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(57) Abstract

A connector assembly and disinfectant system is provided for any system requiring a connection, such as during a peritoneal dialysis
procedure, The connector assembly includes a transfer set connector and a disposable connector. The transfer set connector and disposable
connector each include a member that joins to create a fluid path. The disposable connector contains a housing that includes a ring partialfy
. saturated with disinfectant for bathing the transfer set member near the opening of the fluid path when a connection is made. The ring
forms an opening through which the transfer set member passes. At disconnection, the transfer set member passes through a section of the
ring having wiping properties to wipe the memberx dry.




Typiéﬁlly, the nethod for disinfection involves I mersion in

pavi done i;odi ne, betadi ne or another nessy di sinfectant. Such a
systemrequires nore effort by the 25 user prior to and after

di si nfecti on. Addi tional ly, t he greater t he nunber of
mani pul ati ons of the disinfecting connection, the greater '

ri sk of peritonMa%B3564potentially dangerous conplicati 5?@597}09&4
peritoneal dialysis. 30 Typi cal |y, staphyl ococci and ot her

pat hogens travel down the lunmen of the catheter and enter the
peritoneal cavity once a disinfecting téchni que has been negl ect ed.
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- 2« Peritonitis can be painful and tenporarily

di m ni shes the hydraulic perneability of the peritoneal menbr ane,
rendering the renal treatnent |ess successful. Mor e resi stant

I nfections, leading to septicema and 5 deat h, can occur. O the
pati ents who abandon peritoneal 8P EGQYH L GdsT d0Os¥ because of
repeated infections. Because manyrymisE ents performthe entire
cont i nuous anbul atory peritoneal di al ysi s ( CAPD) procedure

PERITONEAL DIALYSIS TUBE CONNECTION WITH DUAL DESINFECTANT SYSTEM.

The present invention generally relates to a
connection system and method for peritoneal dialysis.
More specifically, the invention relates to a connection
systen, used in ©peritoneal dialysis, having a

10 disinfectant system that allows for disinfection at
connection without additional effort or mess.

In peritoneal dialysis, a dialysate fluid is drawn
from a source, e.g. a bag, and delivered via an external
catheter to a peritoneal catheter that is implanted in

15 the patient's peritoneal cavity. A connector connects
the external catheter to the peritoneal catheter. The
connector is required to withstand numerous connections
and disconnections. Equally important to the successful
treatment of renal patients using peritoneal dialysis is

20 that an effective means exists for disinfecting this
connection.

Typically, the method for disinfection involves
immersion in povidone iodine, betadine or another messy
disinfectant. Such a system requires more effort by the

25 user prior to and after disinfection.

Additionally, the greater the number of
manipulations of the disinfecting connection, the greater
is the risk of peritonitis, a potentially dangerous
complication of peritoneal dialysis.

30 Typically, staphylococci and other pathogens travel
down the lumen of the catheter and enter the peritoneal
cavity once a disinfecting technique has been neglected.



t hensel ves, mani pul ati ons of the disinfecting connection 10 often
result in,a contam nated system when the nethod of disinfection is
t oo conplicated or inconvenient for the patient. If breaks in the
di si nfecting connection system cannot be performed w t hout

contam nating the system the entire systemor at |east the

cont am nat ed wogr3sats 15 must be repl aced, thus increaBCHYS3TO8%8At | al
conpl i cations and costs of the treatnent. Today in the
health care setting, sinple and effective procedures that pronote
pati ent independence are becom ng amr iZrportant goal for outpatients,
I ncl udi ng 20 (CAPD) patients. Therefore, a need exists for
an i gproved system of di sinfection for connection systens in
peritoneal dialysis applications as well as a nethod for providing
peritoneal dialysis. 25 SUMVARY OF THE | NVENTI ON

The present invention provides an i nproved system and net hod for
ensuring disinfection weerisonabisshigap be phlinfdlcomnéi chenpordaetlyen

a first site and a $48088hes the BydfPauBfe permeabilley! BeStBBUperifoddal
embodi rent of the esen

t , t t t
provi ded for enabl Mfgerane. r???ﬁ??‘ﬁPv % %%gaésgggﬂgﬁggpge% 3F§gbé$ﬂ@%§‘

defined by Mofrier sxedigtiantpalhfegtions.a teading f koi dgrttinemia fand ng
V\0397/ 35634 g death, can occur. Of the patienB&TwhSUHL3% peritoneal

dialysis, most do so because of repeated infections.

Because many patients perform the entire continuous
ambulatory peritoneal dialysis (CAPD) procedure
themselves, manipulations of the disinfecting connection

10 often result in a contaminated system when the method of
disinfection is too complicated or inconvenient for the
patient. If breaks in the disinfecting connection system
cannot be performed without contaminating the system, the
entire system or at least the contaminated components

15 must be replaced, thus increasing potential complications
and costs of the treatment.

Today in the health care setting, simple and
effective procedures that promote patient independence
are becoming an important goal for outpatients, including

20 (CAPD) patients. ‘

Therefore, a need exists for an improved system of
disinfection for connection systems in peritoneal
dialysis applications as well as a method for providing
peritoneal dialysis.

25 SUMMARY OF THE INVENTION

The present invention provides an improved system
and method for ensuring disinfection when establishing
fluid communication between a first site and a second
site. '

30 To this end, in an embodiment of the present
invention, a connector system is provided for enabling
fluid flow. The system has a fluid pathway defined by
a first fluid pathway and a second fluid pathway. A ring



havi ig an opening is further provided. The ring is di sposed within
t he secong fluid pathway and includes a first section having
absorbent properties and a second section havi ng w ping properties
Further, the first 5 section contains a disinfectant.

