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gemezar, cyclophosphamide, cytoxan, and neosar, or a com-
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Hazardous drugs in ligquid 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, i.e. 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.

Since hazardous drugs are toxic, direct bodily contact
thereto, or exposure to even micro-quantities of the drug
vapors, considerably increases the risk of developing health
fatalities such as skin cancer, leukemia, liver damage, mal-
formation, miscarriage and premature birthh. Such exposure
can take place when a drug containing receptacle, such as a
vial, bottle, syringe, and intravenous bag, is subjected to
overpressure, resulting in the leakage of fluid or air contami-
nated by the hazardous drug to the surroundings. Exposure to
a hazardous drug also results from a drug solution remaining
on a needle tip, on a vial or intravenous bag seal, or by the
accidental puncturing of the skin by the needle tip.

Some prior art ligquid transfer devices are intended to pro-
vide contamination-free transfer of hazardous drugs.

For example, WO 2005/041846 discloses a drug mixing
system comprising a receptacle port adaptor adapted to be
inserted into a port of a fluid receptacle, a vial adaptor adapted
for connection to a wvial containing a drug. and a syringe
adaptor attached to a syringe. The syringe adaptor is adapted
to be brought into fluid communication and mechanically
locked to at least one of the receptacle port adaptor and vial
adaptor in an axial motion. When a user retracts the syringe
plunger, fluid flows directly into the syringe, ensuring that the
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SUMMARY OF THE INVENTION

As referred to herein, the term ““exchange’ means the trans-
fer of first and second fluids in opposite directions within
different fluid passageways between two containers such that
when the first fluid is transferred from the first container to the
second container an equal volume of the second fluid is trans-
ferred from the second container, to the first container.

As retferred to herein, the term ““contamination-free trans-
fer of liquid™ means that during the transfer process there is no
leakage of the liguid or air contaminated by the liguid or
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second segnent srafie tixHd blh@lﬁ@@ﬂyrlhﬁiﬂgnv%hﬂléheohml% | ¥h&feilthe first
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seal i ng neans; chambers is a liquid chamber; a.ﬁr$t segment of a gas
channel and a first segment of a liquid channel, wherein
the proximal ends of the first segments are in fluid com-
munication with the interiors ofthe gas chamber and the
liguid 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;

c) pushing the distal end of the first segments in the direc-
tion of the proximal end of the second segments until the
distal ends of the first segments penectrate 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 liguid
channel between the interior of the first container and the
interior of the liquid chamber;

d) allowing an equilibrium to be established between the
pressure of the gas in the first container and the pressure
of the gas in the gas chamber and between the pressure
exerted on the liquid in the first container and the pres-
sure exerted on the liguid in the liguid chamber;

e) moving the internal partition in a first direction in order
to increase the volume of the liquid chamber and instan-
taneously decrease the pressure inside the liguid cham-




c) pushing the distal end of the first segnents in the direction of the
proxi mal end of the second segnents until the distal ends of the first
segnents penetrate the scaling nmeans at the distal end of the first
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The method is characterized in that all of the liquid and the
gas that flows between the fluid transfer device and the first



k) di sconnecting the second container fromthe fluid transfer device by
pulling the distal ends of the first segnents back out of the proxinal ends
of the third segnents, through the sealing neans at the proximl end of the
third segnents, thereby closing the ends of the third segnents, and through
the sealing neans at the distal end ofsethe first segnents, thereby °
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speci fic appbhtatdand Bnvhheh the nethod of the invention can be used is
for the transtemnmgitterhagasdols: tnugnficemsoagleht@imdertapancityer . I n
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liquid is spesahle wandid kuéd;ﬁmgang&dr&aﬁs 1B a@zﬁ@qbrb@sakéem&qu.al i zation

of t he gas prlessaneawidrinmdthelbyy wgehﬂegﬁspf pdelyerghsopressyriabg t hin t he
cont ai ner alﬁﬁut“é %?anﬁﬁgx%ﬁ@é‘tﬂiﬁ%rgé‘%? SYSIYE Bt e | i u*d bet ween
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section conpri sing: cydinalriyhl hadrizcal body;

i1) a tubular throat;

iii) a separating element that prevents the passage of
fluids between the connector section and the throat;
and

iv) a piston that is displaceable within the cylindrical
body, the piston defining a distal liquid chamber and a
proximal gas chamber, both of variable volume;

b) a connector section fixedly attached to the distal end of
the throat of the proximal section, wherein the distal end
of the connector section is adapted to be connectable to
a fluid transfer component;

c) a ligquid conduit that passes through and is rigidly
attached to the separating element, wherein the distal
end of the liguid 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 por-
tion of the fluid transfer component to enter the interior of the
connector section and to allow the membrane in the connector
section to be pushed proximally when it is contacted by a
membrane located in the head portion of the fluid transfer
component. Further pushing of the membranes together
causes the distal ends of the liquid conduit and the air conduit
to penetrate the membrane in the connector section and the
central seal in the head portion, thereby establishing an open
liguid channel via the liquid conduit between the interior of
the liguid chamber and the interior of the fluid transfer com-



i) a tubular throat; iii) a separating elenment that prevents the passage
of fluids between the connector section and the throat; and iv) a piston
that is displaceable within the cylindrical body, the piston defining a
distal liquid chanber and a proxi mal gas chanber, both of variable vol ung;
b) a connector section fixedly attached to the distal end of the throat of
the proxi n%oﬁgﬁttlaggd yherei b hepdishal cengh.l Lhe wenpectngartion is
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c) Continue to move the head portion and the distal collar
axially closer together compressing the deformable
membrane in the connector section until the distal ends
of the liquid and air conduits penetrate through both of
the membranes.

d) Continue to move the head portion and the distal collar
axially closer until the locking elements connected to the
collar releasably engage the distal edge of the head por-
tion.

