ddy havibgane in the

menbrane encl osure, thereby establishi ng a liquid path
O8b

ard & dgetel shonldesqeetionverialbe preisnding wpr body and

o URRARE Th 4 SRR [ op R RREL rhe JHsiHF tnd of o

are fiysPtaaatdioth fohohtWahbd issirtbd @l lcowpiiager i or  of

said outer body of said connector section, said sharp |

pdi. na edoseddsrosimsahicap thaying mdesntsalapertipn tadphable connection

Erg:rgg%%élssﬁiﬁrdotrdlil ignagl prﬁ%&ﬁ@eﬁ%& ?‘caitcg]I cgﬁ%ulélc tf)or t158" ((jiisstgi %nd of
the syringe-like proximal portion of said apparatus;

c. a needle holder protruding into the interior of said outer body from a
central portion of said closed proximal cap for retaining therein two
conduits comprising sharp pointed ends and further provided with
apertures through which liquid and gas respectively are transferred
during a fluid transfer operation; and

d. a double membrane seal actuator reciprocably displaceable within the

hollow interior of said outer body;

wherein said double membrane seal actuator comprises:

1) a cylindrical actuator casing;

1i) a proximal membrane that seals the proximal end of said casing
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sai d nmenbrane encl osure, thereby breaking the liquid
path and the gas path respectively between said

wW@owaaeessr section and said fluid transfer conpORBERDIS/000550

15. An apparatus according to claim 11, wherein when
the doubl e nmenbrane seal actuator is at the distal end
of the cylindrical body of sald conductor section, the

sharp pointed ends of the two conduits are |ocated
béilete distplemendyiamel thad seaniheadigtalrendipf said ensithe, amkerein a

f said bl &. | actuator. 16.A nethod f

coupPrR e SRl BB prtinddE Satally Figwm seiibirste: and
' - d_doubl nb

DAL datst! B HSlicnd B S PnCRE bRnaRHE o f oL end

posi theebhgo bieimmpemedihte HhdrbiendbSti egheiddsf saﬂ%réds%lg and

of the outer body of said connector section in the

vi ci pemprise entargedelemanteatitheir digtdl ehds.d transfer
conponent; b. initiating a double nenbrane engagenent
operation by distally displacing the outer body of

126 2ppARASE UcesBihE 20 Wik h1! RRePRBERKLALE tRE 68!0915%’5 Iﬁlseﬁbrane

the proximl end of "said fluid transfer conponen

r seel aeithaitor ishat th distal exnd of dhel cghindsicabbodeof said; cotmnector
addi t.ional ly_displacing distally said outer body .

- SE5HPY dbe Frlanesth ¢laments akstha Tosahpiinarms e  Rrespd into the
di I ' ' :

or B2 SRBIRIGA Forflor® Bt hO ELHRNAEACORITEE 3R] dohfector section,

erthbrshyr sllewiridhehe htvth bPdnecolclofuraaflthd prekimiAns{®sf a fluid
conponent, wherein during this step the enl argﬂd .
eltspsfer camponentiite thel inssatesk inthether openingaathbhe distahend of

d e nenbrane seal actuator are held in,the distal. .
SRR CooPREB T SRt A BRPER AL P sl egaiBoin said
SafénPraky ditfostirdesorfthctiitHe "B 8P&HRNAIQSY Bembrane that
t hereby preventing said actuator from noving
proorinvelieb y digtally n fwan dtloat easibgdyf faid addublenneembirane seal
section;, and d. additionally displacing distally said
o198y rel ative to said fluid

