SPECI FI CATIl ONTITLE "COEXTRUDED MEDI CAL GRADE PORT TUBINd3502030,)
BACKGROUND OF THE | NVENTI ON 5 The present invention rel ates

general ly to materials for nmaking medical grade products. Mre

specifically, the present invention relates to nedical grade port tubing.

It is known in the nedical industry to house 10 products such as fluids
that are adm nistered to a patient in plastic containers. It is also known

to use nedical tubing, ports, to provide access either to a container or

froma container. Such port tubing serves other purposes besides accessing

15 the container, for exanple, as a conduiT to a patient froma fluid
source. Such nedical port tubing has uses in such therapies as renal and

bl ood. Exanpl es of therapies wherein flexible containers including port

t ubing are used include intravenous 20 t her apy, continuous anbul atory

di al ysis (CAPD), and bl ood therapy. In CAPD, the container includes a
dialysis fluid that can be infused_ into the Peritoneal of the patient

t hrough a tube, port, fused to t for nedical uses, .
there are a variety of 25 characterlstggggghat a nedlcal port tube

shoul d have. Anobng the chagy, 0 b Ribit is the
ability to be RF (radio fré%ﬁ%ﬁ%§?ﬁgggF&P%?a %hAb#erla? ¥b§ﬁ§§hlch t he
cont ai ner may be constructed. T8% givg ¢ by BNILN t 0 be conpati ble

with 30 s5equi prent @hR8GrdsdrRt hﬁvaneﬁohhﬁem aenb&anyrtesnatézha%

I d ble that th t _tuhin I bondabl I
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tubings to a the present invention relates to medical grade port
~ tubing. .

It is known in the medicdal industry to house

10 products such as fluids that are administered to a

patient in plastic containers.
It is also known to use medical tubing, ports, to
provide access either to a container or from a container.
Such port tubing serves other purposes besides accessing
15 the container, for example, as a conduit to a patient
from a fluid source. Such medical port tubing has uses
in such therapies as renal and blood. _
Examples of therapies wherein flexible containers
including port tubing are used incIude intravenous
20 therapy, continuous ambulatory dialysis (CAPD), and blood
therapy. In CAPD, fhe container includes a dialysis
fluid that can be infused into the peritoneal of the
patient through a tube, port, fused to the container.
Typically, for medical uses, there are a variety of-
25 characteristics that a medical port tube should have..
Among the characteristics the port tube should exhibit
is the ability to be RF (radio frequency) sealed to a
material from which the container may be constructed.
This allows the port tubing to.be compatible with
equipment used in certain of the medical industries. It
is also desirable that the port tubing can be solvent
bondable. For example, it is known in manufacturing
~containers with a port tubing to bond such tubings to a

30



-2- port closure (for exanple, PVC) using cycl ohexanone to protect the
sterjlity.of the port tubing. Furthernore; such port tubing should be
sufficiently flexible as well as translucent. Additionally, the port 5
tubing, if it is coextruded, nmust not easily delam nate. Al though nost

medi cal containers have been constructed fromPVC, recently, nuch
attention has been focussed on constructing non-PVC containers. Such port
tubing, if it is to be used with a non-PVC container, 10 must be
conpati ble therewith. SUMMARY OF THE | NVENTI ON The present invention
provides an inproved coextruded nedi cal pazt-tubing and materials for
maki ng sane. The nedi cal port tubing provides characteristics 15 "~ that
are desirable in the nedical industry and therefore can be used as a

medi cal. port tubing in, for exanple, renal therapy or bl ood donor tubes.
Furthernore, the port tubing can. be used with a non-PVC container. To this
end, the present invention. provides a 20 coextruded nedi cal grade port
t ubi ng conpri si ngpoxt closureaydiorc myampdieng FYM)| asdngl qysilypivexaponre to _
copol ynmer and Styb%B%é%Eh¥hE”§tQERIE€gebftMﬁéﬂﬁof@ﬂﬂhy . atie layer; and
a core |ayer conpr|5|n%ug%LyV|nyl chloride. In an enbodiment, the tie layer
conprises a blend 25 ergryest $Hch pori tahing shoudfope sfficiently

styrene- et hyl ene- flewiblecast yetheas apinsTticentnd RAQYEDowallyy |tiRe ploaite.

