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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS © 2 .0 [ s r o
EASTERN DIVISION

COOK INCORPORATED,

Plaintiff, Civil Action T
V.

BAXTER HEALTHCARE CORPORATION | Judge:
and EDWARDS LIFESCIENCES

CORPORATION, MAGISTRATE JUDGE DENLOW

Defendants.

mAR Z 1 Zﬂﬁz
COMPLAINT FOR PATENT INFRINGEMENT

Plainﬁff, Cook Incorporated (“Cook™), for its complaint against defendants, Baxter -
Healthcare Corporation (“Baxter”) and Edwards LifeSciences Corporation (“Edwards™), alleges
as follows:

1. Cook is an Indiana corporation with a principal place of business at 750 Daniels
Way, Bloomington, Indiana 47404.

2. Upon information and belief, Baxter is a Delaware corporation with a principal
place of business at One Baxter_ Parkway, Deerfield, Illinois 60015.

3. Upon information and belief, Edwards is a Delaware corporation with a principal
place of business at One Edwards Way, Irvine, California 92614.

4, This is an action for patent infringement arising under thé patents laws of the
United States, Title 35 of the United States Code. Jurisdiction is conferred upon this Court by 28

U.S.C. § 1338.
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5. United States Patent No. 5,250,038, entitled “Multiple Lumen Vascular Access
Introducer Sheath,” attached as Exhibit A, was duly and legally issued on October 5, 1993
(hercinafter “the 038 patent™). Cook is the owner of the *038 patent.

6. Cook has complied with the marking requirements of 35 U.S.C. § 287(a) with
respect to the "038 patent.

7. Upon information and belief, Baxter and Edwards have infringed and Edwards is
now directly infringing, inducing infringement by others, and/or contributorily infringing one or
more claims of the *038 patent within this District and elsewhere within the United States by
making, using, selling, and/or offering to sell products falling within the scope of such claims, all
without authority or license from Cook.

8. As a direct result of said infringement, Baxter and Edwards have caused Cook
irreparable injury and financial damage, and such injury and damage will continue unless

enjoined by this Court.

WHEREFORE, Cook prays for a judgment:

(a) decreeing that Baxter and Edwards have infringed United States Patent
No. 5,250,038;

(b) granting a permanent injunction restraining and enjoining Baxter and Edwards,
their officers, agents, servants, employees, and attorneys, and those persons in active concert or
participation with them, from further infringement of the *038 patent during the remaining term
thereof;

(©) awarding Cook damages for infringement of said 038 patent by Baxter and

Edwards, in an amount to be determined at trial, including interest;
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(d)  awarding Cook its attorneys’ fees, costs and expenses in this action, due to the

exceptional nature of this case; and

(e) granting such other and further relief as the Court may deem just and proper.
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JURY DEMAND

Pursuant to Federal Rule of Civil Procedure 38(b), Cook hereby demands a trial by jury

on all issues triable of right by jury.

Dated: 5"& R Respectfully submitted,

Allan J. %ix@tein

James P.&aughton

Vineet Gauri

BRINKS HOFER GILSON & LIONE
NBC Tower - Suite 3600

4535 North Cityfront Plaza Drive

Chicago, Illinois 60611
(312) 321-4200

Attorneys for Plaintiff
COOK INCORPORATED
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EXHIBIT A
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[57] ABSTRACT

A multple lumen vascular access introducer sheath
‘having a main lumen for introduction of another device

such as a catheter therethrough and into the vascular
system and a secondary lumnen having a cross-sectional
area significantly less than that of the main lumen for
infusion of small doses of medication therethrough at 2
controlled rate and directly into the vascular system.
The introducer sheath comprises a tubular member of
an inelastic, semi-rigid plastic material such as fluori-
nated ethylene propylene or nylon. The main lumen
cxtends longitudinally through the tubular member and
opens at the distal and proximal ends thereof. The sec-
ondary lumer is positioned adjacent to and separated
from the main lumen with a cross-sectional area approx-
imately fifteen percent of that of the main lomen. The
distal end of the tubular member is tapered with the
distal end of the secondary lumen closed. The second-
ary lumen has a side port near the tapared distal end.
The sheath also inclides a hub with main and secondary
passages communicating with the main and secondary

" lumens of the tubular member. The longitudinal axes of

the main passages are substantially parallel to one an-
other. The secondary passage extends Iaterally from the
secondary lumen of the tubular member which is re-
cessed from the proximal end thereof The hub also
includes a third passage communicating with and ex-
tending laterally from the main fumen of the tubular
member.