an enbodi ment, the second housing is constructed and arra as
to prevent the wWO9Bséécti on and the second section froﬁ?ﬁﬁ&ﬂ %84

wi thin the connector system In an enbodi mentthe first section
I s adjacent to 10 t he second secti on. In an enbodi nent, one
of the sections is dry. In an enbodi firent, the first section and
t he second section are integrally formed. In an

embodi nent, an integrated clamp is |ocated 15 within the first housing.
I n an enbodi nent, the first nenber and the second menber are
substantially in constant contact with the di si nfectant until

di sconnecti on. In an enbodi pnent, a fran |b|§ S opﬁlatlvely 20
connected to the secBa¥iRgGUA PRATETS ni?héuFFQﬁﬁl gvided ®eF ARG arte

fromthe second housaagposed within tHen seweiideflaiopariesmy Gind himqiueeenia
invention, a v 0Ly, &l egnaegt iz0
system has a first f %‘E %t%!? gggg%% éb% é(}{t?;ééd%yﬁl anid %ec-g?ﬁ
connect or that conne@?§tﬂﬁé hPVéngWhPHn%aP¥ﬁRSF§%ﬁf ur hFﬁé sé%!ﬁuf%qqﬁ
pat hway. The gonnecigect@shabbhtdiyts a disirffeditdntonmuni cation

t her ebet ween. A housi ng |§nm$£rgabodﬁm%?t tgﬁecggggﬁgtybdggﬁgeig g&gggyug%eag

I ncludes a ring, the %g frrst_sectionwt
di si nfectant and 30 and arra3pgPRBELRY it PFﬁvleﬁtdFQan%?'érﬁecumﬁanrﬁieéﬁ’?
for recei vi ng saconfbgect Do ef xthrs indveigige rithinughe t dennegipr ssystem.

In an embodiment,the first section is adjacent to
10 the second section.

In an embodiment, one of the sections is dry.

In an embodiment, the first section and the second
section are integrally formed.

In an embodiment, an integrated clamp is located

15 within the first housing.

In an embodiment, the first member and the second
member are substantially in constant contact with the
disinfectant until disconnection.

In an embodiment, a frangible is operatively

20 connected to the second housing wherein the frangible is
detachable from the second housing.

In another embodiment of the present invention, a
system is provided for disinfecting a connection. The
system has a first fluid pathway, a second fluid pathway,

25 and a connector that connects the first fluid pathway and
the second fluid pathway. The connector establishes
fluid communication therebetween. A housing is within
the connector wherein the housing includes a ring, the
ring including a first section without disinfectant and

30 a second section with disinfectant. A means for
receiving a member to be disinfected through the ring is
further provided.

In an embodiment, the second section is foam.



further provi ded. In an enbodi ment, the second section is foam
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- 4 - I n an enbodi nent, the first section and the second
section are integrally forned. In an enbodi ment, the housing is
constructed and arranged to prevent the ring fromnoving. 5

| n anot her ewWsXA3%Mt of the present invention, a me PREWSPH3M4ovi ded
for providing peritoneal dialysis. The net hod conprises the steps

of : providing a first menber in fluid comunication with a supply of
di al ysat e; provi ding a second nenber 4 fluid communication with a
10 peritoneal cavity of a patient; providing a connector whi ch,
when attached, provi des sel ective fluid comuni cati on between
the first nenber and the second menber; providing a ring within the
connector, the ring including a first section with wi ping properties
and a 15 second section with absorption properties; passing the

first menber through tAa ahngmbedimemtectihen fixat sectionrandache ngeddmd
first member back deltequghatBeintégratily formed.

In an embodiment, the housing is constructed and
arranged to prevent the ring from moving.

5 In another embodiment of the present invention, a

method is provided for providing peritoneal dialysis.

The method comprises the steps of: providing a first

member in fluid communication with a supply of dialysate;

providing a second member in fluid communication with a

10 peritoneal cavity of a patient; providing a connector

which, when attached, provides selective fluid

communication between the first member and the second

member; providing a ring within the connector, the ring

including a first section with wiping properties and a

15 second section with absorption properties; passing the

first member through the ring at connection; and

retracting the first member back through the ring at
disconnection.

In an embodiment, the first member passes through

20 the Ffirst section prior to the second section at
connection.

In an embodiment, the first wmember is in
substantially constant contact with the second section
during connection.

25 In an embodiment, the first section is placed
adjacent to the second section.

In an embodiment, the ring is constructed and
arranged to include an opening in £fluid communication
with the first member.

30 In an embodiment, means is provided for sealing a
connection between the first member and the second
member.



di sconnect i on. In an enbodi ment, the first nenber passes

through 20 * the first section prior to the second section at
connecti on. In an enbodinent, the first nenber is in
substantially constant contact with the second section during
connection. 25 ' I n an enbodi nent, the-first section is place

adj acent to t HWOSZR¥AH secti on. In an enbodinent,PQH@$V$ﬂ%4is
constructed and arranged to include an opening in fluid

communi cati on with the first nmenber. 30 I n an enbodi nent,
means i s provided for sealing a conné&cPi dn between the first nember
and the second menber . WO 97/ 35634

PCTLUS97/ 03924 - 5 -

Yet anot her enbodi nent of the present invention provi des a housing
defining an interior. A first piece havi ng absorption properties is
| ocated within the interior. A secqnd giece havi ng Wi pi ng properties
i s Yet another embodiment of the present invention

provides a housing defining an interior. A first piece
having absorption properties is located within the
interior. A second piece having wiping properties is
5 located within the interior. The second piece is
adjacent to the first piece. A disinfectant is contained
within the first piece. An opening is provided through
‘the first piece and the second piece.

' It is, therefore, an advantage of the present

i0 invention to provide an improved connection system.
Another advantage of the present invention is to
provide an. improved disinfectant system that can be used
in connection systems to disinfect connector components.
Still further, an advantage of the present invention

15 is to provide an easy and non-messy mode of disinfecting,

requiring little or no additional effort by the user.

An additional advantage provided by the present
invention is to provide a connection system that can be
used in any system requiring a connection.

20 Moreover, another advantage of the present invention
is to provide a connection system that does not require
additional components.

Yet a further advantage of the present invention is
to provide a connection system having simple sealing and

25 locking methods.

Another advantage of the present invention is to
provide a connection system having flow regulation in a
portion thereof.

Yet another advantage of the present invention is

30 to provide a connection system that allows for
containment of a disinfectant.