The steps described above for coupling the connector sec-
tion of the liquid transfer device to the liquid transfer com-
ponent can be, and preferably are, carried out using one axial
motion.

- In other embodiments of the apparatus of the invention the
connector section comprises a hollow 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 compris-
ing connection means protruding proximally from it to
connect to the distal end of the syringe-like proximal
portion of the 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 two conduits comprising sharp
pointed ends and further provided with apertures
through whiclh liquid and gas respectively are trans-
ferred during a fluid transfer operation:; and

d. a double membrane seal actuator reciprocably displace-
able within the hollow interior of the outer body.

The double membrane seal actuator comprises:

a. a cylindrical actuator casing;

b. a proximal membrane that seals the proximal end of the
casing

c. a distal membrane that seals the distal end of the casing,
wherein a part of the distal membrane protrudes distally
from the casing; and




I n enbodi nents of the apparatus of the invention the connector section
conprises a distal collar forned integrally with, or connected -to the
throat and suitably sized to surround the head portion of the fluid
transfer conponent, and |ocking el enents connected to the collar and
adapted to rel easably engage the dista3 edge of the head port ion of the
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connect or sEELITN SFVYHE' AR RE g8V cR T O TR anst er
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of the syri dﬂgﬁiﬂ)biﬁ&n@[ axidrall peihgohohcthet@appakatius coupled fluid
transfer component to be reciprocably displaced within the
hollow interior of the outer body of the connector section.

The distance that the actuator and attached fluid transfer
component can be displaced proximally within the hollow
interior of the outer body of the connector section and the
length of the two conduits are such that, when the actuator and
the attached fluid transfer component are displaced proxi-
mally, the sharp pointed ends of the two conduits penetrate the
distal membrane of the actuator and the membrane in the
membrane enclosure, thereby establishing a liquid path and a
gas path respectively between the connector section and the
fluid transfer component. When the actuator and attached
fluid transfer component 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 mem-
brane 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:

a. Position the opening in the distal shoulder portion of the
outer body of the connector section in the vicinity of the
proximal end of the fluid transfer component.

b. Initiate a double membrane engagement operation by
distally displacing the outer body of the connector sec-




c. a needle Holder protruding into the interior of the outer body froma
central portion of the closed proximal cap for retaining therein two
conduits conprising sharp pointed ends and further provided with apertures
t hrough which liquid and gas respectively are transferred during a fluid
transfer operation; and d. a doubl e nehbrane seal actuator reciprocably
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hol I ow i nteri or 242l 1“5’6 “EfCURE evAnECt oSBT g J 15 I The
di stance that t g agtuaitor ﬂnc?jw YRRt Oﬁ e Ll anS e ConpbheRt can be
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menbr ane or, it tﬁedﬂﬁ@ DR ARG, b & HEATEIDRANE - SREIASHr €,

t her eby esttajala shh 80 axihluhdtpah hvandiiacgas pathl bespeahigiel yxbat ween t he
connect or S@@t‘]l@n enthehe hfﬂlwup&, te angfedocbapanerturiviepletiecaet eat or and
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I{t?gn x111‘1al end of’a fluid transfer component
the fluidt rans 2 1 1serﬁed for coupling;

b. a closed proximal cap having a central portion compris-
ing 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 fturther provided with apertures
through which fluid is transferred during the fluid trans-
fer operation; and

d. a double membrane seal actuator reciprocably displace-
able within the hollow interior of the outer body.




When t he doubl e nmenbrane seal actuator is at the distal end of the
cylindrical body of the conductor section, the sharp -pointed ends of the
two conaults are | ocated between the proxi mal nmenbrane and the distal
menbrane of the doubl e nenbrane seal actuator. The enbodi nents of the
apparatus of the invention just descrilbed can be coupled to a fluid °

transfer conpengdiaddh ¥ desnhid-afd eh1 acsesis.cd-doyhlesmenbrane engagenent
by carrying oul A Boifldieow AgnshepsScadind?0sition the opening in the distal
shoul der portitom prokh@0ubeimbedicohal heatonmnegiwrxiseol okl b thke Vvicinity
of the proximal erdngf the fluid transfer conponent. b. Initiate a double
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the second Pl LRdtar oBing 6@%‘%@%@‘?@5@? BTl ently to
al l ow the sides0hrboa SRAALANE ANG] OSIL@1-&:01 RS Shé he Bl Aagedcsl enent s,
Thi s al | owstihdie ~ahes 40 d¥ae thadials| yppwards pulshettebyldwtld agethie di st al

act uat or nehb?aﬁé;ea@alpﬁs{ltqm@nﬁféiﬁbmﬁ@qsrferh‘@%ﬁﬂb}%@%’(@%@@éhl n secured
and conpr esSéd<endifemtdits 8 ggjt TS BRI 6T, R e d8Cor from

elneﬁts at “al en OV

the fluid t LARATEL 5AQUDONE A i ADGS BLL ONE B < ENICL G LHAL OF calfirk e 8t t ached
fluid transhercoimpenest 4hibe ctrehpeasBbhye @hspkaceinwirhher=ddie -hol | ow

i nterior ofsthe tomlerhele)@dcye@foftth@ Omnﬂmtzore ses:ﬂoenre W&rerﬂtsméaaetiuat or and
attached f| Bra=tpuHsYy ap xdaponche lwrtcmrﬁ t he