20 Claims, 1 Deawing Sheet

[
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MULTIPLE LUMEN VASCULAR ACCESS
INTRODUCER SHEATH

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application is rélated fo application Ser. No.

2

. for the simultancous pessage of verious devices and

07/959,287, entitled “A Vascular Wire Guider Introdu- -

cer-and Method of Use”, filed concurrently herewith
and assigned to 2 common assignee.

TECHNICAL FIELD

This invention reletes generally to- vascular access
introducer sheaths and, in particular, to a vascular ac-
cess introducer sheath with multiple Tumens, a first one
for passing a catheter therethrough and another sepa-
rated from the first for passing a small amount of a fluid
therethrough.

BACKGROUND OF THE INVENTION

It is often desirable to maintain vascular access with a
device that s:multaneuusly accommodates multiple use
such as the insertion of various devices and the imjection
or withdrawal of fluids. In emergency and critical care
situations, urgently needed medication can be injected
through. the lumen of an introducer sheath, which al-
ready provides for passage of wire guides, catheters,
and other devices. Injecting an emergency dose of med-

ication through the introducer sheath at an established 3

vascular access site eliminates the potentially life-threat-

ening. time delay of obtaining an additional site. Fur--

thermore, a patient may not have another usable site for
wvascular access. Therefore, it is desirable that a vascular
access introducer sheath be capable of supporting multi-
ple applications and, in particular, simultaneously ac-
commadating the insertion of devices ‘and the injection
' of floids, particularly at a controlled infusion rate.
Several possible solutions have been suggested for
s:multanaously supporting multiple applications. One
solution is the use of a single-lumen introducer sheath.
A problem with this introducer sheath is that the wire
ghide or catheter positioned through the lumen oc-
cludes the lumen and obstructs. the passage of fluid
through ihe lumen. As a result, a smatl amount of in-
Jjeoted medication requires a relatively large “push” of
another fluid such as saline to facilitate forcing the med-
ication to the distal end of the sheath. A single-lumen
‘introducer sheath can also include a side port positioned
about the proximal end thereof. A. proximally posi-
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infusion of medication, particularly at.a controlled rate.

Another possible solution is the use of a multi-lumen
catheter. A problem with using a multi-lumen catheter
is that the catheter is typically inseried into the vascular
system through an introducer sheath. As a result, there
is a time delay for initiating vascular access during the
start-up of & procedure, which is particalarly critica! in
an emergency or intensive care situation. Another prob-
Tem with using a multi-lumen catheter is that the outside
diameter of the catheter is significantly larger than that
of a single-lumen catheter. Asa ruult, a larger introdu-
cer sheath is used, and a larger opening is made in the
patient’s blood vessel. This large blood vessel opening
causes a greater loss of blood and increased risk of com-
‘plications that may be life threatening in surgical or
emergency situations. Alternatively, if the outside diam-
eter of a multi-lumen catheter is desirably small, the
fumens of an elastic, soft plastic material catheter are
also small; which severely limits the range of devices
that car be passed through the catheter.

SUMMARY OF THE INVENTION

The foregoing probiéms are solved snd a technical
advance is achieved in an illustrative mu]tiple lumen
vascular access introducer sheath having a main lumen
for passage of a catheter therethrough and a secondary
lumen positioned adjacent to and separated from the
main lumen and having a cross-sectional area signifi-
cantly less than that of the main lumen for advanta-
geously passing a relatively small dose of a fhiid, sach as
a medication, therethrough. This advantageously ai-
lows small doses of medication to be injected without
large “pushes™ of another fluid such as saline to deliver
the medication to the distal end of the sheath and the
vascular system. Dead space in the lumen and proximal
end fitting is minimized. Furthermore, medication can
be infused at a controlled rate while another device,
such as & guide wire or catheter, remains in, is inserted
into, or is withdrawn from the main lumen of the intro-
ducer sheath.