13.An apparatus according to claim 12, wherein the diameter of the distal
shoulder portion and the size of the enlarged elements at the distal end
of the arms are such that, when an axial force is applied to push the
double membrane seal actuator and fluid transfer component towards
each other, the sides of the membrane enclosure prevent said enlarged
elements at the distal end of the arms from moving radially inwards
thereby causing the distal actuator membrane to be compressed against
the membrane in said membrane enclosure until the sides of said
membrane enclosure are displaced proximally in relation to said
enlarged elements; at which point said enlarged elements have room to
move radially inwards, are released from the distal shoulder portion of
said double membrane seal actuator, and abut the distal underside of
said membrane enclosure; thereby locking said distal actuator membrane

against said membrane in said membrane enclosure in secured and
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transfer conponent until said distal nenbrane of said
actuator and said nmenbrane in said nenbrane encl osure

wa@eooshzespr oxi mal end of said second fluid tranBEBIL2008/000550

conmponent are conpressed together sufficiently to

all ow said sides of said nenbragne enclosure to pass

said enlarged el ements, allowing said arns to nove

radi ally inwards, thereby | ocki ng said distal actuator
n@@inpmedgangggemanﬁ neemrﬁm. senrgageraeiir aﬁesald actuator

P St ot SERAEEABRPoBPTE AT Ao DAGAAY Bhivegpyand said

f békisle Hrﬂ’«ﬁ%{f BhneRINRREHnenttd R tQH BB élswdéat@{thm the
and said attached fluid transfer conponent to

r bollpwdnadtigr df i aed baily loif saidheors ckamsdchivar. i | or of
the outer body of said connector section, whereupon
when said actuator and attached fluid transfer

1@%@%?)2)%3@]56 a@éﬁ@é@é%bgfg X Al Bd NEsBRldeOWhat the

I nter sail sai d connector section

t hetwsitar papdi Atetheddslved ti‘m&stfmo el dre p;enettreatchsplaced
t he di stal nmenbrane of said actuator and_the nenbrane

i Aresamalbe mthincthenkollosy ieterigreofcthe ewhenodyrafmgid connector

SRS B e g, R B} R AR e BRI e s
Sabfhaa6t U@ sdd adtdcheRedulid UtrdnkfednebBiponeiP oarNtdisplaced
are displaced distally within said hollow interior of

s prakiowallr, ﬂmdyh@rfp san:ttedCﬂm?@cobsasiecbwwonchutSdpshaﬁmte the
inted ends of onduits are |led.b

F hisfbinabit of pidarBieine 29 S weBbiantin 108 grprane
Hgl&)gafe I e%é’d e&%ﬁmfhg 'Tﬁfu‘?& ath. %{Hg ﬁé&% C}pegcﬁ%'sﬁgctwely

I qui gas path etvvee sai
sbetW@em aaill eaziuﬂeo‘td)m b@btimaaﬂetmddﬂ:mdnﬂﬁnsféh?cdmmdmd and,

accordl%r;%to cl aim rein the structure of the
a@uAtR 351}3@ ed Hinid dwanstes cosmanes; aafﬁodmplaced

t ﬁ?st%hy \91’551]{1?@4(? @10ﬁ8 ggﬁ{); oF %o éﬁbgp %8&? q)f t@éu&‘ conpector

I'sconnec ngl e ax

meédtdh V\édﬂ%ﬁaﬂiﬂﬁbﬂﬂed @ikt oft shiit kwagcc&ﬁﬁuts Age daMleie back
or a rel ease mechani sm
through said distal membrane of said actuator and said membrane in

said membrane enclosure, thereby breaking the liquid path and the gas
path respectively between said connector section and said fluid transfer

component.

15.An apparatus according to claim 11, wherein when the double membrane

seal actuator is at the distal end of the cylindrical body of said conductor
section, the sharp pointed ends of the two conduits are located between
the proximal membrane and the distal membrane of said double

membrane seal actuator.

