TI E WRAP CONNECTOR CROSS- REFERENCE RELATED
APPLI CATI ONS Thi s application clainms the benefit of

woR2@®@9/16%00% 1 si onal Pat ent Application No. 61/ 06BCT682008/012526

10

15

20

25

30

filed on February 22, 2008 the entire contents of

whi ch are incorpor at ei n. BACKGROUND
OF THE | NVENTI ON FI ﬁwﬁ%ﬁﬁb& This i nvention
relates to a tie wap connector for connecting a

f1exi bl e coOROSS-REFBRENCHE RELATHD APPAIOATIONS
fitting. DESCRIPTION OF PRIOR ART Fl exible tubing is
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to a stora&g site or fluid treatnent site. The
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fiuj =1 ' I.n order to provide the desired
fing? Oyé%?ﬁeryéreﬁ%etll?esr&gbmmn practice to secure the
flexible tubing to a barbed conduit in order to

transfer fluid frao fi I ion econd
| ocation. It i SB@@QMQF%?%@@'QSE re and | eak
proof connection at the end of the flexible tubing in

order to avoid fluid contam nation and/or | eakage.
Such a secure connddELPOF SHRINVENTIONy required in

medi cal, and armaceutical applicatiops such .as 0
s TR EuRURh AIERE foat Ren sorpHpelt crfcRg adipiible
Cednidiit 808 Fitting YucA WS ABfbeB NI the Iike. At the
present time, cable ties are utilized to provide a
secure connection at the end of the flexible tubing.
Cable ties conpri LK head shaped
to be | ocked to egﬁ%ﬁﬁaﬁ?r@] e‘ﬂﬁgse. Presently
avai | ablegibiefabingtis e#dddiavelizditodiel achfluid &@en o fluidodource to a

bei : bl e of providing a conpressive force about
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suf ticient exi ble to to e contour
common practice to secure the flexible tubing to a barbed conduit in order to

transfer fluid from a first location to a second location. It is necessary to provide a
secure and leak proof connection at the end of the flexible tubing in order to avoid
fluid contamination and/or leakage. Such a secure connection is particularly
required in medical and pharmaceutical applications such as blood pumps, oxygen
concentration cartridges, filtration cartridges, intravenous bags or the like.

At the present time, cable ties are utilized to provide a secure connection at
the end of the flexible tubing. Cable ties comprise a strap and a locking head
shaped to be locked to each other during their use. Presently available cable ties
have the disadvantage of not being capable of providing a compressive force
about the entire circumference of the flexible tubing. This disadvantage results
from the locking head not being sufficiently flexible to follow the contour of the
outside surface of the flexible tubing. Accordingly, the risk of leakage is
increased at the portion of the outside surface of the flexible tubing subject to
decreased compressive force.

Accordingly, it would be desirable to provide a connector for connecting a

flexible tubing to a barbed fitting which prevents leakage and/or contamination of



out si de surface of the flexible tubing. Accordingly,
the risk of |eakage is increased at the portion of the
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decreased conpressive force. Accordingly, it would be
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of installation as well as security against fluid
| eakage or fluid contam nation. SUWARY OF THE
| NVENTI ON The pr S MMARYLAF |T6’H5 W%ENJéQNa tie wap

connectpy u?ﬁetun@ 'Ih\}eﬁﬁ{%fﬂgo Rvides 34l Wra g%ﬁﬁéct&%w it § solid

shaped surface wh n orms to an outside surface of
ainfdrehdvihgar amd;haped stinfacé whwhtconfommis¢o an eutsrlcasticfaqs afce

be. f. | | h the t
Dl et B nset Pl dondpieret .t Bfucd iggperally
h@ith B tfe WiDoRNELGN AR tROWAPEoRACLdrahMIAEed Ds P&Hawﬁfg a free

| ocki ng head. The strap includes a steﬁ ped sur
dmdp@emndsendoemedgo 2 sealockingieadii Fhe steapl ipelkiderp stepped

he S_an.

N S A i A
I' s @R @peiigg mcafb%bwta h}&t freeeri ofxkie bthdp. STIROSCKihg hbﬁd mbruaes a
thereby to | ock the stra%@wthl n the | ocking

i atebeting panchthat respivgs digjstaps of therfirap élmtrygtorieﬁathemem Within

t
R i tidithdad THE SRR M bolitlrc 3l RN BPIRRRR 1RGE Whep the
tdteap as ocked Withm thé lddkmgl headahd pastidrredaaboonthe ssfacesf the
force on the outS| surface of the fl exi bl e conduit
il Bpagut, 19 AR SEERORIGE AT EXSTR AorPrassive farce;ogdhe
Rétitdid @bdr¥ace P Bt HEGHIE @BAdui/i ew of the tie wap
connector of this invention. Figure 2 is a cross
sectional view of the tie wap connector of Figure 1

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side, partially cross sectional view of the tie wrap connector

of this invention.