hol I ow i nt eFFQr B B8 Rl Br DO oF, e r‘%l @n harp
poi nted endﬁl&li?ﬁﬁlé g@%ﬁ@l@@éih{&%{ Qg{@falﬁél{igtﬂ £§ e;%%%ﬁ

act uat or anch&htbrand e smeabnanaencl0s uLe, dli:k‘lleﬂezl&)ryt&&tﬁ'biﬂéﬂii ng

separate |i QHaduaﬁ@Iogksdrfgmsbehweemmheanennebteom@ebtrﬂaﬁr areld-he fluid

transfer coﬁgé‘ﬁ tSGCW*F %ﬁeén‘ﬁ‘%ﬁgﬁeh?g of f{f‘gl?trlﬁﬁis‘fl conponent
17, e

are di spl acg “f’%ﬁ?y rg; mﬁ\m ﬁéﬁf ll.ﬁfoqralqaﬁi G hddy of the

connector sgGid98s & &Rt FB@HEI d‘i‘B Scabid 15&Mﬁcéan ikh8n ahe pu l e
back thr oughdheﬂn&baimm:ﬁbnanmm& bhesaotfuatoroandcthe seentirane in the
menbr ane encl dsue eiIStff'fe'iB@lﬂ/labrTé’aﬁmﬁg“at%#@GF@C&W% pardsisat ween t he

connector sEEPTBATEN fHe ¥ T df"a‘[ BFO b‘ﬂ’g?g‘ e Eﬂgﬁ]& ¥ of the
eric er O 1e connec or—
connector sgGLLA o@@ﬁblﬁaal BRANEEE shoh, ST WAL ARe Ligu bk Al ansf er
conponent s ﬂﬁ)eﬁ&tﬁ@ﬂ@ﬂCI]@ﬁld transfer component are dlbp]aced proxi-
mally, the sharp pointed ends of the two conduits penetrate the
distal membrane of the actuator and the membrane in the
membrane enclosure, thereby establishing a liquid path and a
gas path respectively between the connector section and the
fluid transfer component. When the actuator and attached
fluid transfer component are displaced distally within the
hollow interior ot the outer body of the connector section, the
sharp pointed ends of the two conduits are pulled back
through the distal membrane ot the actuator and the mem-
brane in the membrane enclosure, thereby breaking the liquid
path and the gas path respectively between the connector
section and the fluid transftfer component.

When the double membrane seal actuator is at the distal
end ofthe 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 connector section of the invention can be coupled to a
fluid transfer component in order to affect a secured double
membrane engagement by carrying out the following steps:




by a single axial notion and di sconnected by a single axial notion wthout
having to set a | ocking securing device or a rel ease nechani sm I n
anot her aspect, the invention is a connector section for use in a fluid
transfer operation. The connector section conprises a hollow cylindrical
outer body having: a. a distal shoul det portion radially protruding ftfom

the outer body aad;feliakiagtatih ‘ﬁjlidqgéﬁléifbxtlm&“}ggr%hf:gftrﬂg pr oxi mal
end of a fluid L aARSRIAS UMEREAE 6B 1bE sLBBeNT 84 thar iceHply BEimB. a cl osed
-proxi mal cap hagrbBRgnaacentr al e rih i teOicrt Migh &eRaaet i on means

protrudi ng prbxilmatibye fa ginuble oneonpeote targheedisttlorendtobnaby| ui d
transfer apparafh%?ﬂ?¥§Hsﬁé%ﬂvé%ﬁBFd%¥t:(B?ﬁﬁdPﬁ hFﬁFﬁ“Pﬁ@?Pﬁﬁngor of the
outer body from g bat} :ﬁ@‘ﬁ;@@i@rsjﬁ?@ﬁi@q& Y] S0 E et ai ni ng
therein at | east,0ne,,6QAdMLL <6ONPL Sl al 0 sharp poi nted end and further

provi ded w t hcapetditi€@saliBr aughl add absthliygt dhé sovteansdbeanr seladiveng the fl uid
transf er oper at iten;flarmd tdanatoubbernerrtamnetis bl dottadttoembeppeocabl y

di spl aceabl e wi iR RECHUIGW P IftEriBrc of HESH taﬁalb’(fd%}he “qdoubl e

: rapne in the membrane enclosur roximnal en
menbr ane seal ach, Bl £LOMERLIES. B o M0 6ah AGEHAL Qke 5 A%H00;

enlarged elements at the distal end of the arms attached
to the double membrane seal actuator are held in the
distal shoulder portion ofthe outer body of the connector
section by the sides of the 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
ot 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 disen-
gagement of the actuator from the fluid transfer compo-
nent, and allowing the actuator and the attached fluid
transfer component to be reciprocably displaced within
the hollow interior of the outer body of the commector
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 two conduits penetrate the
distal membrane of the actuator and the membrane in the
membrane enclosure, thereby establishing separate lig-
uid and gas paths between the connector section and the
fluid transfer component. When the actuator and
attached fluid transfer component are displaced distally
within the hollow interior of the outer body of the con-
nector section, the sharp pointed ends of the two con-
duits are pulled back through the distal membrane of the
actuator and the membrane in the membrane enclosure,
thereby breaking the liquid and gas paths between the
connector section and the fluid transfer component.
The structure of the connector section enables the connec-
tor 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:

F1G. 1 is a perspective view from the side of an apparatus
for transferring hazardous drugs, according to one embodi-
ment of the invention;

FIG. 2 is a schematic vertical cross sectional view of the
apparatus of F1G. 1;

F1G. 3 is a perspective view of ribs for reinforcing the
attachment of a hollow piston rod to a piston;