et Y o SRR 18 B SR Bies BECHLATEY oo
pol ypr opyl ene 30 cddshonoh; nest oxmeddcr} 3Iontainens coayey Rsieght
styrene- et hyl ene- Rignseoteteld reoh PVEQPRL¥EREly, mddH AOREMJR RS HeenO
about 30% by wei gr}toc%tsryelde I?:% \Qo%ltrgcc%ti%};ehon-wc contaihers. Such port
tubing, if it is to be used with a non-PVC container,
10 . must be compatible therewith.
SUMMARY OF THE I TON
The present invention provides an improved
coextruded medical port tubing and materials for making
- same. The medical port tubing provides characteristics
15 that are desirable in the medical industry and therefore
can be used as a medical port tubing in, for example,
renal therapy or blood donor tubes. Furthermore, the
port tubing can be used with a non-PVC cqntainer.
" To this end, the present invention provides a
20 coextruded medical grade port tubing comprising: an outer
layer comprising a blend of polypropylene copolymer and
styrene-ethylene-butylene-styrene copolymer; a tie layer;
and a core layer comprising polyvinyi chloride.
In an embodiment, the tie layer comprises a blend
25 of polyester, polypropylene copolymer, styrene-ethylene-
butylene-styrene copol&mer, and ethy;ene vinyl acetate.
Preferably, the tie layer is a blend comprising:
approximately 30 to about 60% by weight copolyester:;
approximately 0 to about 20% by weight polypropylene
30 copolymer; approximately 30 to about 60% by weight
styrene-ethylene-butylene-styrene copolymer; and
approximately 0 to about 30% by weight ethylene vinyl
acetate. ' |




-3- In an énbodi nent, the outer |ayer of the port tube conprises

approxi mately 40 to about 99% by wei ght pol ypropyl ene copol yner and
approximately 1 to about 60% by wei ght styrene-ethyl ene-butyl ene-styrene
copolynmer. 5 In an enbodi ment, the present invention provides a
coextruded nedi cal grade port tubing conprising: an outer |ayer conprising
a bl end of pol ypropyl ene copol yner and styrene-ethyl ene-butyl ene-styrene
copolynmer; a tie layer conprising a blend of polyester, polypropyl ene

copol yner, 10 styrene- et hyl ene-but yl ene-styrene copol ynmer, and et hyl ene
vinyl acetate; and a core |ayer of polyvinyl3chloride. This structure
allows the outer layer to be bonded to polyolef in surface layer film and
allows the inner layer to be solvent bonded to PVC naterial. 15 In
an enbodi ment, the |l ayers of the port tubing have the follow ng thickness
ratios: outer |layer approximately 2.5 to about 30% tie |ayer approximtely
2.5 to about 20% and core |ayer approxinmately 50 to about 95% Preferably,
the outer and tie | ayeAnapB eRbadimsngh the2outer hayew of ke Hprrt tube

sufficient heat tconpkacek' OEP?BSXE(&QPF[ AENYA aPdultay 953t Oby hardigy
| ayer for welding. Additiopal

t d ad t f. th t -
i nvention are des®PrEBEOP ?e ﬁdganigiﬁgn r%gﬂ}éagﬁ%éaﬁﬁé13852%?6%# 60%

description of thbypwedght! styreher~etly2éne-butybenenstysenadcdpalynére. :
draw ngs. BRI EF DESCR H N Zﬁgmgﬁéwkﬁ g&ggéﬁt 114.%#%&6% ovides a
cross-sectional view of a coextruded pbrt tube constructed pursuant to an
embodi nent of t he cPexdended pedirah gragle port tubing gamprising: anreter a
perspective view lefyex ¢oiiptiiddng AcCbldhadothpol9ptobiibend €bpbdilvmer et
styrene-ethylene~butylene-styrene copolymer; a tie layer
comprising a blend of polyester, polypropylene copolymer,
10 - styrene-ethylene-butylene-styrene copolymer, and ethylene
vinyl acetate; and a core layer of polyvinyl chloride.
This structure allows the outer layer to be bonded to
polyolefin surface layer film and allows the inner layer
to be solvent bonded to PVC material.
15 In an embodiment, the layers of the port tubing have
the following thickness ratios: outer layer approximately
2.5 to about 30%; tie layer approximately 2.5 to about
20%; and core layer approximately 50 to about 95%.
Preferably, the ocuter and tie layer are thin enough to
20 allow rapid and sufficient heat transfer from the PVC
heat generation layer to the outer layer for welding.