Figure 2 is a cross sectional view of the tie wrap connector of Figure 1
taken along line 2-2 of Figure 1.

Figure 3 is a front view of the tie wrap connector of Figure 1.

Figure 4 is a side view of a tie wrap connector of the prior art in use.

Figure 5 is a side view of a tie wrap connector of this invention in use.

Figure 6 is a top, partial cross sectional view of the tie wrap connector of
Figure 5 in use.

Figure 7 is a side view of an alternative embodiment of a tie wrap
connector of this invention in use.

Figure 8 is a side view of an alternative embodiment of a tie wrap

connector of this invention in use.



taken along line 2-2 of Figure 1. Figure 3 is a front
view of the tie wap connector of Figure 1. Figure 4
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art in use. Figure 5is a side viewof atie wap

partial cAREERRESCRIERC DY SretfacE RIS . 0:

of Fi gRegerfing to Figres ffi P1ahé 3 /the$ieavrap d6nnc of thidthvention 10
alternative enbodinent of a tie wap connector of this

i HipkKies a stram 12»saeloclpng head B4 and ap wpert 19 having An gre shaped
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L St ogR R lopRRe pead R S5 ol e sicp cgonit (e
PRIRIngd2OME 202 rihér@@y {0 186K fhe shBF 134 pRcd ¥ithiihd d6ckisd KR 14.
24 that cooperate wWith the device 22 so that the strap

12 i s Refsrang to Kigure 4, Rdic| wrericagndetad0lof thoprionastigishgwn.
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SB6. a‘[Dhé.R)ckfmgﬂiead: 86 Mclitdes ah eonveakontd mwaas fokpassing the free end
Referrlng to Fig wrap connector 30 of the

pf»$ Broush i Sockiihsad Fandfer InF P StiwB  viton (hrologkiee
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es any conventi'ona
pheiwee:gtherseaﬁ B2 eané agoBBnt 40r afithé otteidelsorfidenaf flexitsle 8Gnduit 42.

36he SPals onE0P 44 e v HeLlom s sqriit it o s there
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a portion 40 of the outside surface of flexible

ciargasing dlze possibility of leakage between the flexible conduit 42 and barbed
conduit 44,

Referring to Figures S and 6, the tie wrap connector of this invention is
shown. The tie wrap connection includes the strap 12, the locking head 14 and the
insert 16 having the arc shaped surface 18. As the end 24 of the strap 12 is pulled
through the locking head 14, a compressive force is exerted on the insert 16 by the
strap 12. This, in turn, causes a compressive force to be exerted on the flexible
conduit 42 by the insert 16. The remaining portion of the strap 12 in contact with
the flexible conduit 42 also exerts a compressive force on the flexible conduit 42
so that the entire outside surface of the flexible conduit 42 is subject to direct
compressive force. The strap 12 is kept in place against the flexible conduit 42 by
the interaction of the locking device 22 and the steps 24 of the strap 12 thus
securing the flexible conduit 42 to the barbed conduit 44 This results in an
improved seal between the flexible conduit 42 and the barbed conduit 44.

It is to be understood that the insert 16 need not be formed integrally with

the strap. It can comprise a separate piece that can be inserted in the desired area



The flexible conduit 42 is positioned over holl ow

bar bed conduit 44. Thus there is no conpression force
wo@roovhesoporti on 40 of the flexible conduit 42 pdiEUSYYS/012526

i ncreasing the possibility of | eakage between the

flexible conduit 4 nd bar bed conduj.t 44.. Referring
1B § i eSirad i dpefie R By onetB c ORtienally el it

| MR @ddidrthe MR- 16 Sy EdriaitaqRvice TRGGhbRA) foR GéHERbly
the strap 12, the |locki'ng head 14 and the insert 16
heeoumag it hethgrstrap A2 pedesirad suaheas egslotam the side of| thedingsdrt 1he

stra 2.is nulded.thro t.he cki ead 14, a
hEBRSstp Pl PRRHIN G 10RE PaliEar o4 2
strap Additibhalsy, thehdightdf tIEAiusas 1 Gandiipapsh ¥Ltht AEC ES tah be

be exerted on the flexible conduit 42 by the insert .
1@t agcomunedaty)a penatar o lesseramount ofthe surfage of the Bexible

risbibe 0t P REE A Wshaf ety 3Raf M6 ofndRTRRESSS Pand
olitls IFiurs 6y tha height of the ifidestxichatice tudthe opdiing 20 ofikhedotking