FI1G. 4 is a schematic illustration, in vertical cross sectional
view, of the releasable coupling of the apparatus of FIG. 1
with a drug vial;




b. a proximl nenbrane that seals the proximl end oft:he casing c. a

di stal nenbrane that seals the distal end of the casing, wherein a part of
the distal nmenbrane protrudes distally fromthe casino; and a. at |east two
resilient arms which are connected at a proximl end thereof to an
internedi ate portion of the exterior of the casing and conprise enl arged
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interior of tif:eeou;tgr]slw@yo@ dhaicannesi-0r SRGkEAR, » tineis hakps pai nt ed ends

of the -twamenduntssaapehpd tedhbaokaptroagitdie2dd.stal nmenbrane of the

actuator and the breaki ng t he
liquid path and %%%qg‘%gﬂ%a %%M%ﬁ#%ﬁ%ﬁe c%g%tor section and

the fluid transfer conponent. When t he doubl e menbrane seal actuator is
at the distal Terdiofsheoeyid admadlododyt eflléhe condactioratseotirer; t he
shar p poi nttedeefrsobt Hagidvbore miis e P F6 taret Brrveed Ci“h‘él SOXI mal
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transfer
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liguid from one container to a second one, it is to be under-
stood that the transfer can take place between several con-
tainers. For example, liquid can be withdraw from a first
container and then part of it injected into five different con-
tainers, following which part ot the liquid can be withdraw
tfrom 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 pro-
viding an apparatus that is adapted to effect contamination-




b. Initiate a doubl e nmenbrane engagenent operation by distally displacing
the outer body of the connector section until the nenbrane encl osure at the
proxi mal end of the fluid transfer conmponent is received in the interior of
t he connector section C. Additionally displace distally the outer body
relative to the fluid transfer conponedt until the distal nenbrane of°the
act uat or COBIeaeCh%.nasr}gr éigrﬁgé%ddgg@m{o the, gEnhrane. Ly dhe.qpurane
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penetrate
t he di stal nenbmaaanef the act uator and t he rrenbrane |n the menbr ane

encl osure, theb@bsblfes%ﬂlwshﬁﬁ‘g separfaties Argt scegngnds ¢ §h}§3a*tih§0bet ween the
connect or secti @P?@ P@é”fo’ﬁﬁlIHa%fé‘ﬁls‘PEFh‘ﬁﬁ 8%?6%%‘?511%%“ éjéltlﬁat or and

attached fluid (RANSELEE, GOTRANEI cALEoETRD AGelsHLokahty, SLhbkithe hol I ow
interior of theaut&sahady eEahbeataneepiokisedt LRy dihenshat@opai nt ed ends

of the two condgkksmanes.pahldednac khchrewgiintdie egidt alf meabsamendf t he
actuat or and thee@lﬁﬁpaﬁeth@ﬁh}he’rﬁé’rrﬁ‘iﬂaﬁeae?félllb‘@t}%wstgﬂé’r§ mwrdaki ng the
liquid and gas Pt RSBl MBS THE  cunisctor: Seeti o diy ths FLELdt ransfer

conponent. The SHLUGIUMEoRLLAGHEORRESNI G PAM FHoB: EBA blﬁlseltmdqganec- tor
section and t heihtadidridanst erqeeipaaentberi 0 be connected by a single axial

notion and di siecriheeti O?x equihpkauax talberstsitahlwibicigb betrasgmgheo set a
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EIR AWN C S the gas in the gas chamber an etween the pressure
~ exertcd on the hqu]d in the first container and the pres-
sure exerted on the liquid in the liquid chamber;

) moving the internal partition in a first direction in order
to increase the volume of the liguid chamber and instan-
taneously decrease the pressure inside the liguid cham-
ber and simultaneously decrease the volume of the gas
chamber and instantaneously increase 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 first container through the
continuous liguid channel into the ligquid 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 liquid in one direction and
simultaneous flow of gas in the other direction continues
until the internal partition stops moving and the equilib-
rium is reestablished;

) disconnecting the first container from the fluid transfter
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 sec-
ond segments, and through the sealing means at the
distal end of the first segments, thereby enclosing the
ends of the first segments;

£) providing a third segiment of a gas channel and a third
segment of a liguid Cll'llllle] wherein the distal ends of
the third segments are in fluid communication with the



In the draw ngs: FIG 1 is a perspective view fromthe side of

apparatus for transterrina hazardous drugs,

t he inventi on; FIG 2 is a schematic vertical cross sectional
t he apparatus of FIG 1, FIG 3 is a perspective view of ribs
reinforcing the attachnent of a hollowd piston rod to a piston;
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owing an equilibrium td be established between the
pressure of the gas in the second container and the pres-
sure of the gas in the gas chamber and between the
pressure exerted on the ligquid in the second container
and the pressure exerted on the liquid in the liguid cham-
ber;

j) moving the internal partition in a second direction in
order to decrease the volume of the liguid chamber and
instantaneously increase the pressure inside the liquid
chamber and simultaneously increase the volume of the
gas chamber and instantanecously decrease the pressure
of the gas inside the gas chamber, wherein the differ-
ences of pressure caused by moving the internal parti-
tion cause liquid to flow from the liquid chamber
through the continuous ligquid channel into the second
container and an equal volume of gas to flow simulta-
neously from the second container through the continu-
ous air channel into the gas chamber, 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; and

k) disconnecting the second container from the fluid trans-
fer 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.

Illustrative embodiments of the devices used to carry out

the method are described herein below.

FIG. 1 illustrates a perspective view of an apparatus 10 for
transferring hazardous drugs without contaminating the sur-
roundings, according to one embodiment of the invention.
The proximal section 27 of apparatus 10 is essentially a
conventional syringe, which is adapted to draw a desired
volume ot a hazardous drug from a fluid transfer component,
e.g. a vial 14 or an intravenous (IV) bag in which it is con-
tained and to subsequently transfer the drug to another fluid
transfer component.