The introducer sheath comprises a tubular member of
an inelastic, semi-rigid plastic material and a main lumen
extending longitudinally therethrough and opening at
the distal and proximal ends thereof. The plastic mate-
rial preferably has a molien state to form the tapered

. distal end of the sheath and is from & group consisting of

50

" ‘tioned side port provides 2 second avenue of eniry to -

the introducer sheath lumen, but the above-mentioned
problem with having only & single lumen remains. An-
other problem with the side port is that there is dead
space in 1he side port fitting at the proximal end of the
- sheath lumien where medication and fluids pool. A rela-
tively large “push” of siline dilutes the small doss of
medication already backed up and remaining in the
.dead space. As'a result, the “push” serves to force very
littke medicarion to the distal end of the sheath and into
the bloodstream of a patient. There is also znother
major problem with single-lumen introducer sheaths,
particularly when attempiing to infuse medication at a
controlled rate, The insertion and withdrawal of de-
vices through a. single-lumen introducer sheath inter-
-rupts the infusion of medication at a controlled rate,
which can be life threatening. Therefore, a single-lumen
introducer sheath provides an inefficient means, at best,

fluorinated ethylene propylene and nylon. The tobular
member includes an outer wall surrounding the main
and secondary [umens.and afn inner wall separating the
main and secondary lumens. The secondary lumen is

. closed at the tapered distal end of the tubular member

60

65

and includes a side port in the outer wall near the ta-
pered distal end of the tubular member for advanta-
geously injecting fluids directly into the vascular sys-
tem. The cross-sectional area of the main lumen has a
circular shape, whereas the secondary lumen of the
tubular member has at ieast a partially crescent shape
for maximizing the effective cross-sectional ares of the
introducer sheath while minimizing the outside diaine-
ter-of the introducer sheath. The cross-sectional area of
the secondary limen is approximately fifteen percent of
the cross-sectional area of the main lumen. This also
advantagedusty reduces the dead space of the second-
ary lumen of the introducer sheath while maximizing
the inside diameter of the main lumen for passage of
other medical devices therethrough.
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The introducer sheath further comprises a hub at-
tached about the proximal end of the tubnlar member.
The hub has 2 main passage extending longitudinally
therethrough and communicating with the main lumen
of the tubular member. The longitudinal axes of the hub
main passage and the member main lumen are substan-
tially parallel for readily introducing other devices
therethrough and into the vascular system. The second-
ary lumen of the tubular member has a proximal open-
ing recessed from the proximal end of the tubular mem-
ber. The hub has a secondary passage, which communi-
cates with the secondary lumen of the tubular member
and extends laterally from the main passage of the hub
and the secondary lumen of the tubular member. The
hub also advantageously includes a third passage, which
commuricates with and extends laterally from the main
lumen of the tubular member, for injecting fluids into
the main lumen of the introducer sheath with another
medical device introduced through the main passage
and lumen.

BRIEF DESCRIPTION OF THE DRAWING |

FIG. 1 depicts a partially-sectioned side view of a
muitiple lumen vascular access introducer sheath of the
present invention;

FIG. 2 depicts an enlarged side view of the distal end
of the sheath of FIG. 1 along the line 2—2; and

FIG. 3 depicts a cross-sectional view of the distal end
of the sheath of FIG. 2 along the line 3~3.