A still further advantage of the present invention
is to provide a connection system having the capacity to



5 ' located within the interior. The second piece is adj acent
to the first piece. A disinfectant is contained within the first

pi ece. An opening is provided through the first piece and the second
pi ece. It is, therefore, an advantage of the present 10

I nvention to provide an inproved connection system Anot her
advant age of Wn®73s6¥sent i nvention is to provi de an PCEUSYTA3924

di si nfectant systemthat can be used i n connection systens to

di si.nfect connector conponents. Still further, an advantage of
the present invention 15 Is to provi de-a® easy and non-nessy node of

di si nfecting, requiring little or no additional effort by the user.
An additional advantage provided by the present i nvention is to
provi de a connection systemthat can be used in any systemrequiring
a connection. 20 Mor eover, anot her advantage of the present

I nvention IS to provide a connection systemthat does not require
addi ti onal conponekesp two connectiihgt piefest Har nedrdgt agasthnthedgtasent

i nvention is witR Qﬁoyﬂgkhftfayyygpghg@tgﬁggen1having si npl e sealing
and 25 | ocki ng met advant age of the present

Anpt her
invention is to é#%ﬁ@ﬂ% %F%ﬁﬂﬁﬁﬁﬁi%ﬂ EggtBﬁ?ﬁﬁﬁ?nbnY?EN@?%gﬁFaFPOn
in a porti oprevidect connection systégt wsiowher dasimfeatgmtoivitheut

present invefiti on gpesdfing atnﬂéss?[ %ﬁvq_@'onﬁxenEOEHéfééthnéySt em that
allows for contain a di sinfectant A still

further advantage of the®Py S/nfthAdyAntage ofthe preseptjdnyention
connecti on system havitey previgkgpasgnt \improved system for allowing fluid

connections and disconnections in continuous ambulatory
peritoneal dialysis.

10 Additional features and advantages of the present
invention are described and will be apparent from the
detailed description of the ©presently preferred
embodiments and from the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Figure 1 illustrates a plan view of an embodiment
of a connector of the present invention.

Figure 2 illustrates a cross-sectional view taken
generally along the line II-II of Figure 1 of a transfer
set and a connector in a connected position.

20 Figure 3 illustrates a cross-sectional view of an
embodiment of a transfer set and a connector in an
unconnected position.

Figure 4 illustrates a cross-sectional view of an
embodiment of a housing including two adjacent pieces

25 therein.

Figure 5 illustrates a cross-sectional view of an
embodiment of a housing including a single piece having
an area with disinfectant and an area with little or no
disinfectant.

30 Figure 6 illustrates an embodiment of a method of
use of the connector of the present invention in a system
for conducting peritoneal dialysis.
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6 - ; : keep two connecting pieces in nearly constant contact
mnth an antim crobi al substance. Anot her advant age of the
present invention is to provi de a connection system using a
di sinfectant without 5 creating a messy environment therearound
Furthermore, aWORI38age of the present invention PETHEHR®E an
i nproved systemfor allowing fluid connections and dlsconnectlons in
cont i nuous anbul atory peritoneal dialysis. 10 Addi t i onal
features and advant ages of the present =" 7ifvention are described and
w Il be apparent fromthe detailed description of the presently
preferred enbodi ments and fromthe draw ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS 15 Figure 1 illustrates a plan view of
an enbodi nent of a connector of the present invention.
Figure 2 illustrates a cross- sectlonal vi ew taken oenerally al ong
the line Il-11 of Figure 1 of DESCRI onnector in a
connected position. 20 & sectional view

of an enbodi nent THe q:ﬁds'ﬁh?cf th&ﬁhaﬂd,?aoamwc‘é Qorindc®ion syste
unconnect ed positiop, ustrates_a cross-secti.ona

vi ew of an HIGHIANG 3 -F1§1ﬁ§%%$+ﬁﬁuﬁﬁﬁﬁim ﬁ&rtﬁﬂydﬂFﬁE@hFeﬁpéEé§925

therein. 5 a fpgoeetion] | sueh ;Aasscanuectiorscef i anfilrst elengthnof
embodi ment of a housightnd ey Whned ohldlEtet8 £CSeA3Yd Nength of tubing or

other conduit, such as for peritoneal dialysis. The

present invention is designed to provide a safe and easy
connection and disinfecting system for the user/patient
10 without any mess. To this end, the present invention
provides a disinfectant system used within a connection
system.
Although, in a preferred embodiment, the method and
system of the present invention can be used for
15 ' peritoneal dialysis, it should be appreciated that the
system and method can be used for a variety of other
applications.
Pursuant to an embodiment of the present invention,
the disinfectant system includes at least one ring. The
20 ring may be a first piece without absorbent propexrties
and a second piece with absorbent properties. The second
piece, in a preferred embodiment, has a disinfectant

incorporated therein. At connection, a wember to be
disinfected passes through the first piece; then the
25 member passes through the second piece where the member

is disinfected. At disconnection, when the member is
retracted, the member passes back through the first piece

where the member is wiped dry.
In a preferred embodiment, the second piece is a
30 foam ring having open cell properties in which the
disinfectant can be absorbed and held. The first piece
is a material having closed cell properties, i.e.
incapable of absorption, such that the first piece



an a?ea with disinfectant and an area with little or no

di si nfect.ant." 30 Figure 6 illustrates an enbodi mrent of a nethod of
use of the connector of the present invention in a system for
conducti ng peritoneal dialysis. WD 97/ 35634

PCT/ US97/ 03924 - -7 -

DETAI LED DES®R¥BS€ OF THE PRESENTLY PREFERF#§3924
EVMBODI MENTS The present invention provides a connection system
i ncluding a disinfecting systemfor any systemrequiring 5 a
connection, such as connection of a first 41éngth of t ubi ng or other
conduit to a second |l ength of tubing or ot her conduit, such as for
peri.t oneal dialysis. The present invention is designed to provide
a safe and easy connection and disinfecting systemfor the

user/ patient 10 w thout any nmess. To this end, the present invention
provi des a disinfectant systemused within a connection system

Al t hough, in a prErevidgsedotinimg funedigethodltarhould be understood,
however, that the first piece and the second piece may

be incorporated as a single piece having dual properties
of absorption and non-absorption. Further, other

5 materials other than foam may be implemented by those
skilled in the art. '

Referring now to the drawings, Figure 1 generally
illustrates an assembly 1 including a transfer set
connector 10 and a disposable connector 12 in a connected

10 position. In an embodiment, a clamp 16 (shown in Figure
2) and a frangible 14 are integral parts of the
disposable connector 12. The clamp 16 is integrated into
the body of the disposable connector 12 to improve
useability and, when activated, to prevent entrance of

15 any contaminants from outside of the disposable connector
12.