Additional features and advantages of the present
invention are described in, and will be apparent from,
'the detailed ‘description of the presently preferred

25 embodiments and from the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS -

Figure 1 illustrates a cross-sectional view of a
coextruded port tube constructed pursuant to an
embodiment of the present invention.

30 Figqure 2 illustrates a perspective view of a

container including the port tubing of the present
invention. :



i nvention. -4- DETAI LED DESCRI PTI ON OF THE PRESENTLY PREFERRED

EMBODI MENTS The.present invention provides a coextruded nedi cal grade port
tubing and material for nmking sanme that 5 achi eves many of the
characteristics that are desirable, in the nedical industry, for such port
t ubi ng. For exanple, the port tubing, in an enbodi nent, exhibits RF
sealability, ability to solvent bond, flexibility, translucence, and
ability to not delam nate after severe 10 bendi ng or autocl avi ng.
Referring to Figure 1, the present invention provides a coextruded nedical
grade port tubing 10 conpri sing: an outer 4ayer 12 conprising a blend of
pol ypropyl ene copol yner and styrene-ethyl ene-hutyl ene- 15 styrene
copolynmer; a tie layer 14 conprising preferably a blend of polyester, _
pol ypr opyl ene copol yner, styrene- ethyl ene-butyl ene-styrene copol yner, and
et hyl ene vinyl acetate; and a core |layer 16 of polyvinyl chloride. The
nmedi cal grade port tubing 10 is autocl avabl e and 20 can be RF seal abl e
to a non-PVC container having a poﬂ?@ﬂ@ﬁﬁ? Pﬁ§ﬁ§I€FISHIonef|n surfaces. .
Addi tional ly, the conposi toPTHRIPRE AREFEIR i sosure using
cycl ohexanone, MEK (e I | rd,
the outer layer 12 is & p?ggéétkﬂ&%@%&[ 6’% g'dleyo%’e%Pn sur %é(;e d&%ﬁ
filmwhile the cogFadgydpout &ubhipg mndicwaterialbyCovntmaking paBeetdAY

t6 gg/ tie :ays{ 14bla%naet>le%nﬁafa§ SRtend a!na%@&uﬁgr&qcs tlliﬁﬁrﬁé][@éﬁﬁaﬁfét?
o copol yester by we or .exa r avai ron1 on
30 appr oxi mat éffy ?ohfé%’ r%’rﬁ%rﬁcl y%)‘?{)p?}‘g Re W Por
exanple, the port tubing, in an embodiment, exhibits RF
sealability, ability to solvent bond, flexibility,

translucence, and ability to not delaminate after severe
10 bending or autoclaving.

REED

Referring to Figure 1, the present invention

- pro@ides a coextruded medical grade port tubing 10

comprising: an outer layer 12 comprising a blend of

polypropylene copolymer and styrene-ethy1ene-butylene4

15 styrene copolymer:; a tie layer 14 comprising preferably

a blend of polyester, polypropylene copolymer, styrene-

ethylene-butylene-styrene copolymer, and ethylene vinyl
acetate; and a core layer 16 of polyvinyl chloride.

The medical grade port tubing 10 is autoclavable and

20 can be RF sealable to a non-PVC container having a
polyolefin blend or polyolefin surfaces. Additionally,
the composition can be solvent bonded to a PVC closure
using cyclohexanone, MEK (methyl ethyl ketone) or other
‘'solvent. In this regard, the outer layer 12 is able to

25 bond to a polyolefin surface layer film while the core
layer 16 can be bonded to a PVC material.

Preferably, the tie layer 14 is a blend of material
comprising: approkimately 30 to 60% copolyester by
weight, for example, Hytrel available from DuPont;

30 approximately 0 to 20% by weight polypropylene copolymer
(approximately 2-6% by weight polyethylene) ;
approximately 30 to about 60% by weight styrene-ethylene-
butylene-styrene copolymer, for example, Kraton:; and



(approxi mat el y 2-6% by wei ght pol yet hyl ene); approximately 30 to
about 60% by wei ght styrene-ethyl ene- butyl ene-styrene copol yner, for

exanpl e, .Kraton; and -5- approximately 0 to about 30% by wei ght ethyl ene
vinyl acetate. Preferably, t he out er | ayer 12 conpri ses
approximately 40 to 99% by wei ght pol ypropyl ene copol yner 5 t hat