DETAILED DESCRIPTION

FIG. 1 depicts an illustrative multiple lumen vascular
access infroducer sheath 10 for the infusion of smalt
doses of fluids, particularly at a controlled rate, and the
introduction of medical devices such as catheters or
wire guides therethrough and into the blood vessel of a
patient. Sheath 10 comprises tubular member 11 with
dista} end 12, proximal end 13, and main limen 14,
which extends longitudinally therethrough and opens at
the distal and proximal ends for positioning medical
devices therein. Main Jumen 14 has a generally circular
and relatively large cross-sectional area for accommo-
dating a range of medical devices and providing for the
rapid delivery of large amounts of fluid such as saline,
blood plasma, or whole blood. Tubular member 11
furiher includes secondary lumen 15, which is posi-
tioned adjacent main fumen 14 and is separated there-
from by inner wall 16, Secondary lumen 15 extends
longitudinally through the tubular member from at least
closed distal end 18 to proximal side port opening 17
that is cut or drilled near proximal end 13 of the tubular
member. Secondary lumen 15 has an at least partially
crescent shape and & significantly smaller cross-sec-
tional area than that of the main lumen. The secondary
lumen has a cross-sectional area comprising, for exam-
ple, approximately 15 percent of that of the main lumen
for minimizing dead space during injection of a prede-
tesrmined dosage of fluid medication. Secondary lomen
15 opens distally at distal side port 19 formed in outer
wall 20 of the tubular member, as depicted in FIG. 2.

Tubalar member 11 is formed of inalastie, semi-rigid
plastic material 21 that includes a mclten state such as
nylon or fluorinated ethylene propylens. The moiten
state of the plastic material provides for taper 22 to be
formed in distal end 12 of the tubuiar member for pres-
enting an atraumatic surface to a blood vessel wall.

Sheath 10 further comprises hub 23 fixedly attached
about proximal end 13 of the tubular member. Hub 23
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comprises distal connector 28, intermediate connecter
29, proximal Y-fitting 30, and lateral fitting 31. The
distal connector and proximal Y-fitting are threadably
attached and secured with a commercially available
medical grade adhesive to the opposite ends of the inter-
mediate connector. Hub 23 inciudes main passage 24,
which extends through main arm 32 of the Y-fitting and
has a longitudinal axis that is at least substantially paral-
il to the longitndinal axis of main lnmer 34 of the tubu-
lar member. Ia this way, main lumen 14 communicates
with main passage 24 for in-line introduction of devices
or fluid therethrough. Main arm 32 includes male luer
lock fitting 34 for lockable attachment to a syringe or
another medical device and check valve 33 comprising,
for example, a slotted silicone seal.

Hub 23 further includes side-arm passage 25 posi-
tioned in side arm 35 of Y-fitting 30 for communicating
with main lumen ¥4 and extending laterally from the
longitudinal axis of the main lumen. Side-arm passage
25 provides for the introduction of fluid into the main
jumen of the tubular member when another medicai
device extends from the main lumen through main pas-
sage 24 of the hub. For convenient accessibility, exten-
sion tube 37 is positioned over side arm 35 angd secured
thereto by outer tubular connector 36, which is com-
pression-fitted thereover. Extension tube 37 includes
well-known male threaded connector 38 positioned at
the proximal end thereof.

Hub 23 also further includes secondary passage 26
positioned in lateral fitting 31 and communicating with
secondary lumen 15 via intermediate connector 29 and
proximal opening 17. Secondary passage 26 extends
laterally from the longitudinal axis of the main and
secondary lumens of the tobular member, Lateral fitiing
31 includes external threads about its distal end for
being threadably affixed to intermediate connector 31.
Extension tube 39 is positioned about the barbed outer
surface of lateral fitting 31 and includes male luer lock
fitting 40 about the proximal end thereof.

Distal O-ring 27 is positioned in intermediate connec-
tor 29 about outer wall 20 of the tubular member and
disial 10 the intersection of secondary Jumen 15 and
sccondary hub passage 26 for preventing leakage of
fluid from the communicating passageways. Proximal
O-ring 41 is positioned in intermediate connector 29
about the outer surfuce of the tubular member. Proximal
O-ring 41 is sized smaller than the distal O-ting for
compressing about the tubular member and coHapsing
the secondary fumen to prevent retrograde fluid flow
and leakage from secondary lumen 15 and secondary
hub passage 26, The proximal O-ring also facilitates
retention of flared proximal end 13 of the tubular mem-
ber in the infermediate connector.