In an embodiment, the clamp 16 is a C-type clamp
having an arm that is depressible between a first
position that compresses tubing 15 connected in an area

20 17 of the connector 12 in which the clamp 16 is housed
when the connector 12 is connected to the transfer set
connector 10. Of course, it should be understood that
other c¢lamping methods may be implemented by those
skilled in the art. The important feature of the clamp

25 16 is that the clamp 16 is functionally integrated in the
area 17 of the connector 12. As a result, when a button
24 of the connector 12 is depressed, the clamp 16 may be
forced to a position that depresses the tubing 15 so as
to prevent flow in the tubing 15.

30 As further illustrated in Figures 1 and 2, the
connector 12, in an embodiment, is constructed from two
portions. The connecting member 36 attaches to the
transfer set connector 10 at one end and to the tubing



system of the present invention can be used for 15 peritoneal dialysis,
it should be appreciated that the system and net hod can be used for
a variety of other appl i cati ons. Pursuant to an

enbodi nent of the present invention, t he di sinfectant system

I ncludes at |east one ring. The 20 ring may be a first piece wthout
absor bent prop®a978§634 and a second piece with absorbent Pﬂ@ﬁ%’l’“??’és.
The second piece, in a preferred enbodi nent, has a disinfectant

i ncorporated therein. At connection, a nenber to be di si nfected
passes through the first piece; then the 25~ 9 -nenber passes through the
second pi ece where the nenber Is disinfected. At disconnection,
when the nenber is retracted, the nmenber passes back through the
first piece where the nmenber is w ped dry. In a
preferred enbodi nent, the second piece is a 30 foam ring having open
cell properties in which the di si nfectant can be absorbed and hel d.
The first piece 15 atsigsnoppesite endng Tesse§heerpnpectrr thausing @5

i ncapabl e of absor pait@achedChol Bk tbAnkttfhgPhéer 36 in a coM¥<ht/ivaid
PCT/ U397/ 03924 manner so as to enclose the tﬁb§h§ 15 and the clamp 16
in the area 17 defined between the connecting member 36
5 and the connector housing 35.

The frangible 14 and the clamp 16 allow the
usexr/patient to clamp the tubing 15 then break away the
frangible 14. The £frangible 14 1is constructed and
arranged such that breakage occurs slightly inside of the

10 connector housing 35. This feature helps limit the
irritation that could occur to the user/patient, such as
a peritoneal dialysis- patient. -Additionally, the
proximity of the clamp 16 and the frangible 14 reduces
the amount of residual volume that can accumulate.

1S In the preferred embodiment illustrated, the button
24 is located on top of the disposable connector 12. The
button 24, when depressed, occludes the tubing 15. The
frangible 14 is then broken by holding the connected
assembly 1 and snapping off the end of the frangible 14.

20 " Referring to Figure 2, the transfer set connector
10 and the disposable connector 12 are shown in the
connected position. An opening 28 is situated at a point
intermediate ends of the transfer set connector 10. The
opening 28 of the transfer set connector 10 may be opened

25 or closed in any manner known in the art, thereby
increasing and decreasing the fluid flow through a fluid
path 46.

An opening 28 is provided within a housing 30 of the
transfer set connector 10 and an integrated clamp 26.

30 The housing 30 is rigid and in a fixed position relative
: to the integrated clamp 26, which is both rigid and in
an unfixed position. The integrated clamp 26 moves

linearly from a point exterior to the outside of the



provides a wiping function. It should be understood, however, that
the first, piete and the second pi ece may be incorporated as a single
pi ece having dual properties of absorption and non-absorption.
Further, other 5 materials other than foam nmay be inpl enented by those
skilled in the art. Referring now to the drawi ngs, Figure 1
general |y w0 97/38634ist rat es an assenbly 1 including a trandCafUsegp3ns
connector 10 and a di sposabl e connector 12 in a connected 10 posi tion.
In an enbodinment, a clanp 16 (shown in Figure 2) and a frangible 14
are integral parts of the di sposabl-e 1®nrnector 12. The clanp 16 is

I ntegrated into the body of the di sposabl e connector 12 to inprove
useability and, when activated, to prevent entrance of 15 any

contam nants from outside of the di sposabl e connector 12.

In an enbodi ment, the clanp 16 is a Ctype cl anp havi ng an arm t hat

I s depressible between a first position that conpresses tubing 15
connected in an arssufing 30 1%o ofhd himsiatenexft whel housinkyi 80 theocaghnphéb i s

housed mhergﬁgesgonnﬁﬁﬁoéﬁé%b F FPNRREA atsﬁ e JH:QB?‘L%dsgiﬁmﬁpl ng

connector 10. O course, it s € unde rsto?’F
met hods may be i npA@ntft EREFRCEGfs dncreasing theo f1 PH tREeaPf . thpefluid

} npor t ant I 1|‘eat ure mdth heecl aﬁp Bl 32 Ifressdshagdimstc|angodicdls end 34
unctionally-inte egq 14,0 cgn
result, V\/nensa bu?j‘L:(!agl&'c'jné ed gﬂ ?perﬁe&%o%%egoorgr%gge 2 RSEEQﬁ;%thﬁ‘éail

16 may be feheed clamRipgsAfiforr i af 1t} patbs 4tsr're tﬁBl r%‘lli'ﬁ‘%oi’*ﬁs
to prevent flow i NLéderddiinsgdébtha3thousing 30 ffdambbes thed wumialat eWhen