S et 5o a8 e 5T b e 1
| 19 5H1ead bl @hs HudhhBirhOC bt e MRBICSndgit A2 %s HBSiNk SRS

e,
of the strap 12 thus securing the flexible conduit %%_
t the hhighbefrthe thsed ldus tessl thafilthas of s dnibodimentrofifigure Veurd is

|, bet the f ' it.4 dih .b
S RaReARe pamf o (Y DONE RES S ofine Fockire e 2R B 6
nl@@l&in@ atadm. 1R F@ﬂle Bﬁt!h@ %@hl Of the ikkekt h@_ 1§ Eﬁlfsihntihﬂy thitsame
3;gﬁr|se a separate piece that can be inserted in the

¢ byves ba the opening 20 péthetlockinheadel 4 i e wr ap
connector. Optionally, in such a free standi ng design
the insert 16 may contain a device (not shown) for
renmovably securing it to the strap 12 if desired such
as a slot on the side of the insert 16 facing the
strap 12 through which the strap 12 may be pl aced.
Addi tionally, the height of the insert 16 and the
| ength of the arc 18 can be varied to accommpdate a
greater or |esser amount of.the surface of the
flexible tubing 42 as is required by the desired
application, as is shown in Figures 5, 7 and 8. In
Figure 5, the height of the insert 16 relative to the
openi ng 20 of the | ocking



head 14 is substantially the sane as that of the
| ocking device 22 so that the arc 18 is spread over as
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hi Figure 7, the height of the insert 16 is |ess than

that of the enbodi ment of Figurey5 IS
substantially the sane as that g}L‘?@Egbase 50 of the

| Wit Rld@edce 22 in the | ocking head 14. In Figure 8,
the height of the insert 16 is substantially the sane
as t hel Hvits WERsONBECtef compisyigeni ng 20 of the | ocki ng

head 14 . i [ : t . . .
connect SRt iliniEne s PR oo did opl ghicBBositc,and joinable
hte\a stigp dodkigeheadd and an opposite end joinable to a

strap | oc¢ki ead, said | ocking.head having.a strap,
recei vfraeé F%E%ﬁﬂwgg hawpgastrap FF&WH&%]‘PR?&I%‘&?F’%@“’ SheRpRAning
o o Bk ot RS AP it B oping B

sai d i asi@s¢rt pasitionpdadjaent ssitbloeking hedd saidposirt hayirgran arc
renote fromsaj.d | ocking.head., 2.. . The connector of
apeq spripfe Pan Honed FamolE RPRGaIHaRInE Rt and st r ap
are fornmed integrally. 3. The connector of claiml
wherein said insert is forned separately fromsaid

| ocki ng Feaeoruetos af elaim 1 ayherejn saiddockingbeadoinsert and siirap are

[ device for securing a portion of the
;ﬁ"f@%{ﬁ{é‘%&% atchet and the strap has a series of steps

that mate with the ratchet of the I ocking head. 5. The

connector. of claim 1l wherein the insert, i.s of a height
that i% Sipsennsetonef glayd ayhessin spdapsgrt igfarmed sgparately from

ORI MoBBin@ hebd Snd QGKiiRgp head. 6. The connector of claim
1 %gr%ing te{lwegrll nserttng)s of a height that is

substantially equal and planar wth the device for

Secur! POrfe Po%rnteé:t%p oP clealtn? 7 wsﬁerré’:}g the device for securing a portion of
the strap is a ratchet and the strap has a series of steps that mate with the ratchet of

the locking head.

5. The connector of claim 1 wherein the insert is of a height that is

substantially equal and planar with the opening of the locking head.

6. The connector of claim 1 wherein the insert is of a height that is
substantially equal and planar with the device for securing a portion of the strap

within the opening of the locking head.

7. A method of securing a flexible conduit to a hose barb comprising
providing a flexible conduit having an inner and outer surface, providing a hose
barb having an inner and outer surface wherein the barb is formed on the outer
surface and has a substantially planar surface on the outer surface beyond the
barb, mounting the flexible conduit to the hose barb such that the inner surface of
the conduit is adjacent the outer surface of the barb and a portion of the flexible

conduit extends to the substantially planar surface beyond the barb, providing a
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ratchet of the | ocking head in order to secure the
strap within the opening of the | ocking head. 10. The
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