Depicted in FIG. 2 is an enlarged side view of sheath
11 of FIG, 1 along the line 2—2 highlighting side port
19 of secondary lumen 15, which is formed in cuter wall
20 of the tubular member. Taper 22 extending from
distal end 12 is also shown.

Depicted in FIG. 3 is & cross-sectional view of sheath
11 of FIG. 2 along the line 3—3 with side port 19 posi-
tioned in outer wall 20 of the tubular member. Inner
wall 16 separates relatively large, circular main lumen
14 and significantly smaller, crescent-shaped secondary
lumen 15.

By way of example, sheath 10 accommodates an 8.5
French outside diameter catheter. ‘Tubular member 11
is approximately 13 cm long and 0,166 in diameter.
Main lumen 14 is approximately 0.113"" in diameter, and
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secondary fumen 15 is approximately 0.030" in minor
diameter. Inner wall 16 is approximately 0.005" thick,
snd outer wall 20 is minimally approximately 0.009"
thick. Extension tube 37 is a plastic material tube with
an omside diameter of approxtmately 13 French
(0.170"). Extension’ tube 39 is & plastic material tube
with an outside diameter of approxxmateiy 11 French
(01447,
" Itis to be understood that the above-described vascu-
lar access mtroducer sheath is merely an fflustrative
-embodiment of thé pringiples of this invention and that
other imtroducer sheaths may be devised by those
. skilled in the art without departing from the spitit and
scope of this invention. It is contemplated that the tubu-
lar. member comprises any biocompatible semi-rigid
material. It is further contemplated that the main and
secondary lumens are sized larger or smalier or have
other cross-sectional shapes such as square, rectangula.r,
oval, clhpncal créscent, or a combination thereof for

accommodating various other clinical applications. Itis

also further centémplated that other vascular access
introducer sheaths include more than two lumens.

What is claimed is:

1A multiple lumen vascular access introducer sheath
comprising:

a tubular member of an inelastic, semi-rigid plastic
materis] and having a distal end, a proximal £nd, a
main lumen extending longitudinally therethrough
and opening at said distal and proximal ends, and a
secondary lumen non~coaxially posntloncd adjzcent
to and separated from said main lumen. for maxi-
mizing a cross-sectional dimension of said main
ldmen, said main lamen having a cross-sectional
area sized for passage of a catheter therethrough,
said secondary lumen having z cross-sectional ares
sized significantly less than said cross-sectional
area of said maim lumen for passage of a predeter-
mined ‘dose of a fluid 'thcrcthmugh and positioned
with respect to said main lumen and shaped.

2. The sheath of claim I wherein said tubular member
includes. an' outer’ wall and wherein said secondary
Jumen is clased at said distal end of said tubwlar member
and includes a side port in said outer wall near said
distal end of said tubular member.

3. The sheath of claim 2 wherein said distal end of
sajd tubuiar member is tapered.

4. The sheath of claim 2 wherein said plastlc material
has a molten state,

8, The sheath of claim 1 wherein said plastic material
ts from a group consisting of flucrinated cthylene prop-
ylene and nyion.

6. The sheath of claim 1 wherein said main lumen has

~ #longitudinal axis and whereiri said sheath further com-
prises & hub sttached about said pmxzmal end of said
tubular member and having a main passage enendmg
Iongltudmn]ly therethrough and connnumcatmg with
said main lumen of said tubular member, said main pas-
wage of said hub having a longitudinal axis extending
therethrough and being at least substantially parallel to
said Jongitadinal axis of said maisi lumen of said tubular
member.

7. The sheath of claim 6 wherein said seccndary
lumen has a proximal opening recessed from said proxi-
mal end of said tubular member.

B, The sheath of claim 7 wherein said hub has a sec-
ondary passage communicating with said secondary
lumen of said tubular member and extending laterally
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from said main passage and said secondary lomern of
said tubular member.