Figures 1 and 2, tfie c1amp 2%0R8CELCEadted,! Qh%”bSﬂ?OQ%rgﬁﬂrac%§ aaﬂabaugted
fromtwo ortlons The connec 36 attac
transfer set conne@t‘ﬂﬂ' 1618F - ond® %uto‘?ocf'ﬁe%&ﬁ‘?@rease "y ° fulther
10 retraction of the ball 32. Of course, other wvalving
mechanisms, other than the ball 32, may be implemented
by those skilled in the art. Alternatively, the transfer
set connector 10 does not require a flow regulation
mechanism.
15 Referring now to Figure 3, the transfer set
connector 10 and the disposable connector 12 are shown
in an unconnected state. The transfer set connector 10
_has a hollow, tapered member 20 within the housing 30.
The disposable connector 12 has a similarly-sized hollow,
20 tapered member 22. Telescopic insertion of the hollow,
tapered member 20 into the hollow, tapered member 22
creates fluid communication between the fluid path 46 and
the tubing 15 of the disposable connector 12. Sealing
of the fluid path 46 occurs due to the differences in the
25 hollow, tapered member 20 and the hollow, tapered member
22, one member being rigid and the other member being
semi-rigid resulting in a mechanical seal.
The locking of the hollow, tapered member 20 to the
hollow, tapered member 22 can be achieved independently
30 of the sealing by use of an annular snap fit or any other
method known in the art. The snap fit is designed to be
activated after the seal has been established.
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-9 - ' 15 at its opposite end. Then, the connector housing 35
attaches to the connecti ng menber 36 in a convent i onal manner so as
to enclose the tubing 15 and the clanmp 16 in the area 17 defined
bet ween the connecting nenber 36 5 and the connector houz, ?%3

7 A to

The frangi bl e WQ873883d the clanp 16 allow the

clanp the tubing 15 then break away the frangible 14. The
frangible 14 is constructed and arranged such that breakage
occurs slightly inside of the 10 connectorthousi ng 35. This feature
helps imt the irritation that could occur to the user/patient,
such as a peritoneal dialysis patient. Additionally, the
proximty of the clanp 16 and the frangi ble 14 reduces t he amount of
resi dual volune that can accunul ate. 15 In the preferred

enbodi nent illustrated, the button 41is ated on to

di sposabl e connector 12. Fm&urther r?ﬂ]‘l"feoﬁ%?fl% dEP ‘r‘%‘%s"é?iﬁ:aﬂ\&&?ﬁﬂ%% t he
tubi ng 15. The thd r angindfer] 4 ses t bonnéctdeen Ay Iarnlddr bhet héisposaisled

assenbly 1 and Snappci:%%:gtfoxt hes epfdyofpd henkbaagabl e 24 R tr nsfer set
Referring to Figure 2, the transfer "set Eggnn&tor 10 t he

di sposabl e connect orCANEGEOT K dfn AR SPREARTECt é’&’nﬁﬁgFPFonlenare
openi ng 28 is %it uatsitraided, pai gtoove (not shown) is located on the transfer

set connector 10 and a bead (not shown) is provided on
the disposable connector -12. If the transfer set

connector 10 and the disposable connector 12 are not
shrouded, then the groove is located on the disposable

10 connector 12 and the bead is located on the transfer set
connector 10.

In Figure 3, a dual foam disinfectant system 18 is
shown located in the disposable connector 12 at or near
an end 40 of the disposable connector 12. At connection,

15 the hollow tapered member 20 of the transfer set
connector 10 passes through the disinfectant system 18.
The hollow tapered member 20 can remain in nearly
constant contact with the disinfectant during connection.

Referring now to Figure 4, the disinfectant system

20 18 is shown having a housing 48, a non-absorbent piece
42 and a second absorbent piece 44.

In a preferred embodiment of the present invention,
the first piece 42 has no disinfectant, and is,
therefore, capable of wiping a ligquid or gelatinous

25 surface dry. The second piece 44 has absorbent
properties capable of incorporating a disinfectant for
disinfecting a member that contacts the second piece 44.
The type of materials used to form the pieces 42,44 may
vary and may be implemented by those skilled in the art.

30 In a preferred embodiment, open cell materials are used,
such as foam, for the second piece 44, and closed cell
materials are used for the first piece 42. Those skilled



i nternedi ate ends of the transfer set connector 10. The openi ng 28
of the transfer set connector 10 may be opened 25 or closed in any
manner known in the art, thereby i ncreasi ng and decreasing the
fluid flow through a fluid pat h 46. An opening 28 is
provi ded within a housing 30 of the transfer set connector 10 and an
i nt egrat ed ciwaowB&4 30 The housing 30 is rigid and i n RCTUSEM3PMsi ti on
relative to the integrated clanp 26, which is both rigid and in

an unfixed position. The integrated clanp 26 noves linearly froma
point exterior to the outside of the - 12 WD 97/ 35634

PCT/ US97/ 03924 - 10 - housi ng
30 to the inside of the housing 30 through the end 50. The opening
28 widens as the integrated clanp 26 is retracted, increasing the
flowrate of the fluid path 46. A ball 32 presses against a conical
end 34 5 | eading to the opening 28 to create a nechani cal seal

t hus cl anpi ng of f ithethéustpaiay 4&f couwrsg®riigpBbsnent othéwcmakteriaksde

t he housing 30 effﬁ%@iﬁﬁ‘%ﬁéb@ﬁt%@ﬁ'anﬁﬁﬁﬂping propdi®iekanp 26 is retracted,

the ball 32 retracts a:npéﬁpgmbodiment of the present invention, the first

piece 42 is adjacent to the second piece 44 in the

5 housing 48. The housing 48 is constructed to prevent the
two pieces 42, 44 from moving after incorporation-in the
housing 48. As previously mentioned, the two pieces

42,44 may be formed as a single piece having at least two
properties of absorption and wiping.

10 In another embodiment of the present invention, each
of the pieces 42, 44 may include a disinfectant. The
first piece 42 has less disinfectant than the second
piece 44 and is not absorbent. The second piece 44 must
be capable of wiping the member containing disinfectant

15 dry.

At connection of the transfer set connector 10 and
the disposable connector 12, the member 20 of the
transfer set connector 10 is inserted into an opening 28
and passes through the first piece 42 and then the second

20 piece 44 of the disposable connector 12, at which time
the member 20 is coated with disinfectant. Upon
disconnection of the transfer set connector 10 and the
disposable connector 12, the first piece 42 wipes the
member 20 of the transfer set connector 10 dry.