I ncl udes approximately 2 to 6% by wei.ght polyethylene, and
approximately 1 to.60% by wei ght styrene-ethyl ene-butyl ene-styrene
copolynmer, for exanple, Kraton. The core |ayer 16 can conprise PVC

pl asticized with 10 DEHP, or other materfsat. Likew se, the core |ayer
16 can conprise non-plasticized PVC. Preferably, the nedical grade port
tubing 10 has a structure so that it has the following ratio of |ayer

t hi cknesses: the outer layer 12 conprises approxi mately 15 2.5%to
about 30% of the total cross-sectional thickness of the port tube; the tie
| ayer 14 conprises approximately 2.5%to 20% of the total cross-sectional

t hi ckness of the apprpxamdtehy ©Oort |alyaut 180%f biyhwedghtic tathy leaneprvigsl
approxi mat el y 50%%&8t§§%§0f the total 20 cross-sectional thickness of
the structure. By providing thin outer and tie layers 12 and 14, the port
tubing 10 can be R F. BEgfeyabdya pl BBei c eutar Thiayexul tkht reRRREISeF ade

port tubing 10 isappgwixihatang 46 s bosery weigy ﬁbm?bfopﬂl!eﬁe%@ﬁoﬁgﬁn@r 25
nmedi cal tubgng, o%g gan f{ge]r d bulgbl S Fe dl eg, 1or eégrrpéaey tvpé%%
the port tubing. "t i OWAT %ﬁ S he?BBFP*1ER ﬁﬁYlo doé® no easr|y
del am nate even apodyetbydepehenandg apprestinadfedye dr td t #0%aubycleeight
styrene-ethylene~butylene~styrene copolymer, for example,
Kraton. .
The core layer 16 can comprise PVC plasticized with
10 DEHP, or other material. Likewise, the core layer 16 can
comprise non-plasticized PVC. |
Preferably, the medical grade port tubing 10 has a
structure so that it has the following ratio of layer
thicknesses: the outer layer 12 comprises approximately
15 2.5% to about 30% of the total cross-sectional thickness
of ‘the poft tube; the tie 1layer 14 comprises
approximately 2.5% to 20% of the total cross-sectional
thickness'of the tube; and the core layer 16 of the
structure comprises approximately 50% to 95% of the total
.20 cross—-sectional thickness of the structure. By providing
thin outer and tie layers 12 and 14, the port tubing 10
can be R.F. sealed to a plastic film.
The resultant medical grade port tubing 10 is
flexible and translucent. Accordingly, when used as a
25 medical tubing, one can see air bubbles or needles, for
example, through the port tubing. Additionally, the port
tubing 10 does not easily delaminate even after severe
bending either before or after autoclaving.
The port tubing 10 of Figure 1 can be used with a
30 medical container 20 illustrated in Figure 2. In a
preferred embodiment, the container 20 is constructed
from a non-PVC material. In a preferred embodiment, the
container is constructed from a four layer film



The port tubing 10 of Figure 1 can be used with a 30 medi cal cont ai ner
20 illustrated in Figure 2. In a preferred enbodi nent, the container 20
is constructed froma non-PVC material. In a preferred enbodi ment, theée
container is constructed froma four layer film -6- conpri sing:

pol ypropyl ene [err] vinyl acetate/acid nodified ethylene vinyl

acetate/ PCCE. The port tubing 10 provides access to and away from an
interior 22 of the container 20. The port tubing 10 5 of the present
invention is believed to be particularly suitable for use in renal .
applications, especially CAPD. However, the @ort tubing 10 can be used to
construct other nedical products. By way of exanple, and not limtation,
exanpl es of 10 the present invention will now be given. EXAMPLE NO. 1
Coextruded port tubings were constructed and eval uated as foll ows. The
following materials were used: 15 Core layer: DEHP Plasticized PVC
Tie | ayer: 50 wei ght % Kraton G 1660 (Shell); 38 weight % Hytrel 4056