9. The sheath of claim 8 wherein said hub has a third
passage communicating with said main lumen of said
tubular member,

10. The sheath of claim 8 wherein said tubular mem-
ber includes an outer wall and wherein said secondary
lumen is closed at said distal end of said tubular member
and includes a side port in said outer wall near said
distal end of said tubular member,

11. The sheath of claim 1 wherein said tubular mem-
ber has an inner wall separating said main and second-
ary lumens. ‘

12, The sheath of claim 1 wherein said cross-sectional
area of said main lumen has a circular shape and
wherein ssid secondary lumen of said tubular member
has at least a partially créscent shape.

13. The sheath of claim 2 wherein said cross-sectional
area of said secondary lumen is approximately fiftzen

- percent of said cross-sectional area of said main lumen.

4. A mnltxplc lumen vascular access introducer
sheath comprising; -

‘a tubular member of sn inelastic, semi-rigid plastic
material and having a dista] end; a proximal end; a
main lumen extending Iongitudinally therethrough,
having a longitudinal axis, and opening at said
distal and proximal erds; and a secondary lumen
extending longitudinally therein and non-coaxially
positioned adjacent t0 and separated from said
main lumen for maximizing 2 cross-sectional di-
mension of said main Jumen, said iain lumen hav-
ing a cross-sectional arga sized for passage of a
catheter therethrough, said secondary lumen hav-
ing a cross-sectional area sized significantly less
than said cross-sectional area of said main lumen
for passage of a predeteérmined dose of a fluid
therethrough; and

a hub atrached about said proximal end of said tubular
member and having a main passage extending lon-
gitudinalty therethrough and communicating with
said main lumen of said tubular member, said main
passage of said hub having a longitudinal axis and
being at least substantially parallel to said longitn-
dinial axis of said tubular member.

15. The sheath of claimi 14 wherein said hub has a
secondary passage communicating with said secondary
lumen and extending laterally from said secondary
lumen of said tubular member,

16. The sheath of claim 15 wherein ssid secondary

- Jumen has a proximal opening recessed from said proxi-

mal end of said tubular member; )

17. The sheath of claim 14 wherein said main Jumen
has a circular shape and wherein said secondary lumen
has at least a partially crescent shape.

18. The sheath of claim 14 wherein said plastic mate-
rial has a molten state and is from a group consisting of
fluorinated ethylene propylene and nylon.

19. The sheath of claim 15 wherein said tubular mem-
ber includes an outer wall and wherein said secondary
lumen is closed at said distal eid of said tubular member
and inciudes a-side port in said outer wall near said
distal end of said tubular member,

20. A dual lnmen vascular access introducer sheath
comprising:

a tube of an inelastic, semi-rigid fluorinated ethylene

propylene material and having a tapered distal end;
a proximal end; a main lumen extending longitudi-
nally therethrough and having 2 longitudinal axis, a
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7
circular cross-sectional area sized for passage of a
catheter therethrough, and an opening at said distal
and proximal ends; a secondary lumen closed at
said distal end of said tube extending longitudinally
therein, racessed from said proximal end of said

tube, non-coexially positioned adjacent to said

main lumen, and having a partizlly crescent-shaped
cross-sectional area sized -approximately fifteen
percent of said circular cross-sectional area of said

main lumen for passage of a predetermined dose of 10

a fluid therethrough and for maximizing an inside
diameter of said rmain lumen; an cuter wall sur-
rounding said main and secondary lumens, said
secondary Iumen including a side port in said outer
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8
wall near said distal end of said tube; and an inner
wall separating said main and secondary lumens;
and

2 hub attached about said proximal end of said tube

and having a secondary passage extending laterally
from said secondary lumen of said tube and a main
passage extending longitudinally therethrough,
communicating with said main Jomen of said tube
and having a longitudinal axis at least substantially
parallel to said longitudinal axis of said tube, said
hub also having a third passage commusicating
with szid main Jumen and extending laterally from

said main lumen.
%k L *
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