25 In another embodiment, as illustrated in Figure 5,
a single piece 25 of material, may be implemented for the
disinfectant system 18, instead of two separate pieces.
Pursuant to the present invention, when a single piece
is used, a first area 52 within the piece 25 contains

30 little or no disinfectant and a second area 54 within the
piece 25 contains substantially more disinfectant. The
single piece 25 also includes an opening to receive a
member for disinfection.



fluid flow Fluid flow can be increased by further 10 retraction of
the ball 32. - O course, other valving mechani sms, other than the
ball 32, nay be inplenented by those skilled in the art.
Alternatively, the transfer set connector 10 does not require a flow
regul ati on mechani sm 15 Referring now ure 3,

the transfer WwWe97/35634 connector 10 and the disposable conﬁ@% TRRA e
shown in an unconnected state. The transfer set connector 10

has a hollow, tapered menber 20 within the housing 30. The

di sposabl e connector 12 has a similarly-sized1Bofl ow, 20 t apered nenber
22. Tel escopic insertion of the holl ow, tapered nenber 20 into the
hol | ow, tapered nenber 22 creates fluid conmuni cati on between the
fluid path 46 and the tubing 15 of the disposabl e connector 12.

Seal i ng of the fluid path 46 occurs due to the differences in the 25
hol I ow, tapered menber 20 and the hollow, tapered nenber 22, one
menber being rigid and t Whes: fhe ﬁﬁ#ﬁéfeﬁéﬁ?@ connectoye F0- #sgr:gnnegwiutrrg

in a nechani cal sealgthe disposable BifineRtbirng20fint I&nehehhgwe b@e@éeﬂyé@émer
20 to the halslglci\é‘y%sttx%q‘%r‘ied t'ﬁ%"%%'inb%% ?gnlgel %hl Evgd ende%tl

of the sealing by an andul-ar sna
known in the art. TS ¥R PRreses &B§P§Ebdt¥1© §ér8t al?ﬂ‘i‘aa(izi \Pertded:l’ﬁrt ethe he

seal has been gst abldesdtif@ area 54, NP IHiIP6Sfme the member 20 is coated

PCT/ US97/ 03924 with disinfectant. At disconnection of the transfer set

connector 10 and the disposable connector 12, the member

20 is retracted, and the first area 52 of the single

piece 25 wipes the member 20 dry.

10 Pursuant to an embodiment of the present invention,
a method for using the connector assembly 1 during a
peritoneal dialysis procedure is illustrated in Figure
6. A first tubing 66 is in fluid communication with an
interior of a bag 56 including a supply of dialysate 58.

15 A second tubing or transfer set tubing 68 is in fluid
communication with a catheter which is implanted in a
peritoneal cavity 60 of a patient 100. The connector
assembly 1 of the present invention provides selective
fluid communication between lengths of tubings 66,68

20 connecting the bag 56 to the peritoneal cavity 60 of the
patient.

Upon comnection of the transfer set tubing 68 to the
transfer set connector 10 of the connector assembly 1 and
subsequent connection of the disposable connector with

25 the first tubing 66, disinfection takes place with the
absorbent and non-absorbent pieces within the connector
assembly 1.

It should be understood that various changes and
modifications to the presently preferred embodiments

30 described herein will be apparent to those skilled in the
art. Such changes and modifications can be made without
departing from the spirit and scope of the present
invention and without diminishing its attendant



To further reduce the risk of "touch contanination", the transfer
set connector: 10 and the di sposable connector 12 may be shrouded.

If the transfer set connector 10 and the di sposabl e connector 12 are
5 shrouded, a groove (not shown) is |ocated on the transfer set
connector 10 and a bead (not shown) is provided on the disposable
connector 1wo9#A¥edshe transfer set connector 10 an®&CTHEIMBPR4osabl e
connector 12 are not shrouded, then the groove is |ocated on the

di sposabl e 10 connector 12 and the bead is |ocated on the transfer set
connect or 10. In Figure 3, a dudl foam disinfectant system 18
i's shown | ocated in the disposabl e connector 12 at or near an
end 40 of the disposable connector 12. At connection, 15 the holl ow
tapered nenber 20 of the transfer set connector 10 passes

t hrough the disinfectant system 18. The hol | ow t apered nenber 20 can
remain in nearly constant contact with the disinfectant during
connecti on. advantaBeker ringismowheyeforpr dntentdhd thati sfusht ghangest em
20 18 is sho d@%&zﬂ_ﬂcaeuahggbé%oeem RPN dPpeRiBECc1aims. 42 and
a second absorbent pl ece 44. In a preferred enbodi nent of the
present invention, the first piece 42 has no disinfectant, and is,

t her ef or e, capable of wiping a liquid or gelatinous 25 surface dry.
The second piece 44 has absorbent properties capabl e of

i ncorporating a disinfectant for di sinfecting a nenber that contacts
the second piece 44. The type of materials used to formthe pieces
42, 44 may vary and may be inplenented by those skilled in the art.
30 In a preferred enbodi ment, open cell nmaterials are used, such
as foam for the second piece 44, and cl osed cell materials are used
for the first piece 42. Those skilled
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- 12 - _ : in the art may, of course, inplenent other materials
havi ng absorption and w ping properties. In an enbodi ment of
the present invention, the first pi ece 42 is adjacent to the second
piece 44 in the 5 housi ng 48. The housing 48 is constructed to“Prevent
t he t wo WOBHSE42 44 from noving after incorporation ERI{UFEI03924
housi ng 48. As previously nentioned, the two pieces 42, 44 may be

formed as a single piece having at |east two pr operties—of
absorption and w ping. 10 | n anot her &nbsodi ment s S e HR RS laced
I nvention, each of the pieces 42, 44 may include a ¢y

The . first piece 42 has |ess disinfectant than the sﬁ“ﬁ"ﬁ “uﬂ l
pi ece 44 and is not absorbent. The second piece 44 nust

of wi ping the nenber containing disinfectant 15 dry. At
connection of the transfer set connector 10 and t he di sposabl e
connector 12, the neWBELEIMOf the transfer set connector 10 is

inserted into an opening 28 A connedBfrPsfftas iforoeghbl Deg fFNEa B166S CRe
and then the sgcond

e

system comprising:
a first housing having a first fluid pathway;

4 a second housing having a second fluid pathway; and
a ring having an opening, disposed within the second
6 fluid pathway, the ring including a first section having
absorbent properties and a second section having wiping
8 properties, the first section containing a disinfectant.
2. The connector system of Claim 1 wherein the
2 ‘second housing is constructed and arranged so as to
prevent the first section and the second section from
4 moving within the connector system.
3. The connector system of Claim 1 wherein the
2 first section is adjacent to the second section.