(DuPont); 10 wei gRempFriEingy000 PEAYRIORN) engn FIPNIRET  Kratanfeiiylens
copol ymer 23M2 (E4iR{1 aceti&é)acidmdailrararetitf) e §linyd Hobyateppteme

e : : ; : * € -
Styrene - Kraton G 1653RCoRRrF) RS 1 vises BeEesrrbo aim TR
used: an interior 22 of the container 20. The port tubing 10
5 of the present invention is believed to be particularly
suitable for use in renal applications, especially CAPD.
However, the port tubing 10 can be used to construct
other medical products. .
By way of example, and not limitation, examples of
10 the present invention will now be given.
EXAMPLE NO. 1
Coextruded port tubihgs were constructed and
evaluated as follows.
The following materials were used:
15 Core layer: DEHP Plasticized PVC;
Tie layer: 50 weight % Kraton G-1660 (Shell):;
38 weight % Hytrel 4056 (DuPont);
10 weight % UE 697000 (Quantum); and
2 weight % Polypropylene copolymer 23M2 (El
20 Paso); :
Outer layer: 60 weight % Polypropylene copolymer-Fina
8473 (Fina); ' |

and
40 weight % Styrene-ethylene-butylene-
25 o ' styrene - Kraton G-1652 (Shell).

The following processing conditions were used:
+ Nominal Setting

Core Layer 1%" Davis Standard Tie Laver 1: Davis Standard
Barrel Zone # Set Barrel Zone £ Set
30 1) 325°F 1) 450°F
- 2) 325°F 2) 450°F
3) 32s5°F 3) 450°F

4) 325°F



* Nom nal Setting Core Layer [err] Davis Standard Tie Layer 1: Davis

Standard Barrel Zone # Set . Barrel Zone # Set 30
1) [err] 1) [err] 2) [err] 2)
[err] 3) [err] . 3) [err] 4) [err] -7- Die Zone
# Set Die Zone # Set 1) [err] .
1) [err] Adapter [err] Screw RP.M: 60 AMPS: 12  Screw RP.M: 21
AWPS: 4 5 Screw Type: Pin Screw Type Maddox
Screw Pack: 40- 60- 40 Scr ew Pack: 40- 60- 40 Head Pressure:
5800 P.S. 1. Head Pressure 180 P.S. 1T @urer Layer 1" Davis- Standard
Barrel Zone # Set (Tri De Set-Up) 10 1)
[err] De Pin OD.: ..300" OD 2 [err] De
Bushi ng: .375" 1.D. 3) [err] Die Zone t set (Vacuum
Tank Set-Up) 1) [err] - Sizer |.D.: .390" 15 .
Wat er Tenp.: 8" Vacuum Pot. Setting 25.5 Die to Tank: 1" Screw
R P.M: 18 AWPS: 2—*2—29-“5 Puffi or—%‘ettu ng:  3Petfona sckew TyIRE
Barrier 20 . Screw Pack: 1).  3B5°B0-40 Head Pressure: 1) N A 4%9F resul tant
port tubing included a coxdaptexyep2$favi ng a thickness of .71 nm a tie |ayer
of .05 mMm and anseréeR.Pa.er 6 amPr N2 © Screw R.P.M.: 21 AMPS: 4
5 Screw Type: . Pin ‘Screw Type Maddox
Screw Pack: 40-60-40 Screw Pack: 40-60-40
Head Pressure: 5800 P.S.I. - Head Pressure 180 P.S.I.
Outer Laver 1" Davis-Standard
Barrel Zone # Set (Tri Die Set-Up)
10 . 1) 400°F Die Pin O.D.: .300" 0.D.
2) 400°F Die Bushing: .375" I.D.
3) 400°F
Die Zone £ Set (Vacuum Tank Set-Up)
1) 400°F ~ Sizer I.D.: .390"
15 Water Temp.: 53.8"
Vacuum:Pot. Setting 25.5
Die to Tank: S O
Screw R.P.M.: 18 AMPS: 4 Pull or Setting: 33 f.P.M.
Screw Types: Barrier
20 Screw Pack: 40-60-40
Head Pressure: N/A

The resultant port tubing included a core layer
having a thickness of .71 mm, a tie layer of .05 mm, and
an outer léyer of .05 mnm.

25 The port tubing was autoclaved. The port tubing
Characteristics were then evaluated, after autoclaving,
and are set forth below in the table. The bonding force
between the outer and tie layer was found to be strong.
An initial separation between the outer and tie layer

30 could not be initiated. The bonding force between the
tie and core layer was 1.1 to 1.2 1lbs./0.5 inches.