Connector section 25' of transtfer apparatus 10 is shown to
comprise integral distal collar 18, which is suitably sized to
surround head portion 20 ofvial 14, locking elements 22a and
225 forreleasably engaging head portion 20 ofvial 14 within
collar 18. Proximal section 27 of apparatus 10 comprises
cylinder 24, tubular throat 26 having a considerably smaller
diameter than cylinder 24 and extending from cylinder 24 to
collar 18, annular rubber stopper 28 fitted on the proximal end
of cylinder 24, hollow piston rod 30 which sealingly passes
through stopper 28, and proximal piston rod cap 32 by which
a user can 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 10A is a cross sectional view of the ntlict transfer apparatus and

connector section shown in FIG 7; FIG 10R, FIG_ 10C, and FIG 100 are
enl arged views of sections of FIC3-. 10A iltut strat in a the air and
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pat i ent; angqua]ly spaced from distal end 44 of collar 18 have sharp
pointed ends. FElongated conduit 46 is an air conduli and
extends through the hollow piston rod 30. Piston rod 30 is
formed with a distal aperture 50, so that air, which flows
through conduit 46, is able to exit from the interior of piston
rod 30 via aperture 50 to air chamber 40. Conduit48is a liquid
conduit through which a solution of a hazardous drug can
flow from wvial 14 to transfer apparatus 10 or vice versa.
Conduit 48, which is considerably shorter than air conduit 46,
terminates within liquid chamber 38.

As shown in FIG. 3, hollow piston rod 30 may be attached
to piston 34 by means of an annular disc 52, e.g. made of
plastic, which is engaged with piston 34. A plurality of rein-
forcing ribs 54 are attached to the proximal face of disc S22,
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.

FI1G. 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. TLocking elements 22a and 2256
connected to the outer wall of collar 18 are flexed, to allow
head portion 20 of vial 14 to enter collar 18. As head portion
20 of vial 14 is introduced within the cavity defined by collar
18, the distal end of membrane 42 is pressed against seal S8 in
the head portion 20 of vial 14. Continued pushing of head 20
into collar 18 causes conical membrane 42 to collapse
towards its base and conduits 46 and 48 penetrate both memni-
brane 42 and seal S8 to establish fluid communication
between the interior of vial 14 and air chamber 40 and liquid
chamber 38 in transfer apparatus 10. When head portion 20 is
pressed tightly into collar 18, the pointed ends 62a and 625
respectively of locking elements 22a and 225 engage distal
edge 64 of head portion 20. This locks the transfer apparatus
10 firmly to head portion 20 and keeps membrane 42 tightly
pressed against seal 58, thereby preventing contamination of
the interior of the transfer apparatus and vial and also escape
of the fluids within them to the surroundings.

When conduits 46 and 48 penetrate membrane 42 and seal
58 ofvial 14, two alternate fluid passageways are formed. The
first passageway is an air passageway defined by the interior
of vial 14, air conduit 46, and air chamber 40. The second
passageway is a liquid passageway defined by the interior of
vial 14, liquid conduit 48 and liquid chamber 38. The interior
of vial 14 which is not occupied by drug 60 may serve alter-
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occupies the proximal portion of vial 14. Since the pressure of
air in chamber 40 is substantially equal to the pressure on the
drug 60, drug 60 will be prevented from flowing through air
conduit 46 and liquid conduit 48.

The liquid passageway is shown in FIG. 6. When pistonrod
cap 32 is proximally displaced, the volume ot liquid chamber
38 is increased, causing the liquid drug to be drawmn 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 38. As the piston is pulled proximally to cause
liquid to be transferred from vial 14, the volume of air cham-
ber 40 simultaneously is reduced, causing the air within
chamber 40 to flow through conduit 46 to interior 66 of vial
14. The air flowing into vial 14 occupies the volume of the
liguid that has been transferred out. The air will continue to
flow through conduit 46 into the vial until the piston stops
moving and the pressure within air chamber 40 and interior of
vial 14 again reaches equilibrium.

After the desired amount of drug is transferred to liquid
chamber 38, with reference again to FIG. 4, locking elements
22a and 225 are released from head portion 20 of vial 14.
Transfer apparatus 10 is then separated from wvial 14 by
another axial motion, i.e. by being pulled axially apart. When
the vial separates from the transfer device, conduits 46 and 48
are pulled through seal 58 of vial 40 and membrane 42 in the
distal end of the transfer apparatus 10. As this happens, distal
ends 46a and 48a (FIG. 2) of conduits 46 and 48, respectively,
are wiped clean by seal 58. Any residual droplets of hazard-
ous drug 60 are removed from the conduits and remain on the
inner surface of seal 58 within the interior of vial 14, and
therefore are not exposed to the ambient air. Membrane 42, at
the same time, returns to the original position shown in F1G.