4. The connector system of Claim 1 wherein one of

2 the sections is dry.
5. The connector system of Claim 1 wherein the
2 first section and the second section are integrally
formed.
6. The connector system of Claim 1 further
2 - comprising:

an integrated clamp located with the first housing.

7. The connector system of Claim 5 wherein the
2 first member and the second member are substantially in
constant contact with the disinfectant until

4 disconnection.

THIS SHEET HAS BEEN

SN O WA VIO L Beeuacen,




20 ° piece 44 of the disposable connector 12, at which tine - the
menber 20 iss coated wth disinfectant. Upon di sconnecti on of
the transfer set connector 10 and the di sposabl e connector 12, the
first piece 42 wi pes the menber 20 of the transfer set connector 10
dry. 25 I n anot her enbodi nent, as illustrated in Figure 5,

a single piewo®Bse® naterial, may be inplenented for the PCTUSH703924

di si nfectant system.18, instead of two separate pieces. Pursuant
the present invention, when a single piece S use flrs area 52
within the piece 25 contains 30 little & Mo disinfe :
area 54 within the pi ece 25 contains substantlally ”
di si.nfectant. The single piece 25 also includes an :
receive a menber for disinfection. WO 97/35634
PCT/ US97/ 03924 - 13 -
When the transfer set connector 10 is connected to t he di sposabl e
connector 12 in the sifgle Thecegysaipr system| |oft rGlasdy tlhe fvetrber 20
S insertedblnto agmgpggi 28 and passes through the first area 52
and then the econ are% at_ which tine th nber go I S co%ted
a frangi 1e ‘'operatively connec ed 5t e secon
4 housing wherein the frangible is detachable from the
second housing.

9. A system for disinfecting a connection, the
2 system comprising:
a first fluid pathway;
4 a second fluid pathway;
a connector that connects the first fluid pathway
6 and the second fluid pathway, the connector establishing
fluid communication therebetween;
8 a housing within the connector, the housing
including a ring, the ring including a first section
10 without disinfectant and a second section with
disinfectant; and
12 means for receiving a member to be disinfected
through the ring.

10. The system of Claim 9 wherein the second
2 section is foam.

11. The system of Claim 9 wherein the first section
-2 and the second section are integrally formed.

12. The system of Claim 9 wherein the housing is
2 constructed and arranged to prevent the ring from moving.

THIS SHEET HAS BEEN
REPLACED
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with disinfectant. At di sconnection of the transfer set connector 10

and t he di spgsabl e connector 12, the nenber 20 is retracted, and the
first area 52 of the single pi ece 25 wi pes the nmenber 20 dry. 10
Pursuant to an enbodi nent of the present invention, a nethod for
usi ng the connector assenbly 1 during a peritoneal dlagaéT Sa7103
procedure is i WaRBB&8ed in Figure 6. Afirst tubing 6 3% i g
comuni cation with an interior of a bag 56 including a supply of

di al ysate 58. 15 A second tubing or transfer set tubing-68-isin+fluid

confruni cation with a catheter which is inplamtéd in a

cavity 60 of a patient 100. The connector assenbiyois §%nt
i nvention provides selective fluid communication b _
t ubi ngs 66, 68 20 connecting the bag 56 to the periton

the . patient. Upon connection of the transfer set tublng
68 to the transfer set connector 10 of the connector assenbly 1 and
subsequent connection of the disposable connector with 25 the first
tubing 66, disinfection §akesamadiRAEDP pRAriding pepbssidzAntiabgeis, the
non- absor bent _pi eces in_the. e r assenbly 1. It
shoul d be und@rstoo&'ghga ﬁngSﬁégc éﬁé)stﬁﬁf of: nodi fications to the

presently preferred enmboBrAEh@ina® flrsﬁe%?,‘?j?e&eanhéi‘é}‘i’m SRmunggabiem MEFE t o
those skilledas n thg supply oft di&lgsavtéanges and nodifications can be nade

w t hout depar {1 N9 LLOTALRE %p'gééon%nqnemge 9 £NG PTESERInication
invention and wthout I'm ni SAi g ant
6 with a peritoneal cavity of a patient;
providing a connector which, when attached, provides
8 selective fluid communication between the first member
and the second member;
io providing a ring within the connector, the ring

including a first section with wiping properties and a
12 _second section with absorption properties;
passing the first member through the ring at
14 connection; and '
retracting the first member back through the ring
16 at disconnection.

14. The method of Claim 13 wherein the first member
2 passes through the first section prior to the second

section at connection.

15. The method of Claim 13 further comprising the

2 step of:
allowing the first member to be in substantially
4 constant contact with the second section during
connection.

16. The method of Claim 13 further comprising the
2 step of:

placing the first section adjacent to the second
4 section.

' THIS SHEET HAS BEEN
O O REPLACED
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- 14 - advantages. It is, therefore, intended that such changes
and nodi fications be covered by the appended cl ai ns. V\E
CLAI M 1. A connector systemfor enabling fluid flow,
the system conpri si ng: a first housing having a

first fluid !%&*W%E“

pat hway; and
second fluid pat hway,

properties,

10

a second housi ng havi nBCHUSBY®3%d4 f| ui d

a ring having an opening, disposed within the

HERRAWA

17. The method of Claim 13 wherein the ring is
constructed and arranged to include an opening in fluid

communication with the first member.

18. The method of Claim 13 further comprising the
step of:

providing a means for sealing a connection between
the first member and the second member.

19. A connector comprising:

a housing defining an interior;

a first piece having absorption properties located
within the interior;

a second piece having wiping properties located
within the interior, the second piece adjacent to the
first piece;

. a disinfectant within the first piece; and

an opening through the first piece and the second

piece.