PORT TUBING MATERIAL EVALUATION

Tubing Characteristics Post Autoclaving

Tubing Materials Processing Bond” Texture Bond" Texture COMMENTS
35 Example #1 ' Good 9 Smooth 9 . Smooth  Very difficult

to peel




25 " The port tubing was autocl aved. The port tubing
characteristics were then evaluated, after autoclaving, and are set forth
below in the table. The bonding force between the outer and tie |ayer was
found to be strong. An initial separation between the outer and tie |ayer
30 could not be initiated. The bonding force between the tie and core
layer was 1.1 to 1.2 I bs./0.5 inches. PORT TUBI NG MATERI AL EVALUATI ON

Tubi ng Characteristics Post Autoclaving Tubing Materials ‘Processing Bond
Texture Bond Texture COVMENTS 35 Exanpl e #1 Good 9 Snooth
9 Smooth Very difficult to peel -8- 1- gh\ssune bonding strength of PVC
to PVC by cycl ohexanone is 10. Data results are subjective due to manual
testing. (*) Exanple No. 1 denonstrates that the port tubing of the present
invention neets the necessary requirenents 5 of a port tubing. Indeed,
the port tubing exhibits characteristics that are better than current PVC
port tubing since a typical PVC port will not bond to a non- PVC contai ner.
It shoul d be under st ootl tisaime tadingowengtinefrRye so ¥Rty dyfiohexanonerindi0f | atat iewyits ateo
the presently prefufectaed dgeripodmaeresdngdéycri bed herein will be apparent to

t hose 'skilled in the aExamplienNohangéemenstraties tiwdt diise gorthculride; of

ot e L0 Bt e AR ol RS, R
i ntended théit suc®Icrangestartabing.fi cAndesd,bdher\roxd bPbing Hdhids
clains. characteristics that are better than current PVC port
tubing since a typical PVC port will not bond to a non-
PVC container.

It should be understood that various changes and
10 modifications to the presently preferred embodiments
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
15 advantages. It is therefore intended that such changes

and modifications be covered by the appended claims.
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-9- WE CLAIM 1. A coextruded nedical grade port tubing conprisi ng:san\\

outer layer conprising a blend of polypropylene 5 copol yner
st yrene- et hyl ene-but yl ene-styrene copolyner; a tie |ayer; and a”,”mmmm”””,”m
of polyvinyl chloride. 2. The coextruded nedical grade port tubifdg &6f dOw s '
Claim1 wherein the tice | ayer conprises a blend of polyester, polypropyl ene
copol yner, styrene-ethyl ene- butyl ene-styrene copol yner, and et hyl ene vinyl
acetate. 3. The coextruded nedi cal grade port tubing of Claim1l wherein the

tie layer is a blend conprising: 15 approximately 30 to about 60%

by wei ght copol yester; approximtely O t o abbut 20% by wei ght pol ypropyl ene
copol yner; approximately 30 to about 60% by wei ght styrene-

et hyl ene- but yl ene- styrene copol yner; and 20 approximately 0 to

about 30% by wei ght ethylene vinyl acetate. 4. The nedi cal grade port

tubing of Caim3 wherein the pol ypropyl ene copol yner of the tie |ayer

I ncl udes appr oxi e to about 6% by wei ght 25 pol yet hyl ene. 5.
The coextruded nggﬁté¥é€%+t tubing of Caim1l wherein the outer |ayer .
conprises: approximtely X0 cpextzbded @ERidal \grage ppbypr obpbdmg
copol ynmer; and 30gomprising@PpProximately 1 to about 60% by wei ght styrene-
ethylene-butylene-stgrene %opol mer. 6. The coextruded nedi cal port tubing
of Oaim1l wherein the2BuPBker JaYex FRARPLLRING F Hlend af RJ¥RFPPY1lene
5 copolymer and styrene-ethylene-butylene-styrene
copolymer;
a tie iayer: and
a core layer of polyvinyl chloride.
2. The coextruded medical grade port tubing of
10 Claim 1 wherein the tie layer comprises a blend of
polyester, polypropylene copolymer, styrene-ethylene-
butylene~styrene copolymer, and ethylene vinyl acetate.
3. The coextruded medical grade port tubing of
Claim 1 wherein the tie layer is a blend comprising:
15 approximately 30 to about 60% by weight copolyester;
approximately 0 to about 20% by weight polypropylene
copolymer; " : _ '
approximately 30 to about 60% by weight styrene-
ethylene#butylene-styrene copolymer; and :
20 approximately 0 to about 30% by weight ethylene
vinyl acetate.
4. The medical grade port tubing of Claim 3
wherein the polypropylene copolymer of the tie layer
‘includes approximately 2 to about 6% by weight
25 polyethylene. ' S
5. The coextruded medical port tubing of Claim 1
wherein the outer layer comprises:
approximately 40 to about 99% by weight
polypropylene copqumer: and
30 : approximately 1 to about 60% by weight styrene-
ethylene-butylene-styrene copolymer.
6. The coextruded medical port tubing of Claim 1
wherein the outer layer comprises approximately 60% by