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

| i quid chanber, wherein the distal ends of the second segnents are in fluid
comuni cation with the interior of the first container and the proximal
ends of the second segnents are encl osed by sealing neans; c) pushing the
di stal end of the first segnents in the direction of the proximal end oft
he second ssonents unt| .t he .di stal \end of the first segnents penetrate
the seal i ngIiBANS bl ie His ﬁ%ﬁe éilé a tHE dhlSt S RONENLSia Repshlate the
seal i ng neaBsrasit he proxrna end of the second segnents, and enter the

pr oxi mal endsfﬁtithexSee@ndnsegﬂehhsnraﬂmer TGVBdKI%?hE’D@R@WﬁHOUS gas
channel bet g h%f?h?eWQQsﬂﬁ”ﬁhﬁn???sﬂ F& 4-rédemteri or of the

gas chanber gg@] egeﬁé‘i’%‘f‘ k/g ‘ﬁugﬁﬁ.);h%)hq p%‘%&;gh W nterior
of the fi rsfqega talosl @d rhhe,aat e HQptOF 1 eJS ithdh al | owi ng
an equil i br tamer10>dae= =8t abki-shead poet weens iﬂ’hearpzécessﬂﬂea plutdiegas in the
-first cont &rﬁﬁeﬁoahdutgtenppéaslsw eheft phes ghsobely Hee 'sr%r‘f‘arﬂeerAand bet ween

t he pressur% ?é?f gi)dé@ot}r}%ll‘gf A EHET Pst ERnf i h &0 L a‘tlaI‘Fé pressure
exerted on o he, A Ae vt B IOV G L R i T
partition i gmalet |sﬂﬁpéj|arrﬁfvtd1ﬁﬂehgl&ﬂ§iafs ‘R dd glcaasen the dif.)NciBSE pi; the

| i qui d chamb@rGam)-i nst ant aneousl y decrease the pressure inside the liquid
chanber and_siihf fahbeasgsisy la‘é%lrtéals%““e]héh\%llﬁﬁ% bstlo Oéh’é and
i nst ant aneol3y T e 8RS 'ﬁ’e“ EESUPe BT HE HES PRSI elghanber

JCLEase SIS Sl 2y ODMORO: Fteftleta%aa

wher ei n thecéﬁgleﬁec@péeag 0105@'3§yr&1§1§-1
partition caosetbicplildr atoat Jtlﬁ)éi\/d]kffﬂr’lskn&ﬁtﬁ"ffrbthlfeﬁ@ﬁ&:aira&ﬁs tir.oagh t he

cont i nuous hrz Ieloc'hann%t' Gfmpdapher FOqs thtrobarvssy vatldiabheqgatityol une of

gas tO fl O ns I'Ll cr lﬁggﬁﬁtﬂfg E]al“?ggﬁ:& ! P, lfﬁ;’?ﬁ tﬁgreaﬁfnuous al r
channel i ”t&cf rds uS B g é;lﬁh %Eﬁtlf}tct?&%lﬁlowso hgbylcctln id%0ne
direction aﬁdersiﬁmrtea@mes:o] hP¥E 05-<gas1d ils bhecQlheEotidhaet udmeant i nues

until the iaBgpaakttpasthdilomsitps ¥ 2Ngndndal s equisitablistinflingd
reest abl i shegm meh%me‘e?t\ﬁgephehrw@?rwwé i h¥r Plasom< hfé“tllfﬂlrd transfer

device. by PURCACLIR g0t 4 s QRO VLGl Sel St sbcof e
proxi mal  engs; fed BeRECONT REaNEN Sy JiBahscat the
proxi mal endagf: s&e>sresadsagares, THheneby semel ﬁﬁr@eth@@dﬁt@fthe

second segnkft Sirmahd 1tchr tctrheMseeahqingeﬁeanmetnwmwehétzah%n‘éy of t he

first segmeRtes=tdhe er*bé’iﬁmglleﬁebérfasewntﬁ mdg
provi ding a ﬁl‘iu,}ﬁg fgﬁé q‘éu {1 d%ﬁr‘?ﬂ?ml 'ﬁ a liquid
channel , V\’nﬁrﬂ@isﬁ‘e} IS 1@1@83& pt & Bl tseg’rmnhstag&alsbﬁee

comuni cat i @mlmztlrfdxhe t01140dl _ber BRI Pﬁ):itchhe451@ctdhlm‘efﬁﬂft: aah:eEdaunﬁbehe
proxi mal endssteflst Hesrlhiced! segﬁeﬁ%‘ sea’laeaemg 1:#3%:11 %e‘aF |thg RIEENS;
pushi ng thentﬁ’s?%trh‘éh’dlzd”’fr PP %tc% 8t he

i’y atus )Js;‘i e} I lf’{i&
proxi mal eng % ﬁltﬁwﬁé@gm@ﬁ ] éf] %T fener REAYi 1t
segnment s pepgagl ahe ‘tzdﬂﬁuSﬁal)lirtgrrmﬁdiﬁl‘tair hbeliflhs&ﬁasemi &butihgs fihest

segnents, pegaeteasenichbusealdtngradanstiat TVhbagr exneliverrd bef tiames-t hird
segnents, aﬁfﬁn’@ﬁt ey ?hgtl %P el ehdetoer i Thicr s EGHE ABfif s\ et eby

(e} yl h
provi di ng a_ COHE RIS %h(u%éﬁg? j};@iﬁéﬁ, Bhes Y iﬁ’greggcond
cont ai ner a@ uﬁﬁ%rhﬂ&ﬁfb&ieﬁk Ehe-gas %EQ@Euﬁ 1ai&EQﬁ{ @l €s C@nLi nuous
| i qui d chanaehrbetivveen tidhe~Ni mi=g1, I”Gheof)rbhﬁlﬁﬂC@JﬁdSCcﬁlﬂﬂlabHﬁﬁc%ﬂda t he
interior ofxatdramts| 26@1 gnelhg_ﬁﬁeqarc 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 leakage
from IV bag 74, and through membrane 42, which returns to
its conical shape isolating the interior of liguid transfer appa-
ratus 10 from the surroundings.

Transfer apparatus 10 may also be used to draw a liquid
from the IV bag. To do this, after collar 18 is coupled to
adaptor 70, the IV bag is inverted such that it is above transfer
apparatus 10. Then piston rod cap 32 is proximally displaced,
thereby simultaneously transferring the desired liguid from
the TV bag to the liguid chamber 38 and air from the air
chamber 40 to the interior of the I'V bag.