16.A method for coupling the apparatus of claim 11 to a fluid transfer

component in order to affect a secured double membrane engagement,

said method comprising the steps of:
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18. A connector section for use in a fluid transfer
operation, said connector section conprising a hollow

w@iosnehsscal outer body having: a . a distal sPOUIReEs/000550

portion radially protruding fromsaid outer body and
termnating with an opening thrsgugh which the proxi mal
end of a fluid transfer corrponent can be inserted for

. b, I d ap havi a centra|
okt Phitonthy of Pcen ol Hon iAo hsriek.aprgon of the outer
Pr oXho@ lof shi®bhhed tint t3!
flui daﬁ ansf er app%rtg¥ ESEE‘H&&‘ % tgleegfc ]ﬁhyc‘ Zth%nﬁjro%m%l end of
pr ot saldlﬂlgldlhmnsfelneomltoaent;r of said outer body from a
c ntra glortlon o sai d ¢l osed proximal cap for

a}IHL]ﬁ ehé& el é% PEeFNrapfe c8GAGRINENE opRRTAsiong by  distally

shar f i her pr ed w.th aperture
t hr o%&ﬁﬁvﬁﬁghtﬁg g{b&stﬁr{)a sfoéfr r%%ga/du(}rfl}leézt% |%P$]1°H| e Stll the
t r ansfeetbieper @hblliéur@nﬂiﬁ the @eckhealmargr @nesaiaahuld tlansfer

actuator reci procablé di spl aceable within the hol
| nt e‘FQ%P()l@ﬁnfsléerC@U@ An bel ynteximrafisaid aonin@txﬁublseactmn

et U BpoBaDy, EbISE SREH Y b el relebizdp said fluia
the ghaxidrlkofdneht Sahel Cﬁfé Wstdll! dndnBhad Al ofrng}zf PNeuator

that seals the distal end of said casing, erern
par t casftastsi dndi EBt aressedbagamspriﬂxtar naesbxhigt @ | galﬂrmmnbrane

Z?ied o ngea% ea P&{}Je |SetDé1:1 reﬁgﬁﬁg gtrg;pg?ermgci)&gonent,
t t t [ S|
00y L R o et o o

19. Alwomnes tattachedttootheadnldimigmbasé 868 d&uavheraemheld in
when _t he doubl e nenbrane seal actuator is at the

di stidie dgtplgh omﬂa@ercmntm ofcsaid ipdisr bedy af aaldmwe@cm section
o b dbbodafn ' 43 FEMERRE, Surhirdoiarahy grlfRting said
o | o SR ey o8 PO ORHS AUIRRC ShRT ok DFNRAY of said
a f|epnehectaarsetoncangonent to be inserted into the
d. additionally displacing distally said outer body relative to said fluid
transfer component until said distal membrane of said actuator and
said membrane in said membrane enclosure at the proximal end of
said second fluid transfer component are compressed together
sufficiently to allow said sides of said membrane enclosure to pass
said enlarged elements, allowing said arms to move radially inwards,
thereby locking said distal actuator membrane against said
membrane in said membrane enclosure in secured and compressed
engagement, preventing disengagement of said actuator from said
fluid transfer component, and allowing said actuator and said
attached fluid transfer component to be reciprocably displaced within
the hollow interior of the outer body of said connector section,

whereupon when said actuator and attached fluid transfer component

are displaced proximally within the hollow interior of said outer body
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opening at the distal end of said connector section
and advanced until said nenbrane in said nenbrane

We@pwB029IsEe contacts the part of the distal nmenCEAR008/000550

that protrudes distally fromthe casing of said double
menbrane seal actuator. 20.A cggnector section
according to claim 19, wherein the di amet er of the

di st oul der, porti.on and the size qf e a
el orfir 0 FomOREt Sectpe Al § ohiméots b o he g onduits
whe I
et e e, S50 henffihp il <aftl RURb G e Bembrane in
t ovegald weeibranBesncléfitresitiiesehyf ettablizbiiy agparate liquid and

encl osure prevent said enlarged el enents at the distal
end &3S WRd arb@weﬁanﬁmpﬁgn?%r afeciionnapd dsaidh duagytransfer