- 10 - wei ght pol ypropyl ene copol yner and approxi mately 40% by weight——
styrene- et:-hyl ene- butyl ene-styrene. 7. The coextruded nedic

tubing of*Claim1 wherein the pol ypr.opyl ene copol ymer conpri zﬁum‘ﬂm(l “‘ll"l“l
approximately 2 to about 6% by wei ght pol yethyl ene. 8. The

medi cal grade port. tubing of Claim1 wherein the Iayers have t he follomnng
thi ckness ratios: outer |ayer approximtely 2.5 to about 30% of the 10
total cross-sectional thickness of the port tubing; tie |ayer approximtely
2.5 to about 20% of the total cross-sectional thickness of the port tubing;
and core |layer approximately 50 to about 95%of the total cross-sectional

t hi ckness of the port tubing. 15 - 9. A coextruded nedi cal grade
port tubing that is sealable to an olefin film and sol vent bondable to PVC
conprising: an outer |ayer conprising a blend of polypropyl ene copol yner
and styrene- et hyl ene- butyl ene-styrene 20 copolyner;. a tie layer
conprising approxi mately 30 to about 60% by wei ght copolyester

approxi mately 0 t $eightit POLYPLOPYREN® t CoRRlNIeIn ANdh @RIyl ipately 40% by .
a[)pr OXi ma’; ﬁ' ?/ 30 %@%Qflﬂﬁuétfgghe-@ﬂg lé‘ﬁé%ﬁtyi%ene-styrene. I t
styrene-ethyl ene-butyl gn rene copa r, and approx ely o]
about 30% by wei ght etﬁylen ¢i mPexkruistc megd, &mi Qﬁﬁé; é@%? tgﬁﬁP9s %

pol yvi nyl chl ori delaifi. 1Thehexcesict r thled podgprapypene t:obbngmet @Iampm.@es

56% by werght e;&%?ﬁ%ﬁ%ﬁ%ﬁ%éwiﬁ"@?ﬂt o Dr SR Byatndind e S0
by wei ght styrene- he coextruded med1ca1 grade port tubing of
Claim 1 wherein the layers have the following thickness
ratios: '
outer layer approximately 2.5 to about 30% of the
10 total cross-sectional thickness of the port tubing:

tie layer approximately 2.5 to about 20% of the

total cross-sectional thickness of the port tubing; and
. core layer approximately 50 to about 95% of the
total cross-sectional thickness of the port tubing.

15 o, A coextruded medical grade port tubing that is
sealable to an clefin film and solvent bondable to PVC
comprising:

an outer layer comprising a blend of polypropylene
copolymer and styrene~ethylene-butylene-styrene

20 ‘copolymer;

a tie layer comprising approximately 30 to about 60%
by weight copolyester, approximately 0 to about 20% by
weight polypropylene copolymer, approximately 30 to about
60% by weight styrene-ethylene-butylene-styrene

25 copolymer, and approximately 0 to about 30% by weight
ethylene vinyl acetate; and

a core layer comprising polyvinyl chloride.

10. The coextruded medical port tubing of Claim 9
wherein the outer layer comprisés: _

30 approkimately 40 .to about 99% by weight
polypropylene copolymer; and

approximately 1 to about 60% by weight styrene-
ethylene-butylene-styrene copolymer..



et hyl ene- butyl ene-styrene copol yner. - 11 - 11. The coextr
port tubi ng of Claim9 wherein the outer |ayer conprises appr Wmfmm””m
by wei ght -pol ypropyl ene copol yner and approxi mately 40% by wei ght¢

styrene- et hyl ene-butyl ene-styrene.. 5 12. The coextruded ‘nmedi ca
grade port tubing of daim9 mherein t he polyvinyl chloride includes a

pl asticizer. 13. The coextruded nedical grade port tubing of Claim9

wherein the polyvinyl chloride does not include 10 a plasticizer. 14.