In another embodiment the adaptor may comprise a hollow
double cannula spike element for piercing the seal in the port
of the IV bag, with a secondary port similar to the port of the
IV bag, to which the tubing of an infusion set can be con-
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When conduits 46 and 48 penetrate nenbrane 42 and seal 58 of vial 14, two
alternate fluid pa ssao eways are fornmed. The first passageway is an air
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interior of vial 14, liquid conduit 48%and |iquid chanber 38_ The interior
of vial 14 i e85, A0 sOGSURIEA DY Or g 80 TBY, SEL VR .Al lercondfinat el y as

a passagevayef & adlaf>0h Jcoﬁllblvqui o1 ctepans Ag1:ATL; Wb HTEwS 1x cdllQﬁﬁuipl es the
proxi nmal poehhombef 3tthe interior, as will be described hereinafter. Since

the two flui dipasbkig mysbmleelsﬁﬁléraﬁavat@r #F‘é’n@@mp ararts>102and to vial

14 a l I qUI 1(.6011 alﬁ‘gp %F%OLI %SMVF}%@]G (1 fPBﬁ ﬁj‘%e AS
a safety meqsurg,aqs & 106 JeD Qb1 N AWD e OB 06 o H}‘éldl stal end

of transfer 1a|apaﬁawsal$9aﬁ pbltidg amvaﬂsﬁagéaa}admﬂ@bﬁaw&rdg vhunuse of

| ocking el en@mfsctztzzapaﬂdl@%b PIrepmtiyed | DEkimgr aehmm%aaﬂel‘éﬂ d wth
the ring, §Y]6H“'(‘)f°"‘t°6ﬁgc%?7 Flfnélﬁt rﬁ‘ﬁ“ﬁ‘éi nduits 46
and 48 are g% %8%1{?@1@;3 % s ?Stl V2 gvoi di ng
exposure ofb Sc Yetisd 9,3 ssiléiiO ng&2a ﬂucwy

user. Wen ﬁhelﬁ,ohbdczmlm@ 37 .r empued33candcak penbianes 42iils cabk#l t 0 be
conpr essed entrrerghsfleroappaidtgid 1§2ab1eéplthbGﬂC’0uT)h@dr?$?H‘@a1d portion

20 of vial 1#"%ag>deserd gl suchripat 4iinaf Biesence of air
within air gﬂa@501ﬁa£@roﬁx@s§ancwetwe -Ijj?:: c{ ?elgdn ?En interior

space 60 of pwialedd clehaynbeishi @ﬁalysgreaat&snﬁbdxesstd banratsmwspheri c
pressure. Alt, hmrglerlllgmaaihfarysbeuadermqmmnpra%sﬂn@ldrldtﬁerenééibei ween t he
air in air giramerd 1o aiert ﬁés‘ﬁ'éé?‘? %ﬁ;ueggllne e};lvﬂhelljj on
penet rat i ort T e aHe - AT %}j szé;eyﬁgn LSRR U T
passagevay GHpoKkbM @F Y e €t BT Tho EMdd g dY Snatage, séa.lﬁmod condui t
48 is al so e eﬁﬁﬁmmhdomtsmshnﬂd]asafxbmhuﬁlsmﬁommceslgsheh@rrewml
portion of Preerponsseoptayiiglaticn cHnidhe hatafior ef ﬂqﬁﬁdr%lha#ﬂie‘rm% of
transfer apé}%_ﬁﬁ’r‘%l‘?}’k%giefgg]ﬂ?f 1 lah e P AR SANE INPf B PrESSUr .

As shown in

PR B e Colinl g0 Tt Hn5hal aRrar akus,Jddnand hakedf are then
inverted, tepghRabhes ibeohweway dildha. exchanges of 1d5. quod, diig Hikom -vi al 14

to transferlaﬁpawateuslaagddsvm}msa:nléeastlplm R, fancbtha:ftlFIa@ste@Aappar at us
10 -to vial %%:5%1%; tl}g?jg%%%%ﬂs? ﬂlg@etol g%mﬁg Sggt@%déle?ggggaw ty and
OCCUpI es th rg;glss sige)h & ximal ca il oM in
chanber 40 {a-gURSkanSt abh Voo swéL 44 Lhe Baess &i’:aengfw ;Halﬁao drug 60
will be pr eﬂﬂﬂtt%dn{ll’rﬂﬁhthﬁ\éﬁidﬂlg dibtaughuvabrcieandutt 346 Ianldlda gueelctondui t
48. Thie isi s >f1sngh@mi|qf HrGligeid dNembsir §B8oip rod cap
32 i's proxidafry f’i;%)u { es vblife f P behsa;hétli;elciz% pftr eased,
causi ng e, LT, q“gteoﬁ 5@% 65 2R Lot PRl e 3 5 Wt gugh

conduit 48 Lﬂ{é} NN ¥ B30 nMlBn Bikapsl ebaapparatdisad. akhe entire
anount of tmndhugasmetaéneﬂw: acbp @f cghyhtlesht edrpani Renofkiendot, 10my be

t ransf er r ed™tio Vﬂlgm é%ﬁa?rﬁéﬂh%ilsp@l ?ﬁé‘ f§967f?hil% ‘13@4 ted %Fbi(fvmﬂ ly to
cause |i qur&i1 }ﬂ()‘“b “én%‘?‘é‘g‘@%e!rgo fﬁ%ss; e grissier ¢hhnber 40