agar 1t O rofsF e S SRR RS LRI IGR honster

the &irﬁ'ﬁ@n&{t a7d GW@W&&QH&G&Rh& aafl oSt e@drior of said
proximally in relation to said enlarged el enents; at

whi coutesihedysef smdrﬂoamge@re&e@hem satdasleanmpmntedrmxﬂ@ of said

Chout PopdRes giegruled Fadh ahraubB s ustalembrane of said
act ualiflbtoRAdaatih HRESlSaln UAUPESLAB:Ato Walcfbeure, therchy

nmbrane encl osure; Ing sald dista
act Ulaite@k1 1% rdai & rltquadaam tgasap dthee bbtveewn isaid @btnector section
menbr ane encl osure in secured and conpressed
engatjedreatd fprbirepsfarpompanegigenent of said actuator
fromsaid fluid transfer conponent, and allow ng said
actuator and said coupled fluid transfer conponent to

1P& hesthpd oscebldingi toptlacad] vivildrein fRe Rehdddwrd B @hk Wonnector

of the outer body of said connector section. 21.A
c éaetaen enablast ﬂmccauwt@n sertiom shdithe Buidvransfer otaponents

t he ,doubl e ane .se uat t,.t he di

25 SR Re TR AR HRET ARt aBon Ak it GuBeR by h dingle
shatdl MetiBherit8bt Bhvideifbet §Q§dklﬁ§ %e@@ﬁﬁ?'&ev‘"i‘é@or a release
| ocat ed between the proximal nenbrane and the distal
mendohamesmf sai d doubl e nenbrane seal actuator. 22. A
connector section according to claim 20, wherein the

di stance that the actuator and attached fluid transfer

18 ATBONEN M of BctB6n HSBL@GR D fluid transfer operation, said connector

section comprising a hollow cylindrical outer body having:

a. a distal shoulder portion radially protruding from said outer body and
terminating with an opening through which the proximal end of a
fluid transfer component can be inserted for coupling;

b. a closed proximal cap having a central portion comprising connection
means protruding proximally from it to connect to the distal end of a
fluid transfer apparatus;

c. a needle holder protruding into the interior of said outer body from a
central portion of said closed proximal cap for retaining therein at
least one conduit comprising a sharp pointed end and further
provided with apertures through which fluid istransferred during

said fluid transfer operation; and
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proximally within the hollow interior of the outer
body of said connector section and the I ength of the

WO asazassui ts are such that, when sai d act uat oPCEH008/000550

said attached fluid transfer conmponent are displaced
proximally, the sharp pointed ghd of said at |east one
conduit penetrates the distal nenbrane of said

or. and the nmenbrane in the, rrerrbran encl osur e,
hlsmembeane geal fF‘FtH?BOTp%ﬁC’fPIBé@ isplacgable within the

conrh%v% H&%&(ﬁ’!” ﬂfo&ﬁ'r uid transfer conmponent;

or an ttached fluid transfer

wEOERO 8eid d@!ilﬁedhéﬁxrbilﬁﬁé seihlsdcuhtorontbisgai d hol | ow

interior of said outer body of said connector section,
s da@ﬂmdmpailamtnaitoemdsnfg,sal d at | east one conduit is
pul | ed back through said distal nenbrane of said
atl) waproxiznad embranethatrasalntheprhrmad gnd (é'ﬁ@ll‘b%ﬁﬂ@g
th reb br eaki ng the fIwag ﬁ Bbe ween sai d caonnec
S@Aan%@baam thet saalnhe AidtahBBAAT P SSNFFHEEeIn 2
for
p(ciﬂ‘? %Qﬁ 46,1508 H‘ﬁﬁ%ﬂé Iﬁ' glg.gg d9dt ?1%7 1818 Radin ng; and

fl ui er conponen to a a secure
Rg)bi m%n?es‘iﬁeﬁlﬂ SR ﬁfh%@ﬂ A BN CERNRE 5] E‘@Xﬁﬁ@ end
st a. positioning t opening in the dis