A non- PVC nedi cal container for housing nedical fluid including a non-PVC
coextruded nedi cal grade port tubing_conprTs}%g? an outer |ayer conprising

a bl end of pol ypropyl ene 15 copol yner and
styrene- et hyl ene-butyl éne-styrene copolyner; a tie layer; and a core | ayer
conprising a blend .of polyvinyl chloride. 20 15. The nedica

container of Claim114 wherein the tie layer of the port tubi ng conprises a
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cont ai ner of C ai rwiereimrthe ouee251ayertcempaysesoapphexpuatelmbsm@ by a
bl end conprising: g ﬁéié@if%é‘ %érﬁé a.ts(yal @*&Yad"’% ﬂQ‘PJeX?SkGE by
approximately 0 to apout |g t ropylene f
approxi mately 30 t%ﬁﬁﬁBﬁtsfxﬁﬁ¥®’ aneRiftyienesst yrene._
et hyl ene- butg/| ene- st yr ene. coTivé yagoexttdded medical grade port tubing of

' Claim- 9 wherein the polyvinyl chloride includes a

plasticizer.

13. The coextruded medical grade port tubing of

Claim 9 wherein the polyvinyl chloride does not include
10 a plasticizer.

14. A non-PVC medical container for housing medical
fluid including a non-PVC coextruded medical grade port
tubing comprising:

an outer layer comprising a blend of polypropylene

15 copolynmer and styrene-ethylene-butylene-styrene
copolymer;

a tie layer; and

a core layer comprising a blend of polyvinyl
chloride. | _

20 | 15. The medical container of Claim 14 wherein the
tie layer of the port tubing comprises a  blend of
polyester, polypropylene copolymer, styrene-ethylene-
butylene-styrene copolymer, and ethylene vinyl acetate.

. 16. The medical container of Claim 14 wherein the

25 tie layer of the port tubing is a blend comprising:

approximately 30 to about 60% by weight copolyester:;
approximately 0 to about 20% by weight polypropylene

copolymer;
approximately 30 to about 60% by weight styrene-
30 ethylene-butylene~styrene copolymer; and

approximately 0 to about 30% by weight ethylene
vinyl acetate.



approximatély 0 to about 30% by wei ght ethyl ene vinyl acetate. 12 -
17. The nedi cal container of Caim1l4 wherein the outer Iayer

tubi ng conprises: approxinmately 40 to about 99% ’m,"”mmmﬁm”“",
pol ypr opyl ene copol yner; and 5 approxi mat el y 1 to about 609

wei ght styrene- ethyl ene-butyl ene-styrene copol yner. 18. The nedlcal

contai ner of Claim14 wherein the polyvinyl chloride of the port tubing
includes a plasticizer. 10 : 19. The nedical container of Caim14
wherein the polyvinyl chloride of the port tubing does not include a
plasticizer. 20. The nedical container of _Ciai m 14 wherein the |ayers of
the port tubing have the follow'ng thickness 15 rati os: outer |ayer
approximately 2.5 to about 30% of the total cross-sectional thickness of
the port tubing; tie layer approximately 2.5 to about 20% of the total

cross-sectional thickness of the port tubing;, and 20 core | ayer
approximately 50 to about 95% of the total cross-sectional thickness of the
port tubing. 17. The medical container of Claim 14 wherein the

outer layer of the port tubing comprises:
approximately 40 to about 99% by weight
polypropylene copolymer; and '
5 approximately 1 to about 60% by weight styrene-
ethylene-butylene-styrene copolymer.
18. The medical container of Claim 14 wherein the
polyvinyl chloride of the port tubing includes a
plasticizer.
10 19. The medical container of Claim 14 wherein the
- polyvinyl chloride of the port tubing does not include
a plasticizer. _ '
20. The medical contalner of Claim 14 wherein the
layers of the port tubing have the following thickness
15 ratios:
outer layer approximately 2.5 to about 30% of the
total cross-sectional thickness of the port tubing:
tie layer approximately 2.5 to about 20% of the
total cross-sectional thickness of the port tubing; and
20 core layer approximately 50 to about 95% of the
total cross-sectional thickness of the port tubing.