INOY,

Si MUl t aNeOUSHY, th S-cb Cw C R LTI G | bﬁil@wnw bfb @1 PR B00 O ntd OW
t hrough co letutéﬁ Aroxinh 81 @F BbHubbad ab. Ids sHee ahrr Govmug; biiD vial 14

occupi es t heovdrermeofiviche. the uileltalhandhrag abeeﬂnﬁnmffeﬁrledd@ﬁpedr he air
will contin ttbé? ‘BW‘Hﬁl t Ptls G ét%/PangﬁtIﬂ etlﬁl%zm st on
S,

stops movi ny;, ﬁﬁw fﬁi g’;ﬁ 2tk baﬂ@ Ehipr of vial
: 14 again reaghs pUin the A ht&;nmed I8, a{@ 1u eciwg is

t ransferr edht;lmdiloqmﬁb@hm«mc&aasau aAnfirndlc-obBuRicer agachqh@bEf go 4

| ocki ng el efepts FZabandh <29 rer enpehessbdisf poheditbad rp@hﬁfroﬁrfozm%'f vial 14.

Transfer app§ “é%‘@é’cﬂf”ils”‘f t‘r’ern‘ré‘@gﬁ??t”sﬁﬁtf]r(bﬁf gpeyy ’f} :meqﬁ;&l al

onnect re Cox ent] O

notion, i.g, 4y & g art s VLAl §§q arptes front
the transfe&oﬂawlﬁa,s e@ndmi &1146:1%’1@ tﬂ%nar evpnla ﬁ@bﬁhb@ﬂghg ukB of vial
40 and nenbyeriesd2atimet fles dhstrabr erfdheofolinend cacnsécélbzigpersmppeio. As this
happens, dllg’cbaPnestnXFG@t%mdleAfB*as W‘G"@X)ff@?’edi?&ui?t%b and 48

Cechect vy, Lt W gt o e st oAl T et

hazar dous ci5e hﬁ L 6 ok SADNET h e O hhe G ARdUIES A0y L RTBiN (Ol RBE: | nner
surface of seahebBombstbtinbd D tbnziali'hgrvfzilfléiWr&ln)l@,th&lﬂd:ghﬁ@kﬁﬁe&ﬁe are not
exposed to hireianiy enttabily. sivendd aned 40matstdreedarert iVl adtnras to the

ori gl nal pO%ﬁpl 1gHERNPEN &P, witly the first embodiment of the fluid
transfer device. One of the main reasons for introducing a vial



2; thereby sealing the air contam nated by contact with the drug inside air
chanber 40 and the drug within |iquid chanber 38_ FIG 7 schematically
illustrates the transfer of the hazardous drug front transfer apparatus 10
to an 1V bag 74. .Adaptor 70 is first attached to port 72 of an IV bag. The
|V bag may be provided wth a rubber geal 76, which prevents | eakage of
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cross sectional view showing a fluid transfer apparatus 10
attached to adapter 222 via connector section 25. Adapter 222
is essentially the same as spike adapter 210 shown in FI1G. 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 connec-
tor port

It is noted that although the detailed descrlpllon ot the
operation and use of fluad transter apparatus 10, especially its
use with the wvarious adaptors, relates to the embodiment
shown in FI1G. 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 man-
ner.

While some embodiments of the invention have been
described by way of illustration, it will be apparent that the
invention can be carried out with many modifications, varia-
tions and adaptations, and with the use of numerous equiva-
lents or alternative solutions that are within the scope of
persons skilled in the art, without departing from the spirit of
the invention or exceeding the scope of the claims.



(1) a cylindrical actuator casing; (ii) a proximl nenbrane that seals the
proxi mal end of said casing; (iii) a distal nenbrane that seals the distal
end of said casing, wherein a part of said distal nenbrane protrudes
distally fromsaid casing; and (iv) at least two resilient arns which are
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and said fldvlfdsc ANy 1bggﬂgor3§ﬂ,]0sure thereby locking said distal
actuator membrane against said membrane in said membrane

enclosure in secured and compressed engagement, prevent-
ing disengagement of said actuator from said fluid transfer
component, and allowing said actuator and said coupled fluid
transfer component to be reciprocably displaced within the
hollow interior of the outer body of said connector section.

4. A connector section according to claim 1, wherein when
the double membrane seal actuator is at the distal end of the
cylindrical body of said conductor section, the sharp pointed
end of the at least one conduit are located between the proxi-
mal membrane and the distal membrane of said double mem-
brane seal actuator.




6. ,af nethod for coupling the connector section of claiml to a fluid
transfer conponent in order to affect a secured doubl e nenbrane engagenent,
said nethod conprising the steps of: (a)positioning the opening in the
di stal shoul der portion of the outer body of said connector section in the
vicinity of the proximal end of said fFuid transfer conponent; (b) °
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c01nlector section by the sides of said membrane enclo-
sure, thereby preventing said actuator from moving
proxinla]]y within said outer body of said connector
section; and




7. A. nethod according to claim®6 wherein the structure of the connector
section enables the connector section and the fluid transfer conponent to
be connected by a single axial notion and di sconnected by a single axial
notion w thout having to set a | ocking securing device or a rel ease
mechani sm 28 °

(d) additionally displacing distally said outer body relative
to said fluid transfer component until said distal mem-
brane of said actuator and said membrane in said mem-
brane enclosure at the proximal end of said fluid transfter
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 disen-
gagement of said actuator from said fluid transfer com-
ponent, 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 proxi-
mally 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 mem-
brane in said membrane enclosure, thereby breaking
said fluid path between said connector section and said
fluid transfer component.

7. method according to claim 6 wherein the structure of
the connector section enables the connector section and the
fluid transfer component 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 mecha-
nism.