sho lthdﬁerofrmr an Qnte&ﬁnédlatm poetiiom of thefexteridr of rsaed: tcasing and

section in the vicipity of the, proximal K end of said

f | uicomnristserlargefplomesnts aj thel distalienflsa doubl e

menbr ane engagenent operation by distally displacing

the outer body of said connector section until the

19TRBS BRECt6P Felfih Cadlorditg ps Qliimml 1&nerheteinainthen thel double

transfer conponent is received in the interior of said

covemeletagre sasd taictmator is atighe distal end of & aﬁhlﬁ@ﬂl@]sb%dﬂ gf said

Bt SRR ERLGhEReld ABkRal He LAFIRDhepy gyme o
ﬁgg% KBS %Hesdi%%ﬁsﬁ&xlﬁ@ﬁ'ﬁ?ﬁhoh*ﬁ o@ﬁ&rmm @@ayl of said

rane encl osure at the proxi ml end said f
t comsdotor mponerﬂhere%mrailuwmlgr ithe menshramep enhbsure at the

| t the distal end of th .
SPRGERE £BUL Wb AT o DS R EB PO PLRE GPVRFISth dPlp the

i Bpening at the distal end of said connector section and advanced until
said membrane in said membrane enclosure contacts the part of the
distal membrane that protrudes distally from the casing of said double

membrane seal actuator.

20.A connector section according to claim 19, wherein the diameter of the

distal shoulder portion and the size of the enlarged elements at the distal
end of the arms are such that, when an axial force is applied to push the
double membrane seal actuator and fluid transfer component towards
each other, the sides of the membrane enclosure prevent said enlarged
elements at the distal end of the arms from moving radially inwards
thereby causing the distal actuator membrane to be compressed against

the membrane in said membrane enclosure until the sides of said
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the di stal shoul der portion of said outer body of said
connector section by the sides of said nenbrane

We@pwB029IsE, thereby preventing said actuator fPORIL2008/000550

noving proximally within said outer body of said

connector section; and d. addig{ qnal I'y displacing

distally said outer body relative to said fluid

tra fer conp ent untléw |d di st al nbr ane o%. sai,d
g7 a RICLOSIAe naFr WiSE1A970s SRCXHRABY oo EHIGHGBUR said

aénlﬁp PERthIRs. 604 REnSitle %ﬁﬁp i1 g&%léﬁa@ﬂ% fave room to

conponent are cbn”presse t oget her SUPtici ent

ambow radilly inwardd, Hei blozsddr from ehe ldosval %hbulmsportlon of
sal d enI arged elements, allow ng said arns

rbyane rﬁ?aéwtu@wi Agdsabat &h%tchstae\c%éﬁré%de of
t
&?&“?&@%”ﬂ?%r At BabioRtle sHEM RRL S8 TR AL AN or membrane

PAEMABE i939d GhaRIEAAE RN a0l MBh{hrafb UsidbsireOh Sitcdred and
fl ui d transfer conmponent, and allow ng said actuator

aminsrisdedit ergARemdityi praveatisice disngagaurentt of b@ld actuator
ci progca aced withint olJow i.nter
e SR M reaRra Rt aud allSygnsas and said
't
COBIOf A MY o OReRELTSY, Jeb*ﬂvag%ﬁ‘h‘flﬁr@%%‘ﬁ%e i the
i ]mmxw antezioradittic outer bodyyf edidsmndectonmection. sect | on

the sharp pointed end of the at | east one conduit
penetrates the distal nmenbrane of said actuator and