* € L M s x
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the ring including a first section having
non- absor bent properties and a 10 secontB sect i on havihisghehida BeaReplaced
the second section containing a disi” r




2. The connector systemof Caim1 wherein the second housing
is constructed and arranged so as to prevent the first section and the

second 15 section fromnoving within the connector system

3. The connector systemof Caim1l wherein the first section is

adj acent to the second section. 20 4. The ¢

system of O ai MO ein one of the secti is dry{?@ﬂﬁg};}ﬂsm
5. The connector systemof Caiml mheﬂgfn the first section and
the second section are integrally forned. 25 6. The
connector systemof Claim1 further conprising: an

first housing. 7.
erein the first fluid 30 pat hway
Libstantially in constant conf gct

npecti on. L 1 The

integrated clanp | ocated wet
The connector system of Claimb5
and the second fluid pat y ar¢
with the disinfectant urftil disg

connector system of Cailm 1 furtlhef conpri sing: _ i ha frangible
operatively connected tq thg sedonfl housing wherein the 3§ firangi ble is
det achabl e fromthe secqgnd hdn§qng — |
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9. " A nethod for providing peritoneal
conprising the steps of:
communi cation with a supply of 5

a patient;

provi des sel ecWPW&E3IF6p4)i d
and the second nenber; 10
connector, the ring including a first s
properties and a second section with absorpti

di al ysi s,

n

t he met hod
providing a first nmenber
di al ysat €]

a second nmenber in fluid conmunication with a peritoneal
provi di ng a connector which, when
comuni cati on between the f
providing a ring within the
3ion

influid
provi di ng
cavity of

R

Wi t h non-absorbi ng
properties;

passing the first nmenber through the ring at{ connectiofp;if and
retracting the first nenber back through thg ring at d onnection. 15
10.  The method of Claim9 wherein the first ngnber phadkes

through the first section prior to the second sect+Qn jath connecti on.
11. The nmethod of Claim9 further conprisijng the s f: 20

allowing the first nenber to be in substanti
t he second section during connection.
Caim9 further conprising the step of:

al |y const

contact with
2. The net hod of
| acing the first

section adjacent to the second section. 25 13. The net hod
of daim9 wherein the ring is construct@ .&nd rranged to include
an opening in fluid communi cation with the f\irst mem
14. The nethod of Caim9 further conprisiing the g 1 30 ©
providing a nmeans for sealing a connection between f i)ﬂ% er
and the second nenber. :
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the 2 ’ nethod conprising the steps of:
menber in fluid communication with 4

provi ding a second nenber in fluid comuni cation 6

cavity of a pWP8FPS634

PCT/ US97/ 03924
- 17 - 13. A nethod for providing peritoneal dialysis,

p

roviding a first

a supply of dialysate;
wi th a peritoneal
7103924

attached, provides 8 selective fluid conmunication between the first
menber and the second nenber; 10 providing a ring within
t he*connector, the ring including a first section with w ping
properties and a 12 second section wths/gbsorption properties;
passing the first nmenber through the ring a14 4 connection; and
retracting the first nenber back througﬁnthe ingjus at di sconnection
7 18 20
YV 7 L;/
N A

FIG.4
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provi di ng a connect or whi ch,
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FIG.5
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14. .The rfet hod of O aim 13 whérei n the first nenber 2 passet?atSHx augllyL

the first section prior to the second ~ section ateconnection. qroSr#65-7
i owi'ng the 1irst member o be in substantially. 4 | cencULMENT ML
with the second section during ¥Sonnect i on. he
nmet hod of Claim 13 further conprising the 2 step ¢f | 23JUN1999
placing the first section adjacent to the second 4 section.
WO 97/ 35634 PCT/ US9 /03924
- 18 - WECLAIM17  The nethod of O aim 13 wh ]2
constructed and arranged to include an opening in fluid
conmuni cation with the first nenber. .
1 A connector system for enabling fluid flow, the system
5 comprising :
 afirst housing having a first fluid pathway;
a second housing having a second fluid pathway; and
a ring having an opening, disposed within the second fluid pathway,
the ring including a first section having non-absorbent properties and a
10 second section having absorbent properties, the second section containing a
disinfectant. '
2. The connector system of Claim 1 wherein the second housing
is constructed and arranged so as to 'prevent the first section and the second
15 section from moving within the connector system.
3. The connector system of Claim 1 wherein the first section is
adjacent to the second section.
20 4, The connector system of Claim 1 wherein one of the sections
is dry.
5. The connector system of Claim 1 wherein the first section and
the second section are integrally formed.
25 ' _
6. The connector system of Claim 1 further comprising :
an integrated clamp located with the first housing.
7. The connector system of Claim 5 wherein the first fluid
30 pathway and the second fluid pathway are substantially in constant contact
with the disinfectant until discohnection.
8. The connector system of Claim 1 further comprising :
a frangible operatively connected to the second housing wherein the
35 frangible is detachable from the second housing. '
R oS 365
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18. The method of Claim 13 further conprising the 2 siepaf:

D

b
.

)

tion
ce
hi n
t he

providing a means for sealing a connection between 4 REPLAOE;MEW'rrrsﬁEETﬂber
and the second menber. _ 19. A connector [cqmPTTsTIg—2
broperti s located 4 cwithin the intertor: | | 2 SUNREEH
havi ng wi pi ng properties located 6 within the inteéxior. . the sechn
pi ece adjacent to the first piece; 8 a disinfectant w
the first piece; and an openi ng through tfe-trrst—p+ece~and
second 10 piece. g A method for providing peritoneal dialysis, the method
comprising the steps of :
providing a first member in fluid communication with a supply of
5 dialysate;
providing a second member in fluid communication with a peritoneal
cavity of a patient;
providing a connector which, when attached, provides selective fluid
communication between the first member and the second member;

10 providing a ring within the connector, the ring including a first section
with non-absorbing properties and a second section with absorption
properties; | i _

passing the first member through the ring at connection; and
retracting the first member back through the ring at disconnection.
15
10. The method of Claim 9 wherein the first member passes
through the first section prior to the second section at connection.
11.  The method of Claim 9 further comprising the step of :
20 allowing the first member to be in substantially constant contact with
the second section during connection. |
12. The method of Claim 9 further comprising the step of :
placing the first section adjacent to the second section.
25
13. The method of Claim 9 wherein the ring is constructed and
arranged to include an opening in fluid communication with the first member.
14.  The method of Claim 9 further comprising the step of :
30 providing a means for sealing a connection between the first member

and the second member.
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