21 REGIRIIRY A0 Selilrt UoflofIBART RIBIBNC! RS Wi RerdNELABY tho doubie

tvveen sai d ¢onnec

s@ehianandab aeﬁla&bluisdaﬂ flangised] apofIRNdyliahtcal Wods of said
sai d actuator and attached fluid transfer conponent

agomdaictqy sensibndithe ahaypmtmterd end wfHbE| atnleast eneconduit are

BB o R L3RRS Bhe L B8, SR B0 ne of
bagk Joklllb@élgﬂ;ﬁ@é}ledge%q@ctMrane of said act uator and

sai d nenbrane 1 n sald nenbrane encl osure, thereby
breaki ng said fluid path between said connect or

section and said fluig transfer conmonent
20°K 3 20. Wheroir

connector section according to claim erein the distance that the
actuator and attached fluid transfer component can be displaced
proximally within the hollow interior of the outer bedy of said connector
section and the length of the two conduits are such that, when said
actuator and said attached fluid transfer component are displaced
proximally, the sharp pointed end of said at least one conduit penetrates
the distal membrane of said actuator and the membrane in the
membrane enclosure, thereby establishing a fluid path between said
connector section and said fluid transfer component; and, when said
actuator and attached fluid transfer component are displaced distally
within said hollow interior of said outer body of said connector section,

said sharp pointed end of said at least one conduit is pulled back through

said distal membrane of said actuator and said membrane in said



24. A nmet hod according to claim23 wherein the
structure of the connector section enables the
W@ 0waa2456r section and the fluid transfer conpRCENL2808/(00550
be connected by a single axial notion and di sconnected
by a single axial notion w thogp having to set a
| ocki ng securing device or a rel ease nechani sm

membrane enclosure, thereby breaking the fluid path between said

connector section and said fluid transfer component.

23.A method for coupling the connector section of claim 18 to a fluid transfer
component in order to affect a secured double membrane engagement,
said method comprising the steps of:

a. positioning the opening in the distal shoulder portion of the outer
body of said connector section in the vicinity of the proximal end of
said fluid transfer component;

b. initiating a double membrane engagement operation by distally
displacing the outer body of said connector section until the
membrane enclosure at the proximal end of said fluid transfer
component is received in the interior of said connector section;

c. additionally displacing distally said outer body relative to said fluid
transfer component until the distal membrane of said actuator
contacts and is pressed against the membrane in said membrane
enclosure at the proximal end of said fluid transfer component,
wherein during this step the enlarged elements at the distal end of
the arms attached to the double membrane seal actuator are held in
the distal shoulder portion of said outer body of said connector section
by the sides of said membrane enclosure, thereby preventing said
actuator from moving proximally within said outer body of said
connector section; and

d. additionally displacing distally said outer body relative to said fluid
transfer component until said distal membrane of said actuator and
said membrane in said membrane enclosure at the proximal end of
said second ﬂﬁid transfer component are compressed together
sufficiently to allow said sides of said membrane enclosure to pass
said enlarged elements, allowing said arms to move radially inwards,
thereby locking said distal actuator membrane against said

membrane in said membrane enclosure in secured and compressed
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engagement, preventing disengagement of said actuator from said
fluid transfer component, and allowing said actuator and said
attached fluid transfer component to be reciprocably displaced within
the hollow interior of the outer body of said connector section,
whereupon when said actuator and attached fluid transfer component
are displaced proximally within the hollow interior of said outer body
of said connector section, the sharp pointed end of the at least one
conduit penetrates the distal membrane of said actuator and the
membrane in said membrane enclosure, thereby establishing a fluid
path between said connector section and said fluid transfer
component; and, when said actuator and attached fluid transfer
component are displaced distally within said hollow interior of said
outer body of said connector section, said sharp pointed end of said at
least one conduit is pulled back through said distal membrane of said
actuator and said membrane in said membrane enclosure, thereby
breaking said fluid path between said connector section and said fluid

transfer component.

24.A method according to claim 23 wherein the structure of the connector
section enables the connector section and the fluid transfer components
to be connected by a single axial motion and disconnected by a single
axial motion without having to set a locking securing device or a release

mechanism.



